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Abstract: Offshore outsourcing software development is increasingly used by software industry. An
outsourced software development project is geographically distributed software development.
Compared with traditional ways of software development (in-house), the geographically distributed
software development is more risky making the actual attainment of the expected results uncertain.
Although the failure in an offshore outsourcing software development project is usually caused by
various reasons and one of the major challenges is the geographical distance, we argue that the risk
avoidance of an outshore software development project should start before the software development
begins. This may be done by measuring the offshore outsourcing suitability of the software project and
of the offshore outsourcing company. Therefore we have developed the so-called OUTSHORE Maturity
Model, OMM.

Introduction

Outsourcing of software development means that an organization wholly or partially contracts out its
software development activities to another organisation. If the partner organisation is located abroad,
this is referred to as “offshore outsourcing of software development”. Inland or abroad, in both cases
outsourcing may be a risky undertaking. However, many companies use offshore outsourcing in order
to speed up the time-to-market, to access the global resources, to profit from the around-the-clock
development, and to reduce the costs.

The goal of outsourcing software development activities is to uphold competitiveness in the global
market. The goal is to be achieved by tactfully implementing all resources, information technology,
skills and knowledge to guarantee a successful offshore outsourcing project. This is done in order to
assist the company in its further global establishment. However, the global distribution of the
development activities causes a number of unanswered questions about realisation and successful
implementation. There actually exists a huge gap between the targets and the realised results. Thus,
outsourcing studies report that 47 percent of buyers terminated their offshore outsourcing relationship
abnormally. The reason for the termination was in 45 percent of the cases the poor provider
performance and in 47 percent missing cost savings [Di06]. Furthermore, the quality of the work done
by the offshore team is reported to be worse than the quality of in-house development projects in about
45 percent and unusable in 9 -15 % of cases [Mo04].



Risk is commonly inherent in business decisions. This is indeed the case in offshore outsourcing
software development projects. Boehm states that the post-mortems of most unsuccessful software
projects indicate that their failure could have been avoided, “if there had been an explicit early concern
with identifying and resolving their high-risk elements” [Bo91]. However, risk avoidance during
software development is directly coupled with the software development process. This is insufficient in
outsourcing projects. Although the failure of an offshore outsourcing software development project
may be caused by various reasons and one of the major challenges is geographical distance [CR06], we
argue according to Boehm that the risk avoidance of a distributed software development project should
start before the project begins. This may be done by measuring the offshore outsourcing suitability of
the software project and of the offshore outsourcing company. Therefore we have developed the so-
called OUTSHORE Maturity Model, OMM.

Related Works

In software industry maturity models are used to improve organisations, processes, technology and
people in order to achieve better performance. Generally, these models measure a starting maturity
level for an organization and indicate how next higher levels may be reached (cf. [Hum90], [Cur95]).
The importance of maturity models is reasoned by the fact that product quality depends directly on the
process maturity. Therefore, a number of maturity models have been developed to support process
improvements in software development and describe the evolution of large and complex IS
organizations (e.g. [Gr72], [GS03]. Depending on their intended purpose, various maturity models
focus on different aspects of software development. Their common goal, however, is to help
organizations to improve their software engineering management practices. Table 1 gives an overview
about the commonly used maturity model CMM.

Maturity Model Focus

P-CMM The kind of attention team members should get from management
(People  Capability ~ Maturity | during the systems development process [Cur95]

Model)

DMM Assessment of the quality of software system documentation used

(Documentation Maturity Model)

in aiding program understanding [Pie02].

MMAST
(Maturity Model for Automated
Software Testing)

The improvement of an effective software verification and
validation [Hum&9].

IDEAL Provides a path of actions that constitute a software process
(Initiating —  Diagnosing - | improvement program [Kau0OO]. The path defines five phases to
Establishing -  Acting  — | go when an organization gathers a higher maturity level.
Leveraging)

SE-CMM Assistance in coordinating and publishing a model that would
(Systems Engineering Capability | foster improvement in the systems engineering process [SEI9S5].
Maturity Model)

SA-CMM The software acquisition capability of an organization [SEIO2].
(Software Acquisition Capability | Defines five maturity levels and several Key Process Areas
Maturity Model) (KPAs) to be considered.

CMMI Defines goals that must be fulfilled by a set of processes within
(Capability ~ Maturity =~ Model | the organization in order to increase the productivity of software
Integration) development as they become disciplined and controlled. CMMI

consists of five maturity levels and 22 process areas.




CMMI -DEV Assistance in product and service development processes [SEIO6]
(Capability ~ Maturity  Model
Integration for Development)

CMMI-ACQ Assistance in supply chain management, acquisition, and
(Capability ~ Maturity  Model | outsourcing processes in government and industry [SEIO7]
Integration for Acquisition )

Table 1: An overview of maturity models

Common to the maturity models is that they help software organizations progress along an
evolutionary path from ad hoc, chaotic processes to mature, disciplined software processes [Her97].
Note that the focus is clearly on the improvement of processes.

