
GLOBAL AND DISTRIBUTED 
SOFTWARE DEVELOPMENT
October 18th, 2023

Viktoria Stray stray@ifi.uio.no

Nils Brede Moe nilsm@sintef.no



2

• https://leanpub.com/integratingagilewithanoffshorestrategy/c/5140_2023

The following chapters 
are curriculum:

• Chapter 1
• Chapter 3.2-3.4
• Chapter 4.5



3

Viktoria Stray
• Associate Professor, UiO
• Senior Research Scientist, SINTEF
• PhD in Software Engineering
• Industry experience, Accenture

stray@ifi.uio.no

linkedin.com/in/viktoriastray/

Department of Informatics, University of Oslo



ICT

• Chief Scientist SINTEF Digital and BTH
• Columnist E24.no
• Sourcing, innovation, agile practices, Virtual teams for 

15 years
• Studies in Nordic countries, USA, China and Australia

Nils Brede Moe



5

ICT

How we work



6

Digital Process Innovation Teknologi for et bedre samfunn
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Todays topics

• Motivation for Global Software Development
• Some terminology
• Intellectual capital
• Networks
• Enterprise Social Networking
• Norms
• Outsourcing and cost
• Work from anywhere





Hvorfor er gode smidige praksiser 
viktig?



MOTIVATION FOR 
GLOBAL SOFTWARE 
DEVELOPMENT?



00  01  02  03  04  05  06  07  08  09  10  11  12  13  14  15  16  17  18  19  20  21  22  23 

Site 3
Site 2
Site 1

Follow the sun - Development 24/7 J
True or false?



Work From Anywhere

Work isn’t something you come to the office for, 
it’s something you do

13

https://hrblog-spotify-com.cdn.ampproject.org/c/s/hrblog.spotify.com/2021/02/12/introducing-working-from-anywhere/amp/

My Work Mode –full time from home, from the
office, or a combination of the two.
Location choices – flexibility when it comes to what
country and city each employee works from



Terminology

Companies striving for offshore benefits often take these benefits for granted. A number of
studies have been published on offshore outsourcing performance that measure efficiency, user
and business satisfaction, service quality, and cost reduction; however, a comparison of these
studies revealed conflicting results (Šmite and Wohlin 2011). One possible explanation is that
suppliers over-promise and under-deliver (Lacity et al. 2008), which may be why experienced
organisations seek insourcing and partnerships (Šmite and Wohlin 2011; Sahay et al. 2003).

Although studies on offshore outsourcing performance have conflicting results, offshore
outsourcing failure stories are rarely told. There are a few exceptions; for example, Heeks
et al. (2001) discuss the challenges of synching with outsourcing vendors in three case
companies: in two cases, offshore outsourcing contracts were terminated, and in one case,
the outsourcing relationship was struggling. The main reasons for termination were related
to mutual disagreements, turnover problems, limitations of technological infrastructure and
cultural differences [ibid]. Carmel and Tjia (2005) illustrate the necessity of preparing for an
offshore journey with an example of a Dutch software company outsourcing to India. The
offshore outsourcing project was seen as a failure and was abandoned 1 year after its
initiation. The main reasons were: 1) several important outsourcing threats were overlooked,
which eventually led to a waste of money, and 2) failure to deliver the release of the product
that was offshored and subsequent loss of reputation among the clients. Kotlarsky and
Bognar (2012) discuss another case of outsourcing failure, in which a European company
contracted software development to an Indian vendor, but struggled with performance and
severe quality problems. The offshore outsourcing contract was cancelled and as a result the
company backsourced the development.

Decisions made by the companies after termination of their offshore outsourcing contracts
are primarily researched in the field of information systems. For example, McLaughlin and
Peppard (2006) introduce a model of issues and options for evaluating the outsourcing decision,
suggesting that companies can opt to renew, extend or renegotiate an existing contract (or its
parts), backsource the activities (or parts of activities), or seek a new vendor. Whitten and
Leidner (2006) empirically analyzed decisions to continue, backsource or switch providers of
application development outsourcing. The results indicate that relationship quality (in terms of
trust, commitment, culture and communication) plays an important role in deciding to switch
vendors, while backsourcing decisions are additionally influenced by product and service
quality. Although lessons learned from termination of IT/IS service outsourcing contracts might
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Semi-dispersed teams from two and from many locations

When setting up virtual agile teams, the following adjustments and
considerations might be important.

