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Understand developers.
Inspire the future of
technology.

WHO DEVELOPERS ARE

Developer population sizing
Developer segmentation
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WHAT THEY BUY

Why developers are adopting
competitor products - and how
you can fix that

We survey 30,000+ developers annually - across Web,
Desktop, Cloud, Mobile, Industrial 1oT, AR/VR, Machine
Learning and Data Science, Games, Consumer Electronics
and Apps/Extensions for 3rd party ecosystems - to help
companies understand who developers are, what they buy

and where they are going next.

WHERE THEY ARE GOING

Emerging platforms - augmented
& virtual reality, machine learning
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contents. SlashData™ disclaims all implied warranties, including, without limitation,
warranties of merchantability or fitness for a particular purpose.

SlashData™, its affiliates, and representatives shall have no liability for any direct,
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@ INTRODUCTION

In Q1 2023, SlashData designed and hosted an
online survey on behalf of Sentry, with the
principle aim of better understanding
developers and their workflows. The survey
outreach targeted professional developers
who spend at least 20% of their working time
writing software and work for a company that
has at least one live application. The survey
was fielded by SlashData in conjunction with
Sentry, and reached more than 1,100
developers across the globe, working for a
variety of companies and holding a number of
different roles.

The majority of respondents analysed in this
report are based in North America and
Western Europe, with 30% of the respondents

coming from each of the respective regions.
The remaining 40% of the developers
surveyed come from various countries around
the world and collectively provide rich and
diverse insight into the minds, motivations,
and workflow of the modern developer.

In this report, we offer insights into what
makes developers happy, what frustrations
and challenges they face, and how these
factors contribute to productivity. In Chapter 1,
we present the background of the sampled
developers to better contextualise the
remaining analysis. In Chapter 2, we focus on
developer productivity and happiness. We use
questions derived from the Oxford Happiness

Questionnaire to measure developer happiness

in their current role and measure developer
productivity using three of the DORA metrics.
We examine the relationship between
happiness and productivity and conclude that
happiness in a developer role is associated
with greater productivity.

Chapter 3 delves into developers’ workflows
and examines which aspects they enjoy and
dislike. As expected, developers enjoy the
development process and we break down the
highlights and pain points of this activity.
Finally, in Chapter 4, we dive into some of the
challenges that developers face and offer
insights into the root causes of common
frustrations.
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http://www.meaningandhappiness.com/oxford-happiness-questionnaire/214/
http://www.meaningandhappiness.com/oxford-happiness-questionnaire/214/
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%> KEY INSIGHTS

A developer that is 10% happier than another will need
10% less time to accomplish common programming
tasks. =

For each additional 500 employees a company has,
developers working there are 1% less productive, on
average. =

Not being able to identify the root cause of an issue is
most frequently identified as having the worst impact
on developers’ workflow; followed by not having a clear
list of issues to prioritise and being unable to identify
the impact of issues on end users. =

When debugging, identifying the owner of a section of
code is a hindrance to workflow, particularly in large
enterprises. =

10% of developers identify communication as the
primary obstacle in shipping code to production. =

69% of developers overall take pride in writing good
code; followed by 65% of developers who feel pride in
debugging code and/or improving software
performance. =

Two-thirds of all developers do at least some testing in
the building phase, with more than one-third, 35%,
primarily testing in this phase. =2

Surprisingly, developers are equally likely to report
feeling pride in fixing bugs as they are when they
improve an app’s performance. =

Developers who report that meetings have a
detrimental effect on their productivity are more likely
to work in teams that are 18% larger than those who do
not identify meetings as obstacles. =

When asked about their ideal schedule, developers wish
that they could spend 19% less of their time being held
up by internal messaging and processes. =

26% of developers identified internal processes or
bureaucracy as an obstacle to their workflow. These
developers work for companies that were 24% larger
compared to developers who didn’t identify internal
processes as a major hindrance. =
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1. Profile of survey respondents

The survey respondents analysed in this report are professional
developers who write software on a regular basis. All these
developers have a live application or work for a company that
has at least one. These stringent criteria were selected to ensure
that those responding to the survey questions were properly
equipped to offer meaningful responses to the posed questions.

