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ABOUT THIS

REPORT
/Data Developer Economics is the leading
research programme on mobile, desktop, IoT,
cloud, web, game, augmented and virtual
reality, and machine learning developers as
well as data scientists, tracking the developer
experience across platforms, revenues, apps,
languages, tools, APIs, segments and regions.
The 16th Developer Economics global survey
wave ran from November 2018 to February
2019 and reached more than 19,000
developers in 165 countries. This research
report delves into key developer trends for 2019
and beyond.
The report focuses on six major themes - each
with its own visualisations, showing how the
data lends insight into the developer
community.
1. Ethics in AI: With the advancement of AI,
many people are now concerned about the
ethical questions that AI raises. In this chapter
we explore to what degree developers agree or
disagree with issues such as AI’s unintended
consequences, algorithm bias, and jobs
replacement, as well as their views about data
collection and protection.
2. The Gender Wars: While the technology
industry often takes credit for the changing
world of work, in this chapter we look at the
workplace for those working within technology.
We consider the typical proﬁle of women in
development and compare it against that of
their male counterparts.
3. Emerging Technology: To gauge interest in
certain technologies, we asked developers
which, of some emerging areas, they are
actively working on, learning about or simply
interested in. Based on their answers we can
gain insight on the technologies that are in
popular use today, and the skills and
knowledge growing for tomorrow.
4. Cloud Native: Many developers are adopting
containers but not all are developing true
cloud-native software. In this chapter we look

6

at what true cloud native development means,
the technologies around it and how emerging
technologies and changing mindsets are
redeﬁning modern software development and
architecture.
5. Programming language communities - an
update. Programming languages are often the
kernels of strong communities and the subject
of opinionated debate. In this chapter we
provide updated estimates of the number of
active software developers using each of the
major programming languages, across the
globe and across all kinds of programmers.
6. An agile software world: Agile
methodologies are transforming companies
across sectors, but are they really the dominant
trend in the software industry nowadays? To
gain a better understanding, we asked 11,700+
developers about the project management
methodologies they follow in software
development.
We hope you’ll enjoy this report and ﬁnd the
insights useful! If you have any questions or
comments, or are looking for additional data,
you can get in touch with Stathis and Soﬁa from
our Marketing Team at marketing@slashdata.co
You can download this free report at
www.DeveloperEconomics.com
Jo, Konstantinos, Michael, Peter, Stijn, Christina,
Steve, Alex, Aris, Eitan, Sam, Claire, Anastasia,
Andreas, David, Miljana, Vanessa, Sarah, Soﬁa,
Stathis, Moschoula, Chris and Sartios at
SlashData.

THANK YOU
We’d like to thank everyone who helped
us reach 19,000+ respondents to our
survey, and create this report. Also, our
Partners, who are too many more to name
here. A special thanks to the Meetups
which participated in our survey including:
Latvian DevN, JS Lovers, Bucharest JS,
China Admissions, Dev Japan, Beijing
Python, Women Who Code SF & Istanbul
Coders.
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PARTNERS

/Data is proud to be supported by a global
network of partners, from global tech companies
to local meetups and specialised developer
communities. Our partners help us ensure that all
developer segments are adequately represented
in our sample, so that true value is delivered to
the global community.
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KEY INSIGHTS



Half of developers who teach AI, ML or data
science have favourable views towards the
ability of AI to behave in a moral and
human-friendly way.



Only around 30% of ML developers who
develop algorithms for search engines or
customer support management believe AI
should not be used to replace human jobs
as opposed to around 50% of those who
develop stock market predictions or image
classiﬁcation/object recognition algorithms.
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Developers agree that they should not only
ask for user consent to collect data and
follow security and data protection laws but
that they should also go above and beyond
legal requirements - 72% of developers told
us so.
The technology industry is still dominated
by men. Women developers responding to
our survey were outnumbered by men by a
ratio of 1 to 10 (9% women and 91% men).
This suggests a global population of 1.7
million women developers and 17 million
men.
Within the group of Millennials (developers
aged 25-34 years) in more senior roles, there
are signiﬁcant diﬀerences between men and
women, which is likely to translate,
ultimately, into a signiﬁcant gender pay gap.
Men are more than twice as likely to be
Architects (27% of men compared to 11% of
women) or Technical/engineering team
leads (20% of men compared to 9% of
women) and men are three times more
likely to be in a C-suite position at this age.
DevOps ranks highly in terms of interest,
learning, and adoption. It is the most
popular for developer adoption and learning
(both 17%), and over half of the developers

that expressed interest are working on
DevOps projects. The only technology that
attracted marginally more developers was
robotics, which attracts high levels of
theoretical interest but low uptake in active
projects (6%) or learning (12%), as developers
are hampered by fragmentation.


Blockchain and cryptocurrencies have been
hyped as having great potential to be
disruptive but for developers, they appear to
have reached a plateau. We found that just
3% have adopted projects in either of these
ﬁelds.



JavaScript is and remains the queen of
programming languages with a community
of 11.7M active developers. Python has
reached 8.2M active developers and has
taken the number two spot, surpassing Java
in terms of popularity.



Java (7.6M active developers), C# (6.7M),
and C/C++ (6.3M) are now growing at a
slower rate than the general developer
population.



Only 43% of developers using containers are
using orchestration tools or management
platforms.



Of the developers using orchestration tools
or management platforms, 57% are working
on DevOps. This compares to just 17% of the
general developer population



More than half (58%) of developers say they
follow a project management methodology
that can be classiﬁed as agile. Scrum is the
leading agile framework, used by 37% of
developers.



The once ruling waterfall methodology is
currently used by only 15% of developers.
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AI is a powerful and disruptive technology altering the landscape of
application development and the wider world as we know it. The
adoption of AI is increasing at a fast pace. While AI helps
developers in every area of society to create solutions, implement
change, and drive progress, it also forces us to think more deeply
about our relationship with technology and the ethics of AI.

Indeed, adoption and availability of tools to
build AI have caught up with the promises of
the ﬁeld and what once seemed unachievable
is now within reach. As a result, many people
are concerned and are actively discussing the
implications of AI and to what standard we
must hold ourselves in order to ensure that AI is
aligned with our widely shared human values.
Where do developers stand on ethics in AI?

Their views are surely of the utmost importance
because they are, after all, on the front line of
building and implementing the algorithms that
underlie AI products. In the 16th edition of our
Developer Economics survey, we asked
developers to what degree they agree or
disagree with issues such as AI's unintended
consequences, algorithm bias, and jobs
replacement, as well as their views about data
collection and protection.

