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Developing a Domain-Specific Cross-Organizational RE Method

Jaap Gordijn∗ Vera Kartseva† Joost Schildwacht‡ Roel Wieringa§ Hans Akkermans¶

Abstract

Cross-organizational requirements engineering (XRE) is
the activity in which several business actors perform a
joint problem-solving process in which a cooperative, cross-
organizational business solution is designed. In XRE, par-
tially conflicting concerns and views must be reconciled to
create a shared vision of the goals and structure of a coop-
erative process. In this paper we report on the development
of an XRE method, BusMod, by means of action research.
Each iteration of our action research cycle consisted of a
series of consultancy projects in which our method is used,
followed by a reflection to draw lessons learned to improve
the method. Although BusMod has been developed in the
domain of electricity power generation, we hypothesize that
it can be generalized to any domain of cooperating actors,
and that in any such domain value engineering must be part
of requirements engineering.

1 Introduction

Cross-organizational requirements engineering (XRE) is
the joint activity of independent businesses to determine the
desired properties of some technical solution that supports
cooperative work among them. An example of a XRE pro-
cess is the joint analysis of a newspaper, a telecom oper-
ator, a web page hosting company and an Internet service
provider to elaborate the business case for the on-line sale
of news articles and derive requirements on IT support and
business process design from this.

Characteristic of XRE is that the cooperating actors have
different and often conflicting concerns, terminology, and
views of the world. There is no single consistent set of
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goals against which requirements can be validated: What
is good for one actor may be bad for another. In addition,
the different actors use language that can be incomprehen-
sible to each other or, worse, sounds the same but means
something totally different for the different actors. To solve
this problem, thee3-valueXRE method has been developed
and tested in a series of four action research projects, re-
ported on in earlier publications [11, 12, 13]. Basically,e3-
value is a method for exploring an incompletely formulated
e-business idea with all stakeholders. It introduces a num-
ber of simple conceptual modeling techniques, that can be
understood by both engineers and managers of the compa-
nies involved.

The e3-valuemethod was used by the developer of the
method (Gordijn) as a consultant to help companies explore
a business idea concerning the on-line delivery of a prod-
uct, such as music or news. However, when an attempt
was made in a new project to letothersuse the method,
and let them use it in a domain where delivery of products
does not take place through the Internet, namely in the do-
main of electricity power generation, new problems were
encountered and consequently new lessons were learned.
This led to a simplified and domain-specific XRE method
called BusMod. This paper reports about the development
of BusMod.

BusMod is not particularly software-oriented. Neverthe-
less, we think the scope of RE is wider than just software
requirements engineering, and that the lessons learned in
the development of BusMod are relevant for software RE as
well as for other kinds of RE. We will also argue that any
goal-oriented RE method such as BusMod, must include a
value analysis that borrows techniques from marketing and
business science. This paper therefore imports several tech-
niques from these areas into RE.

In this paper we report on the two action research it-
erations that led frome3-valueto BusMod. In section 2,
we briefly introduce the reader to the domain of distributed
electricity power generation. Section 3 presents our action
research method, summarizes thee3-valuemethod, reports
on its use in our first action research cycle and draws lessons
learned from this. This lead to the definition of BusMod,
which in a second action research cycle was then used in
four consultancy projects. This is reported on in section 4.

