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2. 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.

/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.

3. Emerging Technologies: Interest in new 
technology ebbs and flows as the environment 
changes. In this chapter we look at how interest 
in emerging technologies changed over a 12 
month period. We also look at what percent of 
developers that are interested in a technology 
are actually using it. 

5. Third party platforms and ecosystems: 
Many platforms or ecosystems are trying to 
reproduce what Apple iOS and Google Android 
managed to do for the smartphone market by 
creating network effects between users and 
third-party developers. In this chapter we 
explore who the app developers for third-party 
platforms are, what are their motivations, their 
level of experience and which other sectors are 
they involved in. 

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 Miljana Mitic, Digital 
Marketing Executive for SlashData at 
marketing@slashdata.co. You can download 
this free report at 
http://www.developereconomics.com/resou
rces/reports

1. Developer psychographics: How do 
developers perceive themselves? To discover 
more about developers across the globe, we 
asked them to choose words that built us a 
word sketch to describe them. In this chapter, 
we introduce software developers in their own 
words.

Jo, Stijn, Peter, Michael, Eve, Steve, Christina, Alex, 
Eitan, Konstantinos, Lazaros, Sam, Anastasia, 
Andreas, Chris, David, Maria, Miljana, Moschoula, 
Natasa, Sarah, Sartios, Sofia, Stathis, Vanessa and 
Viktorija at SlashData.  

4. Game Streaming: Do game developers 
design for live-streaming? Gameplay streaming 
is a huge business opportunity, moving 
significant amounts of capital into the digital 
games ecosystem. But are developers actively 
designing their games to encourage it? What 
are the factors that influence developers' 
support for streaming? We report on the 
hardware platforms targeted by developers 
that most encourage streaming, and uncover 
the category of games they are building.

The report focuses on six major themes - each 
with its own visualisations, showing how the 
data lends insight into the developer 
community.

The 17th Developer Economics global survey 
wave ran from June 2019 to August 2019 and 
reached more than 17,000 developers in 155 
countries. This research report delves into key 
developer trends for H2 2019 and beyond.

6. Mobile cross-platforms frameworks: Mobile 
cross-platform frameworks help developers hit 
their targets, but how popular are they among 
developers? Do they like the abstraction that 
allows them to target multiple devices with 
different capabilities? Or is the compromise in 
performance and user experience too much of 
a stretch? We report on the uptake of different, 
popular frameworks and determine if the 
primary target platform and application 
category impacts a developer's preferences.

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. 

We'd like to thank everyone who helped 
us reach 17,000+ respondents for our 
survey, and create this report. Our 
Research Partners - Intel and Microsoft, 
and our Media Partners, who are too many 
to name here. A special thanks to Meetups 
which participated in our survey including:  
JS Lovers, Greece JS, Dev Japan, Beijing 
Python, PyHug Taiwan, Social Academy 
Hackers, Istanbul Coders, Amsterdam 
PHP, Singapore Android Developers.

THANK YOU

MEDIA PARTNERS 

STATE OF THE 
DEVELOPER 

NATION 
Q2 2019

DEVELOPER ECONOMICS
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� Most developers build apps for more than 
one type of third-party ecosystem.

� There are double the number of night owl 
developers compared to early birds (29% 
compared to 14%).

� Kotlin is the rising star among programming 
languages. It moved up from 11th to 8th 
place in just a year.

� More than one in three developers say they 
are introverts, but, comparatively, just 10% 
label themselves as an extrovert. There are 
almost four times as many introverts as 
extroverts among developers, which is 
significant because the wider community 
sees a 2:1 ratio in favour of extroverts.

� Developers are increasingly interested in 
and adopting DevOps and Mini-apps. 
Interest and adoption of cryptocurrency and 
computer vision is also increasing but to a 
lesser extent.

� Interest in robotics and quantum computing 
increased but the share of interested 
developers that are working on the 
technology dropped.  

� For four technologies interest and adoption 
remains constant. These are: blockchain 
applications other than cryptocurrency, 

conversational platforms/voice search, 
drones and biometrics.

� Only one out of ten developers are involved 
in building apps and/or extensions for 3rd 
party ecosystems (excluding mobile apps).

� More than half of developers say they are 
logical. 

� JavaScript is and remains the queen of 
programming languages with a community 
of over 11M active developers. On the 
second tier we have Java (6.9M) and Python 
(6.8M). 

� Just 16% of professional game developers 
say they are actively working on designing 
games for streamers to live-stream their 
gameplay to an audience.

� One in five AR/VR game developers design 
for gameplay streaming, perhaps because 
they are the most comfortable with different 
models for their games on emerging 
hardware and across new business 
channels. 

� Our data challenges the assumption that 
developers' language use is relatively stable 
over time. Instead, it seems that developers 
drop and adopt new languages all the time, 
depending on their needs and on their 
running projects.

� 4 out of 5 individuals working on ERP and 
CRM systems are professionals. In contrast, 
we see an equal share of professionals and 
amateurs who develop apps for messaging 
platforms, voice platforms, chatbots and 
smart home systems.

� 34% of mobile developers used cross-
platform frameworks in the last 12 months 
(40% of professional mobile developers, 33% 
of hobbyists and students).

� 31% of mobile developers whose primary 
target is iOS are using React Native. This 
compares with 21% of those who primarily 
target Android.

� 2 out of 5 app developers in Asia build apps 
for messaging platforms and/or chatbots.

� Almost one in four mobile developers opt to 
use React Native. 

KEY INSIGHTS

STATE OF THE 
DEVELOPER 

NATION 
Q2 2019

DEVELOPER ECONOMICS

01
The breadth and scale of a survey such as Developer Economics 
puts us in a great position to uncover interesting and reliable details 
about developers across the globe, from those starting out on their 
career in software, to seasoned professionals. We've never 
previously asked them about how they see themselves, but in our 
recent survey we provided a set of 21 words and asked them to 
choose up to five to form a word sketch of their personality. We also 
gave them the opportunity to provide their own text description. 

DEVELOPER PSYCHOGRAPHICS
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Over half of 
the developers 
say they are 
logical

In this chapter we analyse their choices to identify a different 
side to the developer population that is as diverse as the 
technology choices they make. Here we introduce software 
developers in their own words.

In a sector that places clear thinking front and centre, it is 
unsurprising that 58% of developers say they are logical. 
Tying for second place, but some way behind, are the 
descriptors team player and introvert at 37% each.  

We included some unusual labels, which have made for 
interesting analysis: there are slightly more dog lovers in the 
developer ranks than there are cat people, although the 
numbers are close at 15% and 13% respectively. We also 
uncovered that there are double the number of night owl 
developers than those that label themselves as an early bird 
(29% compared to 14%).

