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In an attempt to provide insight into managing success-
ful international technology collaboration, this article pre-
sents a framework to guide managers in dividing and integrat-
ing labor and assessing methodological and organizational
weaknesses.  The analysis draws on technology and manage-
ment literatures and specifically addresses outsourcing sys-
tems development work to emerging economies.  Recommen-
dations are provided not only on how to organize interna-
tional work at present, but also on the characteristics of
projects and tasks that are good candidates for international
outsourcing, and what capabilities must change in order to
move to an international project management methodology
involving lower project risk and lower coordination costs.

Like many other industries, software has entered an era
of globalization (Kim, et al., 1989; Schware, 1989) due to
different factor costs among nations, technological advances
(such as improved telecommunications, greater standardiza-
tion and modularization of software, etc.), and the presence of
multinational competitors that are on the leading edge of
global work integration.  In addition, outsourcing is on the rise
(Khosrowpour, 1995; Apte, 1990), and information technol-
ogy (IT) work is being outsourced internationally in a manner
that less resembles international trade and more resembles
integrated, international production.

With these changes, IT managers are having to “interna-
tionalize” their management practices in order to coordinate
and control their international operations.  Unfortunately, they
face a dual problem of transitioning towards transnational IT
management (a) from their own locally-oriented IT manage-
ment heritage (Cash, et al., 1992), as well as (b) from the
heritage of international business, which has traditionally
been conducted more as trade than as integrated, international

production (Bartlett and Ghoshal, 1992).  Tight coordination
and control across national borders was not even attempted
until fairly recently because of the lack of communications
infrastructure (Ohmae, 1989: 139), and new management
techniques for dealing with integrated transnational opera-
tions are still being developed.

In the face of these changes, managers need guidance in
managing their international efforts and deciding which ac-
tivities should be outsourced across national borders.  To this
end, the current article presents a framework for thinking
about transnational IT management. The article first outlines
some trends that are enabling the changes and which are
changing the way IT projects are managed.  Then the frame-
work is presented, issues of task partitioning and integration
are outlined, and recommendations are provided both for
current capabilities and infrastructure and for the future.  The
article does not address how each partner manages its relation-
ship with the other partner, nor does it address how to choose
partners or environments to deal with (national or technologi-
cal environments).  Further, the article is a presentation of
logical arguments addressing theoretical issues and future
practice, rather than an empirical analysis.  Very little data (if
any) on these ideas exists, so the current work focuses on
understanding IT management methodologies, required
changes, and potential future practice.

Although the framework could apply to IT management
in general, the article focuses on the specific situation of
outsourcing software development to emerging economies.
Before delving into the framework, two terms should first be
defined:  outsourcing and emerging economies.  Outsourcing,
as it is used in this article, refers to sourcing tasks outside of a
work group.  For example, if an IT department finds it no
longer has the resources or expertise to handle all the demands
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for new computer applications, it might contract with a local
third party to provide those services (outsourcing).  If, how-
ever, the department is under cost pressures or needs expertise
it can not find locally, it might contract with a third party half-
way around the world in an emerging economy (international
outsourcing) such as India or the Philippines (see Meadows,
1995, for data on their software industries).

The term “emerging economy” is used here, instead of
“less developed country” (LDC).  Although “less-developed
country” is a popular term, it de-emphasizes the substantial
civilized history of the nations referred to and the economic
development already achieved.  Further, the terms do not focus
on the critical issue at hand, i.e. the emergence of these nations
as global economic powers.  Likewise, “industrialized nation”
will be used instead of “more developed country” (MDC) in
order to focus on industrialization as an economic phenom-
enon, and in order to use a comparable term.

New Developments Enabling ChangeNew Developments Enabling ChangeNew Developments Enabling ChangeNew Developments Enabling ChangeNew Developments Enabling Change

New systems development methods and tools are en-
abling the outsourcing and IT globalization trends mentioned
above.  In the field of software development, near-term trends
(Marciniak, 1994) point toward enhanced methods for design,
more standardized procedures, better ways of evaluating de-
signs, and rising levels of design quality and overall system
quality.  Defining requirements will continue to be problem-
atic.   In the long-term, the discipline should mature along the
same lines as the engineering profession, making systems
development more a science than an art.  In the meantime,
however, it is an art and will continue to be for the foreseeable
future.

Trends that appear favorable for outsourcing to emerg-
ing economies include greater modularity (such that pieces of
systems can be developed off-site more easily), standardiza-
tion of programming languages and environments (reducing
the learning curve and hardware and software investments),
open systems (allowing for multiple development environ-
ments to be used),  rise of client-server and other non-
mainframe environments (reducing capital investment re-
quirements in capital-poor nations), rise of more reliable
means of defining user requirements (favorable to emerging
economy software developers if they can gain access to them
and use them effectively), easier transportability of software
over international telecommunications facilities (which are
improving at a rapid pace), rise of Integrated Project Support
Environment (IPSE) systems (which provide a coordinated set
of software engineering and management tools), and the rise
in outsourcing in general.