https://www.researchgate.net/publication/225134303_Akkermans_H_Value-based_Requirements_Engineering_Exploring_Innovative_e-commerce_Idea_Requirements_Eng_Journal_82_114-134?el=1_x_8&enrichId=rgreq-92311960b7226affb1d56ca23c3691a9-XXX&enrichSource=Y292ZXJQYWdlOzQwOTE3NjY7QVM6MTAzMzk5MzExODA2NDcxQDE0MDE2NjM3MjU0NTI=
https://www.researchgate.net/publication/220920311_A_Value-Oriented_Approach_to_E-business_Process_Design?el=1_x_8&enrichId=rgreq-92311960b7226affb1d56ca23c3691a9-XXX&enrichSource=Y292ZXJQYWdlOzQwOTE3NjY7QVM6MTAzMzk5MzExODA2NDcxQDE0MDE2NjM3MjU0NTI=
https://www.researchgate.net/publication/3453947_Designing_and_Evaluating_E-Business_Models?el=1_x_8&enrichId=rgreq-92311960b7226affb1d56ca23c3691a9-XXX&enrichSource=Y292ZXJQYWdlOzQwOTE3NjY7QVM6MTAzMzk5MzExODA2NDcxQDE0MDE2NjM3MjU0NTI=
https://www.researchgate.net/profile/Jaap_Gordijn?el=1_x_100&enrichId=rgreq-92311960b7226affb1d56ca23c3691a9-XXX&enrichSource=Y292ZXJQYWdlOzQwOTE3NjY7QVM6MTAzMzk5MzExODA2NDcxQDE0MDE2NjM3MjU0NTI=
https://www.researchgate.net/profile/Hans_Akkermans?el=1_x_100&enrichId=rgreq-92311960b7226affb1d56ca23c3691a9-XXX&enrichSource=Y292ZXJQYWdlOzQwOTE3NjY7QVM6MTAzMzk5MzExODA2NDcxQDE0MDE2NjM3MjU0NTI=


Section 5 concludes the paper with a discussion of the hy-
potheses that BusMod is a method for XRE, and that any
XRE method should contain a value engineering task.

2 Distributed Power Generation

Currently, the European electricity power industry is in
a disruptive transition: The market changes from a few mo-
nopolistic supply-side players per country with life-time
customers, to thousands of supply-side enterprises, with
customers who can switch among electricity providers.
This change is motivated by the demand to increase overall
industry efficiency, and by an increasing social awareness
of the need to reduce environmental impact of electricity
generation and consumption.

In order to meet the goals of higher efficiency and re-
duced environmental impact, the trend is to build more in-
telligence in devices that switch themselves on or off at the
most efficient time, and to use a network of small scale elec-
tricity power generators such as PV-solar cells, hydro power
generators, wind mills and other devices. This will create a
network of small scale generators and intelligent devices,
called the distributed generation (DG) network. The DG
network in turn spawns new services and enterprises. For
example, balancing services facilitate the management of
consumption and production of energy so that energy pro-
duced continues to exceed energy consumed.

The net effect is an industry that changes from a few big
players to many small players with new products and ser-
vices. Question is how to develop such new propositions?

3 First Action Research Cycle: The Iber-
drola project with the e3-valueMethod

3.1 Action Research

Action Research is a scientific research design [22, 4]
that provides a specific framework for carrying out research
suchthat it is not only academic, but also relevant and use-
ful to professional practitioners in the field. This is an im-
portant issue that has been repeatedly stressed also in RE,
recently by [9] and [16]. Although there are different tra-
ditions in Action Research, it has two common characteris-
tics: (1) it is acollaborativeprocess involving researchers
as well field practitioners (which sets it apart from the pos-
itivist ideology in social sciences of statistical hypothesis
testing with the researcher in the role of pure external ob-
server); (2) it involves aniterative or spiral approach in-
cluding research-based problem clarification and analysis,
field action intervention, and reflective learning [24, 6].
Action Research caters for open-ended problems that are
poorly defined and ill-structured, and is strong in explain-
ing what goes on in organizations [2]. Thus, it is well suited

as a research design for many RE problems, including the
(inter-)organizational process of DG service & product de-
velopment.

Figure 1. First Action Research Cycle.