WE GOT THE BASICS RIGHT
It should give us peace of mind to know that the vast majority of developers take user rights very
seriously. Developers agree that they should not only ask for user consent to collect data and follow
security and data protection laws but that they should also go above and beyond legal requirements
- 72% of developers told us so. Scandals such as the Facebook/Cambridge Analytica one have
indicated that regulations are lagging behind and it is very encouraging that developers are aware of
their ethical responsibility while regulators are still trying to catch up.
When it comes to AI speciﬁcally, however, developers have diverging opinions on a range of topics.
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Developers have diverging opinions on a range of topics
% of developers who agree vs disagree on ethical topics (n=11,853)
33%

14%

32%

15% 5%

AI will never reach its full potential because the fear of AI will stall its evolution

14%

25%

31%

18%

12%

AI technology should not be used to replace human jobs in large numbers

3% 5%

20%

43%

29%

New legal and technical measures are needed to ﬁght the threat
of insecure Internet of Things devices

6% 18%

3%

40%

32%

Developers should go above and beyond legal requirements in
providing security, data protection, and privacy

3% 4% 19%

38%

37%

It is vital that developers follow data protection laws and regulations such as GDPR

4%

5%

27%

39%

25%

Developers have the ethical obligation to ﬁght algorithm and training set bias to
prevent unfair discrimination

2% 3% 21%

46%

28%

Developers should invest more e ort in securing their solutions than they are doing now

3% 4%

21%

40%

32%

White hat, ethical hacking is a necessary force for good and should be encouraged

3% 4%11%

32%

49%

Developers must always ask for user consent in order for their data
to be collected, stored and manipulated

8%

19%

40%

25%

8%

AI can be taught to behave as though moral and human-friendly - concerns for
"unintended consequences" are exaggerated

7% 12%

24%

28%

29%

AI should not replace humans in positions that require respect, empathy and care
(e.g. health practitioners, judges, police o cers)

4%

8%

26%

36%

25%

AI developers have the ethical obligation to be transparent in their e. orts
(e.g. open source)

0%

10%

20%

30%

Strongly Disagree

10

40%
Disagree

50%

60%

70%

Neither agree nor disagree

80%
Agree
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CAN AI BE TAUGHT TO BEHAVE AS THOUGH
MORAL & HUMAN-FRIENDLY?
No topic divides developers more than the
unintended consequences of AI. When asked
whether AI can be taught to behave as though
moral and human-friendly, developers'
responses split almost equally among those
who agree (33%), those who neither agree nor
disagree (40%), and those who disagree (27%).
While such distribution of opinion could be
expected from the general population, one
might expect developers to have a more
uniﬁed view as they possess a better technical
understanding of what ML/AI can and cannot
achieve.
Looking at the breakdown of developers'
opinions by age group we ﬁnd that individuals
who are under 25 years old have a much more
positive outlook (45% agree) than those who
are over 35 years old (28%). Where developers
live is another diﬀerentiator: Europeans are
more neutral (42% neither agree nor disagree)
whereas South-Asia has the highest
percentage of developers who agree that AI
can be taught to behave as moral and humanfriendly (49%). These diﬀerences may be the
result of the type of involvement in ML/AI as
developers in South-Asia are more likely to be
using ML for medical diagnosis and prognosis,
object recognition/image classiﬁcation and

NLP (Natural Language Processing), whereas
Europeans are more likely to be working in
more 'traditional' ML ﬁelds such as fraud
detection.
Responses of ML/AI developers and data
scientists also diﬀer when considering their
types of involvement (as professionals,
hobbyists or students) and their use cases.
Half of developers who teach AI, ML or data
science have favourable views towards the
ability of AI to behave in a moral and humanfriendly way - in fact, teachers are twice as
likely to strongly agree compared to all
developers involved in ML/AI. On the other
hand, developers who build machine learning
frameworks are more likely to strongly
disagree (12% vs. 8% for all developers).
Another very interesting insight is that more
than half (56%) of ML developers who work in
bioengineering and/or bioinformatics agree
that AI can be taught to behave morally and
be human-friendly. This is worth noting as
these developers develop ML/AI that applies
engineering principles of design and analysis
to biological systems and therefore are likely
to have a deeper understanding of the
feasibility of such a lofty goal.
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THE FIGHT AGAINST BIAS
CONTINUES
Algorithm and data bias are other central considerations of
ethics in AI. Data can be 'bad' for diﬀerent reasons. On one
hand, because it may not be properly labelled and/or is
inaccurate and on the other hand because it may have
certain human biases baked into it. Such biases which
occur in parts of our society not only end up embedded
into AI but can also scale out rapidly. Machines are
incapable of being racist, sexist, or xenophobic, for
example. Humans are. Consequently, whether or not the
end result is unbiased may in some cases depend on who
builds the ML/AI algorithms and on what data.
We asked developers to what extent they agree that they
have an obligation to ﬁght algorithm and training set bias to
prevent unfair discrimination. Unsurprisingly, this is one of
the AI ethic statements that generates the lowest level of
disagreement among developers, with only 9% disagreeing
mildly or strongly. The only other statements that received
a lower level of disagreement than this question are the
broad ones around data protection, data security and
ethical hacking (e.g 5% of developers disagree with
investing eﬀort into making their solutions more secure
than they are now).

“
12

Interestingly, developers involved in ML/AI are more likely
to disagree that they have an obligation to ﬁght bias (12%)
than developers involved in other domains (e.g. only 8% for
developers involved in AR/VR disagree). This is somewhat
counterintuitive as one would expect that developers
involved in ML/AI might be (and should be) more receptive
to this topic. A deeper look into developers' type of
involvement in ML/AI reveals that developers who build
ML frameworks are behind the higher percentage of
detractors (almost 20% disagree with the statement),
followed by ML teachers (17%) and developers who do
ML/AI research (15%). Developers who use ML for stock
market predictions are also far more likely to disagree
(20%).