As previously noted in the introduction, only developers that
reported they spent at least 20% of their professional time
writing software were allowed to participate in this survey. Of
these developers, we see that almost half (47%) spend between
50-79% of their professional time developing software.
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1. Profile of survey respondents

Almost half of the survey respondents spend between 50-79% of their
time writing software

% of survey respondents (n=1,129)

Time spent programming/coding/developing software
18%

16%

14%
14%
12% 13%
10%
10%

8%

6%

4%

2%

0%

0-9% 10-19% 20-29% 30-39% 40-49% 50-59% 60-69% 70-7 9% 80-89% 90-100%

Percentage of survey sample

Percentage of time spent writing code
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1. Profile of survey respondents

Another key metric that contextualises the survey respondents is
their experience in software development. Likely due in part to
the screening criteria of requiring them to have a live application,
very few novice developers (2%) - those with less than one year
of experience - participated in this survey. This intentional
filtering for developers with more limited experience engenders
that the average developer has developed software for 10 years
and is well-equipped to offer robust insight into the software
development process.
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1. Profile of survey respondents

The majority of survey respondents (62%) have six or more years of
experience developing software
% of developers (n=1,129)

Experience developing software

25%
23% 23%
14%
13%

<1year 1-3 years 3-6 years 6-11 years 11-15 years 15+ years
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1. Profile of survey respondents

A final key metric that we will examine throughout this report is
the size of the company that developers work at. Very few (2%)
of developers who work as freelancers participated in this
survey. An approximately even mix of developers working in
small (32%), medium (35%), and large (32%) size businesses are
represented in the analysis here. Throughout this report, when
we segment by company size, freelancers will be excluded since
there is an insufficient sample to reliably report results here.
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1. Profile of survey respondents

There is an even mix of developers working in small, medium-sized,
and large companies

% of survey respondents (n=1,129)

Size of the firm where developers are working
2%

35%
32%

Freelancer Small business Mid-market business Enterprise
(2 - 100 employees) (101 - 1000 employees) (1,001+ employees)
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2. Developer happiness and productivity

Happiness in developers’
current role

Two crucial factors for any software company to consider when We asked four questions that capture various aspects of
making decisions that will affect their employees are developer developers' satisfaction in their current roles. To measure
happiness and productivity. A nuanced understanding of what happiness, we asked respondents; on a scale of 1-5, to what
drives happiness and productivity is key for companies when extent they agreed or disagreed with the following statements.
selecting tools, designing working environments, and Their responses were then combined to get a measure of a
implementing policies and procedures. In this survey, we developer’s overall occupational happiness.

measured both happiness and experience and explored the
factors associated with each construct in this section.

I am fulfilled in my current occupational role.

* | am happy with my current role.

* | am satisfied with the impact | have on my company.

| look forward to going to work each morning.

17



2. Developer happiness and productivity

What makes developers happy?

Neither company size nor the number of software development
colleagues a developer works with has a significant impact on a
developer's happiness. Furthermore, developers across all
experience levels are equally likely to be happy. Interestingly,
developers who spend more time dealing with infrastructure
issues report being happier. For every 10 additional hours a
developer spends on resolving infrastructure issues a week, they
report being, on average, 3% happier.

/IOATA

The increased happiness due to working on infrastructure issues
is likely related to the developer's role in the company. If a
developer reports being a manager or having ‘chief’ in their title,
they are more likely to work on infrastructure issues. Managers
and chiefs are also, on average, 6% happier than non-managers.
The inflated happiness that managers report is likely associated
with a number of different factors; including both workflow
(responsibilities, tasks, etc.) and non-workflow-related (pay,
benefits, etc.) issues. In Chapters 3 and 4, we examine developer
perceptions relating to their workflow; both in terms of their
expectations and how they perceive their current working
environment.
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2. Developer happiness and productivity

Productivity

In this report, we combine three metrics that measure developer
efficiency in terms of time needed to accomplish programming
tasks and the frequency of shipping code to production to create
an overall metric: productivity. The productivity metric is a
combination of the three measurements listed below:

The time it takes developers to go from the code being
committed to in-production.

The time it takes to restore service from an unplanned outage.

The frequency at which developers deployed code to
production.

