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Abstract

Agile metrics support empirical management in modern Information Technology (IT) projects. However, their
interpretation and practical use depend strongly on project context, organizational maturity, and the selected
development approach. This paper provides a structured analysis of agile metrics and develops an integrated approach
to their contextual selection in IT projects. Using a design-oriented synthesis of relevant literature and official
framework documentation, the study classifies agile metrics by measurement domain, including product, process,
quality, project, and resource metrics, and by managerial purpose. Their application is analyzed across widely used
agile approaches and frameworks, including Scrum, Kanban, Lean, the Scaled Agile Framework (SAFe), and the
Dynamic Systems Development Method (DSDM). Based on this analysis, the paper proposes a structured CPV
(Context-Purpose-Value) matrix that supports decisions about which metric groups and key performance indicators
(KPIs) to prioritize by jointly considering project context, measurement purpose, and dominant value dimensions. A
scenario-based application illustrates how the matrix can be used to derive and interpret a context-specific metric set
without implying universal applicability. The synthesis indicates that no single metric can adequately represent overall
IT project success. Instead, project performance should be evaluated through a combination of metrics addressing
project efficiency, user impact, business success, and future readiness. The proposed framework supports a more
balanced and context-aware use of agile metrics but requires external empirical validation.

Keywords: agile metrics classification, contextual metric selection, balanced agile metrics, CPV matrix, agile
performance measurement, IT project success.

1. Introduction schedules, budgets, and predictive estimates, agile

. . approaches are based on empirical measurement usin
Agile approaches have become the dominant PP . . P . . g
. . real data, continuous delivery, and adaptive planning.
framework for managing Information Technology (IT) . i .
) ) ) Agile metrics therefore serve as key instruments for
projects over the past two decades. This development is .. . . ir e . .
o . . s ) decision-making and for identifying issues during project
primarily driven by their flexibility, advances in . .
. . execution.  Although  agile  frameworks  and
development tools, the iterative nature of development, . o .
o . . methodologies were initially developed in software
and the ability to adapt to changing user requirements . . . .
. .. ) engineering, their application now extends to a broader
and environmental conditions. In such a context, agile . . .
. . o . ; range of IT projects, including infrastructure, DevOps,
metrics play a central role in providing an objective view . . . . .
. . . information security, Enterprise Resource Planning
of project progress, team efficiency, and the quality of .. .
. . . .. ) (ERP) systems, and digital transformation initiatives.
delivered  solutions. Unlike traditional project
) ) However, research clearly shows that software
management models, which rely heavily on planned . ) .
development remains the primary and most extensively
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studied domain for agile metrics [1], [2], [3]. For this
reason, this area can be considered a representative
domain for analyzing measurement principles and
models that are also applicable to other types of IT
projects.

The literature identifies several recurring groups of
agile metrics and related measurement practices. Process
and performance measures are the most prevalent and
include indicators and visualization techniques such as
velocity, story points, effort estimation, burndown
charts, commitment reliability, and sprint speed [2], [4],
[5]. Quality metrics represent the second major group
and include defect density, defect rate and defect
leakage, as well as various approaches for assessing
qualitative requirements such as security and usability
[1], [6], [7]. The third group relates to project success
metrics beyond the traditional triple constraint of time,
cost, and scope, where the focus shifts toward business
value, user satisfaction, project visibility, and process
improvement [8], [9]. Finally, there is growing research
interest in large-scale agile development and scaled
frameworks such as SAFe, where Flow Distribution,
Flow Velocity, Flow Time, Flow Load, Flow Efficiency,
and Flow Predictability are used to assess value-stream
performance [10], [11], [12], [13]. However, despite
their widespread use, agile metrics are often applied in
practice in a fragmented manner, without -clear
systematization, defined selection criteria, or consistent
interpretation, which can lead to misleading conclusions
and limited managerial value. As a result, metrics are
frequently selected on an ad hoc basis, without clear
criteria, standardization, or unified interpretation. In
addition, there is a high diversity of metrics, including
custom metrics, which makes it difficult to compare
teams and ensure consistent interpretation of results [2],
[3], [4]. Some studies have shown that organizations
often select metrics using a combination of literature-
based practices and what teams perceive as useful,
without a common framework or formally defined
selection criteria [3], [14]. For these reasons, there is a
need for a systematic analysis and classification of agile
metrics, as well as for a clearer understanding of how
they are applied across different agile frameworks.

The aim of this paper is to develop an integrated
analytical framework for the classification, selection, and
interpretation of agile metrics in IT projects, through

which metrics are linked to functional levels of
management and the multidimensional concept of
project success. The focus is not on the development of a
new experimental model, but rather on the synthesis of
existing knowledge through the identification,
classification, and comparison of metrics used in the
most widely adopted agile frameworks, including Scrum,
Kanban, Lean, Scaled Agile Framework (SAFe) and
Dynamic Systems Development Method (DSDM).

Although existing approaches provide
mechanisms for defining goals, organizing performance
indicators, or monitoring value flow, they do not fully
integrate project-specific context, managerial purpose,

useful

and expected value within a single metric-selection
structure. This limitation may lead to fragmented or
overly generic metric selection, particularly when the
same indicators are applied across projects with different
objectives, levels, and organizational
conditions. The proposed CPV (Context—Purpose—
Value) matrix addresses this gap by linking the project
context with the purpose of measurement and the value
expected from the selected metrics.

maturity

In line with this objective, the paper addresses the
following research questions:

e RQI: How can agile metrics be systematically
classified according to measurement domains and
managerial purposes in IT projects?

e RQ2: How do different groups of agile metrics
contribute to the multidimensional assessment of
IT project success?

e RQ3: How do the selection and interpretation of
agile metrics vary across widely used agile
approaches, including Scrum, Kanban, Lean,
SAFe, and DSDM?

The remainder of the paper is organized as follows.
Section 2 reviews related work on agile approaches,
metric classification, selection criteria, and application
risks. Section 3 describes the study design, mapping
procedure, and internal validation. Section 4 presents the
results, including measurement maturity, metric
mappings, the Balanced Agile Metrics Set, the analytical
framework, and the CPV matrix. Section 5 illustrates the
framework through a scenario-based application.
Sections 6 and 7 discuss the findings and limitations and
present the conclusions and future research directions.
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2. Related Work

Efficiency represents an important, but not sufficient,
component of overall IT project While
efficiency primarily refers to the operational ability of a

Success.

team to deliver results with rational use of resources,
project success encompasses a broader range of business,
user, and long-term organizational outcomes. In this
paper, project success is conceptualized through multiple
complementary dimensions that enable an integrated
connection between agile metrics and actual project
outcomes.

Project management generally involves planning,
organizing, executing, and monitoring activities required
to achieve project objectives. Given the frequent changes
in user requirements, system architectures, and business
priorities, IT project management often requires an
organization of work that enables flexibility, iterative
development, and rapid decision-making [15]. Efficient
IT project management refers to the ability of the project
team and management to achieve planned objectives in a
timely, economically justified, and technically
sustainable manner, while making optimal use of
available resources, including time, budget, human
capacity, and organizational knowledge. These resources
are of major importance and apply to both traditional and
agile management approaches. However, their
management in IT projects differs significantly because
of greater uncertainty, technical complexity, and the
rapid pace of change.

2.1. Agile approaches to IT project management

Traditional approaches, such as the Waterfall model,
assume a predefined scope, long-term planning, and
formalized processes. They emphasize
documentation, and predictability. However,

control,

when
uncertainty is common, their application may be
inefficient, given their reduced capacity to adapt to
changing requirements, emerging technologies, or shifts
in business priorities.

Agile approaches emerged as a response to the
limitations of traditional models. They enable frequent
delivery, rapid feedback, and continuous adaptation to
change. As a result, the agile context places emphasis on

team collaboration, iterative development, user
involvement, and continuous improvement [16], [17].

Agile and traditional approaches differ primarily in
dimensions such as collaboration, iterative approach,
user involvement, and continuous improvement, in
contrast to control, documentation, and predictability
[16], [18], [19], [20]. These differences clearly indicate
that the agile approach is more suitable for IT projects
where requirements frequently change.

2.2. Agile metrics

Research shows that continuous monitoring of
performance and risks is essential for timely corrective
actions and alignment with business objectives [21],
[22], [23]. In this context, metrics play a central role in
planning, monitoring, process improvement, and
decision-making in an agile environment [2], [3], [24].

2.2.1. Purpose

Metrics are measurable indicators that objectively
describe the state or behavior of a process, product,
system, or team. Agile metrics include a set of
quantitative and qualitative that enable
continuous monitoring of progress, stability, quality, and

indicators

delivery value in projects guided by agile principles.
They enable monitoring of project execution and early
detection of potential [25], systematic
improvement of processes and quality through feedback
across iterations [2], and enhanced visibility for

1ssues

management together with better alignment of delivery
with business objectives [26].

Common agile measurement practices include
Velocity and visualization techniques such as Sprint
Burndown and Release Burnup charts, which support the
monitoring and forecasting of iteration and release
progress [27]. These metrics do not always capture task
complexity, variations in team members’ experience, or
the quality of delivery, though. For this reason, it is
recommended to combine them with flow, quality, and
value metrics in order to achieve a more balanced

evaluation of performance.

Due to the diversity and complexity of IT projects,
agile metrics cannot be treated as a universal set of
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indicators applicable to all projects and organizations.
Their relevance depends on project objectives, the nature
of the product, team maturity, and the organizational
context.

Metrics themselves are not goals, but instruments for
understanding and improving systems and processes.
They support more realistic planning of sprints and
timelines and help reduce the risk of delays [2], [9], [28].
In addition, they provide teams and stakeholders with a
shared view of project status, including project visibility
and delivered business value, thereby increasing trust
and facilitating decision-making [2], [24], [29]. Table 1
presents some of the main goals of agile metrics in IT
projects.

Table 1. Goals of agile metrics.

Goal Primary effect References
. Improved

Planning and predictability of 2], [9], [28]

estimation L
timelines and scope

Progress Increased visibility

monitoring for teams and [2], [9], [30]
stakeholders
Lower defect rates

Product quality and improved [2], [28], [31]
reliability

Team Optimization of

productivity and workload and [251, [30], [32]

capacity workflow

Focus on value rather
than output only

Business value

and satisfaction [9], [24], [26]

Agile metrics support an objective assessment of
project performance, particularly in monitoring progress
and product quality [25], [28], [33]. They enable teams
to detect deviations from planned objectives, improve
delivery quality, and adjust development activities
accordingly.

In organizations that invest in continuous

improvement, metrics become an instrument for
identifying process weaknesses, detecting bottlenecks,
and optimizing value flow [34]. Continuous monitoring
and analysis of metrics enable teams to identify potential
challenges in advance, improve delivery quality, and
more objectively assess the team’s ability to achieve
planned objectives. In this way, metrics act as a bridge
between organizational strategic goals and the

operational work of teams, supporting decision-making

based on reliable data rather than subjective judgments.
Therefore, agile metrics in IT projects are not merely
measures, but instruments for learning, guidance, and
demonstrating value. In this context, it is important to
consider key performance indicators (KPIs), which
represent a subset of metrics designed to capture the
most critical indicators of success. They can be viewed
as strategically important metrics that connect
operational activities with business objectives [31], [35].
KPIs are used to monitor the most important project
goals, where each KPI should have a clearly defined
purpose, measurement method, data source, and assigned
responsibility. To avoid terminological inconsistency
and confusion, this paper uses the term metric as the
general concept, while KPIs are treated as a specific
subset.