Figure 1 presents a first Action Research cycle with a
focus on exploration of the DG problem situation. The re-
search theme is ‘Business modeling in a world character-
ized by distributed generation’. Checkland [6] states that
the researcher should articulate a real-world problem that
can be addressed with a frameworkF and a methodM . F
provides concepts to structure the situation andM provides
guidelines to perform actions in the situation. We usee3-
valueas research framework becausee3-valuewas devel-
oped for the exploration of innovative e-commerce ideas,
which involves creating a shared understanding and con-
cernsacross multiple enterprises, as we need to do in the
DG domain. M is the method presented in [12] and Sec-
tion 3.3. We performed two parallel iterations through the
Action Research cycle withe3-value, using two different
companies. One of these is reported on here.

3.2 The Iberdrola Project

To finance the relatively high investments for renew-
able energy, the Spanish government subsidizes “renew-
able electricity producers”, defined as electricity generation
plants of less than 50 MW capacities that generate electric-
ity using renewable energy sources. The subsidy system
works according to three rules. (1) The subsidy is paid
according to the amount of the renewable electricity pro-
duced. The money for the subsidy comes from the final cus-
tomers: They pay an additional fee for electricity consumed
(regardless whether it concerns renewable or not-renewable
electricity). (2) Suppliers are obliged to give priority to the
renewable producers, and to purchase all the energy these
want to sell, before they can purchase the energy from reg-
ular producers. (3) There are tax exemption schemes for
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Figure 2. Conceptual model of the business
scenario at the deregulated Spanish electric-
ity market.

investments into some renewable technologies. Note that
stakeholders were only able to articulate the ideaafter us-
ing thee3-valuemethodology, notbefore.

3.3 Thee3-valueMethod

To explore the forementioned DG business idea, we used
the e3-valuemethodology. Thee3-valuemethod [12] al-
lows creation of a shared understanding of a business case
by constructing avalue model,which represents the case
graphically as a set of value exchanges and value activities
performed by business actors, and by afinancial profitabil-
ity analysis,which gives an estimation of the profitability
of the value activities for each actor. Thee3-valueapproach
is a lightweight approach; in business development tracks,
value models should be constructed in a short time frame,
and the same holds for the DG-cases.

Value models. Figure 2 shows a value model for Iberdrola
project in Section 3.2. It uses the following concepts.

Actor. An actor is perceived by its environment as an in-
dependent economic (and often also legal) entity. An actor
intends to make a profit or to increase its utility. In a sound,
sustainable, business model each actor should be capable of
making a profit. In Figure 2, the Distribution System Oper-
ator (DSO) is an actor.

Value Object.Actors exchange value objects, which are ser-
vices, products, money, or even consumer experiences. A
value object is of value to at least one actor. In Figure 2,
Electricity and Electricity fee are value objects.

Value Port. An actor uses a value port to show to its envi-
ronment that it wants to provide or request value objects. A
value port has a direction, namely outbound (e.g. a service
provision) or inbound (e.g. a service consumption). A value

port is represented by a small arrowhead that represents its
direction.

Value Exchange. A value exchange connects two value
ports of different actors with each other. It is one or more
potential trades of value objects between these value ports.
A value exchange is represented by a line connecting two
value ports. Note that a value exchange may be imple-
mented by a complex business interaction containing data
transmissions in both directions. The direction of a value
exchange is the direction of value exchange, not the direc-
tion of data communications.

Value Interface.A value interface consists of one or more
value port to an actor’s environment and the reciprocal in-
coming ports. An actor has one or more value interfaces.
The exchange of value objects across one value interface
is atomic. A value interface is represented by an ellipsed
rectangle.

Market segment.A market segment is a set of actors that
for one or more of their value interfaces, ascribe value to
objects equally from an economic perspective. Naturally,
this is a simplification of the real world, but choosing the
right simplifications is exactly what modeling is about. A
market segment is represented by a stack of actor symbols.
Final customer is an example of such a segment.

Value Activity.A value activity is an activity performed by
an actor that is expected to beprofitablefor that actor. There
are no value activities represented in Figure 2.

