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G l obal Software Development (GS D)  is increasingly 
becoming the normal practice in the software 
industry, readily evidenced by U.S. estimates that the 
value of the offshore software development market has 
increased 25-fold over the past 10 years, to the extent 
that one-quarter of U.S. spending on application 
development, integration and management services 
is expected to go off-shore according to recent 
predictions. There are many potential benefits that 
can arise from GSD. The most frequently cited one is 
that of reduced development costs due to the salary 
savings possible.4, 5 Also, GSD can lead to reduced 
development duration due to greater time zone 
effectiveness as companies practice the so-called 
‘follow-the-sun’ software development model.3, 4, 

5 GSD also affords new opportunities for cross-site 
modularization of development work,6, 7 potential 
access to a larger and better-skilled developer pool,2 
and the possibility of greater innovation, learning and 

transfer of best practices.5 Finally, GSD 
can facilitate closer proximity to mar-
kets and customers. 7, 9

However, GSD also introduces a 
number of challenges in relation to 
communication, coordination and con-
trol of the development process. These 
arise due to the distances involved in 
three dimensions – geographical, tem-
poral, and socio-cultural (See Figure 1). 
As a consequence, much research and 
practice has focused on trying to find 
ways to overcome the GSD challenges 
identified in Figure 1. In the literature 
to date, the potential benefits of GSD 
are usually just mentioned very briefly, 
if they are mentioned at all, and the 
realization of these benefits seems to 
be more or less taken for granted. The 
primary focus instead is on how the 
problems inherent in GSD might be 
addressed. Here, we reverse this trend 
and focus instead on the benefits and 
the extent to which they are actually be-
ing realized in practice in three global 
companies practicing GSD.

case setting
Our research focused on three global 
software development companies, 
which we will refer to as International 
Semiconductor, Global Investments 
Inc., and Digital Solutions. Each com-
pany is headquartered in the US, and all 
are directly involved in intensive GSD. 
At its Irish site, International Semicon-
ductor employs 125 people as part of the 
Infrastructure Processor Division, with 
GSD teams based at several interna-
tional sites, including the U.S., Malaysia, 
China, India, and Poland. Global Invest-
ments Inc. provides financial services 
and investment resources internation-
ally and is one of the largest private com-
panies in the U.S. The company has been 
developing software in Ireland since 
2001, and currently employs around 
200 people there. The software products 
developed are supplied to internal cus-
tomers in the U.S., by coordinating with 
several software development teams in 
the U.S. and others in India. Digital Solu-
tions provides desktop support services 
right through to mission critical service 
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developer located in a high-cost location 
as a remote “buddy” for each new off-
shore developer to help introduce them 
to the work involved, using up time that 
would otherwise be available to the 
higher cost developers to develop soft-
ware. Also, a negative knock-on effect of 
transferring development to lower cost 
regions was the fear it created among 
the local developers that their jobs were 
under threat, which in turn created an 
atmosphere in which it was difficult to 
establish trust. This was further exacer-
bated by the drive to save costs, which 
meant that travel between sites was rare-
ly sanctioned, certainly not for those do-
ing the actual hands-on development. 
With no face-to-face communication, 
it was very difficult to create a feeling of 
‘teamness’ and to establish trust.4 

Interestingly, while it was gener-
ally accepted that it was essential that 
developers should travel to meet each 
other to establish trust and a sense of 
teamness, in all cases travel restrictions 
at the developer level curtailed severely 
any such initiatives. Therefore, the 
companies were saving money when 
employing cheaper developers off-
shore, but at the same time, these de-
velopers did not get the chance to meet 
each other, thus constraining the pos-
sibility of building effective long-term 
relationships with remote colleagues. 

While it has been argued that formal 
models may not be any more accurate 

delivery. The Irish team of around 130 
people develops remote support and 
proactive services. 

assumed benefit 1: reduced  
development costs
One of the most obvious reasons for 
organizations to embark on a challeng-
ing and risky endeavour such as GSD 
is, not surprisingly, the potential to re-
duce development costs.4, 5, 6 By moving 
parts of the development work to low-
wage countries, the same work can be 
done for a fraction of the cost. 

In our research, all three companies 
stated that reducing costs was one of 
the main drivers for GSD from the out-
set. In Global Investments, the Indian 
internal customer billed half of what 
the Irish team charged for essentially 
the same work. A base annual salary of 
U.S.$15,000 for a software developer in 
India, is one quarter of the salary of an 
Irish developer, who in turn earns half 
that of a developer in the US. While this 
eight-fold salary saving seems like a sig-
nificant up-front benefit, this doesn’t 
tell the whole story. Indeed, the inability 
of the Indian customer to achieve four-
fold savings relative to the Irish team 
suggests that GSD introduces complexi-
ties that corrode the initial cost savings.