In the graphs below, we report, segmented by company size,
how long it takes developers to accomplish the three
productivity metrics. We note that developers working at larger
organisations report needing slightly more time to accomplish
tasks compared to their colleagues working at smaller
organisations. This is further supported by our regression model
findings, reported in the subsequent section. Later in this report,
we delve into possible explanations for why developers working
at larger firms are less likely to be as productive.

/IOATA
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2. Developer happiness and productivity

Restoring outages is a clear priority, with 49% of developers reporting
that they and their team do so in a day or less

% of developers (n=1,107)

22%
19% 19% 19% 19% 9% 18%

16% 40 14% 18% =% 159, o 13%
8% 10% 1% 9% g% s,
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Less than 3 hours 3 hours-1day 1day - 3 days 3 days -1 week 1week-2weeks 2weeks -1 T1month-3 3 months -6 More than 6 Notsure /Il don't
month months months months know
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35 " 13% 14% ooy 0P 16% 15% 13% 14% 13%
0 7% 59 7% 7% 5% .
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X - < DT
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% - deploy code to month months months months know
production
32%
] 25%
o 21% 25%
£ 17% 16%
= 12% 9
2 % 9% goy 10% 6 0% 2% . o % o,
o 5%
2 alllI ¢ w o wmow owmow oo
© _ I S e——
S Notinvolved in Lessthan 3 hours 3 hours-1day 1day - 3 days 3days -1 week 1week-2weeks 2weeks-1 Tmonth-3 3 months -6 More than 6 Notsure/ | don't
= restoring services month months months months know
following
outages
mSmall business (2 - 100 employees) m Mid-market business (101 - 1000 employees) mEnterprise (1,001+ employees)
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2. Developer happiness and productivity

The drivers and barriers of
developer productivity

Above, we presented three productivity metrics separately. To
gain insight into overall productivity, we combined the frequency
and time metrics into a single variable that measures
productivity in terms of hours. We then ran a regression model
using the joint developer productivity metric described above,
and examined the relationship between developer happiness and
productivity as well as other drivers and barriers. The findings in
this section take into account the differences across
geographical regions.

Happy developers are productive developers. A developer that is
10% happier in their role will require 10% fewer hours to
accomplish the three productivity tasks mentioned above. We
also find that experience plays a crucial role. Each year of
experience a developer gains in software development results in
a 6% increase in productivity. These two factors both play
significant roles in driving developer productivity.

When considering barriers to productivity, we note two key
factors that stunt a developer’s efficiency. The larger the
company developers work for, the more likely they are to report
lower productivity. Specifically, for every 500 additional
employees a company has, developers working there are likely
to be 1% less productive. As we will see in Chapter 4, two of the
largest obstacles that prevent developers from effectively doing
their jobs are internal processes and bureaucracy, features
typically associated with larger organisations. Hence, it is
especially critical for larger organisations to optimise workflow
wherever possible.

A final key factor that significantly affects developers and their
teams’ productivity is communication. If developers identify
team communication as the primary obstacle in getting from the
committed code stage to the code in the production stage, they
are likely to be 48% less productive than developers who do not
identify this as the primary obstacle. Only 10% of developers in
this survey identify communication as the primary obstacle;
those who did, however, need significantly more time to
accomplish tasks in their workflow compared to developers who
did not.

/IATA
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2. Developer happiness and productivity

Happier developers are generally more productive

% of change in developer productivity (n=949)

Drivers and barriers of developer productivity

+10% happiness 10%

+ 1 year of software experience 6%

+ 500 employees at the company where the developer works =-1%

Identified communication as the primary obstacle in getting code to production -48%

Change in productivity

22



/IATA

INSIGHTS INTO DEVELOPERS'
WORKFLOW



3. Insights into developers’ workflow

Developers’ workload -
preferred vs reality

Following the analysis of productivity, in this chapter, we
examine how developers spend their time to better understand
what their working life consists of and how they wish it looked.
We asked developers to first report how their week looked and
then how they wished it looked.

We find that developers, on average, spend the largest
proportion of their time on software development, followed by
project management. They report spending on average 19 and 10
hours, respectively, on these tasks per week (31% and 16% of
their total reported weekly time, respectively). We see that, in
general, developers want to keep doing these two tasks as they
are the two leading components of what developers wished their
week consisted of as well. Additionally, the more time
developers spend developing software, the happier they are;
emphasising a crucial, but occasionally-overlooked principle -
developers want to develop software.