Collaboration among team members

Virtual agile teams rely heavily on good cross-site collaboration and
require several joint team-building activities as well as the shared
execution of team ceremonies. This means that temporal proximity
and tools support are important factors. How to create good virtual
teams is further explained in Chapter 2.

Aligning ways of working

Shared team ceremonies refers to the concept that virtual teamswill
have a shared understanding of the ways of working and aligned
processes. This might be challenging in outsourcing projects where
local ways of working might differ significantly. Similarly, com-
panies working with their own subsidiaries have also complained
that belonging to the same company does not necessarily guarantee
the alignment since cultural differences are often evidenced in
localized organizational differences. Project managers and teams
will, therefore, pay attention to identifying and addressing the
differences early.

Tool support

Virtual teams require an ability to create, access, and maintain
shared artifacts such as a shared sprint backlog, Scrum/Kanban
board, and burn down/ burn up chart. While co-located teams
working in global projects may still maintain their physical boards,
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1.2. Virtual agile teams

Virtual agile teams are teams in which members are situated
in different locations. Virtual ways of working are common for
teleworkers (see the figure below) when team members work from
home and meet only a few times a week. In such case, the team is
often fully dispersed (no co-located members).

Virtual team within one country with team members teleworking from their
homes

On a global scale, virtual teams are often partially dispersed (see the
figure below). For example, a team may comprise several onshore
members and several offshore members (from only two locations
in total), having either only developers in the team or different
roles. A more complex structure is when there are several mem-
bers in one location, for example, onshore, and several dispersed
members from offshore locations. This is not uncommon for large
outsourcing vendors and large multinational companies who pull
the resources available from their numerous offshore sites.

Gobal book: Chapter 1.2. Virtual agile teams
Agile book: Page 91-93



Which setup is best?
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1.1. Agile team shopping

Team shopping is a special case of what is often referred to as “body
shopping” or “body leasing” collaborations in which a company ac-
quires specific expertise or capability from an outsourcing vendor.
This is a common practice for companies that, for some reason,
do not wish to or cannot employ additional people internally
and choose to team up with an external ally. In practice, this
collaboration means that product management, product roadmap,
and quality assurance activities are often performed onshore, while
development is either performed by the acquired offshore team or
split between the onshore and offshore teams (see the figure below).
In this scenario, agile teams are co-located, and the main cross-site
links are between product owners and offshore teams. However,
depending on the total amount of teams, the externally acquired
agile teams can be added to a globally distributed large-scale agile
program (see section 1.4).

Offshore team shopping with all stakeholders situated onshore

While this practice is not new, and software companies have
practiced onsite or offsite engagement of consultants for a long
time, the geographic distribution of the acquired teams nowadays is
larger than ever. Consequently, geographic, temporal, and cultural
distances put new challenges to agile project members and require
new management and collaboration approaches. Sometimes, this
means investing in building cross-functional teams in all locations
and duplicating some of the traditionally onshore roles offshore (as

1. Integrating agile with offshoring strategy 12

seen in the figure below).

Offshore team shopping with cross-functional roles mirrored across locations

When acquiring a remote agile team, the following adjustments
and considerations might be important.

Collaboration with POs

The interaction between the offshore team and the onshore product
owner(s) may suffer significantly if there is a large temporal dis-
tance between the collaborators. It might, therefore, be impossible
to keep the simple high-level agile user story descriptions. Offshore
teams might have limited competence and experience in the project
domain while at the same time fearing to ask questions or admit a
lack of understanding. In these cases, POs will proactively check
the understanding of the requirements by, for example, using
the talkback approach. Talkback means asking the engineers to
explain how they have understood the feature or user stories,
instead of Yes/No questions of whether they have understood the
documentation. If there aremisunderstandings, more conversations
might be needed in addition to more detailed specifications.

