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INTRODUCTION

We dream of away in which software can be quickly or
even automatically produced. In the past, we achieved
somesuccessin someareas; however, wecontinuetoface
an excessof softwaredemand over supply ingeneral. The
reason is obvious: Software is needed by not only home
and commercial computers, but by almost every kind of
electronic device, such as mobile phones, digital diaries,
digital cameras, TV, cars, and so on (Rischpater, 2001,
Sapaty, 1999).

Given that the number of qualified programmers can-
not beincreased drastically and rapidly, software manag-
ersinmost parts of theworld will likely haveto livewith
the human-resources shortage problem for some time
(Information Technology of America, 2000). Todeal with
this shortage, we have to consider forming global soft-
wareteamsin which membersarerecruited fromall over
the world and software is developed in a “distributed”
manner. Forming such a global software team can have
many advantages. |n additionto alleviating the problems
caused by the scarcity of human resources, programmers
on a global team would be free to work without the
confines of physical location.

Although the idea of forming a global software team
may increasethe size of the pool of programmersthat can
berecruited, quality isaconcern. Software managerswant
programmerswho candeliver quality work. But software
quality cannot be guaranteed and is hard to justify.
Although the managers would prefer to establish ateam
consisting of experienced programmers, they areinreality
faced with the problems of managing inexperienced pro-

grammersfor asoftware project, especially in software-
developing countries such as China, Poland, South Af-
rica, and so forth.

Itisnot difficult to seethat maintaining ateam with a
large proportion of inexperienced memberssignificantly
reduces running expenses (Figure 1) as there could be a
tremendous salary gap between skilled and unskilled
developers. Companiesthat operatewith atight cash flow
will normally haveaninexperienced softwareteam asthey
try to minimize costs.

This paper discusses our experiences in running an
inexperienced softwareteam and aglobal softwareteam.
We believethat sharing our experienceis useful to orga-
nizationsthinking of exploiting relatively cheaper laborin
developing countries such as China, Poland, and South
Africa(Sanford, 2003).

BACKGROUND

This section reviews real cases that have driven the
formation of aninexperienced softwareteam and aglobal
software team. The mainstay of managerial decisionsfor
building such teamsisfinancial or environmental.

Discovering Developing Areas:
Inexperienced Software Team

It has been atrend for active, rural industrialization, in
which manufacturing plants move from more devel oped
regionsto less devel oped ones, to exploit the lower costs

Figure 1. From a professional team to an inexperienced team
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of land, labor, and distribution channel s (Otsuka, 2001). In
order to managethese plantsbetter, management informa-
tion systems (M1Ss) need to be developed. Recruiting
labor for manufacturingiseasy inlessdevel oped regions,
but recruiting IT professionals for developing an inte-
grated, customized M1Sin phasesisdifficult.

In developing countries, for example, China, the de-
mand for IT professionalsinlarger citiesisso highthat it
isalmost impossiblefor any manufacturingplantinarural
area to recruit people. Workers in a poor rural area are
usually inexperienced. Even though the alternative of
employing expatriates might sound reasonable, it is not
practical. Instead of in-house development, we might
evaluate a third-party solution. The additional expenses
incurred in purchasing vendor products, in consultancy
services, maintenance, version upgrading, training, trav-
eling, and so forth are expected to be much larger than
what can be saved from exploiting cheaper labor. In less
devel oped areas, many programmersdo not receive proper
training in computing. In addition, the turnover rate is
typically high. As long as they have received some
training, many workerswill seek ajob with better career
prospects in a more developed city. This results in a
viciouscycleinwhich the project manager always hasto
work with programmerswho areinexperienced. Thehigh
turnover rate sometimes is aggravated by resignations
without any advance notice. Peopletender their resigna-
tionand leaveonthesameday. They attempt to keep their
current jobwhileseeking any opportunity. Clearly, hand-
ing over work isvery difficult if not impossible, and the
team has to work understaffed constantly.

Onemay suggest that educating inexperienced people
or allocating suitable jobs according to an individual’s
ability should fulfill the same purposes. However, when
the knowledge and experience of staff members is not
aligned with thetasksassigned, thelearning curve can be
steepandlong (Amrine, Ritchey, Moodie, & Kmec, 1993).
Neverthel ess, when astaff member becomeswell trained
in some less developed regions in China or in a small
company in Denmark, for exampl e, hisor her determination
to look for better job prospects elsewhere will become
stronger (Lui & Chan, 2000g; L ui & Chan, 2000b). Train-
ing, therefore, does not provide a promising solution in
this case. Contradicting what we might expect in well-
developed regions, certified professional programs psy-
chologically encourage people to leave a company with
little opportunity, or a less developed region, sooner.
Some senior managersare disturbed by thisphenomenon
and say that they are always training another company’s
staff. Theideaof allocating devel opersaccording totheir
skill setisnot feasiblewhen all team membersareinexpe-
rienced. Human resourceall ocation canthereforebeimple-
mented only toalimited extent. Better knowledge manage-

ment, rather than adopting conventional principles, is
required.

Around the Clock: Global Team

A small but ambitious company selling weight-loss and
nutritional products, which was headquartered in New
Y ork, had a number of small offices of 40 employeesin
different parts of the world. For each such office, oneto
two staff memberswerehiredto providel T support. When
the M1S system needed to be modified to meet require-
ments for local processing, requests for modifications
would be sent to the head office. Theresult wasthat more
resources were required at the head office to provide
ongoing support to the branches. Although a larger
softwareteamwasthusrequired at thehead office, I T staff
at the branches might have time to spare. The load-
bal ancing problem got worsewhen thenumber of branches
increased. Thequestion, naturally, wasto decideif it was
possibletolink peopleto establishaglobal softwareteam.
The ideal and more productive approach for the above
could beaglobal softwareteam. Theteamineachsitethen
plays arole more or less as distributed agents following
a communication scheme from a coordination agent.

A global software team can even be formed locally if
the team is set up in different locations within the same
country or innearby countriesor regions. Thismeansthat
there may not be much difference in time zones and
culture. In such situations, the term multisite software
team can be used more generally to describe a software
system developed by teamsthat are physically separated
from each other in different cities of a country or in
different countries. Compared with a global team, a
multisiteteam in nearby time zones can be managed with
lesscomplexity and fewer challenges. Multisite software
teams of thisscal e, when compared to global teams, have
theconstraint of relatively limited servicehours. A client
who sends a request over the Internet around the world
normally demandsapromptreply. Butif all teamsareinthe
sametimezone, meeting thedemand immediately outside
office hours is not easy. In any case, the management
framework required for aglobal or multisite team should
bevery similar. To further explore around-the-clock de-
velopment (see Figure 2) and global development, we
realizetheintrinsic differenceishow synchronization of
work in progress proceeds. We concluded that the chal-
lengesof managing around-the-clock taskingwidely cover
managerial and technical problems of non-around-the-
clock global software development.

A global teamwithonesitein Asia, onein Europe, and
one in North America maximizes time use by working
around the clock.
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