...there is a
continuous need
to educate developers
about unconscious
and hidden bias and
its signiﬁcance

What do all of those developers have in common? They do
not typically build algorithms and/or work directly with
training sets that have the potential to lead to
discrimination. Consequently, they are less sensitive to the
issue.
Our ﬁndings indicate that there is a continuous need to
educate developers about unconscious and hidden bias
and its signiﬁcance. It is worth noting that a quarter of
developers neither agree nor disagree with the ethical
obligation to ﬁght algorithm and training set bias - this
potentially also conﬁrms the lack of exposure to the issue
of a large percent of developers.
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WILL AI 'STEAL' YOUR JOB?
Automation is not a new phenomenon and in the last century many manual repetitive tasks in various
ﬁelds were gradually taken over by machines. AI, however, has signiﬁcantly higher potential to be
even more disruptive - by an order of magnitude. In fact, some fear that over the next couple of
decades humans will have no jobs at all! In reality, it is not a binary question of whether AI will
completely replace our jobs or not, but rather how current jobs are going to evolve.
When developers were asked whether AI technology should not be used to replace human jobs in
large numbers, only 3 out of 10 developers agreed. Developers understand that AI is poised to
become a part of everything and that, as a result, some jobs will inevitably be replaced. The
implication is not necessarily that we, humans, will be out of jobs but rather that our roles will change.
This, in fact, is not a new concept at all and has happened throughout history as humans modernised
and technologies progressed. For example, there are not that many blacksmiths anymore, but in their
place there are many mechanics and car dealers.
Turning to ML developers speciﬁcally we ﬁnd that 44% of them think that AI should not be used to
replace human jobs. There are however variations to this theme depending on the AI/ML usage type.
Only around 30% of ML developers who develop algorithms for search engines or customer support
management believe AI should not be used to replace human jobs as opposed to around 50% of
those who develop stock market predictions or image classiﬁcation/object recognition algorithms.
The ﬁeld in which developers deploy AI clearly inﬂuences their views. For example, AI is the backend
engine behind most, if not all, stock market transactions as the complexity and the speed AI can
reach to make decisions goes far beyond what any human can and it could very well be that, in the
near future, we will reach a point where humans will not be needed at all in stock market prediction
anymore.

THERE ARE THREE KINDS OF DEVELOPERS
IN THIS WORLD
We conducted a segmentation analysis on all
developers who responded to the AI ethics
questions in order to get a holistic view on
how they are grouped based on their level of
agreement with each AI statement. Our model
uncovered three segments: the Advocates developers who support most of the ethic
topics raised in our survey (60%), the
Uncommitted - those who tend to have
mostly a neutral position (35%), and the
Sceptics - who disagree with most of the
statements regarding ethics in AI (6%).
The Advocates tend to be involved in web,
desktop, mobile apps and backend services
development, while the Sceptics are more
likely to be involved in IoT and AR/VR.
Interestingly, there are more Uncommitted
among data science and ML/AI developers.
the Uncommitted over-index on data science
and even more so on ML/AI. ML/AI
developers have a better understanding and
knowledge of what can be achieved with AI
and as a result are more likely to have
moderate views.

Among developers involved in data science
and/or ML/AI, those who are more likely to be
Advocates or Uncommitted are the ones who
either use ML algorithms in the context of data
exploration, analysis & reporting, or consume
third party APIs. The most likely Sceptics are
developers who are either involved in building
machine learning frameworks, or deploying
models that other data scientists have built.
The three segments diﬀer in the use they
make of ML/AI. Sceptics tend to use ML/AI in
domains such as fraud detection, stock
market prediction and network security. On
the other hand, Advocates are more likely to
be working with recommendation systems,
customer support management and
analysis/predictions of customer behaviour.
In conclusion, while developers consider data
protection, privacy and security as pivotal,
there is still some way to go in educating, and
potentially regulating, AI so that its usage now and in the future - remains aligned with
our core values.
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02

THE GENDER WARS

The technology industry often takes credit for the changing world of
work. One example is the model of remote employees working as
digital nomads in their favourite coﬀee shop, connected via Slack
and collaborating via the cloud to create products and services for
consumption over the internet or on smartphones and tablets. But
what about work within the technology industry itself? In this
chapter, we take a look at the proﬁle of women in technology and
compare it with the proﬁle of their male counterparts.

14
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If we exclude those who preferred not to share their gender with us, and those who skipped this
optional question, female developers responding to our survey were outnumbered by males by a
ratio of 1 to 10 (9% women and 91% men). This suggests a global population of 1.7 million women
developers and 17 million men. The technology industry is dominated by men and the imbalance in
numbers is such that we cannot make numerical comparisons between men and women. Instead, in
the rest of this chapter, we will look at relative diﬀerences in terms of experience, age and roles
adopted, and the most common company sectors and development areas for men and women.

ROLES ADOPTED BY WOMEN & MEN
Comparing the roles adopted by men and women
% of developers (n=12,526)

72%
78%

Programmer / software developer
16%
16%

UI designer
Test / QA developer or engineer

11%
11%

UX designer

11%
11%

Architect (system/solution/software)

11%
31%
10%
16%

Database administrator

10%

Tech / engineering team lead

21%

Data / business analyst

8%
7%

System administrator

8%

Data scientist / machine learning developer

16%
7%
9%

Product manager / Marketing / Sales

7%
6%

Other (please specify)

6%
2%

DevOps specialist
CEO / Management
CIO, CTO, IT manager

4%
11%
4%
8%
3%
9%

Women

Men
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Job titles where women and men have similar
ratios are UI designer, Test/QA developers and
Data scientists/Machine learning engineers.
Women are found in a higher ratio than men in
roles with titles similar to UX designer,
Data/business analyst, Product manager, and
in roles within marketing & sales. A possible
conclusion would be that women are typically
able to see the 'bigger picture' of a product,
and to communicate it creatively, which leads
them to take a path in those areas more
frequently than men.
Within the group of Millennials, those
developers aged 25-34 years, we compared
the prevalence of men and women in some of

the traditional software engineering roles.
There are more men in the
Programmer/software developer role,
although the gap isn't huge, and in the
Test/QA developer role, women are slightly
more prevalent. However, in more senior roles,
there are signiﬁcant diﬀerences between men
and women. Men are more than twice as likely
to be Architects (27% of men compared to 11%
of women) and likewise Technical/engineering
team leads (20% of men compared to 9% of
women). Men are three times more likely to be
in a C-suite position at this age, which is likely
to translate, ultimately, into a signiﬁcant
gender pay gap.

COMPANY SIZES
Men are more commonly found in small companies compared to women, implying that they are
predominant in the startup space. The gap closes as company size grows, to a company size of 51500 employees, which is the most common company size for both genders. At this point, there is a
ﬂip; women are found more often in larger companies of over 500 employees, which we can likely
attribute to greater ﬂexibility of opportunity.

Comparing women and men in diﬀerent companies
% of professional developers (n=12,600)
10%
11%

Just me

10%

2 - 5 employees

12%
15%
16%

6 - 20 employees
12%
12%

21 - 50 employees

23%
23%

51 - 500 employees
15%

501 - 5,000 employees

13%
5%
4%

5,001 - 10,000 employees

11%

More than 10,000 employees

9%

Women

16

Men
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AGES
Looking at the comparative ages of male and female developers, we ﬁnd a higher percentage of
women are under the age of 35. The 25-34 age group accounts for the largest number of developers
of both genders (36% of women, 33% of men), yet male developers are more likely to be older: we
found 37% of male developers are over 35 years, compared to 29% of women developers.
There are (at least) two diﬀerent ways of interpreting this observation. One is to say that women are
being increasingly drawn to software development; the comparatively young proﬁle of women
compared to men illustrates recent gains made in attracting girls and young women into technology.
Analysis of college data for entrants to computer science courses, in North America at least, suggests
that this is indeed a plausible explanation, as women are increasingly studying courses in the subjects
that lead to a career in technology.
An alternative, or additional, explanation is that women may have always been involved, but tend to
leave software development as they get older, either by choice or necessity.