Tools/techniques such as prototyping and Rapid Appli-
cation Development (RAD) that improve user-designer inter-
action may prove invaluable to overseas outsourcers for im-
proving their interaction with users and producing designs that
are more reliable.  However, system requirements will prob-
ably remain generally unstable, and overseas outsourcers will
have to contend with problems of cross-cultural communica-

tion, knowledge of local business practices, and the need for
rich media (e.g. face-to-face) during relationship-building and
unstructured problem-solving tasks.

Not so favorable for systems development outsourcing
are trends which increase the productivity of industrialized-
nation systems developers and focus systems development
activities on the user-developer interface (the weak link in
overseas outsourcing, as discussed below), including code
generation and reuse, use of higher-level languages (e.g.
4GLs+, OOPS, etc.), enterprise modeling, end-user comput-
ing, and increased use of packages (although they frequently
must be tailored).

Will new methods and tools make the need for outsourcing
to emerging economies obsolete (such that all the research
being done in this area, including this article, is needless)?  The
answer is “No.”  First, new methods— even if they do reduce
overall labor demand by making systems professionals more
productive—take on average 18 years to roll out into the
industry (Gibbs, 1994).  In the meantime, there is a worldwide
shortage of 1 million systems-builders, and by the year 2,000,
it is estimated that Japan alone may need about one million
more software engineers and programmers (Mijares, 1992).

Second, in the face of a growing software labor shortage,
most companies have continuing backlogs of new applica-
tions and maintenance, and there will always be a need for at
least some technical work which can be readily outsourced
overseas.  Software professionals are increasingly forced to
maintain software rather than develop it (60 - 80% of software
budgets and 50% or more of corporate I/S staff are allocated
to software maintenance) (Kim, et al., 1989; Keen, 1991),
furthering the maintenance backlogs and the shortage of labor
for systems development.  Emerging economies can do a large
part of the maintenance and at least some of the development
work.

Third, a floating global resource of knowledge workers
from both industrialized nations and emerging economies is
arising, with the expertise necessary to serve clients in a
variety of locations worldwide (Aharoni, 1993).  MNCs in-
creasingly need “local” expertise in multiple sites (including
emerging economies), and international business holds great
potential for at least some degree of homogenization (see, for
example, Porter, 1986, and Bartlett, Doz, & Hedlund, 1990).
Indeed, globally used information systems may need to be
globally developed (on globally used information systems,
see, for example, Deans & Kane, 1992, and Roche, 1992).

FrameworkFrameworkFrameworkFrameworkFramework

Dividing tasks among the groups that participate in an
international systems development project is, at its most basic
level, a problem of division of labor.  Understanding how to
organize international outsourcing projects requires address-
ing three questions:

1. Division of Labor Theory1. Division of Labor Theory1. Division of Labor Theory1. Division of Labor Theory1. Division of Labor Theory:  Without regard to capabilities,
how should the work be organized?
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2. Division of Labor Practicalities: 2. Division of Labor Practicalities: 2. Division of Labor Practicalities: 2. Division of Labor Practicalities: 2. Division of Labor Practicalities:  Capabilities are not
unlimited.  What can emerging-economy professionals do
(now and in the future)?

3. Division of Labor Solutions:3. Division of Labor Solutions:3. Division of Labor Solutions:3. Division of Labor Solutions:3. Division of Labor Solutions:  How do #1 and #2 meld
together into a practical managerial solution (now and in the
future)?

Fundamentally, division of labor involves (a) design of work,
or task partitioning, and (b) task integration.  As shown in the
framework, the first item, task partitioning, involves two
activities -- (a) dividing work into pieces such that interdepen-
dencies are reduced, and (b) assigning the pieces, based on
tightness of communication between the parties performing
interrelated work (capabilities are, of course, a prerequisite,
and they are addressed below).  The second item, task integra-
tion, involves (a) integrating the tasks by establishing how the
task outcomes will be assembled to form a unified deliverable,
and (b) integrating the people, by enhancing the communica-
tion capabilities and inter-group cohesion of the groups that
perform the work.

As indicated in the framework, these management ele-
ments “hold together” the work activities and provide a
context for their successful completion.  However, these
elements cannot ensure success.  The underlying principle that
managers must not ignore is to avoid matching methodologi-
cal weaknesses with organizational weaknesses.  Compound-
ing one with the other can spell disaster.  For example, as
discussed more fully below, if tasks are highly inter-related (a
methodological weak point), and they are assigned to groups
that do not interact well either through personal conflict or
through lack of communication infrastructure (an organiza-
tional weak point), the final deliverable will be in danger.  To
manage this way is like putting identical pieces into a puzzle
and expecting them to mesh with each other and fill the puzzle
vacancy (see Figure 1).  Instead, managers must attempt to

supplement weaknesses in methodology with strengths in
organization, and vice versa.

