
0 7 4 0 - 7 4 5 9 / 2 1 © 2 0 2 1 I E E E SEPTEMBER/OCTOBER 2021   |  IEEE SOFTWARE 3

IEEE Software  To be the best source of reliable, useful, peer-reviewed information for leading software practitioners—
Mission Statement the developers and managers who want to keep up with rapid technology change.

SOFTWARE ENGINEERING WORK 
is inherently collaborative and re-
quires coordination. Developing a 
shared understanding of the arti-
facts to be developed is an essential 
part of this process. While being 
distributed adds an additional layer 
of complexity to collaboration, dis-
tributed and remote work is not 
new to software engineering. The 
post-COVID-19 era is challenging 
many organizations, including those 
whose main business is software, to 
revisit their procedures and assump-
tions about how work is conducted. 
Despite the fact that software engi-
neers are not foreign to remote col-
laborative work, the postpandemic 
changes to where work is conducted 
will require us to revisit assump-
tions about software engineering 
work, productivity, and collabora-
tion. There are several questions to 
ask: How is work conducted most 
effectively? What best serves the 
well-being of software engineers? 

How do we assess productivity, cost, 
and benefit compared to traditional 
models of collaborative software en-
gineering work?

In this article, I discuss the future 
of software engineering work from the 
perspective of potential challenges and 
opportunities in the post-COVID-19 

era. Organizations are grappling with 
figuring out what a return to the of-
fice looks like after a significant 
proportion of the software engineer-
ing workforce worked remotely for 
more than a year and many continue 
to do so globally. Companies will need 
to manage the challenges of find-
ing top software engineering talent, 

mentoring and growing them inter-
nally in their organizations, and striking 
a productivity balance as they provide 
work environment flexibility to their em-
ployees. Our understanding of which 
approaches can achieve the most effec-
tive collaboration, coordination, and 
communication will likely shift.

A New Normal: Hybrid Work
The ability to work from anywhere 
and the flexibility to do so are now 
emerging as an expected perk as top 
software engineering talent seeks em-
ployment opportunities. As early as 
2020 May during the early months 
of the COVID-19 pandemic, global 
software engineering organizations, 
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additional layer of complexity 
to collaboration, distributed and 
remote work is not new to 
software engineering.
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such as Twitter and Square, announced 
a permanent remote-work policy for 
their employees. Twitter’s announce-
ment was only accelerated by the pan-
demic. The organization had already 
observed increased productivity when 
software engineers worked from home 
or locations of their choice, and it had 
plans to offer this as an option to its 
workforce. Others, such as Spotify, fol-
lowed with a model of “work from 
anywhere,” providing flexibility of 
choice to their employees, including a 
benefit of paying for subscriptions to 
coworking spaces. However, assum-
ing that all software engineering work 
will go all remote for all small and large 
organizations would be naive.

The new normal is not going to be 
all remote work, but it will be hybrid: 
while the flexibility of working re-
motely will be offered to all, an expec-
tation of regular in-person interaction 
will not disappear. Defining consis-
tently what hybrid work looks like for 
software engineering in general is not 
likely to happen anytime soon. Dis-
parate local as well as organizational 
needs and requirements will influence 
the definition of different work mod-
els. For the purposes of this article, I 
define hybrid work as a work model 
where an engineer will have the flex-
ibility to choose to work a number of 
days remotely and a number of days 
in the office with in-person commu-
nication. While many of the lessons 
learned in global and distributed soft-
ware development coordination and 
collaboration will likely apply, the 
increased flexibility of hybrid work 
will likely introduce an added level 
of complexity.

Collaboration While 
Performing Hybrid Work: 
Challenges and Opportunities 
The software engineering com-
munity has studied collaborative 

software development, particularly 
in the context of global and distrib-
uted software development.1 De-
velopers who are not collocated, 
working together to build large soft-
ware systems where many software 
engineers must collaborate and deal 
with issues of geographical, tempo-
ral, cultural, and language diversity, 
are central to global and distributed 
software development. A key chal-
lenge in distributed software devel-
opment is ensuring timely, on-task 
communication and coordination 
to avoid mismatches among the 
many artifacts that move through 
the engineering of software. Hybrid 
work will likely exacerbate the ex-
isting challenges of collaboration. 
Among other issues, they include 
the following.