EDUCATION
When we looked into the education levels of the genders, we noted that women developers are
equally likely to have been educated to degree level in computing/software engineering when
compared to men. Likewise for other classroom training that doesn't lead to speciﬁc degrees, and for
attendance at developer bootcamps.
Women are slightly more likely than men to have learned their craft using online course materials and
slightly less likely to have learned on-the-job. Women are signiﬁcantly less likely to be self-taught
(57% of women compared to 75% of men) but it is still the most popular way of learning about
development for both genders. The relatively older proﬁle of men probably explains why more have
become self-taught: they have engaged in continuous education throughout their longer career
because of the rapidly changing nature of the industry. As women developers mature, we would
expect the level of “self-taught” women to rise as they also teach themselves new skills to advance
their career.

DEVELOPMENT AREAS
We asked developers which areas they are involved in professionally, and we found that the
popularity of the ten areas we asked about were similarly ordered for men and women, the most
popular being web and the least popular being augmented and virtual reality for both genders.
The second most popular area for professional women developers is backend services development
but it is much more popular with men than women, (43% of men compared to 27% of women). This
could be a result of the younger proﬁle of women developers, who have been drawn to current
trends for Web apps and services, but have not yet moved in great numbers down the stack to the
back end. When we look at years of development experience, women developers seem to be
polarised in backend services. The majority of women in this area have less than one year of
experience, while the second largest group of women developers has over six years' experience.
Comparatively, the majority of men working in backend services has 6 years or more experience.
There is no area of development where women are more predominant compared to men, but the
more nascent ﬁelds of data science, Internet of Things and machine learning/AI, plus the emerging
ﬁelds of games, AR & VR, are showing more parity of distribution between professionals of each
gender. This may well be due to the fact that younger developers, which are where women are mostly
concentrated, are drawn to these emerging ﬁelds.
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COMPANY SECTORS
The industry sectors in which men and women work mirror each other in a number of areas, and for
each gender, the most popular sector to be working in is software products and services, which
includes web development, games and development of other apps.
The numbers diverge in some sectors. More women are found to be working in education, training,
and academic/scientiﬁc research, marketing & advertising services and retail. Men are found in
greater numbers in hardware products, manufacturing, telecommunications and networking. Women
appear to work more often in sectors that are later to adopt technology, while men work in sectors
producing technology or those that are early adopters of it.

GLOBAL REGIONS
Turning ﬁnally to the global regions in which
men and women are concentrated, there are
some diﬀerences in their proﬁles. Women are
most likely to be found in North America (29%
of women developers are here, compared to
21% of men). The highest proportion of web
application developers are also found in North
America, and it is unclear if women are
particularly drawn to this development area
because of their location, or if they are
contributing to their location's strength
through their involvement in that
development area.

>
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Men are more likely to be found in Western
Europe and Israel (22%), compared to only 16%
of women developers. More women are found
in East Asia (19% of women developers, a
slightly higher percentage than the 18% of
men found in this region). East Asia has a
culture where women are encouraged to
excel in engineering, and it is unsurprising that
we ﬁnd a strong female developer proﬁle in
this region.

>
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WHY IS MAINSTREAM ADOPTION
HARD TO ACHIEVE

When you are involved and excited by an emerging technology, it is
a common instinct to overestimate its impact and promise. Media
enthusiasm builds in intensity and stokes interest, and when a new
technology is promoted at the proof-of-concept stage, the publicity
encourages developers to investigate it. Early adopters dive in,
development proceeds, and success stories add to the anticipation
of great things to come.
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However, while the intensity of interest may appear strong, it is equally likely that there are many,
unreported, abandoned projects. Developers may initially be enthusiastic about a technology but
then sometimes ﬁnd their expectations are not met for a number of reasons, particularly if the
hardware promoted is unavailable, consumers are not interested, or the necessary tools are diﬃcult to
get to grips with. To avoid disappointment, those developers wishing to be successful in a new ﬁeld
will need to work hand-in-hand with vendors providing the products or platforms. It is only through
reﬁnement that an immature technology can become suﬃciently compelling to encourage
mainstream uptake and continuing media attention rather than be written oﬀ as over-hyped.
We gauged interest in certain technologies by asking developers about the areas they are actively
working on, learning about or simply interested in. The resulting answers fall into four quadrants when
divided around the median values of the responses, indicative of the technologies that have already
matured and been widely adopted, those that are triggering interest, and those that are still nascent
or have hit a plateau.

Technologies by Interest, Adoption and Learning
% of developers (n=11,777)

Learning
<=8%

9% - 12%

13% - 16%

>16%

20%

Dev
Ops
16%
ERP/CRM
extensions
Embedded

Waning Interest

Mainstream Adoption

Mini apps

8%

Drones

Adoption

12%

Voice

Computer
vision

Robotics

4%
Cryptocurrencies

Blockchain

Biometrics

Plateaued
0%
30%

35%

40%

Triggered Interest

Quantum computing

Edge computing
45%

50%

55%

60%

Interest
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MAINSTREAM ADOPTION
DevOps is one of the best-established,
mainstream technologies of those areas we
asked about. Used across a range of industry
sectors, it is a set of tools and practices that
allow development and operations teams to
collaborate in the development and rollout of
their software. DevOps automates
infrastructure, testing, and performance
management, allowing code to be released
into production more regularly and with fewer
defects.
DevOps is one of the areas that ranked highest
in the survey in terms of interest, learning, and
adoption. It is the most popular by some
margin for developer adoption (17%) and
learning (also 17%), and over half of the
developers that expressed interest in the topic
are working on DevOps projects.
We also ﬁnd embedded development, which
includes IoT, to have entered the mainstream.
While embedded development attracts similar
levels of interest to drones and robotics, it

shows signiﬁcantly higher levels of developer
adoption. This may well be because the ﬁeld
has had time to establish itself. IoT, although
still an emerging and somewhat nebulous
area, has reached a point where the early hype
has died down and the possibilities are better
understood by developers and consumers
alike.
Mini apps are a relatively new phenomenon.
Running inside a mobile framework, they are
isolated within a speciﬁc ecosystem, such as
the popular WeChat app. They are written
using HTML5 and other web technologies.
Developers reported a high level of interest,
and 10% adoption, placing them in the
mainstream quadrant. Unsurprisingly, we
found mobile developers to be particularly
keen on this technology, with 22% adoption;
the second highest technology of interest for
mobile developers after robotics. We also
found this to be the one area more highly
adopted by women developers than by men.

