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Abstract: The experience report presented here dates from a recent IT strategy
project performed by a team of consultants in the software engineering sector for a
client in the communications business. The client was in the process of individu-
ally developing a highly integrated, inter-organizational business support system.
The corporation engaged the consultant to assess the ongoing activities, to create
an alternative integration planning based on the reuse of software products and
components available on the market, and finally to compare the alternatives. From
this consulting project, two main results were selected for this paper. First, within
twenty functional areas analyzed and compared, advantages could be found not for
integrating individually developed software but instead for software packaged to-
gether from the market. Second, a selection of seven comparable case studies, de-
spite relevant for the client’s development and integration scenario, did not convey
a conclusive picture pro or con individually developed software – suggesting that
further critical success factors exist.

1 Introduction and Setting

National monopolist providers still dominate fixed wire telecommunications landscapes
in many parts of this world. Nevertheless the overall picture started changing since some
years, with regulatory bodies promoting privatization and competition, and further play-
ers entering the markets put pressure on the incumbents. This has been examined in a
survey on the implications of EU (European Union) legislation on telecom providers in
the new EU member states [Ew04]. Hence, especially communications suppliers that are
still monopolists in their markets today have started preparing for a competitive future,
e.g. [Py03].

One of the core competitive assets in the supply of communications services are infor-
mation systems. Here, providers typically make the distinction between OSS (operation
support systems) and BSS (business support systems). In most definitions, OSS includes
all systems that are directly related to the telecom networks themselves and their techni-
cal processes, such as network management or IN (intelligent network) platforms. BSS,
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on the other side, include the downstream applications less directly related to network
technology and mainly driven by business needs. Typical examples for BSS functional-
ities include billing, CRM (customer relationship management), or order processing. The
actual mapping of a system or component can be ambiguous and is also subject to
change with the NGN (next generation networks) trend or the spread of voice over IP
(internet protocol), e.g. [ST06]. Further topical insight provide for example the ITU-T
(International Telecommunication Union – Telecommunication Standardization Sector)
Recommendations M Series.

Compared to OSS, the BSS area is much less standardized – even very few accepted
industry standards exist. BSS functions are significantly more complex and intertwined,
and are expected to be very well aligned to fully integrate the respective providers’ busi-
nesses. Furthermore, many parts of the BSS in telecoms need to be high-availability and
high-performance systems. Finally, many BSS functions are subject to rapid, unexpected
and market driven change, in particular as to the fast implementation of new marketing
ideas. BSS suppliers providing respective carrier-grade software systems form a highly
fragmented market, e.g. [Fr03], and many telecom providers, especially the very large
ones, still have major parts of their BSS individually developed. Traditional individual
software development, however, faces more and more constraints, and related considera-
tions continue in theory as well as in practice [Ta05].

To master this software challenge, next to others the concept of compositional reuse
[BR87] integrating prefabricated business components traded on markets [Tu03; Sz98] is
pursued in theory and practice since long. It can be seen as complementary alternative to
traditional approaches such as individual development today. As early as in 1969 soft-
ware components were proposed, with catalogues of software parts that can be retrieved
and composed to large applications, similar as electronic parts [Mc69]. Later it has even
been stated that reuse is the “only realistic approach” to meet the future software needs
[Mi95, 528].

Important differences in development and integration approaches, and specifically also
peculiarities of procured solutions, component solutions and individual solutions, can be
explained in the flexible multi-path process model in Figure 1. Four development levels
are presented in the model. One or more of the levels can be chosen to satisfy an identi-
fied requirement through information systems support. Individual solution for compo-
nent design means coding programs to implement the features – the so-called “small-
scale development”; component solution for system design means that features are cov-
ered by composing existing components into a respective configuration – the so-called
“large-scale development”. Off-the-shelf solution means migrating to standard applica-
tions and stabilizing them; outsourcing means defining service level agreements and
contracting 3rd party suppliers.

