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APPROACH TO
MEASURING
AND IMPROVING
PRODUCTIVITY

§ ngineering leaders have long sought to

improve the productivity of their developers,
but knowing how to measure or even define
developer productivity has remained elusive.®

¥ Past approaches, such as measuring the output
of developers or the time it takes them to complete
tasks, have failed to account for the complex and diverse
activities that developers perform. Thus, the question
remains: What should leaders measure and focus on to
improve developer productivity?

Today, many organizations aiming to improve developer
productivity are finding that a new developer-centric
approach focused on developer experience (also known
as DevEx] unlocks valuable insights and opportunities.
Gartner Inc. reports that 78 percent of surveyed
organizations have a formal DevEXx initiative either
established or planned.” Accordingly, there has been a
continued rise in dedicated DevEx and platform teams
being formed to help improve developer experience within
their organizations.
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Developer experience focuses on the lived experience
of developers and the points of friction they encounter in
their everyday work. In addition to improving productivity,
DevEx drives business performance through increased
efficiency, product quality, and employee retention. A
2020 McKinsey study found that companies with better
work environments for their developers achieved revenue
growth four to five times greater than that of their
competitors.®

This paper provides a practical framework for
understanding DevEx, and presents a measurement
framework that combines feedback from developers
with data about the engineering systems they interact
with. These two frameworks provide leaders with clear,
actionable insights into what to measure and where to
focus in order to improve developer productivity.

WHAT IS DEVEX?

Developer experience encompasses how developers feel
about, think about, and value their work.? In prior research,
we identified more than 25 sociotechnical factors that
affect DevEx. For example, interruptions, unrealistic
deadlines, and friction in development tools negatively
affect DevEx, while having clear tasks, well-organized
code, and pain-free releases improve it.

A common misconception is that DevEx is primarily
affected by tools. Our research, however, shows that
human factors such as having clear goals for projects and
feeling psychologically safe on a team have a substantial
impact on developers’ performance.’ Improving DevEx
increases not only productivity, but also satisfaction,
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engagement, and employee retention.’

Points of friction can adversely affect the developer
experience at all organizational levels. Foundational issues
such as excessive build times and difficult infrastructure
often crosscut an organization, requiring attention from
leaders or dedicated teams. More local concerns, by
contrast, such as minimizing interruptions or clearly
defining work, may require specific improvement efforts
tailored to the needs of teams or individuals.

Anindividual developer’s experience is highly personal
and contextually dependent. The developer’s team,
role and responsibilities, and seniority all impact their
lived experience. DevEx is best understood through
careful attention to specific personas, as well as general
organizational patterns. Specific approaches are
recommended later in this article.

THE THREE DIMENSIONS OF DEVEX
Our framework distills developer experience to its three
core dimensions: feedback loops, cognitive load, and flow
state (illustrated in figure 1). These dimensions emerged
from real-world application of our prior research, which
identified 25 sociotechnical factors affecting DevEx.?
These three key dimensions crosscut those 25 factors,
providing a practical model for understanding DevEx.
Taken together, feedback loops, cognitive load, and
flow state encapsulate the full range of friction types
encountered by developers. Although DevEx is complex
and nuanced, teams and organizations can take steps
toward improvement by focusing on these three key areas.
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FIGURE 1: THREE CORE DIMENSIONS OF DEVELOPER EXPERIENCE

Flow State

Feedback Cognitive
Loops Load

Feedback loops

Software organizations commonly look for ways to
optimize their value stream by reducing or eliminating
delays in software delivery. This allows faster feedback
and learning about what is being built, which in turn allows
for more rapid course correction. Studies have consistently
shown that organizations deploying more frequently and
maintaining shorter lead times are twice as likely to exceed
performance goals as their competitors.?

Shortening feedback loops—the speed and quality of
responses to actions performed—is equally important to
improving DevEXx. A typical developer’s day consists of
numerous tasks relying on feedback from both tools and
people. For example, developers may spend significant
time waiting for code to recompile or tests to run. Later,
they may wait for approval from code reviewers, which
blocks their ability to make progress.
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Fast feedback loops allow developers to complete their
work quickly with minimal friction. Slow feedback loops,
by contrast, interrupt the development process, leading
to frustration and delays as developers wait or decide
to switch tasks. Slow feedback loops cause additional
interruptions when feedback from systems (such as an
integrated test run) or people (such as review notes] is
returned and requires immediate attention. To improve
DevEXx, organizations should shorten feedback loops
by identifying areas where development tools can be
accelerated (e.g., build and test processes, development
environment setup) or human hand-off processes
improved. Organizational structures should also be
optimized to promote streamlined team interactions that
minimize delay.