Task PartitioningTask PartitioningTask PartitioningTask PartitioningTask Partitioning

How does the framework apply to emerging-economy
outsourcing?  In this section, the top half of the framework will
be explored (dividing and assigning tasks) specifically as it
relates to international software development projects.  In the
next section, the bottom half (integrating tasks and people)
will be examined.

Dividing the Work into Pieces: Time vs. ModuleDividing the Work into Pieces: Time vs. ModuleDividing the Work into Pieces: Time vs. ModuleDividing the Work into Pieces: Time vs. ModuleDividing the Work into Pieces: Time vs. Module
Division of LaborDivision of LaborDivision of LaborDivision of LaborDivision of Labor

General approaches to the software development pro-
cess and the manner in which they divide labor are presented
in Table 1 (based on Marciniak, 1994).  Rather than describe
the approaches in detail here, their underlying division of labor
approaches are presented.  Critical danger points for interna-
tional outsourcing, based on these characteristics, are to be
examined later.

The well-known Waterfall method is basically a division

Figure 1:  Division of Labor FrameworkFigure 1:  Division of Labor FrameworkFigure 1:  Division of Labor FrameworkFigure 1:  Division of Labor FrameworkFigure 1:  Division of Labor Framework

Software DevelopmentSoftware DevelopmentSoftware DevelopmentSoftware DevelopmentSoftware Development Division of LaborDivision of LaborDivision of LaborDivision of LaborDivision of Labor
ApproachesApproachesApproachesApproachesApproaches
Waterfall Time
Phased Module
Evolutionary Time or Module
SpiralTime (two-tiered)
Rapid Prototyping Module + Other Approach
Disciplined Evolutionary Mix

Table 1:  Software Development Approaches andTable 1:  Software Development Approaches andTable 1:  Software Development Approaches andTable 1:  Software Development Approaches andTable 1:  Software Development Approaches and
Division of LaborDivision of LaborDivision of LaborDivision of LaborDivision of Labor
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of labor by time, from requirements specification to top-level
design to detailed design to coding, unit test, integration, and
user acceptance.

The Phased approach divides work by module.  A
“module” denotes some division related to functions (such as
accounting, customer order cycle, inventory, etc.) or some
other logical division (such as subsidiary locations, product
groups, etc.).  As in the other approaches described here as
“modular,” the highest-level division of labor is modular, but
within modules, labor may be divided according to time (e.g.
by Waterfall stages).  For the current analysis, only the
highest-level division of labor is addressed because it would
be used to divide work among the groups involved (as dis-
cussed below).

The Evolutionary approach is a developmental model in
which a basic system is put in place (by one of these ap-
proaches listed), and work is then divided into growth phases,
which could entail minor changes to an array of systems
components, added functions, changing capabilities, etc.  The
evolutionary approach, divided by “growth phases” could
either (a) evolve over the systems life cycle (time), with user
needs changing in a pattern that do not relate to function, or (b)
involve new functions and pieces (business locations, new
products or services, new core concept of the business, etc.)
that can be called “modules.”

The Spiral approach is an attempt to combine the best of
the Phased and Evolutionary approaches and proceeds through
four loops:

1. System requirements and design,
2. Software requirements,
3. Top-level design, and
4. Detailed design, code, test, and delivery.

Within each loop, four steps are taken:

1. Determine objectives, alternatives, and constraints,
2. Evaluate alternatives, perform risk analysis, and create
prototypes, simulations, models, and benchmarks,
3. Develop and verify the product of the current loop (one of
the four loop titles above), and
4. Plan the next phase.

In short, the Spiral divides work by time, like the Water-
fall method, but does so in a two-tiered fashion (stages within
stages).

Rapid Prototyping, although nominally a separate ap-
proach, is mainly a method of specifying user requirements
(although some code may be generated, depending on the tools
used).  In essence, work is divided by module (for instance, by
screens grouped into functions or product/service groups, for
on-line systems), clustered around user needs or activities.
Once user needs are identified in this manner, the ultimate
system may be installed via Waterfall, Phases, or with any of
the other approaches mentioned here.

Finally, the approach most often taken by sophisticated
developers of large systems can be called Disciplined Evolu-
tionary.  Basically, it makes use of all the other approaches and

has the advantage of flexibility (methods can be used or not
used when judged appropriate).