In the experience report presented here, the client wanted to reconsider a strategic IT
decision that can be explained as a choice for a development level in the multi-path
process model. The client was a very large national telecommunications monopolist, and
one of the leading full-service communications providers in the whole region. The cli-
ent’s firm was a multi-company corporation and offered an extensive product and ser-
vice portfolio including landline and mobile voice communications, data communica-
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tions including the Internet, complex and custom made corporate solutions, call centers,
software development, clearing house services, sea cables and satellite operations, pay
TV, smart card manufacturing, etc.
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Figure 1: Multi-path process model [BO03, 19], based on [Or98, 332]

The mission of the client was to replace most parts of the existing home-grown BSS
tapestry with a fully integrated corporate wide (i.e. inter-organizational) solution. To
realize this, the client started to individually develop respective software from scratch.
This process commenced about two years before the reported IT strategy consulting
project. The mission had top level management attention at any time, but it still had
repeatedly missed its deadlines and had failed to deliver. The corporation finally en-
gaged the consultant to assess the ongoing development, to create an alternative planning
based on the integration of software products procured on the market, and finally to
compare the running ”Make” integration project with ”Buy” integration planning ex-
pected from the consultant.

2 Project Approach and Selected Results

The client wanted the consultant to support a strategic IT decision regarding the integra-
tion of the new BSS solution: continuation of the long running individual development
mission that had repeatedly failed to deliver, or switching to the integration of ready-
made solutions bought on the market. The client’s core drivers for the intended BSS
solution were, in order of decreasing relevance: functionality, flexibility, risks, cost, and
time to market.
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The retrieval and generation of decision relevant information by the consultant was
structured in several work areas, among them the following two which can be presented
in more detail in this paper:

− Functional comparison of available packages.

− Integration scenario case studies.

The consulting was based on the information provided by the client for the ongoing
development and integration project creating a bespoke solution1, and on the consultant’s
expertise in integrating systems made from predefined parts.

2.1 Functional Comparison of Available Packages

The consultant created a comparison between the functionalities provided by five pack-
ages available on the market, and the functionalities of the intended individually devel-
oped solution. Due to the very broad scope of required functionality, the five market
packages chosen by the consultant each consisted of vendor package offers made up
from a number of each vendor’s products plus further pre-selected components plugged
on top.

Basis for the functional evaluation were the client’s extensive requirements specifica-
tions that had been created to develop the intended bespoke solution from scratch. The
classification of all requirements into 20 high level characteristics, or feature sets, were
based on these requirements specifications and were created by the consultant together
with the client. The final feature sets covered quite the complete range of business sup-
port that a large full-service communications provider needs. The consultant’s experi-
ence and some theoretic suggestions from literature [TT01] complemented the require-
ments where it was necessary. To give an idea, the feature sets were for example pay-
ments management, workforce management, product and service management, etc.

The evaluation itself was based on a detailed questionnaire with roughly 1’200 single
assessment items which were derived directly from the feature sets. The assessment
items measured, within each feature set, if the requirements element in question was
fulfilled by the examined solution, or not. The positive items inside a predefined feature
set were counted and the percentage against all items in the feature set was calculated. In
Figure 2, this overall percentage of fulfilment shown as distance from the center of the
diagram, with the 20 feature sets shown as segments of the circle.

The survey was conducted by filling in the questionnaire for each of the five packages
from the market plus the individual solution, and this examination was done for each of
the six analyzed solutions and for each feature set. In Figure 2, the result of this evalua-
tion is shown. The strong dashed line represents the functional scope of the individual

1 The report had to be made anonymous and information that is subject to non-disclosure agreements could
not be included. While this makes parts of the report less nice and seemingly less complete, it does not af-
fect any argument of this paper.
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development and the five thin lines each represent the functional scope of one package
that could be procured on the market.
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Figure 2: Functional evaluation, available packages vs. individual solution

The largest difference between the best package from the market and the individual
solution with a major discrepancy of 36 percentage points difference (feature set no. 11)
was in disadvantage of the bespoke solution. The second largest difference (no. 18), with
22 percentage points from the leading market package, was again in disadvantage of the
individual development. The third largest difference (no. 12), with 17 percentage points
from the leading market package, was again in disadvantage of the individual develop-
ment. Out of the 20 characteristics assessed, ten favoured one or the other package solu-
tion and six favoured the individual solution, with four draws. Depending on the actual
metrics used for comparison, the result can look a little different but is always in favour
of the packages from the market.