Our case study companies found that 
coordination complexity increased when 
developers are distributed. This is sup-
ported by the findings of Herbsleb et al.9 
that modification requests (MRs) involv-
ing multiple sites took 2.5 longer to re-
solve and tended to involve more people, 
compared to single-site MRs. In practice, 
GSD in our case study companies necessi-
tated an increased number of managerial 
roles. In the virtual team environment, 
there was a tendency to replicate manage-
ment roles at the local and remote site. A 
Digital Solutions manager suggested that 
the culture of the India operation tended 
towards a very top-heavy management 
structure. Furthermore, Global Invest-
ments Inc. found that developers in re-
mote sites took quite a long time – about 
three months – to achieve the compe-
tency level to contribute meaningfully to 
development. 

While such ramp-up problems are a 
well-known feature of software develop-
ment projects, they are exacerbated in 
GSD due to the increased coordination 
and control complexity. To help reduce 
this, Global Investments Inc. assigned a 

than expert estimation,10 the lack of mod-
els for calculating the true cost of distrib-
uting development was a recurrent theme 
in each company. Several interviewees 
identified the need for a comprehensive 
model for calculating the true total cost 
of development in a GSD context.

assumed benefit 2: leveraging 
time-zone effectiveness
Having developers located in different 
time-zones can allow organizations to in-
crease the number of daily working hours 
in a ‘follow-the-sun’ development model 
which can decrease cycle time.3, 8, 9

Even though the companies in our 
research certainly acknowledged the 
possible benefits of time-zone effective-
ness, achieving this benefit was proving 
problematic for most GSD tasks. Inter-
national Semiconductor found that it 
was possible to accomplish the testing 
phase using hand-offs, and Global In-
vestments Inc. found they could achieve 
this for defect resolution and support 
tasks. However, the companies gener-
ally accepted that there were significant 
problems due to temporal dislocation, 
and strategies were instigated to com-
bat these. International Semiconductor 
instigated a policy of never distributing 
development across more than two 
time-zones, thereby mitigating the ef-
fects of time zone separation. Interest-
ingly, the companies seemed in effect 
to strive for a model diametrically op-

figure 1. opportunities and challenges in gsd, adapted from 11.
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posed to ‘follow-the-sun’ development 
– that is, rather than seeking to extend 
the virtual working day, they tended to 
shift their working hours in order to 
maximize the number of overlapping 
work-hours across sites. Indeed, the 
companies viewed time-zone differ-
ences not as a potential benefit but as a 
negative side effect of GSD. A manager 
in Digital Solutions commented about 
their flexible work practices:

“People go out of their way to 
work late at night. I have regu-
larly had calls with US workers at 
6am, and I also work quite late. 
The official workday [in Ireland] 
is 8.30a.m. to 5.15p.m., but that’s 
not applied at all. Taking calls at 
home can become quite intrusive 
on one’s family and personal life. 
In the long run, you get burnout 
of people.”

Thus, despite being a widely as-
sumed benefit of GSD, harnessing 
time-zone effectiveness is not widely 
realized. Delayed response times and 
the fact that all development phases 
are not suitable for ‘follow-the-sun’ de-
velopment make this hard to achieve. 
Instead, we found a tendency to shift 
work hours to increase the number of 
overlapping hours across sites.

assumed benefit 3: cross-site 
modularization of development 
Work 
The nature of GSD allows development 
work to be sub-divided into modules, 

which may be developed in parallel 
across multiple sites,5, 6, 7 thus leading 
to reduced cycle time. We found vary-
ing approaches with regard to the mod-
ularization of work (See Figure 2). The 
Digital Solutions team practiced the 
‘virtual team’ model, treating all team 
members as members of one large 
team, albeit physically separated by 
large distance. International Semicon-
ductor adopted a different approach, 
that of loosely-coupled teams in which 
they chose to explicitly modularize 
tasks by feature. They treated one set 
of co-located colleagues as one team, 
with all teams coordinating to achieve 
the completion of the end product. One 
manager in International Semiconduc-
tor explained, 

“We try to have as few depen-
dencies as possible on other 
teams’ work. In general, we try to 
have feature dependency orthog-
onal across sites.”

International Semiconductor rec-
ognized that co-location of team mem-
bers is needed to develop certain units 
of functionality. They chose to limit the 
extent of cross-site modularization by 
restricting the distribution of develop-
ment tasks to a maximum of two global 
locations. 

Global Investments Inc. also tended 
towards the loosely-coupled teams ap-
proach. Discrete ‘chunks’ of work were 
sent to the remote site, providing that 
site with some level of ownership with-
in the project, thus improving the sense 

of goodwill. A Global Investments Inc. 
manager commented on the impor-
tance of site independence, 

“You try to package pieces of 
work that they can run with, rath-
er than having something that’s 
going to shuttle back and forth 
a lot. From their perspective, it’s 
easier for them [Indian develop-
ers]. They’ve got some latitude to 
get on with it, a bit more indepen-
dence, and that’s a big thing.”