In practice, the emphasis is often placed on technical
aspects of work, while social and innovative dimensions
remain  underrepresented.  Attributes such  as
collaboration, trust, creativity, and openness to new ideas
are weakly represented in existing metrics and are
difficult to measure reliably [36]. A similar issue arises
when assessing the ability of teams to adapt to change
and effectively solve complex problems [36], [37]. In
addition, user satisfaction is frequently cited as a key
measure of agile success, but in practice it is mostly
evaluated through feedback and subjective assessments
rather than through stable and consistent quantitative
indicators [9], [29], [38].

2.2.2.  Classification

The classification of metrics enables a clearer
understanding of their purpose, facilitates the
interpretation of results, and provides a structured
framework for their consistent application across
different phases of the project lifecycle. It establishes the
basis for analyzing how different groups of metrics
influence various dimensions of performance, quality,
and delivered value.

There is no universally accepted classification of
agile metrics. Different authors propose categorizations
depending on the methodology, project objectives, and
team maturity.
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Agile Metrics

PROCESS METRICS
0 — Track workflow, delivery
.s\l@‘l(; ) speed, and operational
Y efficiency

==

PRODUCT METRICS
Measure delivered value,
functionality, and user
experience

15

QUALITY METRICS
Assess stability, reliability,
and correctness of the
solution

Classification

PROIJECT METRICS
Encompass costs,
profitability, and (
alignment with business n
objectives

RESOURCE METRICS
Capture personnel
allocation, infrastructure
costs, and automation
capacity.

Figure 1. Classification of agile metrics.

For example, some studies classify metrics used in
Scrum implementations according to activities associated
with Sprint Planning, the Daily Scrum, the Sprint
Such
classifications describe measurement practices adopted
within Scrum environments rather than metrics formally

Review, and the Sprint Retrospective [39].

prescribed by the Scrum Guide. Another common
classification includes metrics related to product quality,
resources and costs, as well as process performance, with
a focus on the team, management, and the user [3], [24].
There are also metrics that relate to technical aspects of
code, such as complexity, cohesion, and coupling, which
can help distinguish agile from non-agile development
approaches [40]. In addition, some studies highlight the
importance of custom metrics defined by agile teams
themselves in order to better track their specific needs
during sprints and software development processes [2],
[41]. Additionally, agile metrics are often classified
according to the domain they measure, dividing them
into product, process, quality, project, and resource
metrics [42], [43].

The classification presented in Figure 1 is adopted in
this paper because it enables teams and organizations to
clearly identify the focus of measurement, link metrics to
specific objectives, and avoid a fragmented or one-sided
approach to performance evaluation. Each category
includes specific metrics that provide insight into key
indicators of progress, stability, and efficiency, thereby

supporting planning, monitoring, and optimization of
agile work. Except for widely established abbreviations
such as Net Promoter Score (NPS), Return on
Investment (ROI) and Work in Progress (WIP), the
category-specific abbreviations introduced in Tables 2—6
are internal identifiers used in this paper and should not
be interpreted as standardized framework abbreviations.

Product metrics include measures of delivered
functionality, scope, user-perceived value, and financial
outcomes [43]. These metrics evaluate what is delivered
to the end user and connect product outputs with broader

user and business outcomes.

Product metrics assess whether the delivered solution
provides the intended functionality and value. Their
primary purpose is to determine whether the product
meets user expectations, supports the intended business
objectives, and justifies continued development [42].

Table 2 presents examples of product metrics and
together with concise descriptions. The
abbreviations introduced in the table are used
consistently throughout the proposed CPV framework
and support its practical application. Count-based
measures, such as delivered capabilities or
functionalities, support the monitoring of delivery scope

measures

and pace. Perception-based measures, such as user
satisfaction and NPS, provide insight into perceived
value and product acceptance, while ROI reflects
financial outcomes.
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Table 2. Examples of product metrics and measures.

Product metric

Guide [44], while the definitions of the six SAFe Flow
Metrics follow current official SAFe guidance [13].
Story Points and Velocity are included because they are
widely used in agile and Scrum-based implementations
[2], while Story Completion Rate is included as a
derived measure of plan completion. These measures
represent complementary planning and forecasting
techniques rather than metrics prescribed by Scrum. The
Scrum Guide does not prescribe a mandatory metric set
and leaves context-sensitive tactics and measurement

practices outside the core framework [45].

Table 3. Examples of process metrics and measures.

Process metric

Abbr. Description
or measure
e compied
Capabilities or PDC P apabiiitic .
. g functionalities; indicates delivery
Functionalities
scope and pace
. Value points assigned to delivered
Delivered . . . .
. PDP items; provides a relative estimate
Value Points
of expected value
Level of User User satisfaction score for
. . PLS delivered functionality, value, and
Satisfaction .
quality
Net Promoter Percentage of promoters- minus
Score NPS percentage of detractors; indicates
user loyalty
Return on ROI Net return relative to investment
Investment cost; indicates financial value
Percentage of Sprints in which the
Sprint Goal PSG Sprint Goal was achieved,;
Success indicates consistency in delivering

intended Sprint outcomes.

Product metrics also have limitations that require
contextual interpretation. The number of delivered
capabilities or functionalities may create an illusion of
progress if low-value items are prioritized. Delivered
Value Points represent assigned estimates rather than
realized value, while ROI is often difficult to determine
accurately during the early stages of innovative or
exploratory development. Similarly, PLS and NPS
depend on subjective responses, sample composition,
and the method used to collect feedback. Despite these
limitations, combining delivery, perception-based, and
financial measures provides a more comprehensive view
of product performance and supports informed decisions
about future development.

Process metrics focus on how value and user
outcomes are delivered [43]. While product metrics
answer the question of what has been delivered, process
metrics explain how delivery was achieved. They
provide insight into workflow efficiency and process
stability, helping teams identify constraints, bottlenecks,
excessive waiting times, and uneven workload
distribution. These conditions directly affect delivery

predictability and efficiency [42].

Table 3 presents commonly used process-related
metrics and measures together with concise descriptions.
The definitions of Cycle Time, Work Item Age, Work in
Progress, and Throughput follow the official Kanban

Abbr. Description
or measure
Relative size of a backlog item
Story Points RSP based on complexity, effort, and
uncertainty
Total story points completed per
Velocity RVL  iteration; supports short-term
planning
Story Percentage of planned stories
. RSR  completed within an iteration or
Completion Rate
release
Elapsed time from a defined
Lead Time RLT  request or commitment point to
delivery
Cycle Time RCT Elapsed'time from the'start to
completion of a work item
Elapsed time from the start of an
Work Item Age WIA  ynfinished item to the current
measurement point
. Number of work items started
Work in Progress WIP but not finished
Throughput RTP Numb.er of Work items finished
per unit of time
Flow REDI Proportion of each backlog-item
Distribution type in the workflow
Number of backlog items
Flow Velocity RFV  completed within a defined
period
Flow Time RET Elapsed time from workflow
entry to release
Flow Load RFL Total work in progress across all
workflow steps
. Active work time as a percentage
Flow Efficiency = RFE of total Flow Time
Flow RFP Planned versus actual business
Predictability value
Available working time divided
Takt Time RTT by customer demand; indicates
the required delivery cadence
Deployment Number of production
RDF . .
Frequency deployments per unit of time
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Certain process-related measures capture similar
aspects of workflow from different perspectives. RLT
and RCT cover different segments of delivery duration,
WIA indicates how long an unfinished item has
remained in progress, and WIP represents the current
workflow load. RSP represents relative work size, RSR
reflects completion against the planned scope, while
RVL and RTP express delivery pace using different
units. RTT indicates the delivery cadence required to
meet demand. These differences support complementary
interpretation rather than redundant use of measures.

Process metrics provide insight into the operational
dynamics of agile teams. Metrics such as RLT, RCT,
WIA, WIP, and RTP support flow-based analysis by
enabling objective assessment of workflow and delays.
However, their interpretation remains context-dependent.
For example, high RFE may indicate reduced waiting
time, but it does not by itself demonstrate that the team is
delivering complex or high-value work.

RSP is based on team-specific estimates, while RVL
is derived from those estimates. Consequently, neither
measure is suitable for direct comparison across teams or
organizations. An increase in RVL does not necessarily
indicate an increase in delivered value, as it may result
from changes in estimation practices or a greater focus
on lower-complexity items.

RDF indicates operational delivery cadence, while
the Continuous Delivery Pipeline represents an enabling
delivery capability rather than a metric [46]. The pipeline
supports automated building, testing, and deployment,
but its performance should be assessed through specific
flow, quality, and deployment indicators. Frequent
delivery alone does not guarantee high value or quality,
as teams may release low-impact changes without
meaningful improvement in user experience.

Sprint Burndown Charts, Release Burnup Charts, and
support  process
transparency, progress monitoring, and the identification
of workflow deviations. However, they are treated here

Cumulative  Flow  Diagrams

as visualization techniques derived from process data
rather than as separate process metrics.

Taken together, these observations indicate that
process metrics provide a detailed and objective view of
workflow efficiency and stability. However, they enable
a balanced understanding of agile project success only

when combined with product and quality metrics. Their
diagnostic value is particularly evident in identifying
bottlenecks, delays, and uneven workload distribution.

To avoid terminological overlap, this paper
distinguishes the metrics according to their measurement
boundaries and framework-specific use. Lead Time
begins at a defined request or commitment point and
ends with delivery, whereas Kanban Cycle Time begins
when work on an item starts and ends when it is finished.
Work Item Age applies only to unfinished items and
extends from the start of work to the current
measurement point. Although the Kanban Guide allows
Cycle Time to be referred to as Flow Time when
equivalent boundaries are used [44], this paper reserves
the term Flow Time for the SAFe metric covering the
period from workflow entry to release [13]. Similarly,
Throughput and Flow Velocity, as well as Work in
Progress and Flow Load, are conceptually related but
reflect framework-specific terminology whose units,
scope, and measurement boundaries must be explicitly
defined. The abbreviations assigned to the six SAFe
Flow Metrics are used internally in this paper and are not
prescribed by official SAFe guidance.

Quality metrics represent key indicators of the
stability, reliability, performance, and technical
conformance of delivered software solutions. Unlike
process metrics, which describe how work is performed,
quality metrics focus on the technical characteristics of
the resulting solution and the extent to which it meets

functional, technical, and user requirements.

In agile and DevOps environments, continuous
quality supported by
development, testing, and operational activities into the
together with close team

improvement is integrating
value delivery process,
collaboration and the early involvement of quality
assurance activities [42]. This approach enables earlier
identification of issues and the implementation of
corrective actions before defects become systemic.

Quality metrics provide a basis for assessing the
technical sustainability of delivered solutions. They
enable teams to identify declining quality, increasing
defect rates, growing technical debt, and performance
issues that may negatively affect the user experience.
Table 4 presents commonly used quality metrics and
measures together with concise definitions.
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Table 4. Examples of quality metrics and measures.

Quality metric

Abbr. Definition
or measure
Percentage of completed items
Rework Rate QRR returned for correction or
additional work
. . Percentage of tested items that
E;tset-Tlme Pass QFP pass validation on the first
attempt
Delivery QDQ Frequency and severity of
Quality defects identified after delivery
Number of defects identified
Defect Count QDC within a Sprint, release, or
defined period
Percentage of code,
Test Coverage QTC requirements, or functionalities
covered by tests
Standard Nurpber of dptected violatiops of
L QSV coding, architectural, or design
Violations standards
Number of Number of defined or
Tests QNT §uc§essfully gxecuted tests;
indicates testing volume
Defect Density QDD Number of defect§ per defined
unit of software size
Time required for the system to
Response Time  QRT respond to a request; indicates
performance
Estimated effort or cost required
Technical Debt QTD to address accumulated technical
deficiencies
Number of unresolved quality
Quality QNB issues that prevent a work item,
Blockers build, or release from

progressing or being accepted

The interpretation of quality metrics requires caution
and contextual understanding. For example, QRR may
indicate  problems in requirements definition,
communication with users, or implementation quality.
However, a high QRR does not necessarily indicate poor
team performance because rework may also result from
changing business priorities or evolving requirements.
Therefore, this metric should be interpreted in

combination with process and product metrics.