The largest difference we see between what developers wished
their week looked like vs their actual week is in dealing with
internal messaging and processes and infrastructure issues.
Developers wish that they could spend 19% and 17%,
respectively, less of their time being held up by these time-sucks;
highlighting the need for efficient and effective tools for
communications and workflow across all aspects of business.

/IOATA
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3. Insights into developers’ workflow

Developers want to spend the greatest proportion of their time
developing software and managing projects

Number of hours per week (n=1,123)

Average time spent per week on each activity

Software development

10.0

Project management

Internal messaging/processes
Personnel management
Infrastructure issues

m Actual time
Other m Desired time
Hours
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3. Insights into developers’ workflow

Software development

Next, we break down the activity where developers spend most
of their time: software development. We asked developers about
the software development stages they spend the majority of
their time on, as well as about the stages they enjoy the most.

Writing code naturally takes up the greatest percentage of
developers' software development time. 29% of developers
report spending the greatest amount of time on this activity and
69% report that they spend a lot of their overall time doing so.
The conceptual design phase is also a time-consuming activity
that developers typically enjoy. 60% of developers report
spending the majority of their time or a lot of their time on this
phase, with an equal percentage reporting that they enjoy it as
well.

The second most frequently reported activity to be consuming a
lot of time is debugging or fixing code. Two-thirds (67%) of
developers report spending the majority or a lot of time on this
task. Developers are less likely to report enjoying this phase,
however (51%). Debugging in particular can create major
challenges in a developer's workflow and has a detrimental
impact on productivity. As we will see later in Chapter 4,
identifying the root causes of the issue while debugging code is
identified as a major hindrance in this process.

/IATA
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3. Insights into developers’ workflow

Developers enjoy writing code, but dislike quality assurance and

source control
% of developers (n=1,124)

Time spent at software development stages Software development stages developers enjoy
mSpend the greatest amount of my time m Also spend a lot of time m Most enjoy m Also enjoy
Writing code for new features/adc_:lltlor_lal Writing code for new features/adt_:lltlor_1al — 34%
functionality functionality
Debugging or fixing code Conceptual design 14% 46%
Planning (gathering |nformat!on about Planning (gathering |nformat!on about
requirements) requirements)
Integration of elements or joining sub- Integration of elements or joining sub-
systems systems
Monitoring 1% 36% Releasing product
Configuration k4 44% Monitoring
Source/version control Quality assurance of code
Other Other
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3. Insights into developers’ workflow

How developers think about
their own tasks

To understand how developers think of the work they do, we
asked them what software development activities they are most
proud of accomplishing. Writing good code is the leading source
of pride for developers with 27% of developers reporting that
they are most proud of this and 69% of developers overall taking
pride in this task.

Finding and fixing bugs and improving software/app
performance are tasks that additionally make developers feel
good; with 65% of developers reporting that they take pride in
these two tasks. 21% of developers report that they are most
proud of improving software/app performance compared with
12% who report the same for debugging code. As a crucial part
of the software development process, in the next chapter, we

examine the challenges associated with the debugging process.

/IOATA
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3. Insights into developers’ workflow

69% of developers feel proud of writing good code

% of developers (n=1,100)

Pride in accomplished tasks

Writing good code 27% 42%

Finding/fixing a bug 12% 53%

Improving software/app performance 21% 44%

Shipping a new feature

Improving documentation

Improving infrastructure

Improving tests 2 43%
m| am most proud of this

Other 5% mlam also proud when | do this
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4. Developer challenges

In this final chapter, we start small and zoom out while examining
the main challenges that software developers face. We initially
look at the challenges developers encounter debugging code
and then pan out to understand at what stages they are testing
for these errors. Next, we expand our focus to assess the root
causes of the issues developers report facing and examine
factors that are associated with common issues. Finally, we
conclude broadly by analysing general roadblocks developers
face in their workflow and we evaluate the root causes of these
issues. All issues - from small to large - can have compounding
effects on developer productivity and product quality.
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4. Developer challenges

Debugging challenges

We asked developers to identify one issue that significantly
impacted their workflow while they were debugging code. They
could additionally select as many other issues that also had a
negative impact. We break down the process of debugging code
and see that not being able to identify the root cause of the issue
is the cause of the largest impact on developers’ workflow. Not
having a clear list of issues to prioritise comes second, while
being unable to identify the impact of issues on end users is the
third most frequently mentioned negative impact on a
developer's workflow.