At its most basic level, systems development approaches,
then, seem to be divided by either time or module.  The
weaknesses in the time-based approaches reside primarily in
the transition between phases.  The weaknesses in the module-
based approaches, on the other hand, reside primarily in the
links between modules.  These weaknesses will be re-ad-
dressed below in relation to the organizational weaknesses
that arise when multiple groups are involved in generating
software systems and work is divided by time or module
among the groups.

Assigning the PiecesAssigning the PiecesAssigning the PiecesAssigning the PiecesAssigning the Pieces

Regarding task assignment, von Hippel (1990) provided
a clear and effective example of two-firms— a design firm and
a manufacturing firm—and asserted that assigning tasks to
them depends on the most critical task interdependency.  For
example, if the more critical interdependency resides between
design of part A and design of part B, then the design of A and
design of B should be performed by the same firm (see Figure
2).  If, however, the greater interdependency resides between
design and manufacture of part B, then the manufacturing firm
should both design and manufacture part B (see Figure 3).

Since design and manufacturing are essentially simulta-
neous for custom software development, the critical interfaces

Figure 3: Division of Labor Example: Critical Interde-Figure 3: Division of Labor Example: Critical Interde-Figure 3: Division of Labor Example: Critical Interde-Figure 3: Division of Labor Example: Critical Interde-Figure 3: Division of Labor Example: Critical Interde-
pendence Between Design of B and Manufacture of Bpendence Between Design of B and Manufacture of Bpendence Between Design of B and Manufacture of Bpendence Between Design of B and Manufacture of Bpendence Between Design of B and Manufacture of B

Figure 2: Division of Labor Example: Critical Interde-Figure 2: Division of Labor Example: Critical Interde-Figure 2: Division of Labor Example: Critical Interde-Figure 2: Division of Labor Example: Critical Interde-Figure 2: Division of Labor Example: Critical Interde-
pendency Between Design of A and Design of Bpendency Between Design of A and Design of Bpendency Between Design of A and Design of Bpendency Between Design of A and Design of Bpendency Between Design of A and Design of B
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in the international outsourcing situation are the interfaces
between modules (for module-based division of labor) or
stages (for time-based division of labor).  Wherever the greater
interdependencies reside (between specific modules or spe-
cific stages), managers must make sure that organizational
integration will support those interdependencies.  For ex-
ample, where modules A and B are critically interdependent,
they should be performed in a highly integrated setting (e.g.
within a single firm).  Similarly, where stages A and B (e.g.
design and coding) are highly interdependent, they should be
performed in a highly integrated setting (e.g. within a single
firm).

In his example, von Hippel assumed that integration is
more difficult across firms.  Organizational integration may be
best understood, however, in a broader context than that of
inter-firm coordination.  The root of his analysis depends on
identifying where communication and integration are weak-
est.  Although this may usually be across firm boundaries, it
can also be across discipline/functional boundaries such as
users vs. an I/S department (see Schein, 1992, on the different
cultures of IT and management, and other literature on the
problems of user-designer integration) or across national
boundaries within the client or the outsourcing firm (such that
a single firm is not well integrated between international
offices) or, indeed, across some other boundaries, depending
on the situation.  Thus, managers must examine integration
within firms as well as between them and assess the bound-
aries along multiple dimensions (organizational, discipline,
national, technological, cultural, etc.).

Assigning work is not only a matter of methodological
and organizational integration, however.  Assignments must,
of course, depend on capabilities.  Capabilities of emerging
economies include not only the managerial and technological
capabilities of the firms, but also national characteristics such
as regulation, telecommunications infrastructure, and other
infrastructure enablers.  Taking into account both firm-level
and national-level characteristics, Kim et al. (1989) identified
competitive activities for emerging economies to include
programming, systems analysis (low supply of analysts, how-
ever, in some nations, as well as problems in end-user commu-
nication),  technical writing (again, low supply in some na-
tions), and hardware engineering.  They also found that
emerging-economy systems developers had better attention to
detail and more group orientation.

Further, a number of firms are finding that “follow-the-
sun” systems development can provide a powerful advantage
to overseas outsourcers.  Because of differences in time zones,
a systems professional in India can batch and send questions
at the end of the day to a client in the U.S. who, because of the
time difference, is just getting into work.  Questions are
answered overnight (Indian time), and overall project sched-
ules can be reduced because the work is carried on around-the-
clock.  Likewise, a U.S. client can request system changes at
the end of the day (U.S. time) and receive a new version of
software in the morning (or in one business day instead of
two).  Although an advantage for questions and small fixes, the
time zone difference is a hindrance when questions need to be

answered immediately (only next-day answers are possible),
workers at both sites need to collaborate on unstructured
problems, off-site systems developers need to learn users’
jobs, and when regular team meetings need to be held by
video-conference across a 12-hour time difference (Meadows,
1995).  “Follow-the-sun” is a mixed blessing.