WANING INTEREST
Enterprise Resource Planning (ERP) and Customer Relationship Management (CRM) are used to
increase the overall proﬁtability of a business. CRM software is used to organise sales, marketing and
customer services, while ERP is used to improve the eﬃciency of internal business processes. Fewer
developers are active in this area than in DevOps, although it is the second most adopted technology
area. However, the number of developers saying they simply were not interested in this area was the
second highest, and the numbers of developers working in the area have dropped signiﬁcantly since
our last survey. ERP/CRM seems to be an area where interest is tailing oﬀ.

TRIGGERED INTEREST
The only technology that attracted marginally more developers than DevOps was robotics. However,
while robotics attracts theoretical interest from almost half of developers, it shows low uptake in
practical terms of adoption (6%) and learning (12%). The fragmentation of programming languages and
operating systems in the area of robotics may be hampering growth and mainstream opportunities,
limiting the number of developers who dive in and work in this area.
Robotics and drones have the potential to disrupt the labour market through increasing levels of
automation, and for this reason they attract signiﬁcant media coverage. It is likely that this has
triggered above average levels of interest. Both areas require versatility from developers in terms of
their hardware skills and programming aptitude, and we ﬁnd far more people simply express interest
in these subjects than actively adopt the technology. However, 10% of developers said they were
learning about drones and 12% about robotics, so these technologies have potential for growth. When
comparing professional developers against non-professionals (hobbyists and students), we also ﬁnd
that double the number of non-professionals are interested in robotics and drones compared to
professionals. It appears that these technologies are still very much a domain for part-time tinkering.
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Computer vision is an area that has triggered signiﬁcant developer interest, but just 6% adoption.
However, this number rises for developers who work in machine learning and general AI with
adoption by 22% (the most popular of the technologies listed by AI developers). This is an area we will
be monitoring in future surveys to ﬁnd out if it edges into the mainstream or if it hits a plateau.
Three out of ﬁve developers said they are interested in biometrics, including voice and face
recognition. This kind of technology requires skills in machine learning, and appears to have triggered
interest in developers but the levels of adoption to date are low (only 4% of developers said they were
currently working in the ﬁeld).

PLATEAUED
Blockchain and cryptocurrencies have great
potential to be disruptive technologies across
a wide spectrum of industries: from capital
markets to healthcare and beyond. However,
while this area has received much media
attention in recent years, it is still immature in
the mainstream and appears to have reached
a plateau. While both attract interest from
developers, we found that just 3% of
developers have adopted projects in either of
these ﬁelds.
Another area that appears to have hit a plateau
is that of voice platforms. Having grown rapidly
over the past few years, driven by consumer
demand for voice assistants/smart speakers,
we see low levels of developer interest. Just
5% of developers report that they are actively
working on projects involving this technology.
Two technology areas in particular show very
low levels of developer adoption: fog/edge
computing and quantum computing.
Fog/edge computing aims to reduce the

22

demand for network bandwidth. However, it
appears to be of limited interest and adoption
as developers showed the lowest level of
interest and learning and the second lowest
level of adoption.
Quantum computing exhibits very low levels of
active adoption; just 1% of developers saying
they are working in this ﬁeld. This is to be
expected, as it is a highly unconventional area
and is mostly applied in the research domain
at present, although an increasing number of
cloud platform developers have started
experimenting with it. To work with this
technology requires a deep knowledge of
quantum mechanics, maths, and computer
science, and the expertise required may yet
prove a hurdle too far for many developers. It
promises much in the long-term, and, unlike
fog/edge computing, attracts a high level of
interest from over half of developers.
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TRUE CLOUD-NATIVE
DEVELOPMENT HAS YET TO
GO MAINSTREAM

Cloud-native development and containerisation is redeﬁning how
software applications are built and run. The movement has
captured an increasing amount of press and adoption is brisk as
teams innovate modern architectures to build upon the unique
capabilities of the cloud. Designing applications from the ground
up to run in the cloud is also delivering more robust and ﬂexible
applications. But, while containerising apps has become very
popular, many developers are simply migrating old code and
processes to containers and are not yet developing true cloud
native apps.
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WHAT IS CLOUD-NATIVE AND
WHY IS IT IMPORTANT?
What exactly is cloud-native computing? The cloud-native computing foundation (CNCF) deﬁnes it as
”using an open source software stack to deploy applications as microservices, packaging each part
into its own container, and dynamically orchestrating those containers to optimize resource
utilization.”
The ﬁrst step towards cloud native computing is implementing containers so resources can be shared
with other apps. Containers can also be spun up much faster than VM's and are portable so they will
run the same in any environment. In addition, they oﬀer another layer of isolation from the host
environment so applications can be built more securely. These beneﬁts have broad appeal and half of
backend developers are using either containers or a service that leverages containers under the
hood, such as serverless platforms or cloud functions.
While the beneﬁts of containers are signiﬁcant it is the combination of containers, microservices and
orchestration that enables greater eﬃciency in the use of cloud computing resources. For example,
microservices with heavy workloads can scale out without having to scale the entire application. Also,
services that are not required for current workloads can be shut down, thus optimising pay-as-you-go
business models and reducing costs. Finally, the scalability and portability of containers combined
with orchestration leads to distributed systems that oﬀer greater resiliency. If there is a problem on
one server, another instance of the microservers can be spun-up to take its place.

CONTAINERS DOES NOT EQUAL CLOUD NATIVE
Only 43% of developers using containers are using
orchestration or management platforms
%of cloud developers (n=5,059)

Technologies used in backend
services development

Technologies also used in backend
services development

Cloud functions or
serverless architectures

58%

Container orchestration
& management platforms

87%
40%

43%

Containers

Containers
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36%

Container orchestration
& management
platforms

32%
Cloud functions or
serverless
architectures
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Our survey found that just 43% of developers are using containers plus container orchestration tools
and management platforms, leaving 57% managing their own container deployments. Developers
who are not leveraging orchestration tools may just be moving existing applications into containers or
building simple apps with a few containers that can be managed manually. Cloud native apps have to
not only leverage containers but should be designed speciﬁcally to capitalise on the eﬃciencies that
the cloud oﬀers. Developers that are using containers but not using orchestration tools, or platforms
with built in orchestration, are not really building cloud native apps.
Cloud-native is more than just migrating to the cloud or containerising a monolithic app. Lifting and
shifting an existing application and plopping it in a container in the cloud is not a modern approach.
Historically, as new computing platforms emerge, there is a temptation to take the code that already
exists and just port it to the new platform. While you may realise some beneﬁts, the true value of the
new platform is missed. This is a common mistake developers make as platforms become popular.
The growth phase of mobile apps is a case in point. Once everyone wanted apps on their
smartphones, developers ported desktop apps to mobile which were not designed to capitalise on
the unique beneﬁts or mobility leading to poor experiences.