High values of QTC and QNT do not necessarily
guarantee high quality if the tests are not relevant or do
not cover critical scenarios. Similarly, a high QFP may
indicate a stable implementation process, but it may also
result from insufficiently demanding tests or a limited
validation scope. QDD depends on the selected unit of
software size, which may vary across teams,
technologies, and architectural approaches. QTD also

depends on the method used to identify and estimate
technical deficiencies.

QRT connects technical quality with user experience
by indicating whether the system provides an acceptable
level of performance. In this sense, quality metrics link
the internal technical characteristics of the system with
the users’ external perception of product quality and
value. Also, QNB is classified as a quality-related
measure because it includes only blockers caused by
unresolved defects, failed tests, or other quality issues,
rather than all impediments affecting workflow.

Project metrics provide an integrated view of project
performance from the perspective of costs, resource
expenditure, and expected business value. Table 5
presents commonly used project-related metrics and
measures in the agile context.

Unlike product, process, and quality metrics, which
focus on specific dimensions of delivery, project metrics
are positioned within a broader managerial and strategic
context. They support cost control, resource planning,
value assessment, and management-level decision-
making [42]. They are particularly important for project
managers and senior management because they support
the evaluation of project viability, alignment with

business objectives, and sustainability of resource use.

OTC and OOC provide
administrative, coordination, and supporting costs of a

insight into the

project or program. Their interpretation requires caution.
Higher management and related costs do not necessarily
indicate inefficiency but may result from increased
project complexity, regulatory requirements, or the need
for more intensive coordination among teams and
stakeholders.

OBR is a widely used management-level metric, but
it may lead to misleading conclusions when considered
in isolation. A project may have a stable OBR while
delivering limited business value. Conversely, increased
expenditure during the early stages may be justified if it
enables faster delivery of high-value functionalities or
OPA is
assessment basis rather than a directly calculated metric.
It defines the criteria according to which project value is
interpreted and therefore supports the contextual
interpretation of financial and delivery indicators.

reduces long-term risks. included as an
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Table 5. Examples of project metrics and measures.

Project metric

whereas SLC, SCC, SBC, and SSC provide its individual
components. These component metrics should not be
added to SPC again when calculating resource costs.

Table 6. Examples of resource metrics and measures.

Resource metric

Abbr. Definition
or measure
Total Cost Estimated total cost qf deve.loplng
. OEC  aproduct or service, including all

Estimate . A

relevant project activities
Total Program Costs associated Wlth program

governance, coordination,
Management OTC .

reporting, and other management
Costs o

activities
Other Program- Additional program cost.s, such as

OOC travel, regulatory compliance, or

Related Costs . . .

specific operational requirements

Amount of project expenditure per
Burn Rate OBR  unit of time; indicates the rate of

budget consumption
Guiding Agreed criteria for assessing
Principles of OPA project value, such as cost savings,
Value user satisfaction, workload
Assessment reduction, and technical footprint

Project metrics represent the strategic level of
measurement because they connect technical execution
with business and financial outcomes. OEC and OBR
support budget control and the timely identification of
potential cost overruns. However, their interpretation is
limited by the fact that project scope and priorities
frequently change during development, making long-
term forecasting and fixed cost estimates less reliable.

Resource metrics provide insight into the use of
human, technical, and infrastructural resources in IT
projects. Table 6 presents commonly used resource
metrics and measures in agile environments. These

allocation,
infrastructure

metrics cover personnel costs and

development cost distribution,
expenditure, and automation capacity. Unlike metrics
that assess workflow, quality, or delivered value,
resource metrics focus on the resources used, their
allocation, and the associated costs. They include
measures of personnel and infrastructure costs, resource
distribution, development cost allocation, and the use of
automation capabilities. These metrics support capacity
planning, cost optimization, and the timely identification
of resource-related issues throughout the project life
cycle [27].

Although some resource metrics measure related
aspects of resource expenditure at different levels of
granularity, their combined use provides a more detailed
understanding of the project cost structure. SPC
represents the aggregate infrastructure and software cost,

Abbr. Definition
or measure
Personnel cost of agile
development teams over a
Agile Team Cost STC defined period, determined by
team size, composition, and
compensation
Total Hardware, Aggregate estimated or actual
Software, Cloud, SPC cost of IT infrastructure, cloud
and Licensing services, software, and required
Costs licenses
Distribution of development
Allocation of costs among activities such as
Development SAC  defect correction, feature
Costs implementation, and
refactoring
Percentage distribution of
Percentage of personnel across functional
Resources by SPF roles, such as developers,
Function designers, testers, and
engineers
. . Cost of software licenses,
Ezé‘t;\xzare Licensing SLC subscriptions, and cloud-based
applications
Cost of using computing
Computing Costs 3CC infrastructure, including on-
premises and cloud computing
resources
Bandwidth Costs SBC Cost of network bandwidth and
data transfer
Cost of data storage in on-
Storage Costs SSC premises or cloud
environments
Share of Percentage of eligible testing or
Automated SAA  delivery activities performed
Activities using automated tools

The application of resource metrics requires careful
and context-aware interpretation. For example, STC may
vary considerably depending on labor market conditions,
team experience, and task complexity. High personnel
costs do not necessarily indicate low efficiency but may
reflect the need for specialized expertise in complex
projects. Similarly, SPC depends
models, contractual arrangements, and architectural

on procurement

decisions. Consequently, changes in SPC do not
necessarily reflect changes in team performance.

SAC provides deeper insight into the distribution of
development costs across different activities but may
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produce misleading conclusions when interpreted in
isolation. For example, a high proportion of costs
associated with defect correction does not necessarily
indicate low productivity but may result from
accumulated technical debt, legacy-system constraints,
or changing requirements.

Infrastructure-related costs, including SCC, SBC, and
SSC, largely depend on system architecture, scaling
strategy, workload, and testing intensity. An increase in
these costs is not necessarily a negative signal, as it may
accompany growth in the number of users, increased
business demand, or stricter performance and security
requirements.

SAA represents the proportion of eligible testing and
delivery activities performed using automated tools.
However, a high level of automation does not guarantee
quality if automated tests and procedures are irrelevant,
outdated, or do not adequately critical
functionalities. Therefore, SAA should be interpreted
together with process and quality metrics to provide a
balanced assessment of automation effectiveness.

cover

2.3. Selection and application of agile metrics

When selecting metrics, teams should ensure that
they are simple, clearly defined, based on objective and
accessible data, and aligned with business objectives
[42]. Metric selection should also reflect project goals
and adherence to agile principles [47]. Because teams
differ in their priorities and working practices, the

relevance of individual metrics depends on the specific
project context. Metrics should therefore be adopted
because they provide valid and useful insights into
processes and outcomes, not merely because they are
widely used.

2.3.1. Selection criteria

Incorrectly selected metrics can produce undesirable
effects, such as prioritizing speed over quality or
focusing on measurability rather than actual value. For
example, treating output or planning measures, such as
team velocity or the number of completed user stories, as
goals in themselves rather than as indicators of process
state can encourage dysfunctional behavior. Such use of
metrics may promote faster delivery at the expense of
potentially increasing defect density and

debt. This may produce short-term
performance gains while undermining the long-term

quality,
technical

reliability and sustainability of the solution [7], [28].
Teams may also be diverted from their core objectives
by optimizing easily measurable elements rather than
outcomes that provide meaningful value [48], [49].

Table 7 presents key criteria for the effective
selection of agile metrics. Effective selection requires a
balance between precision and practicality, together with
clear prioritization of what should be measured. The
relative importance of these criteria may change as
projects evolve and organizations mature. Nevertheless,
they provide a foundation for aligning metric selection
with project goals and context.

Table 7. Criteria for effective selection of agile metrics.

Criterion Description

Consequences of neglect

Relevance to The metric must align with key project

Measurement loses its purpose and becomes

objectives objectives (e.g.,value, quality, stability, etc.) administrative reporting
Contextual Metric selection must consider project type, Metrics become inapplicable or counterproductive and
suitability team size, domain, and culture may undermine agile principles
Sria(lirégt::gabili ty X::;Lf;g;?:gi tl;]i:}?s;li};rusnderstood by all team Misinterpretation and loss of trust in measurement
Measurability and Data required for the metric must be reliable, Increased team burden and reduced accuracy of
data availability consistent, and easily accessible measurement

. . Measurement results should support concrete Metrics do not influence behavior and do not contribute
Actionability

decisions and corrective actions

to improvement

Resistance to

The metric should minimize the possibility of

Optimization of numbers instead of real value and

manipulation gaming or artificial improvement of results quality
Balanced set of Metrics should be used in combination to cover ~ One-sided optimization and distorted view of project
metrics multiple dimensions of success performance
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The process should begin with a clear definition of
project objectives and priorities. In some contexts,
delivery speed and flexibility are the primary concerns,
whereas in others the focus is on quality, security,
regulatory compliance, or long-term architectural
sustainability.

In addition to objectives, the implementation must
consider the broader project context, including the nature
and complexity of the product, as well as the maturity of
the team and organization. Complex, distributed, or
safety-critical systems require different metrics from
smaller, incremental projects. Similarly, teams at lower
levels of maturity typically begin with basic flow and
delivery metrics, while more mature organizations adopt
advanced metrics related to wvalue, stability, and
predictability. Agile teams commonly use metrics such
as RVL, RCT, QDD, and QTC to improve workflow and
product quality, while ensuring alignment with client and
organizational goals [32]. Research indicates that metric
systems tailored to the specific context of a project and
organization contribute to improved transparency, team
motivation, and continuous process improvement [2],
[3], [4]. This implies that without proper alignment with
objectives and context, there is a risk that metrics will
not reflect actual project priorities, which may lead to
inefficiencies or incorrect decisions [24], [50].

2.3.2. Limitations and risks of application

Risks in applying agile metrics are often associated
with limited transparency, lack of standardization, and
constrained which lead to
inadequate  decision-making
within teams [28]. Challenges include difficulties in data
collection, limited relevance of metrics for specific

precision, may

misinterpretations and

contexts, and issues in their calculation, all of which can
reduce their practical value and applicability [14].
Incorrect selection or inappropriate use of metrics may
encourage dysfunctional behaviors, undermine agile
culture, and shift team focus toward short-term targets
instead of real value and continuous improvement [51].
Furthermore, relying on quantitative metrics without
considering qualitative factors and context may result in
superficial conclusions and increase the risk of poor
planning and project management decisions [2], [52].

A common issue is metric fixation, where focus on a
single metric leads to optimization at the expense of
overall value and quality. Related risks include local
optimization and metric gaming, where improvements in
numbers do not reflect real performance gains. Also,
many agile metrics are context-dependent and unsuitable
for cross-team comparison. Misuse may reduce complex
aspects such as user satisfaction or team dynamics to
simplified indicators. Therefore, metrics should guide
learning and improvement rather than control.

Ethically, metrics must support trust and
psychological safety. Using them for individual ranking
undermines agile principles. Therefore, agile metrics
should primarily be used as tools for learning, reflection,
and improvement rather than as instruments of

surveillance.

