
074 0 -74 5 9 /11/ $ 2 6 . 0 0  ©  2 011  I E E E  JULY/AUGUST 2011  | IEEE SOFTWARE  15

Editor: Tore Dybå
SINTEF
tore.dyba@sintef.no

Editor: Helen Sharp
The Open University, London
h.c.sharp@open.ac.uk 

A Whisper of Evidence 
in Global Software 
Engineering
Darja Šmite and Claes Wohlin

VOICE OF EVIDENCE

THERE’S HARDLY ANY large company that 
is not involved in globalization, and ser-
vices to help smaller businesses capitalize on 
global resources are also emerging (for ex-
ample, see “Outsourcing for Small Business” 
at www.freelancer.com). Global software 
engineering (GSE) has become a “normal” 
way of doing business.1 Anecdotal claims 
about it abound, ranging from stories of tre-
mendous success to those of total failure. In 
any case, the popularity of global collabora-
tion, especially offshore development, con-
tinues to grow.2

In one study of global software develop-
ment,3 researchers found that companies 
expect it to reduce both development costs 
through lower salaries and development du-
rations through “follow-the-sun” workfl ow 
scheduling. Companies also see new op-
portunities emerging from cross-site modu-
larization of development work, access to a 
larger pool of skilled developers, shared best 
practices, and proximity to markets and cus-
tomers. However, when the researchers took 
a closer look at the experience of three inter-
national software organizations, they found 
these benefi ts to be neither clear-cut nor 
guaranteed.3 The results showed that global 
collaborations are risky, and the benefi ts 
only partly realized, if at all. 

Nevertheless, the forces driving global-
ization are signifi cant. Today, it’s not just 
about cheaper and faster development but 
also about satisfying investment require-
ments imposed by governments in foreign 
markets.2 These driving forces aren’t ex-
pected to diminish in the near future.

Given the popularity of global collabora-
tion and the growing interest in improving its 
outcome, we expected to see a large amount 
of research evidence to help practitioners un-
derstand the keys to success and reasons for 
failure. This motivated us to conduct a sys-
tematic review of the empirical GSE litera-
ture from 2000 to 2007.4 After a thorough 
screening process, we identifi ed 59 studies of 
acceptable rigor, credibility, and relevance to 
our investigation. These included 37 indus-
try studies, 16 experiments performed with 
students, and 6 unclassifi ed studies. (The list 
of studies is available as a Web addendum to 
this article at http://doi.ieeecomputersociety.
org/10.1109/MS.2011.70.)

What Do We Know about GSE?
Literature reviews are expected to help 
reveal stories of both success and failure.
To our disappointment, we could iden-
tify only a handful of clear success sto-
ries (10 percent) and even fewer clear 
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failures (3 percent) from the 59 stud-
ies we reviewed. One study referred to 
something that went wrong, and 25 
percent referred to things that worked 
well.

We classified the majority of studies 
(54 percent) as problem reports. Most 
of them focused on general challenges 
of cross-border collaboration, not on 
problems related directly to a particu-
lar practice. The absence of success sto-
ries and proven solutions indicates that 
GSE has not yet matured, as does the 
repeated emphasis on the general chal-
lenges of global projects.

Because of the high percentage of 
studies with unclear results, we couldn’t 
reach general conclusions regarding the 
links between success or failure and 

different project characteristics, such 
as the reasons a company decides to go 
global, the development methodologies 
selected, and the ways work is divided 
among collaborating locations. The re-
search offered only a whisper of general 
evidence to help global endeavors. The 
experiences and lessons learned must 
be interpreted in context—that is, each 
global endeavor must judge the trans-
ferability of evidence to its context. De-
cisions to offshore/onshore or insource/
outsource software development re-
quire careful evaluation of the business 
case (see the “Types of Global Software 
Engineering” sidebar). 

The most popular focus among the 
studies was found to be managerial (20 
studies) because they addressed differ-

ent aspects of managing distributed 
collaborations. The majority of stud-
ies explored the challenges of work-
ing together, although some reported 
experiences solely from the supplier or 
contractor perspective. Few studies fo-
cused on a particular topic, practice, or 
development phase. From these studies, 
the most popular topics were require-
ments engineering, coordination and 
communication, and the application of 
agile processes. 

Figure 1 presents an overview 
of the GSE empirical research. The  
bubble-plot diagram shows the number 
of studies devoted to a particular topic 
according to two classifications: success 
or failure and globalization type. Each 
classification space shows a distribu-
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FIGURE 1. Bubble-plot overview of what we know about global software engineering (GSE). Results are based on a systematic review of the 

GSE literature available from 2000 to 2007.4 The left side classifies the 59 relevant studies thematically in terms of success or failure, and the 

right side classifies them according to globalization type.
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tion of 59 total studies. If we classifi ed 
a study into two categories, we split the 
score in half.