DEVELOPERS HAVE MULTIPLE OPTIONS
TO BE TRULY CLOUD NATIVE
New services are emerging that oﬀer various levels of abstraction that makes it easier for developers
to take advantage of cloud-native architecture. Containers-as-a-Service (CaaS), serverless solutions
and cloud functions are making cloud-native development more accessible. Developers can deploy
containers and orchestration engines on their own or leverage frameworks provided by CaaS
oﬀerings. They can also use serverless platforms so that they don't have to touch a server at all but
still get the beneﬁt of orchestrated containers and dynamic services. These solutions are becoming
quite popular: 47% of backend developers are using cloud functions or serverless architecture.
With the ﬂexibility of native cloud development and microservices, developers are free to use the
most appropriate tools and services to build discrete components of their apps or services. The
spectrum of abstraction and strengths of each approach enable developers to optimise their
applications and development time by using the best technology for the job. For example, cloud
native developers can use serverless for running short, event-driven processes and containers for
running longer more robust code. Additional services are coming to market to ﬁll niches in the
spectrum of cloud-native oﬀerings presenting even more options for developers. For example, AWS
Fargate is ﬁlling the gap between CaaS and serverless where developers still have access to the
server but don't have to worry about containers. The results from our survey conﬁrm that many
developers are using multiple solutions to optimise resources. In fact, 32% of developers using
containers are also using serverless and 40% of true cloud native developers leveraging orchestration
tools and platforms are also running serverless.

CLOUD NATIVE DEVELOPERS ARE
ADOPTING DEVOPS
While the use of containers and orchestration is a big part of cloud-native development, DevOps is
key to realising the greatest beneﬁt from a modern development strategy. True cloud native
developers, or developers using containers and orchestration tools or management platforms, are
much further along in reorganising development and operations, with 57% of these developers using
DevOps compared to just 17% of the general developer population. While dividing applications into
separate microservices enables ﬂexibility, robustness and scalability, this approach can also get very
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complex. The ability to build, test, update and integrate code within these containers independently
of each other is helping developers get their software to market quicker. With teamwork and the
appropriate tools, the time from idea to working functionality can be signiﬁcantly reduced, thus
increasing business agility.
Only 28% of developers using containers without orchestration are working on DevOps. This is a 29
percentage point diﬀerence. Developers not using orchestration also have less interest in moving
toward DevOps. Twenty-three percent of developers using containers without orchestration are
learning about DevOps and 27% are interested in it. This leaves 21% who are not even interested.

Adoption of DevOps: cloud-native vs. all developers
% of developers (n=11,492)

% of developers

60%
50%
40%
30%
20%
10%
0%
Not interested

Interested in

Learning about

Currently working
on

Using containers with orchestration
Using containers without orchestration
All Developers

We can see a high correlation with the use of orchestration and DevOps but is orchestration driving
demand for DevOps or is it enabling it? Looking at the DevOps community we see that 39% of cloud
developers using DevOps are using containers and orchestration, much lower than the 57% of the
developers using containers and orchestration who are also working on DevOps. DevOps provides
more value than just supporting cloud native architectures but is a predictor of orchestration usage.
While each can be implemented independently, together the beneﬁts are compounded.
By embracing both DevOps and orchestration, developers need to accept automation and
collaboration. This, in many cases, requires cultural changes and is a big part of the resistance to
DevOps. In reality, the adoption of new technology can be easier than rearranging roles in
development and operations teams. Changing mindsets to think about applications and development
organisations as a collection of distinct parts that work independently yet collaboratively may also be
a barrier to modern software development.
Developers who are able to adapt quickly will be in a better position to take advantage of new
opportunities and better serve their users.

26
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PROGRAMMING LANGUAGE
COMMUNITIES - AN UPDATE

Welcome to another update on programming language
communities. The choice of programming language matters deeply
to developers because they want to keep their skills up to date and
marketable. Languages are a beloved subject of debate and the
kernels of some of the strongest developer communities. They
matter to toolmakers too, as they want to make sure they provide
the most useful SDKs.
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Java, C#, and C/C++ grow slower
than the developer population

Number of active software developers, globally, in millions, Q4 2018 (n=11,519)

Active developers
11.7 M

JavaScript*

8.2 M

Python

7.6 M

Java

6.7 M

C#

6.3 M

C/C++

5.9 M

PHP

3.1 M

Visual tools
Swift
Ruby
Kotlin
Objective C
Lua

2.1 M
1.8 M
1.7 M
1.6 M

Q4 2018
Q2 2018

.9 M

Q4 2017
Q2 2017

(*) JavaScript includes Co eeScript, TypeScript

It can be hard to assess how widely used a
programming language is. The indices
available from players like Tiobe, Redmonk,
Stack Overﬂow's yearly survey, or Github's
Octoverse are great, but mostly oﬀer only
relative comparisons between languages,
providing no sense of the absolute size of each
community. They may also be biased
geographically, or skewed towards certain
ﬁelds of software development, or open
source developers.
The estimates we present here look at active
software developers using each programming
language, across the globe and across all
kinds of programmers. They are based on two
pieces of data. First, our independent estimate
of the global number of software developers,
which we published for the ﬁrst time in 2017.
Second, our large-scale, low-bias surveys
which reach more than 20,000 developers
every six months. In the survey, we consistently
ask developers about their use of
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Most popular in

Least popular in

Web, Cloud

ML, IoT devices

Machine learning, IoT apps

Mobile, Gaming, Web

Mobile, Cloud

IoT devices, ML, Web

Desktop, AR/VR, Gaming

IoT devices, Machine learning

Desktop, IoT, Gaming, AR/VR

Web, Mobile, Cloud

Web, Cloud

IoT devices, ML

AR/VR, Gaming

Cloud

AR/VR, Mobile

Cloud

Cloud, IoT apps

Mobile, IoT devices

AR/VR, Mobile

Cloud

Mobile, AR/VR

Desktop, IoT devices

Gaming, AR/VR

Mobile

The ‘least popular’ column only includes sectors
for which we have data on the language in question.

programming languages across nine areas of
1
development , giving us rich and reliable
information about who uses each language
and in which context.
JavaScript is and remains the queen of
programming languages. Its community of
11.7M developers is the largest of all
languages. In 2018, 2.5M developers joined the
community: the highest growth in absolute
numbers and more than the entire population
of Swift, Ruby, or Kotlin developers, amongst
others. New developers see it as an attractive
entry-level language, but also existing
developers are adding it to their skillset. Even
in software sectors where Javascript is least
popular like machine learning or on-device
code in IoT, over a quarter of developers use it
for their projects.
Python has reached 8.2M active developers
and has now surpassed Java in terms of
popularity. It is the second-fastest growing