Table 8 systematizes the key limitations, risks, and
ethical aspects of applying agile metrics. The table links
common threats in the application of agile metrics with
their underlying causes, affected success dimensions,
and recommended mitigation approaches. These risks
demonstrate that measurement may produce effects
opposite to those intended if the focus is placed on
numerical targets rather than on real value. The risks
associated with the application of metrics reinforce the
importance of the analytical interpretation framework
and the balanced set of indicators.

Existing approaches address metric selection from
different perspectives. The Goal-Question—Metric
(GQM) approach links measurement to explicitly
defined goals and questions [53], while Balanced
Scorecard-based models organize performance indicators
across complementary strategic dimensions [54]. SAFe
measurement practices primarily support the assessment
of business outcomes and value flow in scaled agile
environments [55]. In contrast, the CPV matrix proposed
in this paper integrates project context, managerial
purpose, and expected value within a single selection
structure, thereby providing a complementary
mechanism for choosing and combining agile metrics
across different project conditions.

Table 9 summarizes the main differences between the
CPV matrix and the related measurement approaches
discussed above.
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Table 8. Limitations, risks, and ethical aspects of applying agile metrics.

Risk / threat

Mechanism of occurrence

Affected success
dimension

Potential consequence

Recommended
approach

Focus on a single
metric (metric

Focusing on one metric without
relational analysis

Project efficiency

Local optimization,
decline in quality

Use a balanced set of
metrics

fixation)

Local Optimizing processes without . Accumulation of Combine process and
L. o Future readiness . . .

optimization considering the overall system technical debt quality metrics

Metric gaming

Adjusting behavior to improve
numerical results

Business success

Illusion of progress,
loss of real value

Focus on trends and
relational analysis

Comparison of
non-comparable
teams

Using contextual metrics for
external evaluation

Efficiency and
team dynamics

Unfair assessments,
demotivation

Limit metrics to team-
specific context

Neglect of . . Superficial assessment .
o Excessive reliance on . . . Include retrospectives

qualitative . . User impact of satisfaction and ST

quantification . and qualitative insights
aspects quality

.. . . Appl |
Misinterpretation  Analysis of absolute values . . Incorrect management PPy t‘empora
. All dimensions .. dimension in
of trends without context decisions . .
interpretation
Excessive Tracking a large number of Organizational .. . Clearly define the
. . Administrative burden .

measurement KPIs without clear purpose sustainability purpose of each metric
Individualization ~ Using metrics for ranking Psychological Decline in trust and Focug on t.eam rather

s . than individual
of measurement individuals safety team cohesion

performance

Organizational Mechanical application without  Strategic Poor high-level Provide education and
immaturity analytical framework dimension decisions gradual metric adoption

Table 9. Comparison of related measurement approaches and the proposed CPV matrix.
Approach Primary input Selection logic Decision focus Main strength Main limitation

Goal-Question—  Organizational Metrics are derived Goal-oriented Provides a clear Does not explicitly
Metric (GQM) or project goals from explicitly measurement and  link between goals  integrate
and related defined goals and evaluation and measurable organizational
questions questions indicators maturity, project
context, and multiple
value dimensions
Balanced Strategic Indicators are Strategic and Provides a Offers limited
Scorecard objectives across  organized according  organizational balanced view of  guidance for selecting
complementary  to strategic performance financial and non-  specific agile metrics
performance performance financial at operational and
perspectives dimensions performance tactical levels
SAFe Business Metrics are selected ~ Scaled agile Provides Primarily designed for
measurement outcomes, value  according to the delivery and framework- organizations
practices streams, flow, structure and organizational specific guidance  applying SAFe and
and competency =~ measurement agility for measuring may require
assessment guidance of SAFe flow and business  adaptation in other
agility agile contexts
Proposed CPV Project context, = Metric groups are Operational, Supports context-  Requires contextual
matrix measurement selected by jointly diagnostic, aware selection interpretation and

purpose, and
expected value

considering context,
managerial purpose,
and value
dimensions

tactical, strategic,
and learning
decisions

and combination
of existing agile
metrics

expert judgement and
has not yet been
externally validated

The novelty of the CPV approach lies not in
introducing new individual metrics, but in providing a

context-aware decision mechanism for selecting and
combining existing metrics. More specifically, the
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framework supports decisions about which metric groups
should be prioritized in a particular project context,
which managerial purposes they should serve, which
value dimensions must be balanced, and how the metric
set should be adapted when organizational conditions
change. GQM derives metrics from predefined goals and
questions but does not explicitly incorporate project
maturity, development stage, or competing value
dimensions into the selection process. The Balanced
Scorecard provides a strategic performance structure but
offers limited guidance for selecting operational and
tactical agile metrics, while framework-specific
guidance, such as SAFe, is primarily applicable within
its own organizational setting. As shown in Table 9, the
CPV matrix complements these approaches by enabling
context-dependent metric-selection decisions across
different agile frameworks and management levels.

3. Research Method
3.1. Study design

This study follows a design-oriented synthesis that
combines a structured analysis of the literature with
conceptual mapping and framework development. The
literature analysis was intended to support conceptual
framework development rather than to constitute an
exhaustive systematic review. Therefore, the objective

was to produce a context-aware, managerially useful
method for selecting and interpreting agile metrics rather
than to collect new primary empirical data. The
workflow follows the steps illustrated in Figure 2.

The analysis draws on peer-reviewed articles,
conference proceedings, practitioner guides, and official
documentation for dominant agile frameworks (Scrum,
Kanban, Lean, SAFe, DSDM), with additional reference
to DevOps and continuous-delivery literature where
relevant. Documents were included when they explicitly
defined or operationalized agile metrics, discussed their
purpose, interpretation, or managerial use, or reported
empirical evidence concerning their behavior or effects.

The previously described agile metrics classification
links measurement domains with management levels or
functional purposes, providing the analytical basis for
applying agile metrics. It emphasizes a deliberate, goal-
oriented approach in which metrics are selected
according to specific objectives, reducing the risk of
fragmented and misleading use. Metrics were grouped
into the five measurement domains used throughout the
paper: Product, Process, Quality, Project, and Resource.
Each metric was further tagged by primary managerial
purpose (operational, diagnostic, tactical, strategic, or
learning) to support mapping to management levels and
to the CPV dimensions.

A 4

Agile metrics Agile metrics Agile measurement
selection criteria classification maturity
\ 4
Mapping Management levels

agile metrics

Analytical framework for interpreting

Balanced agile
metrics set

CPV Matrix

Complementary
dimensions of
project success

Figure 2. Research methodology.
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3.2. Mapping procedure and CPV matrix
development

Metric assignment followed a rule-based mapping
procedure. First, each metric was assigned to one
primary measurement domain according to the construct
it directly measures. Product Metrics capture delivered
functionality and user or business value; Process Metrics
describe workflow, delivery speed, and process stability;
Quality Metrics assess technical correctness, reliability,
and testing outcomes; Project Metrics address project
costs, expenditure patterns, value-assessment criteria,
and overall project viability; and Resource Metrics
capture human, technical, and infrastructural capacity or
consumption. When a metric was relevant to more than
one domain, its primary classification was determined by
its  direct object, while secondary
contributions were represented through subsequent
mappings rather than duplicate classification.

measurement

Managerial purpose was assigned according to the
decision most directly supported by the metric.
Operational metrics describe current workflow, resource
use, or delivery status; diagnostic metrics help identify
causes of deviations and performance problems; tactical
metrics support sprint, release, capacity, and medium-
term planning; strategic metrics inform business value,
investment, scalability, and long-term viability; and
learning and adaptation metrics support trend evaluation,
experimentation, and continuous improvement. A metric
could contribute to multiple managerial purposes
because its function may change with the decision level
and application context. The strength of each
relationship was therefore determined by the directness
of the decision support provided.

Mapping to value dimensions followed a
corresponding rule. Project Efficiency was assigned
where metrics primarily reflected time, cost, throughput,
resource use, or delivery predictability. User Impact
included metrics related to satisfaction, usability,
reliability, and perceived value. Business Success
covered economic return, project viability, and
contribution to strategic objectives. Future Readiness
included  technical sustainability, adaptability,
automation, organizational learning, and long-term

scalability. Direct contributions were classified as strong,

mediated or context-dependent contributions as
moderate, and marginal contributions as limited.

Initial assignments were based on explicit metric
definitions and documented applications in the reviewed
Wherever provided  different
classifications, priority was given to the construct
directly measured by the metric, followed by evidence
from empirical studies and official framework
documentation. Ambiguous assignments
examined against the domain, managerial-purpose, and
value-dimension rules defined above. The resulting
mappings were then cross-checked for consistency
between metric definitions, management levels, success

sources. sources

were re-

dimensions, and the recommendations subsequently
incorporated into the CPV matrix.

As an illustration of the mapping procedure, velocity
(RVL) represents a potentially ambiguous metric
because it can be used for operational monitoring and
tactical planning, while it may also be misinterpreted as
a direct indicator of productivity. Following the
predefined mapping rules, RVL was assigned primarily
to the Process domain because its direct measurement
object is the amount of estimated work completed within
an iteration, rather than product quality, user value,
project cost, or resource consumption. Its principal
managerial contribution was likewise mapped to
operational and tactical purposes, as it supports
monitoring of iteration-level delivery pace and short-

term planning.

With respect to value dimensions, RVL was mapped
most directly to Project Efficiency; however, this
relationship was treated as context-dependent rather than
as evidence of Business Success or User Impact. This
distinction reflects the fact that an increase in velocity
may result from changes in estimation practices, team
composition, task decomposition, or the completion of
lower-complexity work and therefore does not, by itself,
demonstrate an increase in delivered value.

The metric definitions, classifications, and
documented areas of application presented in the
preceding sections were derived from the reviewed
literature and agile framework documentation. In
contrast, their integration into the CPV matrix and the
proposed combinations of contexts, purposes, value

dimensions, metric groups, and KPIs represent a
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conceptual synthesis. These combinations should
therefore be interpreted as  context-dependent
recommendations rather than empirically confirmed
prescriptions.

The CPV matrix was constructed by integrating three
mapped dimensions: project and organizational context,
managerial purpose of measurement, and the value
dimension to be prioritized. Contextual configurations
were differentiated according to product-development
stage, organizational maturity, regulatory and risk
conditions, and the scale of agile implementation. For
each configuration, the dominant objectives
identified first, followed by the primary measurement

were

purpose and value dimension. Relevant metric groups
and illustrative KPIs were selected only after these
elements had been specified. The resulting
recommendations were iteratively reviewed against the
metric definitions, mapping rules, selection criteria, and
identified application risks to ensure internal coherence
and practical relevance.

3.3. Analytical techniques and internal validation

The study applied thematic synthesis to qualitative
descriptions of agile metrics and relational analysis to
their definitions, documented applications, managerial
purposes, and contributions to project value. The
analysis emphasized three complementary interpretive
perspectives: contextual, relational, and temporal. The
rule-based procedure described in the preceding
subsection was used to structure the assignment of
metrics to measurement domains, managerial purposes,
and value dimensions.

Internal conceptual validation was conducted by the
authors through successive consistency checks. Each
assignment was reviewed against the metric definition,
its  direct object, its documented
application in the literature or official framework

measurement

guidance, and the decision or value dimension it most
directly supports. The resulting mappings were also
cross-checked against the metric-selection criteria and
application risks identified in Tables 7 and 8. Wherever
classifications remained ambiguous, the assignment was
re-evaluated using the predefined mapping rules, with
priority given to direct measurement meaning and
independently documented use.

This procedure supports the internal coherence and
transparency of the proposed mappings but does not
constitute independent external validation. No external
expert panel, independent inter-rater assessment, or
empirical evaluation of the CPV matrix was conducted.
Consequently, the proposed mappings and metric
combinations should be interpreted as conceptually
grounded and transparent recommendations whose
practical wvalidity requires further assessment across
different IT project contexts.