With the concepts introduced so far, we can explain who
wants to exchange values with whom, but we cannot yet
explain what happens in response to a particular end-
consumer need. Showing all value exchanges triggered by
the occurrence of one end-consumer need, considerably en-
hances a shared understanding of an e-business idea. In ad-
dition, in order to do profitability computations, we must
countthe number of value exchanges triggered by one (se-
ries of) consumer needs. For this purpose we include in the
value model a representation ofdependency pathsbetween
value exchanges. A dependency path connects the value
interfaces in an actor and represents triggering relations be-
tween these interfaces. A dependency path has a direction.
It consists of dependency nodes and connections.

Dependency node.A dependency node is a stimulus (repre-
sented by a bullet), an AND-fork or AND-join (short line),
an OR-fork or OR-join (triangle), or an end node (bull’s
eye). As explained below, a stimulus represents a consumer
need, an end node represents a model boundary.

Dependency connection.A dependency connection con-
nects dependency nodes and value interfaces. It is repre-
sented by a link.
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Dependency path.A dependency path is a set of depen-
dency nodes and connections with the same direction, that
leads from one value interface to other value interfaces or
end nodes of the same actor. The meaning of the path is
that if a value exchange occurs across a value interface, then
value interfaces pointed to by the path that starts at this in-
terfaces, are triggered as well. If a branch of the path points
to an end node, then no interfaces are taken into considera-
tion anymore.

When an end-consumer generates a stimulus, then this trig-
gers a number of value interfaces of the consumer, that are
connected to value interfaces of other actors by value ex-
changes. Those other value interfaces are therefore trig-
gered too, and this in turn triggers more value interfaces as
indicated by dependency paths. To compute the profitabil-
ity for each actor involved, we follow the paths determined
by the value exchanges between actors and the dependency
paths inside each actor.

The concept of a dependency path is reminiscent to that
of use case maps [5], but it has a different meaning. A
use case map represents a sequential scenario. Dependency
paths represent coordination of value interfaces, and depen-
dency paths in different actors may among each other not
have an obvious temporal ordering, even if triggered by the
same stimulus.

Figure 2 shows the logic of Spanish renewable energy
consumption. The final customer in the figure is any legal or
natural person buying electricity for its own use. The final
customer can obtain electricity in exchange for a fee. When
this happens, the supplier must do four things (a). It obtains
distribution capacity from DSO in return for a distribution
fee (i). DSO operates the medium-voltage, short distance
transportation grid. It must also obtain high voltage, long
distance transmission capacity from the Transmission Sys-
tem Operator (TSO) in return for a transmission fee. Third,
the supplier pays renewable energy source (RES) taxes to
the National Energy Committee (NEC) and so satisfies a
regulatory arrangement (g). Finally, the supplier obtains en-
ergy (b). This can be obtained from a non-renewable pro-
ducer (c) or from a renewable producer (d). If obtained from
a renewable producer, then an electricity fee plus a subsidy
is paid (e). The supplier obtains the latter fee from the NEC
in return for its choice to use renewable energy (f).

Profitability sheets. Using the value model, we can com-
pute the expected net cash flow based on the consumer need
(in this specific the amount of KWh electricity consumed).
To calculate profitability for each actor we (1) assign a for-
mula to each value object exchanged denoting a monetary
fee, and (2) extract the total value of the outgoing money ob-
jects from the total value of incoming money objects, using
the dependency paths to combine values exchanged across
different interfaces of one actor. The result is summarized

Actor Supplier

Exchanges with Value object

Final customer In: Elextricity retail fee: 97.370.041

TSO: Out: Transmission fee: 2.947.299

DSO: Out: Distribution fee: 24.124.192
... ...

Table 1. Part of Supplier’s profitability sheet.

in profitability sheets, one per actor. Table 1 shows a frag-
ment of the profitability sheet for the supplier. Note that for
a sustainable DG case, each actor needs to have a positive
net flow at least.