On the down-side, emerging economies face limited
availability of capital (for purchasing hardware and software
tools), limited availability of technical expertise (in some
nations), cultural and language barriers (communication pro-
tocol and meanings of words vary from nation to nation), and
differences in managerial practices and expectations (such as
status reporting).  Non-competitive activities identified by
Kim et al. (1989) included communication with end users,
effective intra-organizational communication, and project
management (cheaper, but extremely limited supply and weak-
nesses).

Limited availability of hardware and systems software
and tools were also cited as major problems of emerging
economies which hampers the activities they can perform.
Management capability was found to be hampered by weak-
nesses in establishing performance-based rewards and calling
for well-specified milestones and deliverables.  Indeed,
Yourdon (1993) mentioned a deficiency of large-project man-
agement capability in India (which is changing), and Palvia
and Hunter (1994) confirmed that there can be a significant
time lag in transferring new management techniques, method-
ologies, and tools from industrialized nations to emerging
economies.

Kim, et al. (1989) deemed the scarcity of performance-
based rewards and well-specified milestones a “cultural weak-
ness” in management, but it may simply be the result of
overseas outsourcers’ position low on the project management
learning curve.  In essence, some firms may not have yet
converted the task of systems-building from a “novel innova-
tion” task into a “routine innovation” task with established
rewards, management methodologies, and deliverables.  (See
von Hippel, 1990, on novel and routine innovation tasks and
their management methods.)

It is important to question the reason for this state of
affairs because culture will not change quickly, whereas the
transition from “novel” to “routine” innovation management
can.  The areas Kim, et al. (1989) deemed not shiftable to
emerging economies included:  conceptualization, documen-
tation, installation, and support.  They cited cultural differ-
ences, limited local markets, insufficient R&D, inadequate
telecommunications facilities, and delayed access to new
technologies as barriers.  Of these, cultural differences will
probably be the slowest to change and will continue to impede
communication with Users.  Work is going on in all other
areas, however, and they have improved significantly over the
past five years.  Although not yet the industry norm, start-to-
finish projects have been conducted between industrialized-
nation clients and emerging-economy outsourcers with stun-
ning success, sometimes in high-technology and highly user-
interactive areas (Meadows, 1995).
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relationship must cross three boundaries:  function/profes-
sion, firm, and nation (yielding not only cross-cultural prob-
lems but more mundane problems of inadequate telecommu-
nications facilities and differences in time zones).  The User -
A and A - B links are impossible to assess without knowing the
particular situation.  Users and A, although they do not share
the same function/profession, do share the same nation and
may share the same firm.  A and B, on the other hand, share the
same function/profession and may share the same firm, but do
not share the same nation.  Whereas Users and A (or A and B)
can rely on communication links via profession (similar jar-
gon, common paradigms and tools, common professional
culture) or via nation (language, culture, face-to-face media)
or via firm (organizational jargon or culture, common pro-
cesses and systems), Users and B can rely on none of these
communications links.

What is proposed here is that the international systems
development manager must first identify the critical task
interdependencies in the methodology(ies) in question.  Next,
identify the critical weaknesses in integration among partners
(see organizational integration literature, e.g. Simon, 1976,
Lawrence and Lorsch, 1986, and others).  Then, match meth-
odology and partners/organization to achieve maximum “fit,”
such that critical task interdependencies are not confounded
by organizational weak points.  Then, where weak points exist
(especially in both methodology and organization), improve
organizational communication and integration.  To ignore
these issues may result in:

1. Increased project risk (perhaps dangerously), and
2. Increased coordination costs (including management time,

travel, telecommunications, dual hardware and software
environments, etc.; see Brooks, 1975, on how coordination
costs can destroy the potential productivity of additional
manpower).

In the time-based approaches (Waterfall, etc.), the criti-
cal weakness is at the juncture between stages (requirements
analysis, design, programming, etc.).  Unfortunately, when
dividing up international outsourcing work via waterfall stages,
the stage transition (weak-point) is also the organizational
transition (weak point).  This results in matching methodology
weaknesses with organizational weaknesses.

How critical is this weakness?  According to Thompson
(1967) (cited in Larsson and Bowen, 1989, and Mintzberg,
1979), interdependence can be classified as pooled, sequen-
tial, or reciprocal.  In pooled interdependence, each part
renders a contribution to the whole, and the proper coordina-
tion mechanism is standardization.  With sequential interde-
pendence, the output of one party becomes the input of
another, and the proper coordination mechanism is planning.
With reciprocal interdependence, the output of each becomes
the input for the others, and the appropriate coordination
mechanism is mutual adjustment.