4. Results of the Conceptual Synthesis

The results presented in this section are outputs of the
design-oriented synthesis and rule-based conceptual
mapping described in Section 3. They should therefore
be interpreted as conceptually derived classifications and
framework propositions rather than as findings based on
primary empirical data or external validation. The
mappings and relative relationships reported below
reflect the application of predefined domain, managerial-
purpose, and value-dimension rules to the reviewed
literature and framework documentation. Their purpose
is to establish an internally coherent structure that is
subsequently operationalized through the CPV matrix,
while its empirical validity remains to be established
through external evaluation.

4.1. Agile measurement maturity
with

paper
conceptualizes agile measurement maturity through four

The agile measurement evolves

organizational

system
maturity. Accordingly, this

hierarchical levels, as illustrated in Figure 3.

At the operational, or descriptive level, measurement
focuses on tracking activities and stabilizing workflow,
with process metrics dominating and answering the
question of what is happening within a sprint or delivery
process. At the diagnostic, or analytical level, metrics are
combined and analyzed through trends to understand the
causes of deviations and systemic weaknesses. Value
alignment represents a transition toward a transition
toward tactical and strategic measurement, where
product, project, and resource metrics are integrated to
assess whether delivered activities generate actual

business and user value.
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RESULT: A balanced, adaptive, and context-aligned metrics system that
supports long term sustainability and value creation in IT projects.

Adaptive and strategic measurement (integrated level):
Dynamic adaptation of the measurement system to ensure
long term sustainability.

Tactical-strategic monitoring (operational-strategic
synthesis): Linking operational results with business
objectives and value.

Diagnostic management (analytical level):
Analysis of root causes of deviations through a combination
of metrics and trends.

Operational monitoring (descriptive level):
Tracking activities and workflow through core process
metrics.

Figure 3. Hierarchy of agile measurement maturity.

At the highest, adaptive and
becomes a dynamic

strategic level,
measurement instrument of
organizational learning and long-term sustainability,
with continuous adjustment of the metric set in response

to changes in context and strategic priorities.

The proposed hierarchy suggests that an effective
metric system is not a static set of indicators but an
evolutionary framework that develops alongside the
organization. As organizational maturity increases, the
logic of selecting, interpreting, and combining metrics
also changes. The four-level
represents a conceptual synthesis proposed in this study

maturity hierarchy

and should be interpreted as a heuristic structure rather
than an empirically validated maturity model.

Based on these maturity levels, we propose an
additional classification of metrics. This perspective
aligns metrics with project goals and development stages
through the following management levels:

e Operational: Monitor task flow, process
stability, and short-term progress, supporting
transparency and rapid response.

e Diagnostic: Identify bottlenecks, deviations, and
risks, supporting root cause analysis.

e Tactical: Support planning, coordination, and
capacity balancing,

medium-term goals.

linking operations with

e Strategic: Assess business value, profitability,
and long-term sustainability, connecting
technical work with business outcomes.

e Learning and adaptation: Track trends over
time, enabling retrospectives, experimentation,
and continuous improvement.

This classification does not replace the previously
presented classification, but rather complements it and
provides an additional perspective on their application.
Its key value lies in helping teams and organizations to
select metrics in accordance with specific objectives,
whether the focus is on operational efficiency, improved
coordination, strategic alignment, or learning

4.2. Mapping metric groups to management levels

To further clarify the functional role of different
groups of agile metrics, this section examines the
strength of their association with operational, diagnostic,
tactical, strategic, and learning and adaptation levels.
This mapping shows how the same metric group can
support different types of decisions and management
purposes.

Table 10 presents the relationship between these two
complementary perspectives. No metric group is
exclusively tied to a single management level; rather, its
relative influence and functional role vary depending on
the measurement purpose, decision context, and manner

of interpretation.
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Table 10. Relationship between metric groups and management levels.

Metric

Learning and

rational Diagnosti Tactical trategi .
group QD gnostic che RGO adaptation
Monitoring delivered  Identification of . .
. g . . Evaluation of Assessment of Learning about user
functionalities and insufficient value . .
Product . . sprint and release  business value, ROI, preferences and
short-term delivery or misalignment . . . . .
. goal achievement  and user satisfaction adapting future delivery
progress with user needs
L Detection of Capacity plannin Assessment of .
Monitoring workflow Pacity pianning, . Process improvement
o bottlenecks, flow optimization, process maturity and .
Process and process stability . through retrospectives
. . delays, and and work organizational . .
in real time . . R 2. and experimentation
inefficiencies distribution agility
. Identification of Ensuring long-term  Learning about the
Monitoring defects . . .2 . .
. . o root causes of Balancing delivery sustainability and impact of testing
Quality and delivery stability . . . . X
. . defects and quality speed and quality  reducing technical practices and
per 1teration . . . ..
degradation debt engineering decisions
. . Management of
o Identification of g Assessment of Improvement of
Monitoring . cost estimates, . s .. .
. . cost deviations . project viability and  estimation, budgeting,
Project expenditure and expenditure, and . .. .
and unusual strategic and decision-making
budget status . value-assessment . . .
spending patterns . justification practices
priorities
. Identification of
Monitoring personnel . L . .
. excessive Optimization of Long-term planning  Learning about
allocation and . . . 2.
Resource . consumption or resource allocation of budget and organizational
infrastructure . . . .
. resource and capacity infrastructure efficiency and maturity
expenditure ..
misalignment

Product metrics show the strongest influence at the
strategic level of management, as they directly reflect
delivered business value, user satisfaction, and the
viability of development efforts. Their
application enables management to assess whether the
developed solution justifies the
contributes to long-term organizational goals. At the

overall

investment and
same time, these metrics have a moderate influence on
operational and tactical purposes, as they provide
feedback to teams and project managers regarding the
achievement of release objectives and the focus on value.
Their diagnostic and learning roles are more limited, as
they primarily describe outcomes rather than the
underlying causes of process issues.

Process metrics have a strong influence on
operational, tactical, and diagnostic purposes, making
them a central instrument of day-to-day agile
management. At the operational level, they enable teams
to monitor workflow, process stability, and respond
quickly to deviations. At the tactical level, these metrics
support sprint and release planning, capacity balancing,
and workload management. Their diagnostic value is

particularly evident in identifying bottlenecks, delays,

Influence (shaded) | Low ‘ Middle ‘ Strong

and variations in value flow. Process metrics also play a
significant role in learning and adaptation, as they enable
the monitoring of trends over time and support
retrospectives improvement. Their

strategic influence is present, although secondary, since

and continuous

process metrics do not directly measure business value.

Quality metrics have a multilayer functional role
that wvaries across decision-making levels. At the
operational level, metrics such as QDC, QFP, QSV, and
QTC enable teams to monitor technical correctness and
delivery stability on a daily basis within a sprint. From a
diagnostic perspective, metrics such as QDD, QRR, and
QNB support the identification of technical debt,
recurring defects, and structural weaknesses of the
system. At the tactical level, aggregated quality
indicators enable the assessment of delivery stability at
the release level and support capacity planning and
prioritization between speed and quality. At the strategic
level, quality metrics have an indirect but significant
role, as long-term trends in defects, stability, and
performance influence architectural sustainability,
maintenance costs, and product reputation. Finally, in the
context of learning and adaptation, trends in quality
metrics provide a foundation for retrospectives and
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continuous improvement of development practices, with
a focus on changes over time rather than on individual
values.

Project metrics primarily operate at the tactical and
strategic levels, where they support cost monitoring,
expenditure analysis, value assessment, and evaluation
of project viability. At the tactical level, they support
decisions concerning priorities, budget use, and plan
adjustments. At the strategic level, they connect
technical execution with business objectives and
investment decisions. Cost deviations or unusual
spending patterns may also indicate issues in planning,
coordination, or project scope. Trend analysis supports
improved estimation, budget management, and decision-
making in future agile initiatives.

Resource metrics primarily support tactical and
strategic purposes by enabling the management of
capacity, costs, and long-term sustainability. At the
tactical level, they support resource allocation, capacity
planning, and team optimization, while at the strategic
level, they contribute to the assessment of scalability and
economic viability. Their operational role includes
monitoring team workload and infrastructure use,
whereas their diagnostic role involves identifying
excessive consumption and resource misalignment. In
the context of learning and adaptation, trends in resource
metrics help organizations improve automation, optimize
infrastructure and system architecture, and strengthen
organizational maturity.

This mapping suggests that agile metrics do not
belong exclusively to a single functional purpose, as
their value depends on the context and level of decision-
making. The relationship between metric groups and
management levels further supports the need for clearly
defined principles and guidelines for metric selection and
application.

4.3. Balanced agile metrics set

Agile IT projects are characterized by a high degree
of complexity, interdependence, and variability, which
makes it difficult to adequately assess their success by
relying on a single group of metrics. For this reason, we
adopt the concept of a Balanced Agile Metrics Set,
which involves the simultaneous monitoring of multiple

complementary dimensions of success. The concept is
based on the integration of all previously discussed
metric groups. The set combines quantitative indicators,
such as Velocity, Cycle Time, and Throughput, with
qualitative aspects, such as team satisfaction and
business value, thereby improving transparency and
accountability.

Balancing metrics prevents overemphasis on delivery
speed or quality alone, which may otherwise lead to
undesirable outcomes such as reduced system reliability
or team demotivation [51], [56]. Instead of monitoring
isolated symptoms, such as a decrease in velocity, a
balanced set of metrics enables the identification of
potential relationships and trade-offs, including the
impact of technical debt on workflow, trade-offs
between speed and quality, and the relationship between
investment in automation and long-term delivery
efficiency.

The additional value lies in its applicability across
different levels of decision-making. At the operational
level, it helps teams optimize workflow and delivery
quality. At the tactical level, it supports more effective
planning of sprints and releases. At the strategic level, it
provides management with a reliable basis for assessing
project viability and long-term sustainability. In this
way, metrics are positioned as tools for learning and
than
Consequently, the use of a balanced set of metrics
supports process team
motivation, and the maintenance of balance between
development speed and product quality [2], [57].

guidance rather mechanisms  of  control.

continuous improvement,

A Dbalanced agile metrics set is not a fixed or
universal model. Its composition must be adapted to the
project context, organizational objectives, and team
maturity. Balance is not achieved through the number of
metrics, but through their thoughtful selection and
integrated interpretation. In this sense, the Balanced
Agile Metrics Set represents a conceptual framework
that helps organizations build a sustainable, meaningful,
and context-aware measurement system in agile IT
projects.

4.4. Framework for interpreting agile metrics

The application of metrics without a clearly defined
analytical framework may lead to superficial or incorrect
conclusions and reduce the value of decision-making
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[58]. In addition, inadequate validation and the selection
of metrics that do not reflect domain-specific objectives
may result in inaccurate performance assessments and
limit the practical applicability of the results [59].
Therefore, in addition to classifying metrics by
measurement domain and functional purpose, a clear
framework for their interpretation is required. Such a
framework can guide metric selection, application, and
evaluation, helping to identify potential pitfalls and
support deeper and more reliable analysis [59], [60].

Because metrics have no unambiguous meaning
outside their context, apparent improvements may be
misleading. Higher velocity may reflect changed
estimation practices, while a lower defect count may
result from insufficient testing. Distinguishing genuine
improvement from contextual or measurement-related
artifacts therefore requires across three
complementary dimensions:

analysis

o Contextual dimension: interpretation of metrics
in relation to project objectives, product
characteristics, team maturity, and the
organizational environment.

e Relational dimension: analysis of relationships
among metrics, including the combined
interpretation of process, quality, and value
metrics to avoid local optimization.

e Temporal dimension: analysis of trends and
patterns across multiple iterations rather than
reliance on isolated observations.