When it comes to descriptions that apply to how they use their spare time, 33% say they are a reader, 
making this the most popular choice of activity-based description. It is closely followed by 31% who 
say they are a gamer. Other activities such as music and sport score lower at 20% and 17% 
respectively. A low 7% make LEGO models, although the popularity of LEGO seems to be very much 
dependent upon age. A respectable 12% of developers under 18 make LEGO models, but the 
proportion halves to 6% within the age group 18-24. Only later in life, in the bands spreading across 
ages 35-54, does LEGO again rise in popularity, perhaps as a result of family time, or more disposable 
income.

How developers perceive themselves
% of developers (n=16,265)

Reader

Cat person

Artistic

Sensing

Makes a mean cocktail

Team player

Night owl

Loner

Logical

Early bird

All-rounder

Introvert

Gamer

Specialist

Sporty

Musical

Cynical

Extrovert

Makes LEGO models

Theatrical

Dog person

58%

37%

37%

33%

31%

29%

29%

21%

20%

17%

17%

15%

15%

14%

13%

13%

11%

10%

7%

4%

3%

10%37%

31%

17%37%

14%29%

21%29%

13%58%

7%

EXTROVERT

LONER

EARLY BIRD

SPECIALIST

SENSING

MAKES LEGO MODELS

38%

INTROVERT

GAMER

TEAM PLAYER

NIGHT OWL

ALL-ROUNDER

LOGICAL

CREATIVE 

Conflicting characters: Which dominate?
% of developers (n=16,265)

33%

READER
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Over half of 
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say they are 
logical

In this chapter we analyse their choices to identify a different 
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technology choices they make. Here we introduce software 
developers in their own words.

In a sector that places clear thinking front and centre, it is 
unsurprising that 58% of developers say they are logical. 
Tying for second place, but some way behind, are the 
descriptors team player and introvert at 37% each.  
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developer ranks than there are cat people, although the 
numbers are close at 15% and 13% respectively. We also 
uncovered that there are double the number of night owl 
developers than those that label themselves as an early bird 
(29% compared to 14%).

When it comes to descriptions that apply to how they use their spare time, 33% say they are a reader, 
making this the most popular choice of activity-based description. It is closely followed by 31% who 
say they are a gamer. Other activities such as music and sport score lower at 20% and 17% 
respectively. A low 7% make LEGO models, although the popularity of LEGO seems to be very much 
dependent upon age. A respectable 12% of developers under 18 make LEGO models, but the 
proportion halves to 6% within the age group 18-24. Only later in life, in the bands spreading across 
ages 35-54, does LEGO again rise in popularity, perhaps as a result of family time, or more disposable 
income.
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INTROVERTS AND WHERE 
TO FIND THEM

In recent years, there have been a number of books and 
TED talks about the differences between introverts and 
extroverts, particularly those that raise awareness of the 
different ways in which they see the world. Estimates 
suggest that approximately one third of the population 
can be considered as introverts, although this is a difficult 
figure to calculate. 

Amongst developers, the proportion choosing the 
introvert label is second highest, at 37%. Comparatively, 
just 10% label themselves as an extrovert. Thus, there 
are almost four times as many introverts as extroverts 
among developers; a significant difference from the 2:1 
ratio in favour of extroverts found in the wider 
community. 

Introverts 
outnumber 
extroverts in the 
developer ranks 
by almost 
four to one
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How developers in different technology sectors 
describe themselves

It is interesting to note that those in the older developer groups are less likely to call themselves an 
introvert (just one in four of those over 55 years, rising to just over one in three for 35-44 year olds). In 
comparison, the younger developer groups are perhaps more comfortable with openly describing 
themselves as such (40% of 18-24 year olds, 39% of 25-34 year olds). Maybe developers become more 
outgoing with age, although this certainly contradicts the stereotype of one becoming grumpier and 
less sociable later in life!

Within the software industry, the highest proportion choosing an introvert label are those with 
software development/programmer roles (38%) and in roles involving testing and QA (37%). In 
comparison, those in roles involving product management, marketing, sales or upper management, 
are the least likely to select the introvert tag, although, interestingly, the technically-slanted C-level 
roles (CTO, CIO, IT managers) are marginally more likely to consider themselves introverts when 
compared to their colleagues in CEO positions. 

Finally, almost half (42%) of developers who report to be cat people are also introverts, while 
comparatively, the proportion of dog lovers who say they are introverted is much smaller (one third). 

It isn't possible to tell if the more senior technical roles naturally attract extroverts, or if those in them 
become less introverted as their career progresses, driven by a need to communicate and work in a 
team. Speaking of which: how often do introverts describe themselves as team players? The answer 
is: not often. One quarter of those that say they are an introvert also say they are team players. In 
comparison, almost half of those who select extrovert also choose team player. 

Self taught developers and those with undergraduate degrees in computing are most likely to 
consider themselves an introvert (38% of them choose this descriptor), and self-taught developers are 
also the least likely to consider themselves as a team player (36%). Those working in game 
development, backend development and web developers are selecting the introvert label in highest 
proportions, while those in AR/VR and IoT are less likely to do so.

We looked at the words a developer chooses to identify themself and compared them to the 
technology sectors in which they are working. 

Developers in all 
technology sectors 
except games choose 
the description “logical” 
more than any other. 
Game developers put 
“gamer” as their first 
choice.

When it comes to playing games, those working in AR, 
VR and game development are most likely to adopt the 
gamer description, while web developers, desktop 
developers and backend developers are much less 
keen. Perhaps unsurprisingly, among those working as 
games developers, being a gamer is the most popular 
choice of description, selected by 59%. Developers in this 
sector are the only ones that relegate the ever-popular 
logical descriptor to second place. Indeed, game 
developers, AR and VR developers are comparatively 
less likely to apply the term logical to themselves 
compared to those working in other sectors. 

In their word selection, game developers and AR/VR developers reveal themselves to be the most 
polarised in their choice of descriptors, with a strong slant towards some and aversion to others. For 
example, those working in games or with AR and VR, are far more likely than other sector developers 
to describe themselves as artistic (21%, 26%, 27% respectively selected this), compared to a range of 
12% of backend developers up to 15% of desktop developers and 16% of web developers.
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Careers in the software industry tend to require 
a high level of domain knowledge balanced 
against a broad range of skills that are used 
day-to-day, such as a knowledge of a number 
of different programming languages, scripting 
runes and terminal commands, and use of tools 
such as Jenkins or git. Do developers recognise 
and reflect what it takes to do their jobs, or do 
they take it for granted that they have those 
skills?