Quality assurance

When offshore teams are disciplined developer teams (no testers
or product owners in the team) or have insufficient knowledge
about the product or its functionality, the company may want to
provide onshore verification and validation services to strengthen
the quality assurance.

Configuration management

D. Šmite, N. B. Moe and V. Stray, Integrating Agile with an Offshore Strategy, Leanpub, 2018.



A well-working agile team in GSD

• Intellectual capital

• Turnover 



Intellectual capital
1. Good tool support and the necessary documentation (organizational capital), 
2. Sufficient experience and expertise (human capital), 
3. Useful connections (social capital). 

Chapter 2.1



Task 
demands

Different  combinations 
Human capital

Social capital

Product capital

Ability to evolve: f (task, ICs)

› Intellectual capital – human capital, social capital and product/organizational capital
› Human capital

› Technical skills
› Domain knowledge
› Product knowledge
› Creativity

› Social capital
› Teamwork
› Networking

› Product/Organizational capital
› Source code
› Architecture
› Product documentaiton
› Process documentation
› Organizational culture
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Different nettwork patterns



Awareness

• Social software

• Norms
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Teams in Norway & Poland

•Team in Stavanger -
Norway
•15 people 
•Development since 
1992

•Team in Gdynia - Poland 
•15 people 
•Development since 
2012

28



Enterprise
Social Networking

Four attributes:

1. send and receive messages to individual members as well as the whole or a 
group of members,

2. choose and show particular coworkers as their communication partners,

3. share files with other users,

4. view all the conversations that are done publicly, consisting of text messages 
and files shared.



Slack



Motivation for 
Slack

• Fast feedback
• Informal communication  
• Transparency 
• Growing the external and internal 

network 
• who knows what

• Reduce e-mail and the need for 
scheduled meetings  



No, I got answers on 
Slack yesterday.

Team communication and coordination - Slack

Many people were negative to introduce 
“another system” because we were already 
using Yammer, Wikis, Skype, and others. But, 
we wanted to see if we could benefit from it in 
our distributed work.

[UX developer], do you 
have anything to add? 

Stray and Moe, Understanding coordination in global software 
engineering: A mixed-methods study on the use of meetings and Slack, 
Journal of Systems and Software, Volume 170, 2020
https://doi.org/10.1016/j.jss.2020.110717

https://doi.org/10.1016/j.jss.2020.110717
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Some developers and 
testers are lacking the
technical skills, so you
need to help and 
support them.

How personal we talk 
in open channels is 
kept within certain 
limits.

Use of Slack

We have struggled somewhat because of 
language issues. Domain knowledge in 
combination with low language skills has made it 
difficult. It was a real problem that especially one 
person was really bad in English writing.



GUIDELINES

LESS COMMUNICATION OF 

FEATURES AND BUGS IN 

OTHER TOOLS

MORE OPEN 

COMMUNICATION

EACH TEAM 

SHOULD HAVE 

A MAIN 

CHANNEL

MORE 

SEPARATE 

CHANNELS



What are norms?

40

• Standards of proper or 
acceptable behavior

• Something (such as a 
behavior or way of doing 
something) that is usual or 
expected 

Faculty of Mathematics and Natural Sciences



D. Šmite, N. B. Moe and V. Stray, Integrating Agile with an Offshore Strategy, Leanpub, 2018.



D. Šmite, N. B. Moe and V. Stray, Integrating Agile with an Offshore Strategy, Leanpub, 2018.



Virtual teams

30/09/1443

Conceptual Model of Global Agile 
Teams 
(Sharp and Ryan, 2008)

• An important element of virtual team design is 
the establishment of a shared set of norms 
(Sharp and Ryan, 2008) 

More about norms and virtual teams in 
Townsend et al., 1998; Sarker et al., 2000; 
Oshri et al., 2007 and Glikson and Erez, 
2013)
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Norms are shared expectations of 
how to behave

(Cialdini and Trost, 1998)



Group effectiveness (Hackman, 1987)
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Example of team norms in software 
development teams

46



Visibility of values and norms

48

Adapted from (Hogan and 
Coote, 2014) 



2. Creating good teams 42

software team that had their daily meetings scheduled for 9 a.m.
in one location and 10 a.m. in another. As a result, team members
from the latter location did not arrive for work until 10 a.m. even
though company policies stated otherwise.