Although the time-based methodologies are theoreti-
cally sequential (with the output of one stage, such as design,
being the input of another, such as coding), systems develop-

Note: Environments A and B in international outsourcing are
different nations.
Circles represent groups.  The inner box represents the
systems development project, divided into tasks.
Partner “A” is an outsourcer in the Users’ nation or
internal I/S department in user A’s nation and firm.
Partner “B” is the overseas (international) outsourcer.
Users perform Tasks “C.”

Figure 4: Overseas Outsourcing Division of LaborFigure 4: Overseas Outsourcing Division of LaborFigure 4: Overseas Outsourcing Division of LaborFigure 4: Overseas Outsourcing Division of LaborFigure 4: Overseas Outsourcing Division of Labor

Integrating the Pieces and the PeopleIntegrating the Pieces and the PeopleIntegrating the Pieces and the PeopleIntegrating the Pieces and the PeopleIntegrating the Pieces and the People

Von Hippel (1990) did not define integration between
groups more than to say that it occurs where communication
is frequent.  Here, another idea must be added:  communica-
tion richness.  Although communication frequency is impor-
tant for the development of cooperative relationships (Axelrod,
1984), information availability, and idea generation (Sproull
& Kiesler, 1991), rich media (such as face-to-face) are neces-
sary for decision-making (Nohria and Eccles, 1992) and
relationship-building (Sproull and Kiesler, 1991, dispute this
claim).  In fact, there has been a stream of literature on optimal
choice of systems design tools and media for various problem-
solving tasks during I/S development.  (See Palvia & Hunter,
1994 for a brief review of this literature.)

In the overseas outsourcing situation, integration would
typically be a matter between three groups (see Figure 3):

1. Users,
2. Partner A, which might be an internal I/S group and/or a

domestic outsourcing firm (for partially or fully outsourced
I/S), and

3. Partner B:  the Overseas Outsourcer.

Though potentially relevant, the multiple outsourcing
case, in which I/S is outsourced to multiple internal I/S groups
and/or multiple outsourcing firms, will not be addressed here,
beyond noting that the number of involved parties and coordi-
nation problems can rise alarmingly.

The weakest link is between Users and Partner B.  Their
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ment in reality is reciprocal (inconsistencies are identified, for
example, during coding and require redesign) (Walz, et al.,
1993):

The traditional approach to software development rec-
ommends that these topics be addressed in
sequence....[however,] it is clear that these steps were
not addressed in sequence, they were not independent of
one another, and they did not appear to have clear starting
and ending points. (p. 67)

Why is this significant?  Because the very fact that the
process is reciprocal rather than sequential indicates that a
higher level of coordination is necessary (mutual adjustment
over planning and following the sequential methodology) and
indicates that rich communication and integration are cru-
cially needed among the parties involved.

In order to avoid depending on the weak integration
between the Users and Overseas Outsourcer, the situation can
be managed with a “front-office” of workers at the Users’
location and a “back-office” of workers overseas.  Work could
be divided between “front-office” and “back-office” via the
Waterfall methodology such that more user-interactive tasks
are handled by the “front-office” (see Larsson & Bowen,
1989).  The disadvantage in doing so, however, is that overall
task interdependency is quite high, and the critical interfaces
between stages still have to be managed over organizational
and national boundaries (between Partner A and Partner B).

In the module-based approaches (Phased, Disciplined
Evolutionary, etc.), overall task interdependency is reduced
over the time-based approach (a major advantage).  The inter-
linkages between modules will have to be managed carefully
over organizational boundaries, but this is certainly workable.
However, the primary disadvantage for the overseas outsourcer
is that the early phases of any module require rich communi-
cation between users and software developers (mutual adjust-
ment, as described above).  This will be difficult to do when
crossing boundaries of function/profession, organization, and
nation (as in the User - B relationship) and will endanger the
success of the modules they are assigned.

Thus, in one approach (time-based), overall task interde-
pendency is high, but the strongest integration links are used.
In the other approach (module-based), overall task interdepen-
dency is lower, but mutual adjustment for part of the system is
necessary across the weakest organizational link (User - B).
Two assessments must therefore be made:

1. The capabilities of the various partners must be assessed,
and, if capabilities permit,

2. The risks in the time-based approach (from increased
interdependency) must be weighed against the risks in the
modular approach (from relying on the weak User - B
relationship rather than User - A and A - B).  The modular
approach risks will vary greatly according to the specific
relationships among Users, Partner A and Partner B, so they
must be assessed for each individual situation and then
compared with the time-based interdependency risks (which

are more constant across situations).