The results depend on role. Just 23% of 
programmers consider themselves to be a 
specialist, in comparison to 34% of architects. 
This is understandable given that the latter role 
is typically more senior, and more focussed, 
and those adopting it are indeed highly 
specialised. (The label was also favoured by 
35% of DevOps specialists - the clue is in the 
name!).

While DevOps specialists have all-round skills, 
those are generally slanted towards non-artistic 
areas, since just 14% use artistic to describe 
themselves. This term is favoured, as would be 
expected, by UX designers (29%), UI designers 
(26%) and those in product management, 
marketing and sales (22%). The same proportion 
of CEOs and high-level management also like 
the descriptor.

However, the description all-rounder is not, as 
it first seems, a direct opposite of specialist. 
Programmer/software developers only 
consider themselves slightly more of an all-
rounder than a specialist. Less than one in 
three (30%) choose it to describe themselves, 

the lowest proportion of all the roles. In 
comparison, one of the highest proportions 
(42%) came from DevOps “specialists”! Perhaps 
their job title is incomplete: such roles typically 
require a deep specialist knowledge within an 
area, but the best practitioners have an 
additional ability to integrate and coordinate 
across a broad range of technical areas. 
Looking at those who say they are specialists in 
each type of role, we can see that just 27% of 
programmers also consider themselves all-
rounders. The overlap is much higher for those 
in DevOps roles: 42% of those who say they are 
specialists also say they are all-rounders (and 
there are similarly high numbers of data 
scientists, data analysts and product managers 
who categorise themselves as both). 

DEVOPS SPECIALISTS ARE ALSO ALL-ROUNDERS

As we age and gain experience, our perspectives change, and this naturally affects how we describe 
ourselves. Different generations of developers also have very different life experiences and interests, 
which is reflected in their self-description. More than one in three developers up to the age of 34 
years consider themselves to be a gamer, compared to fewer than one in four of the 35-44 age group, 
and fewer than one in five of the 45-54 year olds. 

All developers under the age of 54 are likely to have been exposed to gaming at some level, but the 
younger developers have come of age alongside a massive rise in smartphone gaming, which is likely 
to play its part in the way they relate to games. Instead of gaming, older developers are more likely to 
self-describe as a reader when compared to the younger group. 

YOUTHFUL DEVELOPERS PLAY GAMES, 
OLDER DEVELOPERS ARE READERS

How developers in different age groups 
describe themselves
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The specialist and all-rounder tags shift with age as would be expected: both are more popular with 
older developers and more than double the number of 35-44 year olds report in as a specialist 
compared to 18-24 year olds. Likewise for all-rounders, rising from 1 in 4 developers aged 18-24, to 1 
in 3 developers over the age of 35. Age and experience allow a developer to gain sufficient 
knowledge to become specialists, and similarly to acquire a broad level of all-round knowledge. So it 
is not unexpected that we find that older developers adopt these descriptors more readily.
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DEVELOPERS' CHOICE
We offered over 20 words for developers to create a word sketch to describe themselves, using up to 
five. We also provided a free text field for those that wanted to provide their own descriptive words. 
We received over 300 responses which ranged from analytical to zoned out, and indicated that we 
were learning all about the curious, enthusiastic, friendly geeks, and the innovative, lazy leaders. 

A few developers were confused as to why we were asking the question and pondered if we were 
trying to set up a dating site. Speaking of love, we found a few developers who love dancing, love the 
future, love puzzles and love music. We also discovered that a lizard person had answered the survey. 
This will surely help our research in years to come! 02

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.

PROGRAMMING LANGUAGE 
COMMUNITIES - AN UPDATE
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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. We estimate that in mid 2019 there are 18 million active software 
developers in the world. Second, our large-scale, low-bias surveys which reach tens of thousands of 
developers every six months. In the surveys, we consistently ask developers about their use of 
programming languages across ten areas of development , giving us rich and reliable information 1

about who uses each language and in which context. 

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. 

1 We have programming language information for each of the following fields: web, cloud, mobile, desktop, IoT applications, IoT 
device-side code, game development, AR/VR, 3rd party app ecosystems, and machine learning & data science. In this report, 
we look at broadly used languages, present in 7 or more of these areas, counting developers who use each language in at least 
one area.

JAVASCRIPT REMAINS QUEEN OF 
PROGRAMMING LANGUAGES

The most popular programming language by a wide margin is Javascript, including derivatives like 
TypeScript and CoffeeScript. The Javascript community counts over 11 million active developers. 
Even in software sectors where Javascript is least popular like machine learning or on-device code in 
IoT, over a fifth of developers use it for their projects. 

On the second tier we have Java (6.9M) and Python (6.8M). The rise of machine learning is a clear 
factor in the success of Python: 8 in 10 machine learning developers use Python in their work 
(compared to just 25% using R, the other language often associated with data science). Java, of 
course, is a cornerstone of the mobile app ecosystem (Android) as well as a great general-purpose 
language. 

The row of major, well-established languages is completed with C# (5.5M), PHP (5.2M), and C/C++ 
(4.0M). More recently developed, up-and-coming languages such as Kotlin, Swift, Go, Rust, or Lua are 
still much smaller, under 2 million active developers each. 

Active software developers in millions (n=11,292)

Programming language communities Q2 2019
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In this edition of our Developer Economics survey, we slightly changed the way we ask about 
programming languages. In previous surveys we allowed developers to differentiate between the 
language they use the most in a given area - their primary language - and languages they are also 
using, but to a lesser extent. This time, we simply asked them which languages they use. As it turns 
out, developers responding to that simple question say they use fewer languages, on average, as 
compared to when asked explicitly about primary and secondary languages. 
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To learn more, we took a look at our panel respondents who can be identified across surveys , to see 2

how their behaviour changes. The first observation is that there is a large turnover of language use, 
with both churn and new adoption in the tens of percentages across most languages and all sectors. 
This data challenges the assumption that developers' language use is relatively stable over time. 
Instead, it seems that developers drop and adopt new languages all the time, depending on their 
running projects and needs. Language use is not static. 

2 We consciously renew much of our respondent base in each survey, to make sure we catch changes and trends. However, we 
also maintain a survey panel of repeat respondents, to enable just this kind of analysis. You can read more about it in our 
methodology here: https://www.slashdata.co/methodology/

Language use is 
not static: developers 
drop and adopt 
new languages 
all the time

In the overall picture, it seemed that the overall 
adoption of Python and C/C++ in particular had 
dropped since the last survey, corresponding 
with their one place drop in rank. This was 
surprising especially for Python, which we had 
identified as a high-growth language in earlier 
surveys. Looking at returning panelists, 
however, we find no evidence that developers 
have dropped those two languages at a 
significantly higher rate than others. 