Make a working agreement

Most norms are not openly acknowledged, rather, they are just
“unwritten rules.” New teams from remote locations may not be
aware of these norms, especially in cases of large differences in
national or organizational culture. So, it is particularly important
for global teams to uncover and continuously discuss openly the
norms they have. A team can try to create norms by creating a
working agreement, see an example below. A working agreement
can reflect both acceptable and unacceptable behaviors

Page 42.



CAN YOU LOOSE
MONEY IF THE
HOURLY RATE IS 50% 
LOWER?



Healthy Staff Structure:
- High level of competence
- Controlled turnover
- Fresh blood / new hires

Description of measures:
Low  1-2 years of experience 
Medium 2-5 years of experience 
High over 5 years of experience 

Desired staffing

Low Medium High

Dr. D. Šmite BTH



Learning curves

a) Individual learning curve in InVend
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New developers

Existing developers

Developers who left
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Experience
To employ 72 people at the end of year 3, 
SwedCo has hired 118 people and lost 58 
(140% turnover for the 3 year period)

SwedCo DutchCo
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To employ 18 people at the end of year 8, 
DutchCo has hired 39 people and lost 21 
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Attrition

Experience
To employ 27 people at the end of 1,5 years, 
Storebrand has hired 33 people and lost 6 
(21% turnover for the 1,5 year period)

New developers

Existing developers

Developers who left

New developers

Existing developers

Developers who left

21% attrition in 1,5 year 34% attrition in 1,5 year
140% attrition in 3 years

75% attrition in 1,5 year
54% attrition in 8 years

Dr. D. Šmite BTH



Low Medium High Low Medium High

Low Medium High Low Medium High

2009 2010

2011 2012

Low Medium High

2013 2014

Low Medium High

2015 2016

Low Medium High Low Medium High

Low <2 years; Medium  2-5 years; High 5+ years
Staffing structure

What to expect?

SwedCo

Dr. D. Šmite BTH



Healthy Staff Structure:
- High level of competence
- Controlled turnover
- Fresh blood / new hires

Description of measures:
Low  1-2 years of experience 
Medium 2-5 years of experience 
High over 5 years of experience 

Desired staffing

Low Medium High

Dr. D. Šmite BTH
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WORK FROM ANYWHERE



2018 2019 2020 2021 2022

Autonomy and empowerment
Ability to take decisions individually 
and in the team

Flexibility
Ability to work remotely 

Agile teamwork
Ability to socialize 
and collaborate

2013 2014 2015 2016 2017

2004: Google reports 
implementing 20% of 
innovation time

2005: Atlassian 
reports introducing 
FedEx day

2012: The “Spotify 
model” is coined

Twitter, Spotify, Pinterest, SAP, 
Drobox, Shopify, and Square 
announces going remote first

2019: Slack 
becomes the industry 
standard for quick 
computer-mediated 
communication and reaches 
10+ millions users

2017: Google reports 
findings from Aristotle 
project: psychological 
safety as one of the 
5 ingredients of team
success

2008 2009 2010 2011 20122004 2005 2006 2007

500

400

200

100

0

Apple and Amazon 
announce office-first 
policies

Apple revokes 
their 
mandatory 
office presence

Twitter 
revokes 
remote-first 
policy

2001: Agile Manifesto is released to 
emphasize the importance of 
collaboration among the developers and 
with customers

2010: DevOps further increase 
collaboration and integrate 
developers and operational 
personnel

Yahoo announces announces 
the ban of remote work due to 
decreased innovation

Reddit decides 
to become a 
distributed 
organization

Reddit revokes their 
remote policy due to 
coorsdination breakdown



Employee preferences: How often do employees want to work from home after the pandemic? 