More or Better Tools Will Not Be  
the Ultimate Solution 
The solutions to address communi-
cation challenges inevitably focus on 
the development of coordination and 
communication tools: Zoom, Teams, 
Slack, Trello, Mural, Miro, Ideaf-
lip, Google Suite, email, and text, to 
name just a few. None of these tools 
are software engineering task specific; 
they are general coordination and 
communication tools. By all means, 
the specialized software coordina-
tion, development, and version con-
trol tools such as GitHub fill some 
similar needs as well. However, more 
tools or tools with more features 
do not guarantee better coordina-
tion and communication.2 This will 
be particularly true in hybrid work 
mode. We are yet to experience the 
new communication barriers that 
will be introduced when some work-
ers are collocated while others are 
remote, and when the distribution of 
each changes on a constant basis if 
there is flexibility.
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The Need to Reduce Dependencies 
Among Engineers Will Increase 
By now we all have experienced the 
joy of small (two to five attendees), 
medium (10–15 attendees), large 
(15–25 attendees), and why-am-I-
here (more than 25 attendees) online 
meetings. In a hybrid work model, 
online and asynchronous connec-
tion and coordination will be a de-
fault mode of communication. As 
organizations add the flexibility 
of hybrid work, they initially will 
be adding unavoidable complexity 
of managing coordination to their 
teams. Focusing the dependencies 
on those tasks where coordination is 
essential and unavoidable and elimi-
nating the rest will improve produc-
tivity as well as system quality and 
sustainability. The ability to develop 
software where dependencies are 
minimized will require software ar-
chitecture and design thinking. Con-
sequently, we will look for software 
architecting and design competencies 
as desirable skill sets in all software 
engineers—significantly more so in 
this new hybrid work model than it 
is now. 

Organizational Memory Will 
Increasingly Have to Be Retained in 
Artifacts Rather Than Team Members 
Recording organizational memory 
is one of the outcomes of effective 
software engineering collabora-
tion.3 As we introduce flexibility to 
software engineers with new work-
ing models, we will be increasingly 
removing informal, yet essential, 
modes of retention of organiza-
tional memory, which include, but 
is not limited to, “chat a minute 
or two before the meeting starts,” 
“catch up at the water cooler,” or 
“grab coffee or lunch.” We often 
underestimate the value of these ex-
changes for information sharing and 

retention. They are also essential 
for staff growth, mentoring, and 
peer learning. The unavoidable 
consequence of reducing these ac-
tivities will be the need to develop 
processes, hand-offs, and tools  
that, as a natural consequence, 
record the decision rationale that 
is essential for a project’s history 
and in determining how orga-
nizational knowledge is created 
and retained.

Opportunities
We also cannot ignore the oppor-
tunities that hybrid work is likely 
to offer to software engineering. 
First and foremost, the assumption 
is that the ability to offer flexibil-
ity to engineers will allow them to 
balance their priorities and, conse-
quently, improve their well-being 
as well as their productivity. The 
data on this topic are mixed. For 
example, early studies found that 
work-from-home settings during 
COVID-19 promoted inequal-
ity, especially for individuals who 
typically took on more of the do-
mestic responsibilities.4 The abil-
ity to establish fair work structures 
that do not handicap any portion 
of the workforce will be critical. 
Our mental models have shifted 
significantly; we realize that some 
communication tasks can be con-
ducted just as effectively remotely 
as in person. This increased flex-
ibility will also increase our abil-
ity to include a different variety of 
stakeholders in the development 
process; a task that otherwise may 
have been harder to achieve due to 
travel, schedule, and other com-
munication barriers. Opportuni-
ties range from improved user and 
customer collaboration during de-
velopment to ability to more easily 
reach out to domain experts.
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A Call to Action
Despite the challenges, the ability to 
offer more flexibility to the tech work-
force when the potential negative con-
sequences are managed will benefit 
software engineers with an increased 
focus on tasks that require more of 

their at tention. This wil l conse -
quently result in better quality of our 
software products. Open questions 
to address for improving the future 
of sof tware engineering work in 
this upcoming hybrid mode include 
the following:

• Are there unanticipated additional 
and exasperating hand-offs as 
software engineers shift constantly 
from remote to in-person mode in 
a hybrid working model?

• What are the drawbacks of per-
manent remote-work models?

• How are software developer 
and engineer productivity and 
well-being impacted in different 
models of work?

• Do our existing mental models 
of collaboration and coordina-
tion and the tools to support 
them continue to function in 
various modes of hybrid work?

• What are the potential opportu-
nities for errors and ambiguities 
that hybrid work models may 
exacerbate or introduce?

• How can design approaches that 
involve independent development 
and deployment of software ele-
ments further assist new team 
distribution models?

• Will the mirroring assumptions 
of software and organization 

structures, known as Conway’s 
law,5 still hold with hybrid work 
modes? 

I n this article, I focused only 
on the collaboration and com-
munication aspects of hybrid 

work modes for the future of soft-
ware engineering work. There are 
many other aspects that I did not 
discuss, including whether our 
known concepts of productivity 
are likely to change. There will be 
new opportunities and challenges 
for onboarding team members 
with different levels of experience. 
Some skill sets will likely have a 
higher priority to be effective in 
this different working environ-
ment, including specialized soft-
ware engineering skills, such as 
increased expected competencies 
in software architecture and de-
sign. In this issue, we focus in depth 
on software productivity. The fo-
cus articles range from question-
ing our current understanding 

of the relationship between au-
tomatically measured and self-re-
ported productivity and the impact 
of time pressure in software de-
velopment to clarifying the re-
lationship between agile software 
development and project manage-
ment as well as DevOps and orga-
nizational maturity. I encourage the 
readers to read these articles also 
with a perspective on whether their 
lesson learned potentially transfer 
to hybrid work settings. 
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More tools or tools with more features 
do not guarantee better coordination 
and communication.