We have also found no evidence that 
developers have chosen fewer “also using” 
languages, but have kept the languages they 
previously indicated as their primary language. 
This adds more information to the high turnover 
in languages that we observed. It would appear 
that it is not meaningful to speak of “Java 
developers” or “Python developers” in any 
fundamental sense, other than that they use 
those languages at a certain point in time. 

While we see a net decline in the use of most 
languages by our repeat respondents, some 

languages reverse that trend and show 
significant growth. The first of these is Kotlin, 

which we are confident to say is the rising star 
in the programming language firmament. This is 

also very evident from Kotlin's rank among 
programming languages, where it moved from 

11th to 8th place in just a year. One in ten 
developers now use the language. 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 

(with a drop in rank to match for the latter). We 
also see growth for languages like Rust, Go, 

Scala, and Dart. 

Kotlin is the 
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Developers' interest in new technologies and their eventual 
adoption is not a linear progression. It can accelerate or stagnate 
depending on many factors from a new innovation's complexity 
and availability to its potential to make a global impact. One of the 
key ingredients for mass adoption is innovators' and developers' 
interest and willingness to work with the technology.
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TRENDS IN TECHNOLOGY ADOPTION
To measure interest and adoption we asked 
developers if they are working on, learning 
about, interested in or not interested in each 
emerging technology. For the purpose of our 
analysis, developers engaged with a 
technology are either interested, learning about 
or working on it. We measured adoption as the 
share of developers who are involved in a 
technology and are working on it. 

willingness to work with the technology.

We have tracked developers' interest and 
adoption of 12 different technologies over two 
surveys spanning 12 months ending Q2 2019. 
Each technology fits into one of three patterns: 
developers' interest and adoption increasing, 
developers' interest increasing faster than 
adoption and developers' interest and level of 
adoption remaining constant. 

Developer's Interest in emerging technology 
by developers working on it

Q4 2018 n= 11,777  | Q2 2019 n=16,005
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DEVOPS

MINI-APPS

COMPUTER VISION

CRYPTOCURRENCY

FOG/EDGE COMPUTING

We saw a significant increase in developers' involvement and adoption of five technologies in the 6 
month period ending Q2 2019: DevOps, mini-apps, computer vision, cryptocurrencies, and fog/edge 
computing. 
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Development managers are increasingly rolling out 
DevOps leading to many more developers and IT 
professionals who are being exposed to it. In reality 
DevOps is a process or a collection of innovations, 
which reaches across development operations, 
more than any single technology. This proliferation 
of DevOps is evident because 70% of developers 
are either interested in it, learning about it or have 
already adopted it. This level of involvement is up 
from 66% in the previous 6 month period and 
adoption has also risen from 25% of those interested 
or involved in DevOps to 28%. 

DevOps is evolving quickly and reaching across 
developer operations, organisations and skill sets. It 
is no longer just about continuous integration, but 
has evolved to continuous deployment or the 
automation of the entire production process. With 
this increase in automation and reach, integrating 
end-to-end security becomes an important part of 
the process. Machine learning and data science are 
also increasingly used to optimise automation and 
operations. 

70% 
of developers 
are interested 
in DevOps

Developers adopted mini-apps at a higher rate in the first half of 2019 
than the second half of 2018. Involvement increased by 2 percentage 
points but much of that was due to increase in adoption. Of the 
developers that are involved (interested, learning or working on) in mini-
apps, the share that are currently working on them grew from 17% to 
21%. This is offset by the share of developers involved in mini-apps that 
are simply interested in the technology, which dropped by 5 
percentage points. 

Mini-apps are small apps that run inside a larger app, such as WeChat, 
making them more accessible because, once that primary app is 
installed, users can access the embedded mini apps without additional 
downloads. Mobile users are increasingly spending their screen time in 
just a few apps, which creates the opportunity for mini-apps. These 
small pieces of software provide a channel for brands to engage with 
users within their preferred app and help app developers retain users.  

21% 
of developers 
with some interest 
in mini-apps are 
working on them

Mini-apps are not very complex and are pushed by 
mobile platforms and app providers, making it easy 
for developers to adopt. While mini-apps may be 
popular now, the next platform or experience to 
capture users' attention may relegate mini-apps to a 
passing fad. Today the technology may be different, 
but we have seen this approach many times. 
Remember widgets? 

The number of developers involved in computer vision saw 
noticeable growth in the last 6 months, but the share of those 
developers that are actually adopting it saw only a slight 
increase. Computer vision has wide range of applications that 
can disrupt and revolutionise many aspects of our daily lives. 
Self driving cars is one application along with AR and facial 
recognition. Presumably this potential is driving interest but the 
challenge of course is making it work. Significant resources are 
being invested to optimise algorithms and deploy new machine 
learning technologies to improve performance, but progress 
requires specific skill sets and large amounts of data. These 
barriers are limiting the number of developers that are actually 
adopting the technology.

A similar trend can be observed with cryptocurrency where the 
percentage of developers involved or interested increased from 
49% to 52% but adoption remains constrained. The share of 
developers involved that are actually working on the technology 
increased less than 1 percentage point. Over the observation 
period, a few things have happened that are adding legitimacy to 
cryptocurrency. Institutions have begun investing and exploring 
the technology which has helped fuel an increase in value of 
popular coins such as Bitcoin which has risen significantly off the 
lows reached in December of 2018. Facebook's announcement 
that they are getting into the crypto game is also a market 
development that adds legitimacy, fueling interest. The utility of 
cryptocurrency and its acceptance as payment is a significant 
barrier to adoption, but Facebook's entry into the market may 
change this.

While interest and adoption of fog/edge computing remains 
low, we are seeing an increase in adoption and a slightly greater 
level of interest. A number of technologies are driving demand 
for Fog/Edge computing including, IoT, IIot, AI, and ML, but the 
lack of standardised security is limiting growth. 
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Watching live-streamed gameplay over the internet has become a 
popular form of entertainment. While multiplayer gaming itself is 
nothing new, internet and graphics technology have now advanced 
to the point that online matches are captivating, immersive and 
sociable. The most professional and competitive eSports leagues 
have captured huge audiences: recent estimates suggest 250 
million people watch eSports and, by 2022, the audience is 
expected to grow to 300 million frequent viewers. The 2018 World 
Championship of League of Legends by Riot Games attracted 
almost 100 million unique online viewers, which is more than the 
2018 Super Bowl.
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Robots have become commonplace in 
manufacturing and logistics but have yet to 
make significant inroads into the home. This lull 
in adoption may stem from the industry's 
challenge in crossing the chasm into the mass 
consumer market. While adoption may have 
slowed, interest still remains high as the future 
for robotics remains bright.