Because the value models and profitability calculations
are subject to uncertainty, we perform a sensitivity analysis
to discover potential strengths and weaknesses in the case
at hand. Also for reasons of brevity, this sensitivity analysis
is not shown in this paper. It can be found in [17].

3.4 Reflective learning

Two enterprises, Iberdrola and SINTEF, were given a
course one3-valueand then subsequently explored their
DG business idea using thee3-valuemethodology. During
their exploration, participants had the possibility to ask us
for help, and we actively reviewed and commented on their
value models. After a number of iterations this resulted into
a model that, according to the enterprises, represented their
business idea. We here describe two of the lessons learned
in this process.

Lesson 1: It is hard for particants to conceptualize
their DG business idea. We experienced the following
problems.

1. The e3-valueconcepts and supporting modeling pro-
cess are too abstract.Thee3-valueconcepts are based
on established concepts in Business Science. They are
fairly general and can be used for any business domain.
Our participants are business developers of electricity
industry companies. In many cases, they have an elec-
trical engineering background, sometimes with MBA-
level courses. They found it difficult to apply these
general concepts to their specific DG context.

2. Nosharedunderstanding of the electricity industry and
DG domain.In the DG domain, examples of value ac-
tivities areSupply, Distribution, Transportation, Bal-
ancing and Generation. Sometimes, the participants
have a different interpretation of these activities, or
they assign different names to a same interpretation.
For instance, some considerSupplyas an activity to
provide electricity to an end-consumer, whereas others
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seeSupplyas a commercial selling act only, and see
Distribution as the activity comprisingphysicallyde-
livering electricity. Thee3-valuemethodology is only
of limited help here, because it merely prescribes that
stakeholders have to identify value adding activities,
but does not provide domain specific hints on how to
do so.

3. Poor understanding of the DG idea.An important
explanation why conceptualization is felt to be hard,
is that the participants themselves do not understand
the DG idea well. Clarifying the idea and reach-
ing a shared understanding is precisely the purpose
of using thee3-valuemodeling method. We have as-
sisted the participants intensively during this first Ac-
tion Research cycle, and in many cases participants
were not able to formulate clear answers. For instance,
in the Iberdrola project, the participants did not suc-
ceed in explaining the subsidy scheme (including rev-
enue streams) clearly. The value model assisted in a
more precise understanding. It showed that some en-
terprises would make significant loss, assuming the in-
formation supplied by the participants was right.

Proposed remedies.If participants should contribute
more significantly to conceptualisation of their DG business
idea, a more domain specific method is required. First, the
partipants indicated that a library of domain specific con-
cepts (e.g. specific types of DG value activities and actors)
are useful. Consequently, the participants themselves did
and extensive DG domain analysis with respect to exist-
ing [10] and future DG-business scenarios [20]. We used
these analyses to construct a library of value model frag-
ments (see also Section 4.2). An interesting observation
here was that theexpected futureDG business scenarios
hardly revealed new constructs in terms ofe3-valueactors,
interfaces, activities or exchanges. These were nearly all
found by analyzing the current scenarios. Future scenar-
ios were almost all about different assignments of activities
to actors, or bundling or unbundling of value interfaces (e.g.
unbundling of electricity supply into physical electricity de-
livery and selling).

Second, participants called for an easy to follow, step-
wise process to construct value models, tailored to their
DG domain. In Section 4.2 we present such a stepwise
approach. Additionally, they asked for a more structured
financial assessment approach based on thee3-valuemod-
els constructed. Although this is an inherent part of the
e3-valuemethod, stakeholders found it difficult to do. A
possible explanation is that it requires, besides conceptual
modeling skills, significant investment & financial analysis
skills.