Note that the individual solution initially was expected to cover all feature sets extremely
well, since the feature sets were defined from the original requirements that also drove
the development of this very solution. Note further that the five package solutions repre-
sented functionality that was actually available, while the individual solution was an
unfinished work in progress at the time of the analysis, and the recorded functionality
was the system’s intended functionality once development work was completed. Against
initial expectations, this comparison indicated that the functionality of software packages
from products and components available on the market had a better fit with the client’s
requirements than the bespoke solution developed specifically for these requirements.



334 O. Skroch

Discussing the results of this functional evaluation, the client perceived the following
core topics as also influencing the decision:

Complexity: “Components tend to be complex because they implement many features, or
because the features are difficult to implement properly, or both. Complexity arises from
the fact that a component vendor must convince us that it is better to buy the component
than it is to build it.”

Dependency: “Producing high-quality implementations is an expensive and in business
terms risky undertaking. It is obvious, then, that component vendors strive to make us
depend upon their components to protect their revenues as we purchase software support
and component upgrades. Thus components tend to be highly product-specific, and also
the all-important task of integrating different components becomes more difficult.”

Hyper-competition: “In the component industry successful features are quickly copied by
competitors. This forces the original vendor to seek new ways to differentiate its compo-
nent, leading to a new round of innovation, and so forth. The hyper-competitive nature
of the component market made commercial software technology reach capabilities today
that could only be dreamed of only few years ago. However, such pace of innovation
ensures that whatever component competence we obtain is sure to become stale within
surprisingly short time. Component competence, then a key organizational asset, wastes
rapidly in a hyper-competitive environment.”

Double constraints: “A fully integrated system made from available components is con-
strained twice: first by requirements of our end users and second by capabilities of avail-
able components. Today it is almost certainly hopeless to assume that somewhere in the
marketplace we find a collection of commercial products that happen to fit perfectly with
our needs.” This perception is interesting especially vs. the evidence of the functional
evaluation.

Pragmatism: “Component evaluation has a new element of pragmatism. We assess req-
uisite functional capabilities that we need, but we also look at what else the component
might do. An unexpected and useful feature might lead us to reconsider the overall sys-
tem design.”

2.1 Integration Scenario Case Studies

The consultant provided seven comparable case studies of renowned incumbents de-
scribing their choice between “Make” or “Buy” based integration. The consultant se-
lected the different scenarios from references comparable with the client’s situation.

Figure 3 shows the case studies, indicating the classification as development or pro-
curement of software, a classification of the overall project success, and also the project
size (symbolic). Three of the described cases were “Make” integration scenarios (A2,
A3, A6) and four cases were “Buy” integration scenarios (A1, A4, A5, A7). Five of the
projects reached the objectives (A1, A3, A5, A6, A7) and two did not (A2, A4). These
case studies were intended to support a concrete client in an actual decision. They do not
bear any statistical significance since they were no random sample but deliberately cho-
sen to match with certain aspects of the client’s situation. This means also that conclu-
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sions such as “bigger projects tend to fail more often” should not be drawn from the case
studies.
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Figure 3: Seven case studies of software integration scenarios

A1 had been chosen because the company had a very high number of IT staff in relation
to the total number of employees. A1 integrated an externally procured system for busi-
ness customers, introducing also the new business processes enabled by the new system
in parallel. The “Buy” decisions were greatly based on the internal development units
not being able to realize the project within the necessary time frame. The project suc-
ceeded but the original timing could not be kept, mainly due to migration problems from
unexpectedly low source data quality and poor and missing documentation of the source
systems.

A2 had been chosen because the company had approximately the size of the client in
terms of employees and customers. The intended “Make” solution was based on the re-
engineering and functional extension of an existing and inherited proprietary system. In
A2, the new system went live at the deadline and worked successfully and error-free due
to a sophisticated and elaborate testing from the very beginning. However, the system
initially did not deliver its full functionality – in fact, significantly less functionality was
available than in the old system before, making users truly unhappy. The intended func-
tionality could only be realized in a number of follow-on releases.