Quantum computing is still a very nascent 
technology that requires complex 
infrastructure to keep these machines stable. 
While large computing firms are building 
quantum computers and enabling access 
through the cloud, the ability to actually adopt 
the technology is still quite difficult. Given that 
quantum computing is a fundamentally new 
way to compute, the technology is capturing 
the imagination of developers, and continuing 
to drive far more interest than adoption as we 
have observed in previous reports. 

A number of technologies saw interest grow 
while the share of developers engaged or 
interested actually adopting them dropped. 
This is the case for Quantum computing and 
Robotics. 

GROWING INTEREST BUT ADOPTION 
IS NOT KEEPING UP
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PLATEAUED TECHNOLOGY

Developers’ interest in and adoption of four particular technologies has barely changed from last year. 
These are: blockchain applications other than cryptocurrency, conversational platforms/voice search, 
drones and biometrics.

Similar issues face both blockchain and conversational platforms as they experience growing pains 
on the road to maturity. They can be hard to develop and don't perform particularly well. Blockchain 
apps are full of slow and complicated processes and lack standardisation. Similarly, the ability to 
integrate chatbots and conversational platforms is limited and bots still have a hard time 
understanding context. 

The growth of drones has also been slowed by the limitations of machine learning and computer 
vision and other infrastructure that would enable them to be more autonomous. Large scale 
deployments of autonomous drones are still on the drawing board or in marketing videos. Biometrics 
has hit critical mass as most new mobile devices are integrated biometric scanners. This is limiting 
additional growth.

In this year's survey we asked developers about self driving cars for the first time. Developers are very 
interested in the technology, and some online training courses to learn how to work in the industry 
have sprung up, but the share of developers that are actually working on autonomous vehicle 
technologies is quite low. Very aggressive performance targets and timelines have been set for 
autonomous vehicles which are not being met. While they work well, getting to perfection will take 
much more investment than initially forecast. The ability for this technology to change the world has 
generated significant interest but to get to the required level of performance demands very specific 
skill sets.

The potential of new technology always generates excitement and interest but, often expectations 
exceed reality. That said, when market forces, developers' interest and skill sets align, adoption can 
happen quite rapidly.

BEGINNING COVERAGE
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DO GAME DEVELOPERS DESIGN 
FOR LIVE-STREAMING?

Businesses across a range of sectors have realised there is money to be made. The streaming 
industry, which includes eSports, was estimated to earn $10 billion USD in 2018, with predictions that 
it will top $13 billion in 2019. Game companies are only too happy to encourage live-streaming to 
open a new promotional channel to generate sales. For example, hobby gamers can watch more 
experienced players and get pointers before deciding whether to play for themselves. Twitch is 
increasingly being used as a channel for tutorials whereby expert gamers share their tips and tricks. 
Indeed, the best players have become celebrities and attract millions of fans who subscribe to their 
YouTube or Twitch channels, leaving tips and donations. The size of a player's audience also attracts 
sponsors who are keen to access a new demographic of young digital natives.

Are software developers similarly enthused by streaming gameplay? They don't see the revenue 
directly, although the ultimate result is that significant amounts of capital moving into the digital 
games ecosystem. We asked over 1300 game developers whether they are deliberately designing 
their games for live-streaming gameplay. The resulting responses fit into three groups: those that are 
open to the opportunities arising from streaming, those that are not yet designing with streaming in 
mind, but are considering it for the future, and those that do not know about or are not considering 
streaming in their game design.

ARE GAME DEVELOPERS OPEN 
TO LIVE-STREAMING?
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Just 16% of professional game developers say they 
are actively working on designing games for 
streamers to live-stream their game play to an 
audience. The majority of game developers are 
hobbyists and just 10% are designing for streaming 
game play. The difference is to be expected, given 
that gameplay streaming is mostly associated with 
brand promotion and revenue generation. The 
percentage of game developers who do not 
currently design their games for gameplay 
streaming but may do so in the future sits at 40% and 
38% for professionals and hobbyists respectively.

16% 
of professional game 

developers and 10% 

of hobbyist game 
developers design 
for gameplay 
streaming 

The way games are delivered, and how players or 
spectators consume them, is changing rapidly and the 
lines between who is playing a game and the platform 
it is running on are blurring. In a single experience a 
streamer may be broadcasting their game play while a 
second level of gamers are interacting with the action 
on a streaming service or watching gameplay on a 
SmartTV.

Analysing the platforms developers are targeting for 
their streaming games can be tricky, in part because 
of game streaming whereby game code runs on one 
computer and is consumed upon another (for 
example a game running in the cloud may be played 
on a desktop). Game-streaming services such as 
Steam allow direct and on-demand delivery of games 
onto computers, consoles, and mobile devices, similar 
to the familiar video on demand services such as 
those from Netflix. Only 11% of game developers are 
specifically targeting these platforms but, of those 
developers, just under one in four are designing their 
games to facilitate live-streaming of gameplay.

Almost 1 in 4 
developers targeting 
streaming services 
like Steam are 
designing for 
gameplay streaming
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The console model is slowly dropping away as 
a target for developers as the capabilities of TV 
hardware and online services continues to rise. 
Services such as Steam Link enable players to 
stream games from their PC to their smart TV 
creating a virtual game console, and 
developers targeting smart TVs and set top 
boxes are the most likely to be designing their 
games for live-streaming: 24% say they already 
design their games for it and 38% say they may 
consider it in the future. 

Some game developers are showing interest in 
designing for gameplay streaming, for example, 

those working with augmented and virtual 
reality (AR & VR) hardware. One in five AR/VR 
game developers say they design for gameplay 
streaming. One of several explanations for their 
higher levels of interest is that these 
developers are natural innovators; they are 
comfortable exploring different models for their 
games on emerging hardware and across new 
business channels. Another reason behind the 
increased proportion working on live-streaming 
is that output from AR & VR devices is not yet 
enabled or straightforward for players to live-
stream, so the game developers must provide 
the means and opportunity for their users if 
they are to cash in on the gold rush.

While the more familiar traditional games 
console platforms have higher levels of 
developer mindshare (18%) compared to game-
streaming services (11%), the proportion of 
developers that are considering live-streaming 
games from console platforms is significantly 
lower (17%) compared to those targeting game 
streaming (24%). 