However, the level of granularity of 
modularization is important. At Global 
Investments, they experienced a loss of 
efficiency as some tasks proved too small 
to meaningfully distribute in practice. 

Also International Semiconductor 
found that a general sense of cross-site 
teamness amongst developers did not 
seem to emerge: 

“Because of the division of 
work according to features, we 
remain two different teams.”

Furthermore, modularization of 
work can create integration problems. 
For example, if remote teams become 
too independent, with a lack of inter-
site communication during the devel-
opment stage, there may be difficulty 
in integrating their work in the end 
when incorrect or conflicting assump-
tions about functional requirements 
come to light. The emphasis by Inter-
national Semiconductor on division of 
labor seems to have led them away from 
the established practice of continuous 

figure 2. different approaches to team structure in gsd: Virtual teams vs. loosely-coupled teams?
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ple coming from different parts 
of the world would have different 
ways of doing something.”

A software engineer at International 
Semiconductor also acknowledged the 
effect of working with people from dif-
ferent cultural backgrounds: 

“When working a lot with 
people in another country, I even 
found my thought process chang-
ing!”

However, in reality, GSD develop-
ers had little opportunity to share 
best practices with each other. Lack of 
face-to-face contact inhibited informal 
communication, and reduced sharing 
of ideas between different sites. Com-
plex processes, such as those inherent 
in best practice innovation, could not 
be transferred with a narrow commu-
nication medium such as email. Fur-
thermore, it was recognized that the 
abilities of developers in lower-waged 
locations tended to be underestimat-
ed. With a lack of respect for others’ 
abilities, it is less likely for them to 
learn best practices from others. Fi-
nally, in the context of suspicion and 
fear of job losses, there was little incen-
tive for sharing of innovation and best 
practices.

assumed benefit 6: closer  
Proximity to market and customer
By establishing subsidiaries in coun-
tries and on continents where one’s 
customers are located, a more direct 
interaction becomes possible.7, 9 How-
ever, only one of the companies in our 
study noted the benefit of locating de-
velopment efforts closer to their target 

integration. Perhaps surprising in the 
current era of agile development,1 no 
participant in our study commented 
on using agile practices, such as test-
driven development, which have prov-
en to help avoiding “big bang” integra-
tion in GSD.

In summary while the nature of GSD 
encourages development work to be 
sub-divided into individual modules, 
and can afford some advantages in 
parallel cross-site development, com-
panies need to be wary of reduced com-
munication between sites, leading to 
problems at the integration stage. In 
earlier research we have seen the im-
portance of a separation of concerns 
when decomposing into modules 
in general, and it appears that these 
principles could be extremely relevant 
again in the specific case of GSD.11

assumed benefit 4: access to 
large skilled labor Pool
It is widely known that talented de-
velopers have the greatest impact on 
development productivity and qual-
ity. However the shortage of sufficient 
developer talent is a major constraint 
that organizations face in their domes-
tic location. Countries such as India 
and China, with populations in excess 
of 1 billion people, are producing hun-
dreds of thousands of software engi-
neers. Thus, GSD has the potential to 
facilitate access to a large pool of highly 
skilled workers.4, 5, 9 

All three companies highlighted the 
fact that GSD allowed them to access a 
larger labor pool with specialized skills. 
A manager in International Semicon-
ductor added that the scalability avail-
able to them as a result of access to 
a large labor pool allows them to in-
crease greatly the size of their develop-
ment efforts without dramatic changes 
to the organization. The site manager 
in International Semiconductor was 
particularly pleased with the skill lev-
els of graduates in India and Malaysia. 
In India, International Semiconductor 
can recruit relatively low-waged gradu-
ates from the top universities in India, 
choosing Ph.D. graduates, resulting in 
access to what was described as “ge-
nius employees.” However, a major 
disadvantage was the high attrition lev-
els that arose from the rapid growth in 
the employment market for software 
developers in these countries. 

Other disadvantages linked to seek-
ing out workers overseas are due to 
the consequent increase in cultural 
distances between team members. All 
three companies noted serious com-
munication problems due to cultural 
differences within their GSD teams. An 
architect at Digital Solutions offered 
an example of problems due to differ-
ent cultural backgrounds: 

“I was trying to get people to 
use the same tools. I said, ‘This 
is like a religious war.’ One of the 
guys in the US said, ‘Well, I’m 
highly religious, I go to church, 
I really care about it, so what do 
you mean?’ They took me up 
completely wrong.”