Is It All about Costs?
Research has shown that, despite com-
pany claims to the contrary, reducing 
costs is the main driving force for off-
shoring.5 Our investigation confi rmed 
that costs were the main reason compa-
nies decided to start global collabora-
tion (explicitly stated in nine studies). 
Next was a need for extra knowledge 
(mentioned in three studies) and extra 
people (mentioned in three studies). In 
28 cases, the study mentioned no rea-
son for starting a global project. In 19 
cases, the question was irrelevant be-
cause the studies were noncommercial 
or student projects.

Because cost savings was a primary 
GSE rationale, we looked further for 
evidence of it. However, our analysis 
revealed a scarcity of evaluations of 
cost savings, investments, or returns on 
investments. Two detailed studies did 
show interesting interdependencies:

An empirical project postmortem 
of duration, effort, staff, rework 
cycles, and number of reports and 
meetings suggested no signifi cant 
cycle-time or cost differences be-
tween distributed and collocated 
work.6 The context was a single 
massive maintenance project that 
involved both single-site and dis-
tributed work on loosely coupled 
components. The need to manage 
common knowledge on the project 
was minimal.
An empirical investigation of detailed 
data from 42 completed projects in a 
large CMM Level 5 software service 
company suggested that work disper-
sion—even in high-maturity environ-
ments—has a signifi cant effect on 
productivity and a harder-to-capture 
secondary effect on quality.7

The evidence from these two stud-

ies seems contradictory—one of suc-
cess and one of failure with distributed 
work. We suggest that distributed col-
laboration results depend on the nature 
of the work—in this case, maintenance 
and development—and other factors, 
such as decoupled versus integrated 
tasks. This signifi es the importance of 
distinguishing GSE project types.

In other more qualitative observa-
tions and summary results, the ex-
pected benefi ts were offset by factors 
such as a dramatic overload on local 
teams and consequently idle remote 
teams,8 coordination and managerial 
overhead,3,8 and productivity losses.3

However, concrete fi gures that could 
help indicate the range of additional 
costs or losses weren’t evident.

Global Projects 
Have Different Flavors
The studies showed geographic, tempo-
ral, and cultural “distances” complicat-
ing GSE5,9 (see the sidebar on GSE termi-
nology). Engineering culture or style also 
appears to differ signifi cantly around the 
world.10 It seems fair to assume that col-
laborations between different countries 
have unique fl avors. 

Companies initiating global collabo-
rations must decide not only between 
insourcing versus outsourcing and near-
shoring versus farshoring; they must also 
consider the scope of global projects. For 
example, there is some evidence that a 
follow-the-sun approach is inappropri-
ate for complex development activities.3

Furthermore, outsourced projects re-
quire special attention to mutual incen-
tives when they involve collaboration 
between entities that are competitors in 
other contexts.10

We also found that the most fre-
quently discussed experiences in the 
studies we reviewed related to insourc-
ing between two sites of the same 
company. This could mean that out-
sourcing’s early popularity in GSE has 
started trending toward insourcing and 
partnerships.9

Recommendations
Our literature review yielded fi ve key 
recommendations:4

Invest in face-to-face meetings, 
temporal collocation, and exchange 
visits.
Invest in reliable infrastructure, 

TYPES OF GLOBAL SOFTWARE 
ENGINEERING

Sourcing refers to collaboration forms; in general, there are two types:

Insourcing involves company-internal collaboration.
Outsourcing involves external third-party collaboration.

Shoring refers to distance or location of a collaboration site:

Onshoring occurs in the same country.
Offshoring occurs in a different country.
Nearshoring occurs in a neighboring country.
Farshoring occurs in a distant country.

Combinations of the terms are also widely used, such as offshore insourcing and 
nearshore outsourcing.
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including a centralized repository, 
common configuration manage-
ment tools, and rich communica-
tion media.
Enable effective, frequent com-
munication through synchronous 
interaction.
Keep task dependencies across sites 
low by implementing decoupled ar-
chitectural solutions.
Implement short incremental devel-
opment cycles for timely feedback 
loops.

Our review results show that suit-
able software projects, temporal prox-
imity, and additional investments are 
required to make global projects work. 
Distance between sites clearly matters: 
geographic distances increase traveling 
costs, time differences lead to inconve-
nient working hours and the associated 
overhead, organizational differences 
lead to higher costs for achieving com-
patibility. Thus, “cheap and far” aren’t 
always a good combination, and off-
shoring seldom brings immediate cost-
saving benefits.

O ur review of GSE research re-
vealed more questions than 
answers, but we were able to 

formulate specific questions for practi-
tioners to consider before starting their 
GSE endeavors. The calculation of true 

GSE cost savings is more complex than 
a simple comparison. Some losses are 
inevitable, and additional investments 
are required, although we weren’t able 
to evaluate the range of these invest-
ments. Realistic cost-estimation mod-
els to support practitioners haven’t yet 
emerged. Although we identified suc-
cess stories focusing on practices in 
managing global software develop-
ment, these stories answer questions 
of how to survive rather than how to 
succeed.

Our recommendations suggest 
steps practitioners can take to com-
pensate for various aspects of dis-
tance within tight project budgets. 
Most importantly, we found that 
global environments are diverse, and 
the strategies for companies that start 
global collaborations neither are nor 
can be the same.
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