This approach shifts the focus from control to
learning and systemic improvement. Metrics serve as
signals that help identify systemic guide
experiments, and improve team interactions rather than
evaluate individuals or compare teams. They may be

issues,

used descriptively to characterize the current state,
diagnostically to examine potential causes, and
prescriptively to guide subsequent actions. The
framework thus links measurement with management by
transforming data into actionable knowledge.

To reduce misinterpretation, Table 11 presents an
operational framework linking metric selection, context,
interpretation, and action. It emphasizes relational and
temporal analysis to support systemic learning and
continuous improvement rather than individual control.

Table 11. Operational analytical framework for the selection and interpretation of agile metrics.

Process Purpose

Potential risk Expected outcome

1. Definition of
measurement objective

Identification of the priority
dimension such as time, quality,
value, or cost

Unclear objective leads to
incorrect metric selection

Clearly defined
measurement focus

2. Selection of metric
groups

Combination of complementary
groups such as process and quality

Reliance on a single group leads
to local optimization

Balanced set of metrics

3. Mapping to decision
level

Alignment of metrics with
operational, tactical, or strategic
objectives

Misalignment between metrics
and management levels

Context relevant set of
indicators

4. Contextual
verification

Verification of changes in team,
estimates, scope, and architecture

Misinterpretation due to
contextual artifacts

Contextually informed
interpretation

5. Trend analysis

Observation of metrics across
multiple iterations

Conclusions based on isolated
values

Identification of patterns
and trends

6. Relational assessment

Comparative analysis of different
metric groups

[lusion of progress such as
increased velocity with declining
quality

Identification of systemic
relationships

7. Interpretation Distinction between descriptive, Premature prescriptive Clearly defined type of
classification diagnostic, and prescriptive use conclusions conclusion
. .. Selection of corrective action or Reactive or excessive Controlled experiment or
8. Action definition . . . .
experiment interventions adjustment

9. Feedback loop

Evaluation of effects in subsequent
iterations

Lack of learning and adaptation

Organizational learning
and adaptation
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4.5. Mapping agile metrics to IT project success

One of the key questions is how measurement results
should be interpreted in relation to actual project success.
Measurement gains meaning only when linked to clearly
defined performance dimensions. Therefore, this section
connects agile metrics with the multidimensional
concept of IT project success.

Some authors argue that traditional criteria are
insufficient for evaluating project success and propose
extended frameworks that include benefits for users and
organizations, together with continuous evaluation
throughout the project life cycle [61], [62]. Agile
projects place additional emphasis on frequent
evaluation and user satisfaction as important indicators
of success [9], [38].

Figure 4 presents four complementary dimensions of
IT project success as interrelated components of an
integrated model. No dimension has inherent priority;
their combined consideration supports a comprehensive
and sustainable evaluation of project outcomes.

Project efficiency refers to the ability of a team to
deliver functionality within acceptable time and budget
constraints. This dimension is primarily supported by
process and project metrics such as RLT, RCT, RTP,
RVL, and OBR.

User impact emphasizes satisfaction, usability, and
the perceived value of the delivered solution. Product
and quality metrics, including PLS, NPS, QDQ, and

Business success

The strategic and economic
justification of the project
and its contribution to
organizational strategic
objectives.

QRT, help assess the extent to which the product
addresses user needs. However, their interpretation
requires sufficient context and continuous feedback.

Business success refers to the economic viability of
the project and its contribution to organizational strategic
objectives. Product, project, and resource metrics and
measures, such as ROI, OEC, SAC, and OPA, support
evaluation of the relationship between investment and
achieved benefits. In agile projects, business outcomes
may be evaluated iteratively, although their precise
quantification remains difficult because of evolving
scope and incremental delivery.

Future readiness includes long-term sustainability,
technical stability, learning, and
adaptability to change. It is supported by quality and
resource metrics such as SAA, QTC, QDD, and QTD,

but may be overlooked during the early stages of

organizational

development.

No single metric group captures all success
dimensions. Product and quality metrics drive user value,
process and resource metrics support efficiency and
sustainability, while project metrics link operations with
business goals but require support from other metrics.
Table 12 presents the mapping of agile metric groups to
project This mapping further
justifies the need for a balanced set of agile metrics, as

IT project success is not a single measure but the result

success dimensions.

of the interaction of multiple dimensions.

User impact
The extent to which the

delivered solution meets
user needs and creates

perceived value.

Dimensions of
project outcomes

Project efficiency

The team’s operational
ability to deliver planned
functionalities within
acceptable time and budget
constraints.

Future readiness

Long term technical and
organizational sustainability
of the solution, including
the ability to adapt to
change.

Figure 4. Complementary dimensions of IT project success.

284



Science, Engineering and Technology

Vol. 6, No. 2, pp. 265-296

Table 12. Agile metric groups across IT project success

dimensions.

Metric Project User Business Future
group efficiency  impact success readiness
Product © () () ©
Process () © © ()
Quality © ° © [
Project ) 0 ) (D)
Resource () @) [ ] [ ]

® direct and strong contribution
© indirect or context dependent contribution

O limited or mediated contribution

Each success dimension depends on a combination of
different metric groups, yet no single group can represent
overall project success on its own. For example, when
applying process and project metrics in the context of
project efficiency, high process efficiency, such as low
lead time or stable velocity, may conceal the delivery of
low business value functionalities or a decline in quality.
A strong focus on speed may also lead to the
accumulation of technical debt. In the context of user
impact, user satisfaction may be influenced by subjective
factors or short-term effects, while a low number of
defects does not necessarily imply high usability or
relevance of the solution.

4.6. Metrics across agile approaches

Building on the classification of agile metrics and the
proposed analytical framework, this section examines
how metrics are applied across widely used agile
approaches, including Scrum, Kanban, Lean, SAFe, and
DSDM. It identifies the metrics and metric groups
commonly associated with these approaches and
analyzes their relationships with managerial purposes
and dimensions of IT project success. Although these
approaches share common agile principles, they differ in
development focus and measurement practices, limiting
the universal applicability of the same metrics [6], [63].
In large-scale agile environments, coordination and
monitoring requirements increase, creating a need for
metrics that may not be relevant to smaller teams. Agile
teams therefore combine established metrics with
context-specific measures reflecting their particular
objectives and working practices [2], [3]. Flexibility in
metric selection and application is consequently essential

for effective performance measurement in agile IT
projects [28], [64].

Although the analyzed approaches share common
agile principles, their measurement practices differ in
focus and interpretation of project success. Scrum,
Kanban, Lean, SAFe, and DSDM vary in structure,
scope, and organizational application. Scrum primarily
supports iterative product delivery at the team level,
while Kanban focuses on workflow management and can
be applied at different organizational levels. Lean
emphasizes value optimization and waste reduction,
SAFe explicitly addresses coordination across multiple
teams and portfolios, and DSDM provides a structured
approach to agile project delivery. The adoption or
combination of these approaches depends on project
complexity, organizational scale,
requirements, and specific delivery needs.

governance

Table 13 shows that agile approaches differ not only
in procedures but also in measurement logic and value
priorities across project efficiency, user impact, business
success, and future readiness.

Table 13. Integration of agile frameworks, metric groups, and
success dimensions.

. Dominant Primary Primary
Agile c c
metric functional success
framework . .
groups purposes dimensions
e Project
Process Operational efficiency
Scrum . -
Product Tactical e Business
success
e Project
Kanban Process Operatlopal efficiency
Diagnostic e Future
readiness
e Project
Diagnosti efficienc
Process EhOsHie Aeney
Strategic e Business
Lean Resource :
Learning and success
Product .
adaptation e Future
readiness
e Project
efficienc
Process Strategic e Busin ¢
SAFe Project 8 USINCSS
Tactical success
Resource
e Future
readiness
. o User
Qualit Operational impact
DSDM y Learning and p
Product . e Future
adaptation .
readiness
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Scrum operationalizes agility through iterative
planning, inspection, and adaptation around the Product
Goal and Sprint Goal. The Scrum Guide does not
prescribe a specific metric set, leaving measurement and
forecasting techniques to the context of individual Scrum
implementations [45]. In practice, teams frequently use
indicators such as Velocity and Burndown Charts to
support sprint planning, progress monitoring, and tactical
decision-making [2], [39]. These indicators should
therefore be understood as complementary practices used
within Scrum environments rather than mandatory
elements of the framework. Although they may support
Project Efficiency, excessive focus on stable Velocity or
task completion can conceal declining quality or limited
business relevance. Additional value-oriented indicators
are therefore needed to assess broader business
outcomes.

Kanban conceptualizes agility as the optimization of
workflow systems. Its core flow metrics include Work in
Progress (WIP), Throughput, Work Item Age, and Cycle
Time [44]. These metrics reflect a systemic perspective
on workflow stability, predictability, and flow efficiency.
Unlike Scrum, Kanban places less emphasis on capacity
planning and more on continuous load balancing and
bottleneck elimination. This approach strongly supports
project efficiency and long-term process sustainability,
but introduces the risk of local optimization, where
improvements in workflow do not necessarily translate
into increased business or user value. Kanban thus
illustrates how operational and diagnostic purposes of
measurement may dominate over strategic success
dimensions.

Lean emphasizes value-stream optimization, waste
reduction, and continuous improvement. In Lean
software development, measurement practices primarily
support process monitoring and value delivery [2]. The
use of process and resource metrics, particularly lead
time and throughput, reflects a system-level perspective
focused on the entire delivery chain rather than
individual iterations. These practices primarily support
project efficiency, business success, and future readiness.
However, if measurement focuses too narrowly on
efficiency and waste reduction, innovation and user-
perceived value may be underrepresented, reinforcing
the need for a balanced and context-aware approach.

SAFe extends agile measurement logic to the
organizational and value-stream levels. Current SAFe
guidance identifies six Flow Metrics: Flow Distribution,
Flow Velocity, Flow Time, Flow Load, Flow Efficiency,
and Flow Predictability [13]. These metrics support the
identification of delays, excessive work in progress,
imbalanced capacity allocation, and differences between
planned and delivered business value. The Continuous
Delivery Pipeline is an enabling delivery capability
rather than a metric [46]. Its performance can therefore
be assessed through specific flow, quality, and
deployment indicators. SAFe measurement supports
coordination across multiple teams and strategic
alignment, although its breadth may increase the risk of
overmeasurement and formalization if indicators are
used primarily for control rather than learning.

Within the conceptual mapping proposed in this
study, DSDM is associated primarily with Quality and
Product Metrics and with the User Impact and Future
Readiness dimensions. This association is consistent
with DSDM’s quality and
involvement. specific  indicators
considered in this study should be interpreted as
illustrative metrics selected within the proposed
framework rather than as metrics formally prescribed by
DSDM.

emphasis on
However, the

user

This comparative synthesis suggests that differences

among agile frameworks extend beyond process
structures to the logic of measurement and performance
interpretation. While certain metrics are shared across
approaches, such as lead time and velocity, their
purpose and interpretative
depending on organizational context and strategic
objectives. This further supports the view that effective
measurement in agile IT projects requires a balanced,

contextualized, and integrated measurement system.

functional scope vary

4.7. Context-Purpose-Value matrix

In order to overcome fragmented and intuitive
selection of agile metrics, this study proposes the
Context-Purpose-Value (CPV) matrix as a structured
tool for their systematic and context-grounded
application. The matrix supports the selection of relevant
metrics aligned with agile development objectives, with
a focus on delivering business value and enabling
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continuous process improvement [51]. In agile project
environments, the CPV matrix helps balance quantitative
indicators, such as team velocity or cycle time, with
qualitative aspects that are critical for users and business
objectives [2], [48]. In this way, metrics are not used
solely for tracking progress, but also for motivating
teams and supporting decisions that lead to the delivery
of valuable software.