Of those targeting the desktop, which has the 
highest mindshare of any target platform for 
game developers, there is a similar proportion 
of developers who are not designing for 
streaming (90%). This pattern is likewise 
reflected by those game developers targeting 
the web (89%) which has the third largest 
mindshare for game developers. But games 
that are most often live-streamed are played on 
desktop via the cloud! This seems like a 
disconnect, but games played this way are 
generally accessed through a game-streaming 
service such as Steam.  

Those targeting mobile platforms, such as 
smartphones and smartwatches, are unlikely to 
be designing for live-streaming. Mobile gaming 
is not a suitable medium, since it is typically the 
domain of 'casual' games rather than the full-
featured multiplayer experiences that are more 
immersive. Just under half of mobile game 
developers say they do not design for 
gameplay streaming and have no plans to do 
so. Another 40% say they do not yet design for 
gameplay streaming, but may consider it in 
future. Only 10% say they do design for live-
streaming. Since mindshare for smartphones as 
a target by game developers is the second 
highest of all platforms, a large proportion of 
game developers have effectively rejected 
designing for gameplay-streaming.

1 in 5
AR/VR game 
developers are 
designing for 
gameplay 
streaming

Does the hardware target influence whether a
developer designs for live-streaming? 
% of game developers per hardware platform (n=2,686) | 
Mindshare of each platform (n=2,871)
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Whether a game is popular in terms of live-streaming will depend significantly on how the multiplayer 
experience has been designed. The category of game will also be important, since games such as 
educational or puzzle games do not lend themselves to creating exciting gameplay for a large player 
base. Game developers that develop action, adventure and arcade-style games are most likely to be 
designing for live-streaming and to be considering doing so in the future. For example, 61% of those 
developers who said they were designing for gameplay streaming said they were working on action-
style games. In comparison, more developers said they were not developing for gameplay streaming 
within puzzle games than said they were doing so. 
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Whether a game is popular in terms of live-streaming will depend significantly on how the multiplayer 
experience has been designed. The category of game will also be important, since games such as 
educational or puzzle games do not lend themselves to creating exciting gameplay for a large player 
base. Game developers that develop action, adventure and arcade-style games are most likely to be 
designing for live-streaming and to be considering doing so in the future. For example, 61% of those 
developers who said they were designing for gameplay streaming said they were working on action-
style games. In comparison, more developers said they were not developing for gameplay streaming 
within puzzle games than said they were doing so. 
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05
Many platforms or ecosystems are trying to reproduce what Apple 
iOS and Google Android managed to do for the smartphone 
market by creating network effects between users and third-party 
developers. Smartphone users attract developers. Developers 
create apps. Apps attract more users, which in turn attract more 
developers. Much like in mobile, the winners for each type of third-
party platform will be decided by developers.
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Category of game and its influence on the 
choice to design for live-streaming 
% of game developers (n=1,309)
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Currently, designing and developing specifically for live-streaming appears to be mostly a niche 
interest for game developers working with emerging hardware and game distribution platforms. 
However, as a channel, Twitch is gaining traction as a tool amongst the broader software developer 
community, perhaps as a result of their experience in forming part of the audience for eSports. 
Software developers are also using Twitch to learn together online as a community, by streaming 
their programming projects and talking through their work. It is possible that live-streaming will 
become a mainstream part of the development process, if not the output, and could well be a new 
addition to many software communities in the years to come.
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The mechanics of network effects seem similar regardless of the type of 
platforms and/or ecosystems. Initially, apps are focussed on winning users 
and keeping them engaged. Then, they open up to innovation by third-party 
developers and evolve into open ecosystems with hundreds of millions of 
users.

It is therefore critical to understand who the app developers for third-party  
platforms are? What are their motivations, their level of experience and which 
other sectors are they involved in? Does this differ depending on what type 
of third-party systems they develop for or where they are based?

In our Q2 2019 survey, we asked 17,295 developers - for the first time - 
whether they are involved in building apps, mini-apps skills or extension for 
third-party platforms and ecosystems, and if so, which types of third-party 
ecosystems they develop for.
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INTRODUCTION

The domain overall attracts a relatively low 
share of amateurs (38%). For comparison, 7 out 

of 10 developers involved in machine 
learning/AI are hobbyists or students. It would 
be easy to conclude that developing apps or 
acquiring development skills for third-party 
systems is not seen as a future growth area but 
we will see that the actual picture is a lot more 
nuanced than that.

First things first, it is important to bear in mind 
that only one out of ten developers are 
involved in building apps and/or extensions for 
third-party ecosystems (excluding mobile apps) 
whereas at the other end of the spectrum as 
many as 64% of developers report being 
involved in web apps/Software as a Service. Of 
those involved in building apps for third-party 
ecosystems, 73% are also involved in 
developing web apps, 58% in backend services 
and another half of developers in mobile apps.

Indeed, some notable distinctions need to be 
made amongst developers who work on 
building apps, mini-apps or extensions for third-
party platforms starting with the type of third-
party ecosystem itself.

A NICHE MARKET STILL

A third of developers who build apps/extensions for third-party platforms do so for ERP systems and 
another third for CRM systems. Those are the most popular type of third-party ecosystems. Only 
messaging platforms and chatbots are in the same ballpark (29% and 26% of app developers 
respectively) while other ecosystems such as smart homes, blockchain and voice platforms get 
around 15% mindshare.

That said, app developers are unlikely to work on one type of third-party ecosystem/platform only. In 
fact, they develop for an average of two types of third-party ecosystems. For example, half of 
individuals who develop for ERP systems also develop for CRM systems and vice-versa. In contrast, 
about 1 out of 5 of those who develop for ERP systems also do so for chatbots or messaging 
platforms. We see a similar pattern emerge between chatbots and messaging platforms for (i.e. half of 
developers who build apps for chatbots do so for messaging platforms) as well as voice platforms 
and chatbots. 

Simply put, at a high level, we see two distinct groups of developers: those building apps for 
enterprise business software application and those developing for consumer product/service type 
apps. Looking into the mix of professional and amateur developers, their goal in app development 
and experience in software development, some significant differences surface between these two 
groups. 

MOST DEVELOPERS BUILD APPS FOR MORE THAN 
ONE TYPE OF THIRD-PARTY ECOSYSTEM

Looking into the mix of professionals and 
hobbyists/students for each type of third-party 
systems shows clear differences between 
individuals who develop for ERP and/or CRM 
systems and those developing for messaging 
and voice platforms, chatbots and smart home 
systems. 

