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ABSTRACT

In this paper we describe results from a case study in
customer initiated product development in a software house
in Norway. The company develops and sells project-
planning tools for the oil and gas industry and provides
consultancy services in using these tools. We entered the
company in conjunction with an invitation to give advice on
their knowledge management practices for internal
communication and customer relations. Our findings
pertain to how customers and professional developers
engage in “mutual development” mediated by shared
software tools (products and support systems) that have
evolved over long time. We have used interviews as our
main source of data, and identified the activities (from use
to development) where customers have contributed to
development. These activities provide implications for a
new generation of evolutionary design support systems.

INTRODUCTION

We have collected and analyzed data in a software house in
Norway (refereed to as company) for a two years period.
The company is engaged in commercial software product
development and develops and sells project planning and
management tools and provides consultancy services in
using these tools. At the present, the company employs 25-
30 people, but it is rapidly expanding their staff and search
out new marketing share. The main market has been the
Nordic oil and gas industry. To expand to new markets, in
particular building and construction, the company has
started to change and improve its knowledge management
practices regarding customer relations. The company’s
customer relations rested largely on oral and personal
connections. These practices are time consuming and not
aligned with the goal of serving a growing market with
diverse customers.

The company is known for their adaptive product
development philosophy, i.e. close interaction with
customers to develop tailor-made products [6]. Customers
are encouraged to report problems, innovative use, and
local development to the company. This is supported by
communication and information sharing tools [5], which
started with the telephone, then mail, later extending to a
Helpdesk interface, a complex Customer Relationship
Management (CRM) system, and most recently a Web 2.0
prototype. Despite the effort involved in developing new

functionally for talking about existing products, such
functionality is highly valued by both developers and
customers. This benefits the company in two ways, helping
to maintain loyal customers and reaching out to new ones.

The first attempt to improve knowledge management
practices involved installing a Helpdesk function, but it did
not work well (little used). The goal of this system was to
allow customers to send email like requests when they
needed help with one of the products instead of using the
telephone to contact one of the consultants or developers
directly. The information could be organized into a
database of functional areas and experts in those areas
would attend to the requests, as they emerged, somewhat
similar to the AnswerGarden family of systems [1]. Instead
of first having to go through an arbitrary contact person (as
seen by the company), the customer’s request would be first
organized by an automated system and the brokerage and
trouble shooting time would be taken off the shoulders of
the employees. The interface to the Helpdesk system was
very simple and a reason why it was not much used. The
customers found it more convenient to contact the persons
they knew from before, since the time they purchased and
installed the project management tool.

The second attempt was an interactive web-based
knowledge tool (web portal for short) to be integrated with
a recently purchased CRM system that the company
planned to be a communication hub between the two
national offices, a link between consultants in the field, and
to support customer interaction [8]. We entered the
company in conjunction with this initiative and were
involved in the attempt to build a prototype of the web
portal that was tested in the company by its employees [7].
It was built on the help desk idea (easy to use), but using a
different technology to leverage a new type of interactive
systems that many users are familiar with nowadays (Web
2.0). The project stranded when we were not able to
successfully integrate the portal with the CRM tool (a
vendor product that was not open for integration with third
party tools without extensive debugging and work around).

The partial failure of these two different efforts of
supporting knowledge management calls for a deeper
analysis, which is broader than the analysis of the use of
new software tools within an organization. It is by now
clear to us that the tensions between the different



developmental practices could not be solved by one type of
solution alone. The problem calls for solutions at different
levels, involving both organizational as well as technical
components, and combining information sharing support
(Web 2.0) with user toolkits (design environments) for end-
user development [3]. This combination is what we mean
by Enterprise 3.0. It is here (preliminary) developed based
on an analysis of data we collected.

We base our analysis on interviews with developers,
consultants, and customers, and on data from a video-
recorded workshop. The project planning tools serve as
boundary objects [9]. By mutual development [2] we mean
that both professional developers and end users contribute
to development as active participants in both design and
use. We identify the range of end-user development
activities (from use to design) taking place in the interaction
between the company’s developers and some of their
customers.

FINDINGS

There are concurrently two main activities going on that is
(more or less) organized by the company. On one hand, the
company is in transition to expand to new markets in order
to increase revenue. On the other, they want to maintain
good relations with existing customers. The two main
activities are referred to as adaptation and generalization
[6]. Adaptation is customer-initiated product development
that occurs frequently as many small short-term efforts that
contribute to incremental change in the products (e.g.
improvement requests and tailoring). Generalization is
software product line development, which occurs more
seldom, but lasts for longer time, and represents major
changes for the company (such as new products added to
the product family). The relationship between these two
levels of development is depicted in Figure 1. Our working
hypothesis is that these are the two prioritized software
developmental activities that need to be understood in more
detail and their contradictions resolved before new
knowledge management practices can be successfully
implemented in the company.
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Figure 1. Software product line development in Company
depends on interaction with customers and competitors.

The driving forces of software development are internal
and external events, which initiate the need for changes in

one or more of the products. We focus on modifications to
existing products triggered by external events, since our
interest are in exploring user involvement in product
development and how this can be communicated to
professional developers using Web 2.0 and related tools.
The changes can be classified as major or minor. By major
changes we mean changes that lead to a new named
product, whereas minor changes help to improve and/or
maintain the continuation of existing products. The
software engineering work required to effectuate the
changes are outside the scope of this paper. We have
identified customer design activities and developer-
customer interaction behavior from our interview data. We
summarize the results below.

* It was found that within the interviews there existed some
sub-processes of mutual development [2]. They were
identified as Adaptation, Generalization, Improvement
Request, Specialization, and Tailoring. They are related
as shown in Figure 2, and summarized below as follows:
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Figure 2. Different stages of mutual development (customer
initiated product development): Developer activity and
customer-initiated activity co-evolve; the arrows indicate
dependencies.

* Adaptation: Adaptation is when a customer requests an
improvement to an existing product and the company
chooses to fulfill the request. It becomes an Adaptation
just for this customer. Sometimes, the customer has to
pay for this, sometimes not.

¢ Generalization: Generalization occurs when a new
version of an existing product is released and is available
to all customers.

* Improvement Requests: This is when customers request
the company for extra functionality, report bugs etc., and
is viewed from the customers’ perspectives.

» Specialization: Specialization is when the professional
developers at the company create in-house builds. This
could potentially result in new product features, but most



often it entails restructuring the code, perfecting the
product, and removing bugs.

 Tailoring is about active end users who make adaptations
on their own.

The findings reported here have been condensed and
depicted in the mutual development model shown in Figure
2. In two related papers the findings are justified by an
elaborated analysis of the collected data [2, 6].

DIRECTIONS FOR FURTHER WORK

Our main objective with this position paper is to show how
there is mutual development between customers,
professional developers mediated by software products in
the company we studied. This question points to the
components of the process, including two levels of
development activity (general and specific) and information
sharing between the two levels. This form of mediation is
complex due to the dynamic nature of development and
interdependency of the activities [4], requiring both
organizational and technical components, and information
sharing support (Web 2.0) combined with user toolkits
(design environments) for end-user development of the
project planning tools. In the context of this workshop we
would like to explore with the workshop participants what
this might mean for Enterprise 3.0.
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