A3 had been chosen because the intended individual solution was very similar to a part
of the client’s existing IT structure. The solution was built on individually developed
software added up with few small externally procured and proprietary products. A3
objectives were mere technical, not functional, including a massive performance im-
provement of batch throughputs and online response times, and A3 succeeded with a
“Make” approach on a very low budget. An extended plan of introducing at the same
time functional extensions was blocked by IT management due to limited development
resources internally and on supplier side.
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A4 had been chosen because the company had a size and structure very similar to the
client’s. The intended integration in A4 was pure “Buy” with a mixture of products
bought from different vendors. A4 tried to restructure the whole enterprise business
procedures and integrate the related systems in parallel. The plan failed, even with mas-
sive additional external support. Transition and data migration took longer than ever
expected. Essential knowledge went to external resources and put A4 in long-term sup-
plier dependencies.

A5 had been chosen because the company had ambitious targets and was located in a
cultural environment similar to the client’s. Sixteen percent of the personnel were IT
staff, and the “Buy” decision replaced an outdated system not any more maintained by
the vendor. A5 delivered technically, and in particular the project managed to migrate
the legal master data successfully. However, the TCO (total cost of ownership) quickly
exceeded the initial software life cycle plan.

A6 had been chosen because it is a successful example for revamping the enterprise
business procedures and at the same time integrating a new system that is able to handle
the future processes. Ten percent of the company’s staff were IT employees, and the
“Make” decision included the plan for the software to be maintained and further devel-
oped also by external IT staff. However, this case was a comparatively small company,
not a full communications portfolio provider as were the other examples.

A7 had been chosen because the company was in a very similar strategic and competi-
tive situation. The “Buy” integration replaced several de-central legacy systems on scat-
tered databases by one central software bought on the market. In parallel the IT organi-
zation structure was consolidated, too. The in-house organizations that had developed
and maintained the previous systems were set to support the new product. A7 succeeded
within the calculated CAPEX but exceeded the time frame by far – while the timing was
not the top priority for A7.

For the support of the client’s decision, discussions of the presented cases revealed cer-
tain of the client’s perceptions:

− “Design focus shifts towards fitting pieces together rather than defining internal
structures of single functions. No unit tests or inspections of packaged software,
because it does not come with source code.”

− “Interaction with vendors greatly increases and occurs at different levels through-
out a project.”

− “Procurement requires more technical knowledge so it is not a pure administrative
activity, but technical personnel are often not prepared to deal with procurement
issues.”

− “ Product evaluation becomes a core activity – but developers are not always pre-
pared for it.”
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− “The amount of bought solutions drives different processes. A project that only
uses one large procured package follows completely other processes as compared
to an integration of numerous packages that will constitute most of the resulting
system.”

Discussing the case studies with the client, perceived advantages of “Buy” integration
decisions were:

Flexibility: “There is usually some room to adjust requirements to fit the products being
used.” Programming: “Large portions of the system are constituted by a ready-made
product and thus do not have to be written and debugged.” Life cycle: “Possibly because
of schedule pressure, ‘Buy’ integration projects seem to be completed more quickly.”
Adherence to schedules: “There is a perception that schedules are kept better in ‘Buy’
integration projects, although this cannot be confirmed empirically.” Useful functional-
ity: “Functionality is discovered in a package that was useful, even though the project
had not originally planned to use it.”

Discussing the case studies with the client, perceived disadvantages of “Buy” integration
decisions were:

Knowledge: “Good or bad surprises having to do with the quality or functionality of a
ready-made product.” Communication: “The vendor constituted one more party with
whom communication channels had to be established and maintained.” Dependencies:
“Project personnel had to rely on the vendor for a variety of mainly technical issues.”
Negotiations: “Technical personnel were not always prepared to deal with the business
aspects of purchasing and managing a software product.”

Further to the described points, practically all projects show that the success of integra-
tion depends mostly on the qualification of the involved people, on the actual project set-
up and the financial and managerial backing - taking into consideration local culture and
principles.

3 Conclusion and Remarks

This experience report presented an extract from an IT strategy consulting in a situation
that was mission critical for the client. The client requested decision support with a very
large individual software development and integration project that had repeatedly failed
to deliver. The client requested to propose the alternative of procuring and integrating
respective software packages on the market, and to compare this alternative against the
finalization of the ongoing individual development and integration. Several work areas
were part of the consultation, and two of them were selected for this report and explained
in more detail.