4 out of 5 

individuals working 
on ERP and CRM 
systems are 
professionals
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Unsurprisingly, 4 out of 5 individuals working on ERP and CRM systems are professionals. Those 
systems are business software applications that are part of cloud-based enterprise software solutions 
and as a result it's only natural to see such a high share of professionals. In fact, 65% of individuals 
who develop apps for ERP systems are targeting large enterprises, SMBs or internal employees. In 
line with those findings, the most important goals in developing apps for ERP and CRM systems are to 
increase organisational efficiency or reduce costs (34%) and generate revenue via contract or 
commissioned app development (20%). Those developers are very experienced with 65% of them 
having over six years of experience in software development - and as many as 85% of them have over 
three years of experience.

In contrast, we see an equal share of professionals and amateurs who develop apps for messaging 
platforms, voice platforms, chatbots and smart home systems. Focussing on messaging platforms 
and chatbots (as these are the most popular type of third-party platforms behind ERP and CRM 
systems), we see that only 20% of developers are building apps with the goal of generating revenue. 
Instead, half of them state that the main goal is to have fun or to gain experience in order to maximise 
future opportunities. Developing apps for third-party messaging platforms and chatbots is therefore 
perceived as a future area of growth.

Unlike ERP and CRM systems, developers working on messaging platforms and chatbots primarily 
target consumers (31%). That said, 24% of developers working on apps for messaging platforms and 
19% on apps for chatbots mention cost reduction/organisational efficiency. At this point, there is little 
doubt that consumers are not the only attractive market for both messaging platforms and chatbots 
developers.

The most popular messaging apps such as WhatsApp, Facebook Messenger and Skype have 
amassed hundreds of millions of active users each. Facebook Messenger, and Facebook-owned 
WhatsApp, even crossed the 1 billion active users mark, therefore it's not surprising to see that they 
attract an eclectic mix of developers. 

52 OUT OF  APP DEVELOPERS IN ASIA BUILD APPS 
FOR MESSAGING PLATFORMS AND/OR CHATBOTS
It is no secret that East Asia and South Asia are the number one and 
two social media markets worldwide with over 1 billion users accessing 
social media platforms. Messaging apps are at the core of this social 
landscape.

This contrasts sharply with North America and Western Europe, 
regions where only 22% of individuals develop apps for messaging 
platforms and/or chatbots. That is not to say that in Europe and North 
America developing apps for messaging platforms and chatbots is not 
popular. While not necessarily as popular as in Asia, app development 
for messaging platforms and chatbots are only surpassed by CRM and 
ERP systems. 

Indeed, developing apps for CRM is the most popular type of third-
party app development in North America and Western Europe (28% of 
developers), but it is nonetheless significantly lower than for other 
regions such as Eastern Europe, Middle East & Africa and Oceania (36% 
on average across those regions). With cloud adoption increasing, 
CRM software-as-a-service is making adoption and deployment 
significantly cheaper than on-premises versions, prompting CRM 
buyers to replace existing on-premise CRM systems. This trend seems 
to be particularly pronounced in Oceania where 41% of app developers 
build apps for CRM systems.

This clearly shows in our data as almost 2 out of 5 app developers 
based in Asia build apps for messaging platforms and/or chatbots. 
Wechat and LINE, the two most popular messaging platforms, are 
actively working to enforce their dominance in Asia by providing 
access to various consumer services through their platforms and as a 
result attract an eager audience of developers looking to be part of the 
next big thing.
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In conclusion, there is not a 'typical' developer involved in building apps or extensions for third-party 
platforms or ecosystems. It all depends on what type of third-party platforms they're developing for 
and how mature those ecosystems are. We've seen that developers who build apps for business 
software applications are widely different from those who do so for messaging platforms and 
chatbots. As cloud adoption increases and ML/AI gets closer to achieving a human level of 
understanding, we are bound to see some changes for developers getting involved in these types of 
third-party ecosystems.
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Do you know anyone who says their phone runs their life? It's not 
surprising if you do; after all, smartphones are our calendars, 
address books, music collections, photo albums and our network 
connection to the world. For many, unlimited high speed data 
allows streaming music, video or games, while others use apps for 
banking, shopping and ride sharing, to name just a few. As users, 
we have come to expect our phones to run our lives. We are 
demanding … and we are many! 
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Since the app store opened its doors back in 2008, the number of users and range of devices has 
exploded. Developers have needed to find ways to satisfy more people using more, and more varied, 
hardware. This has challenged the traditional model of developing native apps for each hardware 
platform, using different teams with different skills and tools. The practice and business of mobile 
development has matured to embrace cross-platform frameworks, allowing apps to be built to run 
on multiple platforms. This is ideal for cost-efficiency since it allows a single team to work on a 
solution across a range of target hardware and the use of a single technology stack allows for 
simplicity and consistency, a shorter time to market and, later, simplicity in the maintenance and 
update cycle. 

Supporting us are the mobile software developers, and there are many of them too. We estimate the 
number of mobile developers globally to be 13.1M in Q4 2018, up from an estimated 11.8M in Q2 2018. 
In Q2 2019, 40% of all developers said they were working on mobile, with 19% saying they were doing 
so for work and a further 19% diving into projects for a hobby. 

34% of mobile 
developers used 
cross-platform 
frameworks in the 
last 12 months (40% 
of professional 
mobile developers, 
33% of hobbyists 
and students)

Cross-platform frameworks may seem heaven-sent to 
business, but how popular are they among developers? 
Do they like the abstraction that allows them to target 
multiple devices with different capabilities? Or are they 
frustrated that they cannot take advantage of the shiny 
new hardware differentiators that manufacturers build 
onto their phones? Is the compromise in performance 
and user experience worth the advantages, or is the 
dream of cross platform uniformity a nightmare for those 
on the development coalface?