We have programming language information for each of the following ﬁelds: web, cloud, mobile, desktop, IoT applications, IoT deviceside code, game development, AR/VR, and machine learning & data science. In this report, we look at broadly used languages,
present in 6 or more of these areas, counting developers who use each language in at least one area. Developers don't have to
prioritise a programming language for it to count; it may be that they only use a language occasionally.
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language community in absolute terms with 2.2M net new Python developers in 2018. The rise of
machine learning is a clear factor in its popularity. A whopping 69% of machine learning developers
and data scientists now use Python (compared to 24% of them using R).
Java (7.6M active developers), C# (6.7M), and C/C++ (6.3M) are fairly close together in terms of
community size and are certainly well established languages. However, all three are now growing at a
slower rate than the general developer population. While they are not exactly stagnating, they are no
longer the ﬁrst languages that (new) developers look to.
Java is very popular in the mobile ecosystem and its oﬀshoots (Android), but not for IoT devices. C# is
a core part of the Microsoft ecosystem. Throughout our research, we see a consistent correlation
between the use of C# and the use of Microsoft developer products. It's no surprise to see desktop
and AR/VR (Hololens) as areas where C# is popular. C/C++ is a core language family for game
engines and in IoT, where performance and low-level access matter (AR/VR exists on the boundary
between games and IoT).
PHP is now the second most popular language for web development and the ﬁfth most popular
language overall, with 5.9M developers. Like Python, it's growing signiﬁcantly faster than the overall
developer population, having added 32% more developers to its ranks in 2018. Despite having
(arguably) a somewhat bad reputation, the fact that PHP is easy to learn and widely deployed still
propels it forward as a major language for the modern Internet.
The fastest growing language community in percentage terms is Kotlin. It grew by 58% in 2018 from
1.1M to 1.7M developers. Since Google has made Kotlin a ﬁrst-class language for Android
development, we can expect this growth to continue, in a similar way to how Swift overtook
Objective-C for iOS development.
Other niche languages don't seem to be adding many developers, if any. Swift and Objective-C are
important languages to the Apple community, but are stable in terms of the number of developers
that use them. Ruby and Lua are not growing their communities quickly either.
Older and more popular programming languages have vocal critics, while new, exciting languages
often have enthusiastic supporters. This data would suggest that it's not easy for new languages to
grow beyond their niche and become the next big thing. What does this mean for the future of these
languages and others like Go or Scala? We will certainly keep tracking this evolution and plan to keep
you informed.
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06

AN AGILE SOFTWARE WORLD

Since the emergence of the ﬁrst agile software development
methods more than 20 years ago, development teams around the
world have undergone a signiﬁcant cultural shift. The traditional
waterfall approach to running software projects sequentially has
been gradually replaced by iterative project management styles.
This has enabled organisations of all sizes to scale successfully by
remaining resilient in a business environment full of uncertainties.
Agile methodology appears to be transforming companies across
sectors, but is it really the dominant trend in the software industry
nowadays? And if it is, which particular implementations of agile
are the most widely used by developers?

30

Developer Economics | State of the Developer Nation Q4 2018 | © SlashData | All rights reserved

DEVELOPER ECONOMICS

STATE OF THE

DEVELOPER

NATION

Q4 2018

To gain more insight into the above questions, we asked 11,700+ developers in our latest Developer
Economics survey about the project management methodologies they follow in software
development. The data we collected provides clear evidence that agile is indeed the most commonly
adopted practice in the software industry.
Agile is an umbrella term used for processes like Scrum and Kanban that emphasise short release
cycles, rapid response to changing requirements and continuous improvement through regular
customer feedback, as described in the Agile manifesto of 2001. According to our survey data, more
than half (58%) of developers say they follow a project management methodology that can be
classiﬁed as agile.
By comparison, the once ruling waterfall methodology is currently used by only 15% of developers.
Waterfall's biggest advantage, i.e. its sequential approach, is also its greatest limitation: in projects
where the goals are not clear from the beginning and requirements change continuously, waterfall
fails to adapt and deliver results quickly.

SCRUM IS LEADING THE AGILE REVOLUTION
Scrum was conceived in the mid 1990s as a response to the shortcomings of waterfall and is now the
most popular project management methodology, followed by 37% of developers. As a framework that
puts the core principles of agile into practice, Scrum enables teams to break down large, complex
projects into a series of smaller iterations (or sprints) and ship high quality products faster and more
frequently.
Kanban is another prominent agile project management framework, although its popularity is
signiﬁcantly lower - nearly half of Scrum's (20% vs 37%). The two methodologies share some of the
same core values but have very diﬀerent implementations. Most notably, Kanban is lighter on
structure as it's not constrained by ﬁxed-length iterations, but instead it prioritises continuous delivery
of work to customers (even multiple times per day) as long as the capacity of the team permits it.
Only 6% of developers blend the concepts of Scrum and Kanban into Scrumban, indicating that agile
hybrids are not common. Agile-waterfall hybrids, in contrast, are the second most popular choice for
developers (21%). This is most likely a sign that many organisations remain skeptical towards agile
development and prefer a slower transition to it by mixing some of the less controversial agile
techniques with the traditional waterfall method.
Other well-established agile frameworks such as Feature-driven development (FDS), Extreme
programming (XP) and Lean are used by about 10% of developers, whereas Adaptive software
development (ASD) and Dynamic systems development method (DSDM) - both outgrowths of the
early Rapid application development method - appeal to more niche audiences. Interestingly 23% of
developers don't use any speciﬁc methodology in their projects, although - as one may expect - it's
mostly amateurs who do so (40%) and to a much lesser extent professionals (17%). Another 19% of
developers (18% of professionals) do not follow any speciﬁc project management process for some of
their side projects, which in most cases are hobby endeavours.
Our data reveals that developers tend to follow multiple methodologies across their projects (2.7 on
average), with Scrum being the most frequently co-used framework along with other methodologies.
This implies that Scrum often acts as a “touch point” for development teams landing on the world of
agile or as a starting choice before transitioning to less structured agile processes. For example, 66%
of developers using Kanban and 57% using XP also use Scrum, as opposed to only 36% and 13% of
Scrum followers also using Kanban and XP, respectively. Among developers following the waterfall
model, more than 40% also use either Scrum or an agile-waterfall hybrid (like Scrummerfall) while the
adoption of any other framework is below 25%. It seems that Scrum's simplicity, clearly deﬁned roles
and timeboxed nature attract development teams who want a smoother transition from traditional
waterfall to more ﬂexible approaches.
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Which project management methodologies do
you follow in software development?
% of developers (n=11,705)