The
framework by linking project and organizational context,
measurement purpose, and value dimensions. This
structure aligns metric selection with project objectives

CPV  matrix operationalizes the analytical

and decision-making levels while reducing the risk of
misinterpretation and one-sided optimization. Metric
selection cannot be universal or context-independent but
must reflect the intersection of context, measurement
purpose, and the value dimensions to be prioritized.
Context includes the stage of product development,
regulatory requirements, organizational maturity, and
strategic priorities. Because the meaning of a metric may
vary under different conditions, the selection process
must begin with a clear definition of context.

As illustrated in Figure 5, the matrix follows three
steps. First, the project and organizational context is
defined. Second, the measurement purpose is specified,
such as operational monitoring, diagnosis, tactical
planning, strategic alignment, or organizational learning.
Third, the relevant value dimensions are identified,

Specifying the

Defining the context
purpose of measurement

value dimension

including project efficiency, user impact, business
success, and future readiness. These steps guide the
selection of appropriate metric groups and KPIs,
providing a structured and context-aware alternative to
ad hoc metric selection.

Within the operational sequence presented in Table
11, the CPV matrix primarily supports the first three
steps: defining the measurement objective, selecting
complementary metric groups, and aligning them with
the relevant decision level. Once the metric set has been
selected, the remaining steps of the analytical framework
guide its contextual verification, temporal and relational
interpretation, translation into action, and subsequent
reassessment.

The practical value of the CPV matrix lies in
translating broad agile principles into operational criteria
for metric selection. It helps organizations align
practices with project objectives,
organizational maturity, and strategic priorities instead of
uncritically adopting metrics from individual agile
approaches. An additional contribution is the integration
of  three domains,

measurement

perspectives:  measurement

measurement purposes, and project success dimensions.
This unified structure provides a basis for future
empirical validation and quantitative assessment of
metric configurations across different organizational
contexts.

Identifying the

Operational, tactical, or
strategic focus

Organizational and project
decision-making framework

System size, sector, complexity,
and maturity level determine the
interpretative value of metrics.

Metrics are selected based on their
purpose (monitoring, diagnosis,
planning, or alignment)

Measurement
(functional) focus

Project profile
(contextual framework)

Which value is being
optimized?

Structured and
context grounded
selection of agile

metrics

195 |d) paziwndo

Efficiency, user value, business
success, or long-term
sustainability.

Strategic
orientation

Figure 5. Process of contextual selection of agile metrics.
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5. Scenario-based application of the CPV
matrix

This section provides an illustrative, scenario-based
application of the CPV matrix. The findings should not
be interpreted as an empirical case study, a validation
study, or an assessment of the actual development
organization. Its purpose is solely to demonstrate how
the conceptually derived framework can be
operationalized when a project context, measurement
purpose, and dominant value dimensions are specified.
No empirical project-performance data or internal
company data are analyzed, and no conclusions
regarding the effectiveness of the CPV framework are

drawn from this scenario.

The scenario is based on an ongoing project involving
the enhancement of Sympoq’s Artificial Intelligence
(Al) features within an established customer-support
Software-as-a-Service (SaaS) platform. The platform has
been available on the SaaS market for the past eight
years, and the functionalities presented publicly are real;
however, the development context used in this scenario
is illustrative. The CPV matrix is first applied to select
context-specific metrics, after which the operational
framework presented in Table 11 guides their contextual
assessment, trend and relational analysis, interpretation,
and translation into potential improvement actions. The
scenario therefore demonstrates the operationalization of
the framework rather than its empirical validation or an
assessment of the actual Sympoq development team.

5.1. Scenario context and measurement objectives

The scenario focuses on the continued development
and enhancement of Sympoq’s Al features, which
support functions such as automated ticket classification
and routing, response suggestions, and chatbot assistance
[65]. For illustrative purposes, the development setting is
represented by a cross-functional Scrum team of five
members working in two-week sprints. This team
configuration is an analytical assumption introduced to
demonstrate the application of the CPV matrix and does

not describe the actual internal organization of Sympoq’s
development activities.

Because the Al features are integrated into an
operational SaaS platform with an existing user base, the
scenario concerns the enhancement and scaling of
established functionality rather than the initial validation
of a new product. The team must deliver incremental
improvements without disrupting the stability of the live
platform. At the same time, Al-based features introduce
specific measurement challenges, because a technically
successful release may still produce outputs that are
inaccurate, inconsistent, insufficiently useful, or poorly
accepted by users. Delivered performance must therefore
be considered together with technical reliability, output
quality, and user trust.

To identify the applicable CPV context, the scenario
was compared with the five contextual patterns defined
in Table 14. As shown in Table 15, the growth and
scaling phase provides the closest match because the
scenario combines continued product enhancement,
quality stabilization, and increased use of existing Al
functionality. The remaining contexts are less applicable,
because the scenario does not concern early product
validation and provides no evidence of a stable
organizational portfolio, dominant regulatory constraints,
or a multi-team scaled agile structure. The growth and
scaling classification refers specifically to the
development stage of the Al features and should not be
interpreted as evidence of organization-wide maturity or

scaling.

Within this context, the dominant objectives are to
improve the quality and reliability of the Al features,
support continued user adoption, and maintain an
efficient and  predictable  development  flow.
Measurement therefore primarily serves tactical
decision-making and diagnostic analysis. At the tactical
level, it should support backlog prioritization and help
balance delivery pace with software quality, Al output
quality, and user value. At the diagnostic level, it should
help identify workflow bottlenecks, quality degradation,
unreliable Al outputs, inadequate test coverage, and
limited user acceptance.
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Table 14. Integrated CPV matrix for contextual selection of agile metrics.

Context Dominant ::;:gzzmen ¢ Dominant value Recommended Example
objectives TS dimension metric groups KPIs
Early stage of S . . . Process
roduct Idea validation, e Operational Project efficiency Quality RLT, WIP,
P iteration speed e Diagnostic and user impact QDC, PLS
development Product
Growth and scaling  Quality stabilization, e Tactical User impact and Suzhtyt QTC, NPS,
phase user growth ¢ Diagnostic future readiness roduc RCT
Process
Mature organization  Profitability, resource e Strategic fglslgliii:uccess : Eroj ect ROI, OBR,
(stable portfolio) optimization e Tactical . esource SAC
readiness e Product
Regulated or high- Compliance, e Diagnostic zrlll;u];elsrie;edslsness Quality QDD, QSV,
risk environment reliability, security e Strategic SuCCess e Resource SAA
. . . Project efficiency e Process
Scaled agile system  Coordination and e Strategic and business e Proiect RFE, RFT,
multiple teams synchronization e Tactical rojec RFP
p Y
success e Resource

Table 15. Context identification for the Sympoq Al features scenario.

CPYV context Applicability Scenario-based rationale
Early stage of . The Al features are being enhanced within an operational SaaS platform with an
Not primary .. . .
product development existing user base rather than being developed as an unvalidated new product.
Growth and scaling Prima The scenario focuses on improving the quality, reliability, and continued use of
phase Y existing Al functionalities while maintaining stable delivery within a live product.
L The scenario does not provide sufficient information about portfolio stability,
Mature organization . o . . N .
. Not established profitability, or organization-wide resource optimization. An established product
(stable portfolio) . . .. .
cannot, by itself, be treated as evidence of a mature organizational portfolio.
Regulated or high- . No scenario assumption identifies regulatory compliance, safety-critical operation,
. . Not established . . . .
risk environment or elevated project risk as a dominant development constraint.
Scaled agile system . The illustrative setting involves one five-member Scrum team rather than
Not applicable

(multiple teams)

coordination across multiple teams or an organization-wide scaled agile structure.

The overall measurement objective is to determine
whether successive improvements to the Al module are
delivered efficiently while maintaining technical stability
and producing reliable and meaningful user outcomes.
This objective requires a balanced interpretation of
delivery, quality, and user-oriented indicators rather than
optimization of any individual metric. The defined
context, objectives, and measurement purposes provide
the basis for selecting the relevant value dimensions,
metric groups, and KPIs in the following subsection.

5.2. CPV-based metric selection and
interpretation

The metric-selection process begins with the
integrated CPV matrix presented in Table 14. Based on

the scenario defined in Section 5.1, the Sympoq Al
features are positioned within the growth and scaling
phase because it is continuously enhanced as part of an
operational product with an existing user base. The
dominant objectives are therefore quality stabilization
and increased use of the Al features. The primary
measurement purposes are tactical decision support and
while  the
dimensions are User Impact and Future Readiness. Their
intersection indicates that Quality, Product, and Process

diagnostic  analysis, dominant value

Metrics should form the balanced measurement set.

Table 16 presents the scenario-specific application
using the same analytical structure as the integrated CPV
matrix.
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Table 16. Scenario-based application of the integrated CPV matrix to the Sympoq Al features.

Primary
measurement
purpose

Context Dominant objectives

Lo Recommended

value . Selected KPIs
. q metric groups

dimension

Growth and scaling
of the Al module
within an operational
SaaS platform

Quality stabilization
and increased use of
reliable and useful Al
functionalities

Tactical and
diagnostic

Quality: Delivery Quality
(QDQ), Test Coverage

User Impact ualit
p Quality, (QTC); Product: Level of
and Future Product, and . .
. User Satisfaction (PLS), Net
Readiness Process

Promoter Score (NPS);
Process: Cycle Time (RCT)

The selected KPIs represent a focused scenario-
specific subset rather than a universal metric package.
Cycle Time (RCT) indicates whether Al-related backlog
items move efficiently through the development process.

Delivery Quality (QDQ) captures the frequency and
severity of defects in released Al functionalities,
including function-specific outputs that fail predefined
acceptance criteria. Test Coverage (QTC) indicates
whether relevant code, integration paths, and critical Al-
features’ behavior are adequately covered by tests. Level
of User Satisfaction (PLS) reflects users’ perceived
usefulness and quality of the Al functionalities, while
Net Promoter Score (NPS) provides a broader indication
of user perception and loyalty. Together, these metrics
cover delivery flow, technical and Al-related quality, and
perceived user value without introducing indicators that
are unrelated to the defined scenario.

Before their use, the selected metrics should also be
assessed against the criteria presented in Table 7,
relevance to objectives, contextual
suitability, data availability, actionability, resistance to

particularly

manipulation, and balance. For example, QTC should be
retained only if test scope and coverage rules are defined
consistently, while PLS and NPS require a stable
feedback method and a clearly identified target user
group. The final metric set may therefore be adjusted if
reliable data cannot be obtained or if a metric does not
support a concrete team or product decision.

Metric selection alone does not ensure valid
conclusions. The selected KPIs must subsequently be
applied through the operational analytical framework
presented in Table 11. Table 17 preserves its nine-step

structure and demonstrates how the selected metrics can
be validated, interpreted, and translated into action
within the Sympoq Al features scenario. Because no
empirical project data are available, the table defines the
analytical procedure and conditional decision logic
rather than reporting observed results.

The relational interpretation can be illustrated through
a conditional pattern. A reduction in RCT would
represent a positive development signal only if QDQ
remains stable or improves, QTC does not decline, and
PLS and NPS show no deterioration. If RCT decreases
while QDQ worsens, the apparent improvement in
delivery flow would indicate local optimization rather
than overall progress. Conversely, stable technical
quality combined with declining PLS or NPS would
suggest that technically correct improvements are not
producing sufficient user value. In either case, the
conclusion should remain diagnostic until contextual
factors have been examined and the effect of a controlled
intervention has been evaluated through the feedback
loop.