RecommendationsRecommendationsRecommendationsRecommendationsRecommendations

Current Division of LaborCurrent Division of LaborCurrent Division of LaborCurrent Division of LaborCurrent Division of Labor

Overall, the detailed, structured systems development
tasks in the middle stages of the systems life cycle (program-
ming and testing, etc.) have been the most popular candidates
for emerging economies to work on and are especially good
candidates for the early stages of outsourcing relationships
(when client confidence is built along with the software),
resulting in a time-based division of labor.  Tools, methodolo-
gies, and management techniques (e.g. an Integrated Project
Support Environment) need to be agreed upon and transferred
before commencing projects in order to reduce both coordina-
tion costs and project risk (by improving integration).

Table 2 shows a fairly typical division of labor employed
by several firms in the exploratory study for this research, and
used successfully by others reported in the literature.

Because designs evolve during the coding and testing
process, and because Partner B’s knowledge of the coding,
testing, and integration can be very important for later stages,
selected members from the overseas outsourcing organization
should be involved from design to maintenance (see Table 2),
not because they will hold primary responsibility for these
tasks, but rather, for reasons of group learning, information
flow, and integration (found in the empirical research of
Meadows, 1995; in the word of Walz, et al., 1993):

Waterfall StageWaterfall StageWaterfall StageWaterfall StageWaterfall Stage Performed By ...Performed By ...Performed By ...Performed By ...Performed By ...

System Feasibility Users and Partner A
Validation Users and Partner A
Software Plans and Users and Partner A
  Requirements
Validation Users and Partner A
Preliminary Product Design All; Mainly Users

   and Partner A
Verification All; Mainly Users and

   Partner A
Detail Design All; Mainly Users and

   Partner A
Verification All; Mainly Users and

   Partner A
Code A and B; Mainly Partner B
Unit Test A and B; Mainly Partner B
Integration A and B; Mainly Partner B
Product Verification All; Mainly Users and

   Partner A
Implementation All; Mainly Partner A
System Test All; Mainly Partner A
Operations and Maintenance All; Mainly Users and

   Partner A
Revalidation Users and Partner A

Table 2: Division of Labor ExampleTable 2: Division of Labor ExampleTable 2: Division of Labor ExampleTable 2: Division of Labor ExampleTable 2: Division of Labor Example
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Knowledge acquisition, sharing, and integration are all
activities that enable the software design team to learn
what it needs for producing an appropriate design.  Sel-
dom are these activities explicitly accounted for in the
design phase.... [We cannot overemphasize] the impor-
tance of including relevant team members from the
beginning of the project.  If new members (and their
relevant expertise) are added after the group has come to
closure in its learning phase, the group may be reluctant
to deal with the new knowledge they bring to the team.
Thus knowledge at this point may not be incorporated
easily into the group’s work (pp. 69 - 70).

What tasks are good candidates for overseas outsourcing?
In general, tasks that require less integration with the user are
good candidates, as well as structured tasks involving explicit
knowledge, in order to reduce coordination costs and risk.
Amount of structure in a task will vary with the particular
problem at hand and a particular technology (with code
generators, 4GLs, and OOPS, for example, a bigger propor-
tion of time is spent on problem definition and modeling than
with earlier technologies).  Amount of structure will also
change over the life of a task, from (a) problem recognition
(very unstructured) to (b) analysis & design to (c) program-
ming, testing, and implementation to (d) maintenance and
conversion (very structured) (Apte, 1990).

To reduce overall project risk, relatively small, non-
critical tasks involving technology and functionality familiar
to the overseas developer are good choices to begin with.
However, as experience with a particular outsourcer progresses
or where a good track record exists that will minimize fears of
mismanagement or insufficient expertise, these risk-reducing
recommendations can be relaxed.  In fact, it is desirable to do
so since increasing the size of the outsourced portion will
reduce overall project costs further, as long as tasks do not
raise coordination costs unreasonably.  Increasing the portion
of outsourced work will involve more coordination, but pro-
portionally not as much as the initial work, since some of the
coordination costs are related to the tasks (these coordination
costs rise as more tasks are sent over), and some are related to
building the initial relationship (these coordination costs do
not rise with more tasks).  At each stage, additional coordina-
tion costs must be weighed against potential cost savings.

What projects are good candidates for overseas
outsourcing?    In general, a cost - benefit analysis should be
performed when evaluating the overseas outsourcing option,
and the planned savings must be compared with increased risk.
Costs that go up include management time for coordination
and relationship-building, travel costs, hardware and software
costs (for dual environments), telecommunications costs, etc.
Costs that go down may include labor and rent.  Risks increase
(a) because of the additional complexity of managing an
international project and (b) because one of the parties— the
overseas outsourcer —is not a fully understood entity.