Cognitive load
Software development is inherently complex, and the
ever-growing number of tools and technologies is further
adding to the cognitive load faced by developers. Cognitive
load encompasses the amount of mental processing
required for a developer to perform a task. For example,
cognitive load typically increases for a developer working
on an inherently difficult or complex task, or learning
to understand an unfamiliar development framework.
Cognitive load also varies according to how external
information is presented and increases when mental
processing is required for translating information into
longer-term domain knowledge and models.

Cognitive load impedes developers’ most important
responsibility: delivering value to customers. When
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cognitive load remains high as a result of problems such as
poorly documented code or systems, developers need to
devote extra time and effort to complete tasks and avoid
mistakes.

To improve developer experience, teams and
organizations should aim to reduce cognitive load by
finding ways to eliminate unnecessary hurdles in the
development process. Emphasis should be placed on
creating well-organized code and documentation both to
facilitate developers’ understanding of the systems they
work with and to reduce the amount of context or task
switching required to complete their projects. Dedicated
DevEx and platform teams should provide easy-to-use,
self-service tools to help developers streamline the steps
for development and release.

Flow state
Developers often speak of “getting into the flow” or “being
in the zone.” Such statements colloquially describe the
concept of flow state, a mental state in which a person
performing an activity is fully immersed in a feeling of
energized focus, full involvement, and enjoyment
Frequent experiences of flow state at work lead to
higher productivity, innovation, and employee development.?
Similarly, studies have shown that developers who enjoy
their work perform better and produce higher-quality
products.® Interruptions and delays—which relate to the
feedback loops dimension—are important factors that
hinder a developer’s ability to experience flow state.® Other
factors include maintaining autonomy over work structure,
having clear team and project goals, and engaging in
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stimulating and challenging tasks.”

To improve DevEx, teams and organizations should
focus on creating the optimal conditions for flow state.
Disruptions should be minimized by clustering meetings,
avoiding unplanned work, and batching help requests.
Leaders should also recognize that flow state depends
on creating positive team cultures that give developers
autonomy and opportunities to work on fulfilling
challenges.

MEASURING DEVEX

Organizations wanting to improve DevEx inevitably face
the challenge of determining what and how to measure.
Measuring DevEx s critical for identifying opportunities
for improvement, detecting trends, and understanding the
impact of investments.

The key to measuring DevEx s to focus on developers
and their lived experiences in delivering software. This
includes the performance of engineering systems, as well
as the perceptions of developers who use and interact with
those systems. Social factors such as collaboration and
culture are important to capture as well.

Like developer productivity, developer experience
cannot be boiled down to a single metric or dimension.®
By recognizing and measuring DevEx with more than
just a single dimension, teams and organizations can
better understand how people and teams work, and
can then make better decisions. This section presents a
framework for determining what to measure, followed by
recommendations for how to capture DevEx metricsin
your organization.
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What to measure
These three dimensions of DevEx provide a framework for
identifying potential areas of measurement. Accurately
measuring the full range of developer experience
requires not only capturing developers’ perceptions and
workflows across these dimensions, but also overall KPIs
(key performance indicators) or “North Star metrics”

that capture the bigger picture. Table 1IUustrates this
approach, by pairing comprehensive KPI metrics with
specific examples of perceptual and workflow measures

TABLE 1: EXAMPLE DEVEX METRICS
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FEEDBACK LOOPS COGNITIVE LOAD FLOW STATE

* Satisfaction with * Perceived complexity -« Perceived ability
automated test speed  of codebase to focus and avoid
and output - Ease of debugging interruptions

* Satisfaction with time
it takes to validate a
local change

+ Satisfaction with time
it takes to deploy a
change to production

- Time it takes to
generate Cl results

- Code review
turnaround time

* Deployment lead time
(time it takes to get
achangereleased to
production)

production systems
* Ease of

understanding

documentation

*Time it takes to get
answers to technical
questions

* Manual steps
required to deploy a
change

* Frequency of
documentation
improvements

* Overall perceived ease of delivering software
* Employee engagement or satisfaction

* Perceived productivity

+ Satisfaction with
clarity of task or
project goals

* Perceived disruptive-
ness of being on-call

* Number of blocks of
time without meet-
ings or interruptions

* Frequency of
unplanned tasks or
requests

* Frequency of
incidents requiring
team attention

acmqueue | march-april 2023 8



developer productivity

90r19

along the three dimensions. The next two sections
elaborate on the differences between perceptual and
workflow measures, and the importance of tracking
overall KPls.