Office Home
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days at home; 5 days/
week at home;
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15%                         43%                                                                                      30%                                                        13%            
Blank

Sbanken
2% 33%                                                                44%                                                                                        14%                       5%      1%           

35%                                                                     24%                                             12%                   29%
Malvacom

6%        23%                                           42%                                                                                     27%                                                  3%            
KNor

GlobCo China
9%               14%                        20%                                     40%                                                                               11%                   6%            

SB1 Utvikling

Kantega

GlobCo Sweden

Telenor Norway

KnowIT

Tietoevry Norway

Tietoevry Sweden

GlobCo India

InterSoft

Storebrand

Tietoevry Finland

Tietoevry Czech

TietoEvry India

GFT

QualityMinds

17%                              24%                                             34%                                                                  20%                                      5%              

17%                              43%                                                                                     35%                                                                    6%            

4%   10%               13%                      45%                                                                                          20%                                     7%            

13%                      32%                                                               41%                                                                                  10%               

12%                   17%                              53%                                                                                                           11%                  7%

12%                   30%                                                          40%                                                                                8%             10%

10%              27%                                                   44%                                                                                        9%               9%

3%  6%        9%               41%                                                                                  20%                                    20%

9%               44%                                                                                         32%                                                              13%                      3%

8%             49%                                                                                                    37%                                                                          5%

8%             23%                                           37%                                                                         17%                              15%

8%             22%                                         44%                                                                                        8%             18%

7%          12%                    36%                                                                       7%          38%

6%        11%                 59%                                                                                                                         24%

3%   7%         50%                                                                                                     40%

Many prefer hybrid work in the future
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Work From Anywhere

Work isn’t something you come to the office for, 
it’s something you do

4

https://hrblog-spotify-com.cdn.ampproject.org/c/s/hrblog.spotify.com/2021/02/12/introducing-working-from-anywhere/amp/

My Work Mode –full time from home, from the
office, or a combination of the two.
Location choices – flexibility when it comes to what
country and city each employee works from



Conclusion

Use of the office

• Office presence 
correlates with six 
selected factors 

• Males are more present 
onsite than female

• Norwegians are more 
present onsite than 
Swedes, 

• Younger people are 
more present than 
older people

• Office presence in 
different departments 
varies, managers are 
more present than non-
menagers

By commute time

By gender By country

By age

All six factors have statistically significant correlations with the current work arrangement2-3 days1-2 days 4-5 daysLegend
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Teknologi for et bedre samfunn
2-3 days1-2 days 4-5 days

More efficient working from home 

Collaboration, togetherness

Time saving due to lack of commute

Flexibility

Better working environment at home

Social interaction

More efficient working onsite

Work-Life-Balance

Better ergonomics onsite

Access to resources

Knowledge sharing

Team cohesion



Work performance

Teknologi for et bedre samfunn

Work rhythm and 
office presence do 
not determine work 

performance

0% 20% 40% 60% 80% 100% 120%

Performance – Ability to accomplish tasks

2-3 d

1-2 d

<1 day

4-5 d

Flex

0 days

Legend DissatisfiedVery dissatisfied Very satisfiedLegend SatisfiedNeither, nor



Why go to the office

Company-paid sport activities, gym

Better (free) food, waffles, barista coffee

Comfortable workplace

Warmth, paid electricity

Support for commute (paid parking, subsidies commute)

Socialization with friends and colleagues

Sence of belonging, community feeling

Social events

Spontaneous discussions

Connection 
and 

community

Spotify, Ericsson, Telenor, Knowit, Storebrand, Sparebank 1 utv





Remote parprogrammering



Mean attendance rate does not portray co-presence or ensure collaboration
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Teknologi for et bedre samfunn



Psychological safety

Safe to be 
honest

Safe to 
make 

mistakes

Safe to ask 
for help

Valuing
each other

Tkalich, A., Smite, D., Andersen, N. H., & Moe, N. B. (2022). What happens to psychological safety
when going remote?



Storebrand: Dilemmas not rules



Teknologi for et bedre samfunn