It is well known that software project management is affected by multiple factors, such as
communication, project schedules and plans, and personnel, as stated in [Bo81]. A strong attention is
also given for well defined, managed and documented software processes in an organization as they are
thought to have a significant payoff in terms of project success ([Cur92]). Therefore an entire
development process with individual views across all organization levels is suggested (c.f. [Cur92]).

However, besides the software processes, communication and coordination mechanisms play a central
role as success factors for distributed software development ([CR06], [Kra95]) as they may reduce the
project uncertainty and improve performance. We argue that problems in communication and
coordination are both not solely interrelated to the ongoing processes. These problems as well depend
on the given buyer maturity and the particular given project. The other factor is the ability of the
participating organisations on the structural level. Software offshoring maturity models are used to
measure the ability of suppliers to deliver the promised performance. Some work has been made in the
area of the maturity of buyer of distributed development services, e.g. the Sourcing of IT Work
Offshore (SITO) stage model [CAO2] and the model from [Mc03], which likewise describes a four-
stage migration path for organizations that offshore IT work. For both the subject matter is the buyer’s
organization. However, insufficient work has been done to measure the buyers’ ability to cooperate
offshore at all as well as to measure the capability of one particular project for offshoring. The aim of
the OUTSHORE Maturity Model, OMM, is to fill this gap.

The OMM Phase Model

An empirical study was carried out to assist in the understanding of the components of risk. In the first
phase 29 experts in the field of distributed software development projects were interviewed. The
analysis of the collected data is based on the Grounded Theory [G167]. Based on the results from the
first two phases risk and decision factors were formulated. They were subsequently evaluated in respect
to their importance in offshore software development and with reference to literature (cf. [AD99],
[Mo05]) as well as with the aid of expert opinion. Based on that a number of risk, success and decision
factors (e.g. communication problems, cultural distance, experience in offshoring, process maturity (c.f.
[AD99], [M005]) were derived from the hypothesis.

Generally we may come to the conclusion that the companies are fully aware of the existing distributed
software development project risks. Nonetheless, companies especially on the first few projects were
not in a position to name or estimate the existing challenges or risks within their current situation. As
stated in [CAO2] and in [McO03] offshore IT sourcing follows a stage model based on increasing
maturity in the offshore outsourcing effort. At the beginning the buyer has no distributed development
skills and at the highest level, global sourcing is a core competence.




Within the OMM the risk factors are assigned to the distributed software development process phases
and the maturity of the buyer, vendor and project are measured. In the following we introduce the
phases a distributed software development process goes through. Subsequently the OMM is presented.
The process consists of seven major phases (cf. Figure 1). In each phase different tasks requiring
various kinds of information are executed. The depicted process is based upon our empirical study and
literature review (e.g. [AWO05], [Ba08], [S006]).

Project definition

Preparation =L BT Evaluation Integration
\ | and -initialization | |
i | Production and | |
Business-Case Develapment Transition

Figure 1: The OMM phase model

The first phase, “Preparation”, is devoted for the project preparations. The preparations conclude,
among others, the search of a suitable project partner, check of the internal structures of the buyer
organization with respect to its own abilities to start a distributed project, check of communication
structures and skills of employees as well as the clear formulation of expected results. Furthermore, the
main motivation for the outsourcing/offshoring has to be clarified and the employees need to be
informed. Also the metrics to measure the success must be defined.

The second phase, “Business-Case”, functions as a self-check for the buyer. The development
processes are checked with respect to their capability to be executed by the vendor. The availability of
personals skills within the buyer’s organization and the suitability of the project for the outsourcing are
alike to be checked. The required roles and responsibilities need to be clarified.

During the third phase, “Project definition and initialization”, the project deadlines and the teams are
defined together with the outshore partner, and the functional and non-functional software requirements
are communicated. The communication structures within the project are defined and, if possible, face-
to-face meetings with enough time to know each other with all relevant people are planned in this
phase. The main focus is on the downsizing of social barriers.

The following phase — “Production and development” — is devoted to the software development.
During this phase control mechanisms and communication structures with the outsourcing partner and
clear functioning communication links between the two teams have to be rechecked.

During the “Evaluation”-phase the results of the development phase are evaluated and tested. The
information flow from the developers to the buyers and vice versa has to function properly. Lacking
trust between the teams complicates this phase.

The “Transition”-phase aims at the knowledge transfer from the outshore provider to the buyer and it
serves the buyer to avoid his dependency from the outshore provider. The knowledge transfer requires
working communication mechanisms and trust between the employees on both sides.



During the “Integration”-phase the developed software is to be integrated with the existing systems.
The integration contains the final testing of the new software and requires therefore a careful planning.

The OMM phase model specifies major phases for distributed software development and indicates
tasks for each phase. However, the phase model does not specify the responsibilities of the tasks and it
does not say anything about the dimensions of the maturity: buyer maturity, vendor maturity and
project maturity (cf. Figure 2). In the following Section this aspect of OMM is discussed in more
details.