In general, although larger projects have more risk (more
things can go wrong, and with bigger consequences), the
project must be large enough to repay the investment in

relationship-building costs.  Stable requirements or a fixed
requirements “cut off” are crucial.  Mature, reliable technol-
ogy is a good candidate to go overseas because of the reason-
able risk level, availability of older technologies, and abun-
dance of labor willing to work on them.  Since both parties will,
in the initial stages at least, have enough problems managing
the dual environments and outsourcing relationship, both
parties should have some experience with the technology.
However, as circumstances change, these two technology-
related recommendations will also likely change.

Because of the challenges integrating a project team
across national and organizational boundaries, structured
projects involving explicit knowledge are good candidates,
since they do not require as much integration and rich commu-
nication as unstructured tasks involving implicit knowledge.
Examples of such projects are those late in the systems life-
cycle (e.g. maintenance of existing systems) and those which
require less interaction with users (e.g. work which is more
technical in nature, such as platform migration).  However, as
before, once the partners have established a relationship and
methods of working together, this recommendation can (and
probably should) be relaxed, and examples can be found of
highly successful projects which were communication-in-
tense, unstructured, and interactive (Meadows, 1995).

Evolution Over TimeEvolution Over TimeEvolution Over TimeEvolution Over TimeEvolution Over Time

These tradeoffs and recommendations will change as the
partner capabilities and inter-group integration change.  Tele-
communications infrastructures, and technological, functional,
and project management capabilities of overseas outsourcers
are growing quickly.  Other infrastructures, such as intellec-
tual property rights or other legislation, will probably change
a bit more slowly, but action is being taken there, too (Mead-
ows, 1995).  Cultural characteristics will change slowly, but
cross-cultural adaptive skills can be built relatively quickly.

What will probably never change is the integration
problem between Users and Partner B, although it may subside
somewhat due to increased use of rich media (e.g. video-
conferencing) and systems design tools (e.g. prototyping), and
also because of the rise of global cultures and business sys-
tems.  Indeed, Kim et al. (1989) predicted that industrialized-
nation firms would retain an overwhelming advantage in the
software design phase because of access to users, widely
diffused analysis skills, and cultural facility in one-on-one
user interaction.

Nonetheless, the analysis provided here suggests that
systems builders should shift to a module-based division of
labor from the time-based division currently encouraged by
emerging-economy capabilities and the weakness of integra-
tion between users and overseas systems-builders.  Such an
action should not be taken, however, until capabilities permit,
and User - B integration improves such that the rise in
interdependency risk in the time-based approach (over the
modular approach) outweighs the risks involved in relying on
the User - B relationship rather than User - A and A - B.  In
order to make the shift, which should reduce both overall
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project risk and costs (due to an increased portion held over-
seas), industrialized-nation managers must focus on improv-
ing User - B integration with rich communication media and
tools for software development and project management.
Emerging-economy managers must focus on (a) expanding
capabilities to cover  project management and the early and
late phases of systems development, and (b) improve commu-
nication with Users by acquiring design/communications tools
(such as prototyping) and improving communications infra-
structures (such as common, dedicated communications links
which can be used for electronic mail with clients).  There is
a limit to how much communications can be improved, how-
ever, and systems builders can develop expertise in only a
limited number of business environments and technologies.
The ultimate solution may reside in improvements such as
these coupled with local partnering where needed.

Summary and ConclusionsSummary and ConclusionsSummary and ConclusionsSummary and ConclusionsSummary and Conclusions

Faced with globalization and outsourcing trends, man-
agers are “transnationalizing” their IT management practices.
To help guide managers in this situation, a framework is
presented here which divides the relevant issues (at a highly
abstract level) into task partitioning (dividing and assigning
tasks) and task integration (integrating tasks and people).  One
of the key insights in the analysis is that when carrying out
these partitioning and integrating activities, managers must
identify methodological weak points (where work is likely to
go wrong) and organizational weak points (where there is poor
integration or lack of capability) and avoid matching them.  To
confound methodological weakness with organizational weak-
ness could spell disaster.

When organizing systems development work across
borders, tasks can be divided by time or module.  It is proposed
here that time-based division of labor involves greater integra-
tion risk overall, but does not rely on the critical organizational
weak point -- integration between the User and the Overseas
Outsourcer.  Module-based division of labor involves lower
integration risk in general, but does rely on the organizational
weak point.  It is recommended here that there should be a shift
from time-based to module-based division of labor as the
emerging-economy outsourcing industry matures in general
and as specific client-outsourcer relationships mature.

It is hoped that this extension of von Hippel’s inter-firm
task partitioning ideas to an inter-functional, inter-firm, inter-
national situation has been useful and that the addition of
communication richness to his definition of organizational
integration can encourage useful insight.  As the practice of
international systems development and the field of systems
engineering progress, it will be necessary to ask whether the
principles of industrial engineering and international manu-
facturing can be applied to software development, which is (a)
a service, (b) a customized product, and (c) an intellectual
product.  Perhaps these ideas are at least a good start.
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