PERCEPTUAL MEASURES VERSUS WORKFLOWS
Measuring DevEx requires capturing developers’
perceptions—their attitudes, feelings, and opinions—in
addition to objective data about engineering systems and
processes. The “voice of the developer” provides direct
signals across the three dimensions of DevEx through
developers’ self-reported perceptions and experiences.
Objective data about systems and processes also provide
insights into areas of friction, as well as recommendations
for how to improve.

A comparative analysis of perceptual measures and
workflows is necessary because neither alone can tell
the full picture. For example, seemingly fast code review
turnaround times may still feel disruptive to developers if
code reviews regularly interrupt their work progress. As a
counterexample, even if developers feel content with their
build processes, using objective measures such as build time
may reveal that feedback loops are slower and development
workflows less streamlined than they could be.

Developers often have concerns about the misuse
or misinterpretation of metrics by leaders. Measuring
developers' perceptions can help leaders counterbalance
metrics that are designed around a top-down view of
developers’ work. Staying focused on the lived experiences
of developers ensures that leaders remain well-attuned to
the true challenges faced by their developers.
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THE IMPORTANCE OF KPIS

As previously mentioned, the three dimensions of
developer experience are informed by 25 sociotechnical
factors identified in our prior research. When capturing
these dimensions, individual aspects should be measured
to identify specific areas of the developer experience that
can be acted upon and improved (see table 1for examples).

By focusing onindividual factors alone, however,
organizations risk losing track of the bigger picture and
investing in the wrong areas. It is important, therefore,
that organizations also measure the higher-level KPIs for
developer experience that serve as North Star metrics
for DevEx initiatives. Well-designed KPIs should measure
the outcomes that improvements to DevEx correlate
with and seek to drive, including productivity, satisfaction,
engagement, and retention.’

KPIs help organizations set strategic priorities and
understand the full impact of their efforts. Reducing team
meetings, for example, can improve the individual factors
of developer experience relating to deep work. Reducing
meetings can also make collaboration among coworkers
more difficult, however, thereby hurting the KPI of overall
satisfaction. In this example, attending to KPls might steer
teams toward strategies for improving time for deep work
that do not simultaneously decrease satisfaction.

How to measure

DevEx should be measured by capturing developers’
perceptions as well as their workflows in the various
systems and processes that their work involves. Toward
this end, organizations should collect data from both
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people and systems in order to gain full visibility into their
software delivery processes.*

Surveys in particular are a crucial tool for measuring
DevEx and capturing feedback from developers about
points of friction in the software-delivery process.

Survey data can be collected quickly (often within several
weeks) and, when designed correctly, provide fast and
accurate measurements to establish baselines and guide
improvement efforts.

To augment surveys, organizations should also collect
data from systems. Getting end-to-end system data
can be difficult, however, requiring instrumentation and
normalization of data across disparate tools and teams."
Organizations can use surveys to capture self-reported
information about systems (albeit with lower precision
and frequency] in the absence of having fully instrumented
systems.

Given the importance of surveys to the measurement
process, the rest of this section outlines recommendations
for organizations conducting surveys. These
recommendations derive from our collective experience
in partnering with hundreds of organizations to design and
implement DevEx surveys.

DESIGN SURVEYS CAREFULLY

Poorly designed survey questions lead to inaccurate and
unreliable results. At a minimum, survey questions should
be based on well-defined constructs and be rigorously
tested ininterviews for consistent interpretation.® When
possible, consult experts with significant experience in
survey development.
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BREAK DOWN RESULTS BY TEAM AND PERSONA

A common mistake made by organizational leaders is to
focus on companywide results instead of data broken
down by team and persona (e.g., role, tenure, seniority).

As previously described, developer experience is highly
contextual and can differ radically across teams or roles.
Focusing only on aggregate results can lead to overlooking
problems that affect small but important populations
within the company, such as mobile developers.

COMPARE RESULTS AGAINST BENCHMARKS

Comparative analysis can help contextualize data and help
drive action. For example, developer sentiment toward
tech debt is commonly negative, making it difficult to
identify problems or gauge their scale. Teams with lower
sentiment scores than their peers and organizations with
lower scores than their industry competitors, however,
flag notable opportunities for improvement.