International Semiconductor re-
duced cultural distance at times by 
outsourcing to so-called domestic 
third-party providers; that is, compa-
nies whose customer liaison represen-
tatives resided in the U.S. while actual 
outsourced work tasks were completed 
in lower-cost locations such as India. 
This meant that they could communi-
cate with the U.S.-based offices of the 
third party companies.

assumed benefit 5: innovation  
and shared best Practice
It has been suggested that due the 
diverse backgrounds of GSD actors 
can lead to increased innovation and 
shared best practice amongst team 
members.5 A manager in Global Invest-
ments confirmed by suggesting, 

“Having people coming from 
different backgrounds will al-
ways help, getting different views 
from different people, since peo-

Methodology
Data collection in this multi-case 
study involved twelve semi-structured 
qualitative interviews, through which a rich 
understanding was developed based on the 
experiences of those deeply immerged in 
the practice of gsD. the interviews were of 
approx. one hour duration each, with follow-
up email contact used to refine issues as 
they emerged. those interviewed included 
site managers, project managers, a project 
architect, team leads, software engineers 
and technical support staff – all interviewees 
were directly involved in gsD activities at 
the companies. the managers generally 
had dealt with gsD projects involving teams 

in the us and Europe since the late 1990s, 
and asian sites became involved several 
years later. as such, the teams consisted 
of people with experience of establishing 
and managing several offshore teams. the 
qualitative analysis techniques of open and 
axial coding were adopted for analyzing the 
transcribed interviews.

Complementary to the interviews, 
on-site meetings and university-hosted 
workshops were held. after the first round 
of interviews, member-checking was 
performed where preliminary findings were 
presented to the companies at a university-
hosted workshop. this was followed by 
supplementary interviews allowing for more 
in-depth exploration of the research topic.



contributed articles

august 2009  |   vol.  52  |   no.  8  |   communications of the acm     5

market. As International Semiconduc-
tor is mainly a manufacturing compa-
ny, many of their technology custom-
ers are located in China. Having local 
employees located in China, they are 
close culturally and linguistically to the 
customer, and have better knowledge 
of local business conditions. However, 
having developers located in the cus-
tomers’ market implies that there will 
be a great cultural divide amongst team 
members – which would introduce 
the socio-cultural problems discussed 
above. Therefore, companies locating 
some of their development efforts in lo-
cal markets in order to be closer to their 
customers must also develop strategies 
for overcoming such problems.

conclusions
Table 1 summarizes the main insights 
gained from this study in terms of how 
the assumed benefits of GSD played 
out in the studied organizations. 

While there are many significant 
beneficial aspects of GSD, our study 
clearly shows that these benefits are 
neither clear-cut nor can their realiza-
tion be taken-for-granted as the GSD 
literature may lead one to believe. 
Specifically, anyone engaging in GSD 
should be aware of the many risks as-
sociated with these “benefits”. Do not 
assume that overall costs will be re-
duced, as lower wages are countered 
by the overhead of higher managerial 
complexities. Pure follow-the-sun soft-
ware development seems unrealistic, 
and companies may prefer to modular-
ize work instead of taking advantage 
of developers situated in various time-
zones. Seeking out employees in rapid 

growth markets can backfire, with very 
high attrition rates reported. Sharing 
of best practice between cultures can 
be problematic, especially if those 
expected to share feel they are giving 
away their competitive edge to lower-
waged colleagues, or do not trust their 
abilities. Taking advantage of closer 
proximity to foreign markets leads to 
a number of socio-cultural problems 
which have to be addressed.  
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table 1. extent of realization of gsd benefits.

assumed benefit extent to which realized overall Verdict

Reduced Development Costs • Eight-fold developer salary differential between US and India, for example. 
• Only lower value-add, less complex and mission-critical tasks being off-shored. 
• Significant overhead in communication, coordination and control overhead – e.g. buddy program.

Partially realized

leveraging time-zone Effectiveness • Time-zones not a benefit but a cause of reduced collaborative time window and unusual working hours.  
• Follow the sun not used for development activities, but sometimes for other activities, such as testing.

Mythical benefit

Cross-site modularization of 
Development Work

•  Modularization of work due to geographical distribution of developers can be effective in reducing the 
required level of cross-site communications.

• Might also be an obstacle to the creation of a sense of cross-site teamness.

Partially realized

access to large skilled labor pool • GSD does provide access to large pool of skilled workers. 
• Extremely high attrition levels in rapid growth regions. 
• Not all the desired skill-sets may be readily available. 
• Socio-cultural problems abounds.

Partially realized

Innovation and shared best practice •  Employees who feel threatened by low-wage colleagues are unlikely to share more than necessary to 
get the job done

Mythical benefit

Closer proximity to market and 
customer

•  Although local presence provides for better access to customers, cultural problems internally increase 
accordingly.

Partially realized