/IATA

Understandably, as the number of individuals working on
software development in an organisation increases, so does the
likelihood that developers select not being able to identify the
root cause of the issue as the worst impact on their productivity.
On average, developers who select this option as the item that
has the worst impact on productivity work in companies with 22
more individuals working in software development. As
companies’ software developers grow, development processes
often increase in complexity. Being able to efficiently identify the
root causes of issues in software and applications is crucial for
maintaining a productive work environment. This notion is
supported by the graph in the subsequent section that breaks
down issues by company size.
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4. Developer challenges

Not being able to identify the root cause of an issue is most frequently
identified as having the worst impact on developers’ workflow

% of developers (n=1,100)

Issues in debugging code

Not being able to identify the root cause of the issue 39% 36%

Not having a clear list of which issues to prioritise 22% 44%

Not being able to identify the impact of issues on end
users

Not being able to identify the owner of the issue

m The worst impact on my workflow
Other k4 3/

m Also negatively impacts my workflow
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4. Developer challenges

In breaking down the issues developers face while debugging
code by company size, we gain additional insight into the
workflow and challenges of developers. While developers
working for all sizes of firms report that not being able to
identify the root cause of the issue has the greatest negative
impact on their workflow across all firm sizes, developers
working at small businesses are 6 percentage points more likely
to do so than those working at large enterprises.

Conversely, we note that developers at large enterprises are 7
percentage points more likely to report that not being able to
identify the owner of an issue negatively impacts their workflow,
compared to developers working at small businesses. An
effective system for tracking code ownership is therefore crucial
in larger firms to overcome this challenge.

/IATA
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4. Developer challenges
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Developers at larger enterprises are more likely to report not being able
to identify the issue owner as a key hindrance when debugging code

% of developers (n=1,100)

Impact to workflow while debugging code

mNot being able to identify the impact of issues on end users
= Not being able to identify the root cause of the issue

m Other

45%

41%

39%

Enterprise Mid-market business Small business
(1,001+ employees) (101 - 1000 employees) (2 - 100 employees)

Worst impact

m Not being able to identify the owner of the issue

mNot having a clear list of which issues to prioritise

53%

Enterprise Mid-market business Small business
(1,001+ employees) (101 - 1000 employees) (2 - 100 employees)

Also negative
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4. Developer challenges

Testing code

While we now have a better understanding of the challenges
developers face debugging issues, we zoom out in the process
to assess when developers are testing their code. We see that
two-thirds of all developers do at least some testing in the
building phase, with more than one-third, 35%, primarily testing
in this phase. Testing in this stage is frequently undertaken by
developers with significant experience. 65% of developers with
15+ years of experience test in this phase compared to ~50% of
developers with 3-15 years of experience. In the lower category
of developers of 1-3 years, only 40% test their code this early in
the development lifecycle.

Shifting testing earlier in the development lifecycle, often
referred to as “shift-left”, is recognised as good practice and
experienced developers appear to appreciate this fact. This is
further reinforced by the fact that developers who report not
testing their code are also more likely to be less experienced, by
an average of three years. Following the building phase, the
second phase that developers primarily test in is the deployment
phase; with 15% of developers primarily testing in this phase.

/IATA
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4. Developer challenges

The majority of developers primarily test their code in the building
phase

% of developers (n=1,100)

Which phases do developers spend time testing their code in?

mPrimarily test in this phase m Also test in this phase

45% fe
(]

17%

6%

4%

Building phase Commit phase

Continuous Staging phase Deployment phase Post-deployment
integration (Cl)

| do not test my code
phase
phase

«— Earlier in development process Later in development process —
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4. Developer challenges

Challenges with programming

Continuing to broaden our perspective, we next asked
developers to reflect on the largest programming
problems/challenges they have faced and consider the source of
the issue. 37% of developers report that a rushed timeline was
the root cause of the largest issue they have faced. 45% of
developers self-identified as programmers/software developers
report a rushed timeline as a key challenge. This is 14 percentage
points more than the CEOs and managers who report this as a
key challenge (31%).