MIXIN TRANSACTIONAL SURVEYS

Transactional surveys capture feedback during specific
touchpoints or interactions in the developer workflow. For
example, platform teams can use transactional surveys

to prompt developers for feedback when a specific error
occurs during the installation of a CLI (command-line
interface] tool. Transactional surveys can also augment
data from periodic surveys by producing higher-frequency
feedback and more granular insights.

AVOID SURVEY FATIGUE
Many organizations struggle to sustain high participation
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rates in surveys over time. A lack of follow-up action
commonly causes developers to feel that repeatedly
responding to surveys is not a worthwhile exercise. It is
therefore critical that leaders and teams follow up on
surveys. While a quarterly or semi-annual survey cadence
is optimal for most organizations, for some, benefits may
accrue from administering surveys more frequently.

REAL-WORLD EXAMPLES

Two companies, eBay and Pfizer, illustrate how attention
to DevEx in their organizations is making a difference in
productivity.

eBay: Accelerating developer velocity

As a global ecommerce leader, eBay is continually seeking
new ways to make software delivery a competitive
advantage for its business.

The company is undertaking a multiyear “Velocity
Initiative” focused on improving developer productivity and
experience. Improving feedback loops and cognitive load
are key focus areas for eBay, and its internal platform and
DevEx organization is responsible for gathering insights
into problem areas in order to drive improvements.

The DevEx team measures developer experience
through quarterly surveys that capture KPIs such as
overall developer satisfaction and ease of development.
Their surveys also capture developers’ perceptions and
workflows across different areas of their daily work. This
datais augmented by realtime insights from engineering
systems and focus group discussions to determine and
implement specific improvements.
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With these insights in hand, the DevEx team has led
initiatives such as fixing tooling and documentation gaps
across the organization, removing manual steps and
processes for development and release, and streamlining
cross-domain team interactions. To assist with rollout,
the DevEx team closely partners with feature teams and
conducts regular retrospectives, demos, and training
sessions.

eBay’s investments in DevEx continue to drive
developer velocity and further accelerate progress toward
establishing software delivery as a competitive advantage.
In the past year, improvements enabled developers
torelease twice as frequently, and have resulted in a
reduction of six times in deployment lead times.

Above all, eBay aims to ensure that developers are both
excited to show up to work each day and have the tools
they need to produce great customer outcomes.

Pfizer: Enabling breakthroughs at lightspeed

Since its breakthrough in developing a Covid-19 vaccine
in nine months, Pfizer has embarked on a path toward
improving DevEx in order to empower developers to
deliver “breakthroughs at lightspeed.”

Pfizer's engineering organization has grown nearly
tenfold from 2018 to 2022 while simultaneously
modernizing its software-delivery capabilities through
open-source and cloud-native technologies. Today, Pfizer’s
DevEx teamis focused on finding additional ways to
help teams deliver faster through developer experience
improvements.

Although operating in a highly regulated environment,
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Pfizer's leaders believe in the benefits of small teams and
empowering developers to be a creative organizational
force. To support this goal, the DevEx team focuses
primarily on two dimensions of developer experience:
feedback loops and flow state. Quarterly surveys capture
KPIs such as overall satisfaction and engagement, as well
as more specific factors such as codebase quality and team
autonomy. The DevEx team not only analyzes aggregated
results to planits own initiatives, but also provides
customized insights to individual teams.

Pfizer empowers individual teams to make their own
localimprovements by providing dedicated time and
resources. Offering teams the opportunity to tackle
improvements within their own spheres of influence allows
Pfizer to transform at a much faster rate than top-down
efforts alone would achieve. This innovative approach
frees up the DevEx team to manage enterprisewide
initiatives such as creating a unified developer portal,
reducing cross-team code duplication, and improving tools
for source control management.

GETTING STARTED
These frameworks provide leaders with a clear view
of what to measure and focus on to improve developer
productivity. Taken together, the three dimensions
of DevEx—feedback loops, cognitive load, and flow
state—provide a practical framework for understanding
developer experience, while the accompanying
measurement approaches systematically guide
improvement.

Organizations should begin measuring developer
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experience now, even if they have not yet established

or planned a formal DevEx investment. Measurement

can help growing organizations spot and understand
trends, decide the right time to begin making investments,
and navigate macro shifts such as remote work and Al-
powered programming.

For smaller organizations and startups, DevEx s
critical to innovating quickly and finding market fit. As
organizations evolve, DevEx fuels business performance
through improvements in engineering efficiency, product
quality, and employee retention. While a comprehensive
view of developer productivity remains difficult to
capture, measuring and focusing on developer experience
provides a proven path toward building high-performing
organizations.
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