A functional comparison was made between the bespoke solution development and five
packages assembled from products and components available on the market. Different
from expectations, this comparison favoured the integration of package solutions. Fur-
ther discussions with the client on this topic, specifically on compositional reuse, re-
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vealed some reluctance of the client against the component idea for perceived reasons of
complexity, dependency, hyper-competition, double constraints and pragmatism.

Case studies that were relevant in certain aspects for the client’s decision situation were
selected, described and discussed with client management. On the bottom line, the cases
studies gave an inconsistent picture for the integration decision and it was concluded that
further key success factors, other than the question whether integration is driven by de-
velopment or by composition, had a strong influence on the cases. The client recognized
both pros and cons of the integration approaches, as well as the inconclusiveness of
restricting the overall picture to that question.

In the presented report, the consultant’s task was restricted to the alternative of full
package integration only. Consequently, compositional solutions could only indirectly be
included in the decision support, namely as parts of full packages. Otherwise, as visual-
ized in Figure 1, a combination of large-scale and small-scale development, also in the
sense of a “make and buy” approach [Ku94], might have been a promising idea to as-
sess.

4 Acknowledgements

The author is indebted to Wolfgang Schulz for his contributions.

5 References

[BO03] Becker, S.; Overhage, S.: Stücklistenbasiertes Komponenten-Konfigurationsmanage-
ment. In (Turowski, K.) (Eds.): Tagungsband 5. Workshop komponentenorientierte
betriebliche Anwendungssysteme (WKBA 5). Augsburg, 2003; pp. 17-32.

[BR87] Biggerstaff, T.; Richter, C.: Reusability Framework, Assessment, and Directions.
IEEE Software Vol. 4 (1987) No. 2; pp. 41-49.

[Ew04] Ewers, J., Jaekel, T.; Janson, M.; Skroch, O.: The Impact of EU Liberalization on
Telecommunication Service Providers in EU Applicant Countries. Detecon Interna-
tional, Bonn, 2004.

[Fr03] Frost & Sullivan: World Communication Billing Software Market Analysis. Frost &
Sullivan, San Jose, 2003.

[Ku94] Kurbel, K.; Rautenstrauch, C.; Opitz, B.; Scheuch, R.: From ‘Make or Buy’ to ‘Make
and Buy’: Tailoring Information Systems Through Integration Engineering. Journal of
Database Management, Vol. 5 (1994) No. 3; pp. 18-30.

[Mc69] McIlroy, M.D.: Mass Produced Software Components. In (Naur, P.; Randell, B.)
(Eds.): Software Engineering: Report on a conference sponsored by the NATO Sci-
ence Committee. NATO Scientific Affairs Division, Brussels 1969; pp. 138-150.

[Mi95] Mili, H.; Mili, F.; Mili, A.: Reusing Software: Issues and research directions. IEEE
Transactions on Software Engineering Vol. 21 (1995) No. 6; pp. 528-562.



Individually Developed Application vs. Software Packages from the Market 339

[Or98] Ortner, E.: Ein Multipfad-Vorgehensmodell für die Entwicklung von Informations-
systemen – dargestellt am Beispiel von Workflow-Management-Anwendungen. Wirt-
schaftsinformatik, Vol. 40 (1998) No. 4; pp. 329-337.

[Py03] Pyshkin, K.: Operator Strategies and Key Performance Indicator Benchmarks. Analy-
sys Research, Cambridge, 2003.

[ST06] Skroch, O.; Turowski, K.: Technische Grundlagen von Voice over IP. In: Tagungs-
band Deutsche Gesellschaft für Recht und Informatik, Otto Schmidt Verlag, Köln
2006; pp. 17-32. (will be published)

[Sz98] Szyperski, C.: Component Software: Beyond Object-Oriented Programming; Addi-
son-Wesley, Harlow, 1998.

[Ta05] Taubner, D.: Software-Industrialisierung. Informatik Spektrum Vol. 28 (2005) No. 4;
pp. 292-296.

[Tu03] Turowski, K.: Fachkomponenten: Komponentenbasierte betriebliche Anwendungs-
systeme. Shaker, Aachen, 2003.

[TT01] Tam, M.; Tummala, R.: An application of the AHP in vendor selection of a telecom-
munications system. The International Journal of Management Science Vol. 29 (2001)
No. 2; pp. 171-182.