37%

Scrum
Agile-waterfall hybrids (e.g. Scrummerfall,
Waterscrum)

21%
20%

Kanban
Waterfall

15%

Feature-driven development (FDD)

10%

Lean

9%

Extreme programming (XP)

9%

Adaptive software development (ASD)

6%

Scrumban

6%

Dynamic systems development method (DSDM)
I don't use any speciﬁc methodology for some
of my projects (e.g. side projects)
I don't use any speciﬁc methodology for any of
my projects

3%
19%
23%

IT TAKES EXPERIENCE TO BECOME AGILE
Professional developers make heavier use of project management methodologies compared to
amateurs, of course, but the popularity of the various frameworks among professionals follows a
similar trend to the one in the general developer population. For example, Scrum is the dominant
framework among professionals (45%) followed by agile-waterfall hybrids and Kanban (25% each).
One aspect, however, in which adoption of methodologies by professionals varies signiﬁcantly is their
experience in software development.
It appears that it takes a certain amount of experience for professional developers to appreciate the
beneﬁts of iterative project management styles and to embrace some of the leading agile
frameworks like Scrum, Kanban, and, by extension, Scrumban. The adoption of Scrum almost doubles
as experience in software development increases from less than a year to at least six years (from 27%
to 48%). So does the adoption of Kanban (from 14% to 29%) and of FDD (from 6% to 12%). FDD, much
like other agile frameworks, is an iterative process built around making progress on product features
and is, therefore, a not so intuitive method for less experienced developers who are naturally more
accustomed to linear processes.
The usage of waterfall drops slightly with experience as developers switch to either agile-waterfall
hybrids (for which we see a substantial jump in adoption by developers with more than one year of
experience) or to other agile frameworks. Waterfall's usage only picks up again among very
experienced developers (6+ years), mostly due to its high popularity among the older age groups (21%
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of 55+ year olds use waterfall as opposed to only 15% of 18-35 year olds).
Lean and XP show similar adoption patterns, i.e. their popularity initially falls with experience but
increases again with high experience levels. The majority of the followers of both methodologies (over
55%) also use Scrum, which may be signalling that inexperienced developers are evaluating the
frameworks before making the shift to Scrum later on in their careers. Lean is focused on optimising
time and resources and XP emphasises improving software quality by introducing rules, such as Pair
programming or Test-driven development (TDD). These characteristics imply that it normally takes a
certain level of skill - and normally experience - to master the two frameworks, which explains why
their adoption is higher among highly experienced professionals.
Finally, ASD and DSDM are two frameworks with relatively limited traction in the agile community.
DSDM is a methodology that may result in setting unnecessarily strict quality criteria for releasing
software during the planning phase, whereas ASD can lead to uncontrolled growth of the project
scope due to the rapid adaptation to changing requirements. Their popularity seems to drop even
further as developers spend more years in the software industry and experiment with more balanced
agile methodologies.
In conclusion, agile has already taken over the software world. The days when waterfall was the de
facto sequential approach to planning and running software projects are long gone, and a set of
iterative project management styles have emerged as a means for coping eﬀectively with the
uncertainties surrounding all industries. Organisations of all sizes have started embracing change in a
rapidly transforming business world, and agile is one of their most important allies in this endeavour.

Project management methodologies used, by
experience in software development
% of professional developers within each experience level (n=7,852)

0%

10%

20%

30%

40%

50%

Scrum
Kanban
Agile-waterfall hybrids (e.g. Scrummerfall,
Waterscrum)

Usage increases
with experience

Feature-driven development (FDD)
Scrumban

Waterfall
Lean

Usage stable
with experience

Extreme programming (XP)
I don't use any speciﬁc methodology for some of
my projects (e.g. side projects)

Adaptive software development (ASD)

Usage drops
with experience

Dynamic systems development method (DSDM)
I don't use any speciﬁc methodology for any of
my projects
< 1 yr

1-2 years

3-5 years

6+ years
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METHODOLOGY

Developer Economics 16th edition reached
19,000+ respondents from 165 countries around
the world. As such, the Developer Economics
series continues to be the most global
independent research on mobile, desktop, IoT,
cloud, web, game, AR/VR and machine
learning developers and data scientists
combined ever conducted. The report is based
on a large-scale online developer survey
designed, produced and carried out by
SlashData over a period of eight weeks
between November 2018 and February 2019.
Respondents to the online survey came from
165 countries, including major app, machine
learning and IoT development hotspots such as
the US, China, India, Israel, UK and Russia and
stretching all the way to Kenya, Brazil and
Jordan. The geographic reach of this survey is
truly reﬂective of the global scale of the
developer economy. The online survey was
translated into eight languages in addition to
English (simpliﬁed Chinese, traditional Chinese,
Spanish, Portuguese, Vietnamese, Russian,
Japanese, Korean) and promoted by 80 leading
community and media partners within the
software development industry.

across eight regions by a factor that was
determined by the regional distribution and
growth trends identiﬁed in our Developer
Economy research. Each of the separate
branches: mobile, desktop, IoT, cloud, web,
games, augmented and virtual reality, and data
science and machine learning were weighted
independently and then combined.
To minimise other important sampling biases
across our outreach channels, we weighted the
responses to derive a representative
distribution for platforms, segments and types
of IoT project. Using ensemble modeling
methods, we derived a weighted distribution
based on data from independent,
representative channels, excluding the
channels of our research partners to eliminate
sampling bias due to respondents recruited via
these channels. Again, this was performed
separately for each of mobile, IoT, desktop,
cloud, web, games, augmented and virtual
reality, and data science and machine learning.
For more information on our methodology
please visit
https://www.slashdata.co/methodology.

To eliminate the eﬀect of regional sampling
biases, we weighted the regional distribution
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Join our developer community!
Developer Economics is more than just a survey!
It’s a global community with 38,000 members and counting, bringing
together developers who care about what’s next in web, desktop,
cloud, mobile, IoT, AR/VR, machine learning, and game development.

Become a part of our tribe!
Get free priority access to our research ﬁndings, reports, graphs
Exclusive community prizes and oﬀers from our partners
Be the ﬁrst to learn when the new surveys are launched
Take our surveys, collect points and win cash prizes available only to
members
 Receive tech news, coding tips, event oﬀers and more straight to your
inbox





https://sdata.me/DE_Community

www.developereconomics.com/blog

Feel like you could write
a great article for our blog?
We want to hear your ideas!
Here are some popular topics our
readers love:
 Developer tools and technologies: use
cases, comparisons, experiences
 Career paths in software development
 Development practices: DevOps, agile
frameworks etc
Send your best pitch to
vanessa@slashdata.co
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