The second and third most commonly selected challenges were
cleaning up legacy code (33% of developers selected this option)
and running into untested code (32% selected this option).
Reporting that cleaning up legacy code caused a large issue was
significantly associated with an increased software development
team size. Developers who selected cleaning up legacy code as a
key issue averaged working on a 12% larger team. Running into
untested code, however, was not associated with company size.
This is likely due to the fact that larger teams have more
personnel and resources to test code, making this less of a
challenge.

/IOATA
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4. Developer challenges

Rushed timelines are the top root cause of programming challenges

% of developers (n=1,100)

Largest source of software developement issues

A rushed timeline that led to developers ignoring coding best
practices
Running into large amounts of previously written code that were
untested
Fixing an ongoing p erformance problem
Accumulated technical debt
Trying to find documentation on internal software
A security breach/threat
Issues related with backward compatibility
Identifying the owner of the code that had the error
Other I 1%
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4. Developer challenges

General working challenges

All professionals face obstacles that prevent them from working
effectively. Some are unique to the professionals themselves,
while others are associated with the working environment.
Hurdles in developer workflow are commonly thought of in
terms of software development, however, as we observed in
Chapter 1, developers can be responsible for a myriad of tasks.
Hence, here we delve into more general challenges that
developers face in their day-to-day professional lives.

Outside of debugging and testing code, developers face various
other hindrances to their productivity. The most prominent
obstacle that developers deal with is too many meetings.
Developers who report that meetings have a detrimental effect
on their productivity are more likely to work in software teams
that are 18% larger than those who do not identify meetings as
obstacles. Larger teams are harder to coordinate effectively and
some companies fall into the trap that more meetings are the
solution.

Meanwhile, 26% of developers identified internal processes or

bureaucracy as an obstacle to their workflow and, on average,
the companies they work for are 24% larger (by the number of
employees) than developers who did not identify this as a key
challenge.

/IATA
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4. Developer challenges

Too many meetings and shifting priorities thwart developer
productivity

% of developers (n=1,100)

Largest obstacles that prevent developers from doing their jobs efficiently

Too many meetings 29%
Shifting and unclear priorities 28%

Internal processes and bureaucracy 26%

Unclear communication between individual contributors /employees

()
and managers =

Lack of or unclear guidance of team/company goals and objectives 21%
Waiting on information from a colleague 21%
Office distractions 17%
Waiting for a colleague with a distinct skill/exclusive access 16%

Unclear roles between individual contributors /employees and managers 14%

There are too many tools for specific tasks 14%
Not enough autonomy 1%
Tooling that's not right for my job %

Too much autonomy 9%

Other

=

B3
)
=~}
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4. Developer challenges

Developers work in various capacities in any organisation. To Shifting and unclear priorities rank in the top-three obstacles
better understand the nuances of several positions, we break across all roles but are identified as the top obstacle by

down the challenges by prominent roles: those working in programmers/software developers and managers/chiefs. Too
management or as chiefs, programmers/software developers, many meetings as noted above, is a prominent obstacle across
architects, and those working in IT. all roles, but especially for architects. Many of the top challenges

reported across all roles are process related, highlighting the
need for companies to use good policies and procedures to
optimise their workflow and developer productivity.
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4. Developer challenges

Shifting and unclear priorities are especially challenging for

programmers/software developers and managers/chiefs
% of developers (n=1,100)

Obstacles ranked by developers working as:

Programmers/
Software developers Managers/Chiefs Architects
Shifting and unclear priorities 35% 27% 25% 34%
Too many meetings 33% 26% 30% 37%
Unclear communication between individual contributors /employees and 3
managers 25% 27% 27%
Lack of or unclear guidance of team/company goals and objectives 24% 20% 20%

Internal processes and bureaucracy 24% 25% 30% 28%

Waiting on information from a colleague 22% 19% 19%

Office distractions 16% 14%

Waiting for a colleague with a distinct skill/exclusive access 15% 16% 16% 17%

15% 1 14%

Unclear roles between individual contributors /employees and managers 13%

There are too many tools for specific tasks RIbA 21% 1 8%

$ III
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Tooling that's not right for my job
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3% 1% 9%

Not enough autonomy 1% 12% 9%

]
X
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Too much autonomy 7% 12% 12% 5%

Other

3% 3%
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