The OUTSHORE Maturity Model

The OMM targets at the measurement of the company's outsourcing capability with respect to its
suitability for the vendor and the suitability of the project to be outsourced. The OMM may be used to
measure both offshore outsourcing and onshore outsourcing. The OMM provides a tool for risk
management [BMO8]. The gradual improvement should however be upheld, because the required
activities can be derived from the model. OMM rates the buyers’ maturity using the dimensions:
strategy, experience in offshoring, operational structuring, maturity level to build up the risks, and
hardware assistance (see Figure 2). The project maturity is measured using the dimensions modularity,
size, duration, requirements stability, number of interfaces, type of the project, dependency of the
company's internal knowledge and architecture. The third aspect — vendor - is measured by cultural and
geographical distance, experience in offshoring / outsourcing, and fluctuation.

The goal of the OMM is to predict by means of various criteria whether a planned project that is to be
outsourced, may be completed successfully. A successful completion means that the resulting software
works as expected and the development is finished timely without financial overrun. An outshore
offshoring specific maturity model is needed as the risks of offshore development differ strongly from
in-house or onshore development. As aforementioned, the OMM measures the maturity in three
dimensions. Each dimension contains elements that are essential for a successful offshore project. The
OMM is organized into five maturity levels for each dimension, as depicted in Table 2. The calculated
value indicates the ability of an organisation to use software offshoring with respect to that dimension.
By doing so, we believe that an organisation recieves a better overview of its weak points. The values
may be summarised into a combined OMM maturity.

Level

Buyer Maturity

Project Maturity

Vendor Maturity

Level 1: Initial

Almost no distributed
software development
project experience

Very complex and
mission-critical
projects

Grand cultural and
geographical distance and no
domain knowledge, almost no
distributed software
development project capability

Level 2: Started

Some exposure to
distributed software
development projects

Complex and critical
projects

Considerable cultural and
geographical distance, ad-hoc
capabilities

Level 3: Aware

Distributed software
development projects
mechanism emerge

Non-core projects

cultural and geographical
distance, strong capabilities

Level 4:
Managed

Distributed software
development projects

Mitigation or isolated
new development

Some cultural and geographical
distance, domain knowledge




are understood and
controlled

Level 5: Mature Global player, Simple, independent Marginal cultural and
distributed and large projects geographical distance, no
developments a core fluctuation, multi-shore
competence supplier

Table 2: Level — Buyer, Vendor and Project Maturity

The maturity level is assessed by means of questionnaires. The questions are arranged into coherent
areas and attached to the phases of the OMM phase model. This eases the delivery of hints about
specific areas requiring improvement and the identification of the responsible persons or areas.
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Figure 2: Dimension of the OMM for the qualitative decision support of software development projects

Figure 2 depicts the dimensions of the OMM. These dimensions are further subdivided into several risk
factors. These factors have been weighted according to experts' experience as shown in Table 3.

risk factors Weight of the influence
Technical questions 2,5

Infrastructure 2,5

Time zones 3

Political and legal framework 4,5

“Way of thinking” 5,5

Communication 6




Cultural differences 6,5

Project management 6,5
Table 3: Weight of the influence on the offshore outsourcing development project

The maturity level is evaluated from all dimensions and it is conducted as follows:
1. Verification through the response of questions =
2. Creation of a base for the evaluation of the offshore outsourcing activities =
3. Evaluation of the possible influence on the offshore outsourcing project =
4. Aggregation to a maturity level.

In the following we present some example questions which belong to the first phase Preparation of the
OMM phase model. Generally these questions are aimed at the risk factor project_management, more
specific they are aimed at the skill and people management:
Effectiveness of a project team:

e How many participants do the particular project teams have?

® Do you know the skills of the staff members?

® Do you know the availability of the staff members?

® Do you have the required specialists at hand?

¢ Do you know who instructs and thematically trains the required specialist?

Contribution to Theory and Practice

The main contribution of OMM to practice is that it offers companies a decision support system that
checks their preparation for offshore outsourcing development projects. A decision matrix on the
planned project as well as the vendor preferences in addition to the buyers’ maturity level is needed in
order to provide a qualitative decision support tool which considers all relevant factors of an offshoring
decision [cf. AWOS5]. The dimensions of this decision matrix are depicted in Figure 2. OMM provides a
rigorous basis for the a priori detection of the outsourcing availability of a software development
process. The main contribution to the theory is that it offers an objective evaluation tool for offshore
outsourcing software development projects and hence provides a stable fundament for further studies of
software offshore outsourcing.

Summary and Outlook

We have described a novel maturity model to support software offshore outsourcing. We have also
introduced a set of risk factors for successful offshore outsourcing software development based on
interviews. These interviews are a starting point for our future studies. The results are reassigned into
the OUTSHORE Maturity Model for decision support. We argue that this model provides new chances
for risk analysis and planning of offshore outsourcing software development projects. We build a
decision matrix upon which a company decides whether a planned software development project is
appropriate for offshoring or not. Additionally it eases the delivery of hints about specific areas
requiring improvement and the identification of the responsible persons or areas.

The presented OUTSHORE Maturity Model is developed by expert opinion and reference to literature
on outsourcing, offshoring, global and distributed software development as well as existing maturity
models. It is a work in progress from which practical guidelines for practitioners will emerge.
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