In Q2 2019, 34% of mobile developers said they had used 
cross-platform frameworks in the last 12 months, with 
40% of professional mobile developers having used 
them, compared to 33% of hobbyist mobile developers 
and students. This is to be expected, since the gains of 
such a framework are mostly cost-efficiency, while 
hobbyists are, by their nature, working on mobile for 
different reasons. 
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We develop our own 
framework

Apache Cordova

Mobile developers’ primary cross-platform
framework choices 
% of mobile developers (n=1,189)

When it comes to choosing a primary cross-platform framework, almost one in four mobile 
developers opt to use React Native. This is understandable; it has a lot going for it since much of a 
project's code can be re-used across different target devices. The ability to write in JavaScript also 
makes it a popular choice, and because it renders graphics natively under the hood it is reasonably 
performant. It's a great overall choice for companies with web expertise within their engineering 
teams. Xamarin and Flutter have a similar, but lower share, with Ionic in fourth place. Xamarin is a sure 
choice for teams with C#.NET experience, although some skills with native languages 
(Swift/Objective-C and Kotlin/Java) are also needed. While it is open source, it is an expensive choice 
for enterprises who need to buy IDE seat access. Flutter is the new kid on the block. Much like 
Xamarin, it runs code as native, and thus apps are performant making it good for graphics and high 
quality apps. However, it requires developers to learn Dart, and of competing platforms, it offers the 
lowest levels of code reuse. Only about 60% of a project's code is reusable. Flutter is not providing the 
simplest way to write, deploy and maintain a single project across a range of devices, so those who 
have that as their primary requirement will be looking elsewhere. Perhaps Ionic hits the spot for them: 
its apps can be deployed to both Android and iOS, and since the GUI can be developed using web 
technologies, it is easy to work with. Projects can still use native features but the resulting code is less 
performant. It's not the ideal choice for everyone, but is a good choice for simple apps.
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When it comes to choosing a primary cross-platform framework, almost one in four mobile 
developers opt to use React Native. This is understandable; it has a lot going for it since much of a 
project's code can be re-used across different target devices. The ability to write in JavaScript also 
makes it a popular choice, and because it renders graphics natively under the hood it is reasonably 
performant. It's a great overall choice for companies with web expertise within their engineering 
teams. Xamarin and Flutter have a similar, but lower share, with Ionic in fourth place. Xamarin is a sure 
choice for teams with C#.NET experience, although some skills with native languages 
(Swift/Objective-C and Kotlin/Java) are also needed. While it is open source, it is an expensive choice 
for enterprises who need to buy IDE seat access. Flutter is the new kid on the block. Much like 
Xamarin, it runs code as native, and thus apps are performant making it good for graphics and high 
quality apps. However, it requires developers to learn Dart, and of competing platforms, it offers the 
lowest levels of code reuse. Only about 60% of a project's code is reusable. Flutter is not providing the 
simplest way to write, deploy and maintain a single project across a range of devices, so those who 
have that as their primary requirement will be looking elsewhere. Perhaps Ionic hits the spot for them: 
its apps can be deployed to both Android and iOS, and since the GUI can be developed using web 
technologies, it is easy to work with. Projects can still use native features but the resulting code is less 
performant. It's not the ideal choice for everyone, but is a good choice for simple apps.
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A high proportion of developers (32%) who have Windows 8/10 devices as their primary target, use 
Xamarin if they select a cross-platform framework. This is unsurprising given that it is a Microsoft 
offering and ideal for those with existing C# skills.

Some 20% of mobile developers whose primary target is Android are opting to use Flutter when they 
choose to use a cross-platform framework. However, despite it being a Google product, Android 
developers are not flocking to it in overwhelming numbers. A similar proportion of Android developers 
are using Xamarin (20%) or React Native (21%). 

React Native is quite clearly the dominant choice for developers primarily targeting iOS or developing 
for the mobile browser. Ionic (and jQuery) mobile sit in joint second place as the choice of 11% of those 
primarily writing apps for a mobile browser and selecting to use a cross-platform framework to do so.  

However, iOS developers are focussed: on React Native. Almost one in three of those using cross-
platform development techniques are selecting to use it. Xamarin is strong in second place (19%), 
which is comparable to usage by Android developers but Flutter is much less popular among iOS 
developers. Only 10% of iOS developers using cross-platform frameworks use Flutter, half the share 
of Android developers. Developers with a primary interest in iOS are unlikely to want to spend time 
writing Android-specific code or learning Dart. The lowest proportion of Ionic-based apps are from 
those with a focus on iOS, again, unsurprising given that React Native is a dominant choice, and will 
absorb most of those teams with web-development skills.

Developers working upon these types of apps need to release them swiftly and cater for a broad 
range of devices, and it seems that cross platform assists with those dominant requirements. 

In comparison, the gap between developers writing native games (19%) and those using cross-
platform frameworks to deliver games (21%) is much lower. The vast majority of mobile games are 
created by hobbyist developers who are experimenting on a single platform rather than casting their 
net across all of them or aiming for a large profit. As a different breed of developer, they do not share 
the priorities that drive professional development houses focussed on B2B and B2E. Hobbyists make 
choices according to their own criteria: native games are more performant, while cross-platform 
games can be easier to create, so there is almost parity in the numbers within each group. 

A similar ratio seen in games can be seen in other app categories where consumers are the primary 
target. Like game developers, their priorities are not necessarily focussed on hitting every possible 
device as quickly and cheaply as possible while keeping ongoing maintenance overheads low. 

The uptake of cross platform frameworks is something we have tracked for some time as part of our 
developer economics surveys. We will continue to report on their importance in the mobile space, 
and the choices that developers are making to embrace or reject them, which may well be affected 
by changes in the industry as Flutter comes of age and Swift UI makes an impact.

Mobile developers told us about the different categories of app that they are creating. Business and 
productivity apps are a popular choice but there is a significant difference in proportion between 
those who have used a cross-platform framework in the last 12 months (30%) and those created by 
native app developers (22%). A similar gulf is evident for those working on enterprise apps, created by 
25% of mobile developers who use cross-platform frameworks, and 19% of those who do not.

Android and iOS have the lion's share of the OS space, with Android dominating in terms of sales, 
taking approximately 70% market share, compared to Apple's 25%. However, the number of 
developers who primarily target iOS is disproportionately high at 17%, compared to 55% for Android. 
This is the result of several factors in Apple's favour: wider market adoption in B2C, B2B and B2E 
markets; a single point of revenue collection via the Apple app store. Apple users also typically have 
higher spending power. Targeting the mobile browser is a strong third player with 16% of mobile 
developers adopting it as their primary target in Q2 2019. Running code in the browser offers a cross 
platform target in and of itself, and additional freedom from any app store submission process.

Differences in mobile application category for
those using cross-platform frameworks  
compared to those who are not
% of mobile developers using cross-platform frameworks (n= 1,346) 
and not using them (n=2,543) 
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METHODOLOGY 

Respondents to the online survey came from 
155 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 more than 
70 leading community and media partners 
within the software development industry.

To eliminate the effect of regional sampling 
biases, we weighted the regional distribution 

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.

Developer Economics 17th edition reached 
17,000+ respondents from 155 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 June 2019 and August 2019.
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METHODOLOGY 

Respondents to the online survey came from 
155 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 more than 
70 leading community and media partners 
within the software development industry.

To eliminate the effect of regional sampling 
biases, we weighted the regional distribution 

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.

Developer Economics 17th edition reached 
17,000+ respondents from 155 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 June 2019 and August 2019.
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