This scenario illustrates the general application logic
of the proposed framework. Although the context,
objectives, value dimensions, metric groups, and KPIs
may differ across projects, the analytical sequence
remains the same. Table 14 supports the selection of a
context-appropriate and balanced metric set, while Table
11 guides its contextual verification, temporal and
relational analysis, interpretation, translation into action,
and subsequent learning. The framework is therefore
intended to support application in other IT project
contexts without treating the metric set selected for the
Sympoq Al features as universally applicable.
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Table 17. Scenario-based application of the operational analytical framework to the Sympoq Al features.

Process Purpose Potential risk Expected outcome
.\ Determine ~ whether Al features” An exclusive focus on delivery A clearly defined
1. Definition of . . . . .
improvements are delivered efficiently speed, technical quality, or user measurement focus  that
measurement . o . - . .
obiective while maintaining technical reliability and perception may produce a one- balances  delivery  flow,
. producing meaningful user outcomes. sided assessment. quality, and user value.
Combine Quality Metrics (QDQ and Reliance on a single metric A balanced set of
2. Selection of  QTC), Product Metrics (PLS and NPS), group may create local complementary metrics
metric and a Process Metric (RCT). optimization, such as faster aligned with the scenario-
groups delivery without corresponding specific CPV determination

quality or user value.

in Table 16.

Use RCT, QDQ, and QTC for tactical
prioritization and use their relationships
with PLS and NPS for diagnostic
assessment of released improvements.

3. Mapping to
decision
level

Metrics may be applied at a
decision level for which they
provide insufficient evidence.

A context-relevant set of
indicators linked to tactical
and diagnostic purposes.

Verify whether changes in backlog

iti k lexi
4. Contextual  Ccomposition, task complexity, acceptance

Changes in metrics may be
incorrectly attributed to team or

An interpretation validated
against relevant changes in

verification criteria, test scope, release frequency, or product performance whs'en they the development and
feedback participation affect the observed result from contextual artifacts. ~ measurement context.
values.
Examine RCT, QDQ, QTC, PLS, and A single unusual sprint or a Identification of persistent
5. Trend NPS across several sprints and releases small feedback sample may lead patterns, deviations, and
analysis rather than using isolated observations. to premature conclusions. directional  changes over
time.
Interpret changes in RCT together with A shorter RCT may create an Identification of trade-offs
6. Relational QDQ and QTC, and relate technical illusion of improvement if and systemic relationships

assessment results to PLS and NPS.

delivery quality, test coverage,
or user perception declines.

among flow, quality, and user
value.

First describe the observed pattern, then

7. Interpretation diagnose plausible causes, and only

Descriptive evidence may be
treated as proof of causality,

A clearly
descriptive,

distinguished
diagnostic, or

classification afterward  determine  whether  an leading to unsupported  prescriptive conclusion.
intervention is justified. prescriptive conclusions.
Select a controlled response, such as Reactive changes may address A defined and proportionate
8 Action reprioritizing the bagklc?g, refining AI- an isolaFed value r‘ather than the adjust'ment or improvement
‘ . output acceptance criteria, strengthening underlying systemic cause. experiment.
definition .
tests, or conducting targeted user-
feedback analysis.
Reassess the same metric relationships in  An action may be implemented Evidence-based adaptation of
9. Feedback subsequent sprints and releases to without evaluating its development practices,
loop determine  whether the intervention consequences or capturing the backlog priorities, or the

produced the intended effect.

resulting learning.

metric set itself.

6. Discussion

The synthesis indicates that agile metrics are most
valuable when used as a balanced set rather than in
isolation. Mapping metrics to the five measurement
domains and to their managerial purposes revealed
complementary roles: Process Metrics diagnose flow and
bottlenecks, Product Metrics connect delivery to user
and business outcomes, Quality Metrics safeguard
technical sustainability, Project Metrics align delivery
with broader project constraints and strategic objectives,
and Resource Metrics inform capacity and long-term

sustainability. The CPV matrix operationalizes these

relationships by linking project context, measurement
purpose, and dominant value dimensions, enabling
practitioners to select metric combinations that reflect
both immediate management needs and longer-term
organizational priorities. The Sympoq Al features
scenario further illustrates how the CPV matrix can be
embedded within the operational analytical framework to
connect metric selection with contextual verification,
relational interpretation, and

subsequent reassessment.

improvement actions,
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The scenario-based application demonstrates the
complementary functions of the two proposed
instruments. The operational analytical framework
defines the overall sequence from the measurement
objective to the feedback loop, while the CPV matrix
supports the initial selection of metric groups and KPIs
by combining Context, Purpose, and Value. In the
illustrative growth and scaling context, this procedure
resulted in a combination of Quality, Product, and
Process Metrics rather than the adoption of a universal
metric package. The example also shows that a favorable
change in an individual indicator, such as shorter Cycle
Time, cannot be interpreted as improvement unless it is
examined together with technical quality and user-
oriented indicators. Although the selected KPIs are
specific to the Sympoq Al-module scenario, the
procedure is transferable because another organization
can retain the same analytical sequence while redefining
the context, objectives, value dimensions, metric groups,
and individual KPIs.

The analysis also provides explicit answers to the
three research questions. Regarding RQ1, agile metrics
can be systematically classified into Product, Process,
Quality, Project, and Resource Metrics, while their
managerial purposes can be distinguished as operational,
diagnostic, tactical, strategic, and learning and
adaptation. Regarding RQ2, the proposed mapping
suggests that these metric groups contribute differently
but complementarily to Project Efficiency, User Impact,
Business Success, and Future Readiness, supporting the
conclusion that no single group can represent overall IT
project success. Regarding RQ3, metric selection and
interpretation vary according to framework logic and
organizational scale: Scrum emphasizes  sprint
predictability and tactical process control, Kanban
prioritizes flow and bottleneck diagnosis, Lean focuses
on value-stream efficiency and waste reduction, SAFe
supports  cross-team  coordination and strategic
alignment, and DSDM gives greater emphasis to quality
and user validation. These mappings provide the
analytical basis for the context-dependent selection logic
formalized through the CPV matrix.

Compared with GQM, Balanced Scorecard-based
approaches, and SAFe measurement practices, the CPV
matrix offers a complementary rather than substitutive
perspective by linking project context, managerial

purpose, and expected value within a single selection
structure. The CPV matrix does not replace the goal-
decomposition logic of GQM, the strategic performance
perspective of the Balanced Scorecard, or the
framework-specific measurement guidance provided by
SAFe; rather, it supports the contextual selection and
combination of metrics derived from such approaches.
The distinctive decision support provided by the CPV
therefore concerns the context-dependent
prioritization and adaptation of metric groups across
managerial purposes and value dimensions, rather than

matrix

goal decomposition, strategic performance structuring, or
framework-specific =~ measurement. However, the
framework may produce ambiguous recommendations
when several metrics appear equally relevant, when
project objectives conflict, or when the organizational
context is insufficiently defined. In such cases, expert-
judgement and stakeholder discussion are required to
prioritize metrics and adapt the proposed combinations

to the specific project environment.

The practical implications for managers and teams
concern contextual adaptation, alignment with decision
levels, and the interpretation  of
complementary metrics. Metric meaning and usefulness

combined

change with team maturity, scale, and organizational
incentives. Managers should avoid transferring metric
sets from other teams or frameworks without adapting
them to the local context. Operational decisions benefit
from flow and cycle metrics, whereas strategic decisions
require product and project KPIs such as ROI and
customer satisfaction. Using both short-term flow
indicators and longer-term value indicators reduces the
risk of optimizing throughput at the expense of impact.
Several metrics, such as RSP and RVL, are sensitive to
local conventions and may be misinterpreted. The
framework therefore recommends interpreting them
together with more objective measures, such as RLT and
QDD, and qualitative reviews to preserve learning and
trust.

Several limitations should be considered when
interpreting the proposed framework. The selection of
literature ~ and  practitioner-oriented  framework
documentation may have introduced source-selection
bias, while the mapping of metrics to measurement
domains, managerial purposes, and value dimensions
involved a degree of conceptual judgement. Although
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ambiguous classifications were re-evaluated using the
predefined mapping rules, no independent inter-rater
assessment or external expert validation was conducted.
It therefore demonstrates the operational feasibility and
internal logic of the proposed approach, but does not
provide empirical evidence of its effectiveness.
Consequently, the CPV matrix and the operational
analytical framework should be regarded as conceptually
grounded, practically illustrated instruments that require
empirical evaluation across diverse IT project contexts.

7. Conclusion

This study examined the role of agile metrics in
monitoring the progress, efficiency, and quality of IT
projects through their classification, functional analysis,
and comparison across major agile frameworks. The
synthesis indicates that agile metrics are not universal
indicators but context-dependent management tools
whose value depends on how they are interpreted and
applied. Process and quality metrics form the operational
core, while product, project, and resource metrics
connect delivery performance with broader business
outcomes and sustainability.

In direct response to the research questions, the study
proposes a dual classification of agile metrics by
measurement domain and managerial purpose, maps
their complementary contributions to four dimensions of
IT project success, and identifies framework-specific
differences in their selection and interpretation across
Scrum, Kanban, Lean, SAFe, and DSDM. The findings
suggest that effective agile measurement requires a
balanced combination of metrics adapted to the project
context rather than a universal metric set.

A key contribution is the integration of metric
classification, managerial purposes, and value
dimensions into a unified analytical framework. The
CPV matrix operationalizes this structure by supporting
systematic, context-aware selection of metrics and KPIs
aligned with project objectives. It is intended to reduce
risks such as metric fixation, local optimization, and
misinterpretation, while promoting the use of metrics as
instruments for learning and informed decision-making
rather than control.

The research method is interpretive and depends on
the scope and quality of the available literature and
practitioner documentation. Because metric definitions
and measurement practices vary across organizations and
tools, the framework should be regarded as a structured,
context-sensitive guide rather than a prescriptive
checklist. Empirical evaluation of the CPV matrix and
recommended metric  bundles across  diverse
organizational contexts therefore remains an important
direction for future research.

The comparative analysis indicates that the relevance
of agile metrics depends on framework logic, project
context, and organizational Effective
application therefore balanced and
strategically aligned measurement approach integrating
operational, tactical, and strategic perspectives.
Theoretically, this study synthesizes and extends prior
classifications by explicitly linking metric domains with

maturity.
requires a

managerial purposes and value dimensions. In contrast to
measurement approaches that emphasize a limited metric
family, such as velocity in some Scrum implementations
or flow-oriented indicators in Kanban and scaled agile
environments, the CPV supports
multidimensional evaluation and provides a structured

framework

rationale for context-sensitive metric selection. This
synthesis is consistent with literature cautioning against
one-dimensional measurement and advocating context-
aware measurement systems.

Future research should focus on empirical evaluation
of the proposed model across diverse IT project contexts,
particularly in complex and scaled organizational
environments. This should include independent expert
assessment and inter-rater agreement analysis of the
proposed mappings and four-level maturity hierarchy,
followed by application of the CPV matrix to projects
differing in development stage, organizational maturity,
risk exposure, and scale. Further research should also
examine the balance between metric groups and its effect
on long-term project value, refine instruments for
measuring success dimensions, and investigate the
relationship between metric configurations and
organizational learning. Such studies would strengthen
the empirical robustness and practical applicability of the
framework and provide deeper insights into how agile
metrics contribute to sustainable performance and value
creation.
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