Lesson 2: Difficult to motivate and explore a ratio-
nale for a DG business idea.The e3-valuemethod is in-

tended to exploreinnovativebusiness ideas. Such ideas
have in common that they are hardly known to the market
[23]. Finding such ideas is a very creative process and falls
outside the scope of thee3-valuemethod. The method sim-
ply assumes theexistenceof a vaguely outlined business
idea, and the method then supports the precise articulation
of the idea. In contrast, our participantes state that many
DG business cases are driven by well known enterprise and
social goals, such as decreasing the depletion rate of fossil
fuel exhaustion, and reduction ofCO2 emission. In addi-
tion, DG ideas are enabled by availability of new technol-
ogy, e.g. new generator technology, or new information &
communication technology to control generators on a large
scale. Our participants therefore desired support for the cre-
ation of DG ideas from an analysis of these social and tech-
nical developments.

Proposed remedies.We developed (1) a taxonomy of
strategic goals, and (2) a taxonomy of operational goals,
and (3) a taxonomy of DG technology and identified pat-
terns that relate these tese goals and technologies. These
taxonomies are based on the extensive domain survey men-
tioned earlier [10, 20]. We discuss these taxonomies in Sec-
tion 4.2.

4 Second Action Research Cycle: Four En-
ergy projects with the BusMod Method

4.1 Action Research Revisited

Figure 3 shows a second Action Research cycle. The re-
search theme is the same as in the first cycle (see Figure 1),
but the problem situation we aim to address is more general.
Whereas in the first cycle, we concentrate on exploration of
two specificDG business cases, with the aim to learn how to
develop a method for DG business idea exploration, we now
take DG business idea explorationin generalas our prob-
lem situation. To this end, we have developed a method,
called BusMod (see Section 4.2) to do such exploration,
based on the discussede3-valuemethod plus the learnings
from the first Action Research cycle. This BusMod method
is then used in four industrial projects to test and improve
the method, again by reflective learning (see Section 4.3)

4.2 The BusMod Method

The BusMod method (see Figure 8) consists of a series
of steps to be performed by DG-business developers (see
also [17]). Each step is described by a number of tasks to
do, questions to ask to stakeholders, and guidelines to use.
Moreover, each step is illustrated by examples from the Ib-
derdrola project. Additionally, the method consists of goal
& DG technology taxonomies and a library of value model
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Figure 3. Second Action Research Cycle.

fragments, specifically for the DG domain, to aid develop-
ers in constructing models.

1. Business Idea Description.The stakeholder is asked to
stateconciselyhis/her DG business idea. We have devel-
oped a description template that can be used to state the
idea in structured English. This template calls for (1) a one-
liner presenting the essentials of the idea, (2) a statement
of scope (e.g. for DG the region is of importance), (3) the
core business processes that are required for the idea, (4)
the main enterprises (actors) involved, (5) potential DG and
ICT equipment/components that may required for the idea,
(6) the ownership of equipment (DG ideas often require
massive investments), and (7) regulatory incentives (some
ideas lean on subsidy schemes).

2. Goal Selection. In this step, stakeholders representing
various enterprises are asked to specify the goals a partic-
ular DG business idea may serve. To aid the goal speci-
fication process, we constructed two taxonomies of long-
term strategic goals and short term operational goals, re-
spectively (Figure 4). Taxonomies are kept as simple as
possible; most DG business developers are not skilled re-
quirement engineers. To construct these taxonomies, we
have performed a domain specific analysis ofcurrent DG
business scenarios [10] as well asexpected futureDG busi-
ness scenarios [20]. These scenarios have been described
in a structured English format, using the main concepts as
in the e3-valuemethodology. In each of the four projects,
stakeholders have selected strategic goals from the table,
and the lists of goals per stakeholder were then used to ne-
gotiate goals in case of conflicts. Note that environmental
goals relate to society in general (likeCO2) reduction; often
governments state such goals.

Additionally, we have developed a taxonomy ofopera-
tional, short term goals. Each operational goal contribues
to reaching a strategic goal; in the taxonomies, goals are re-

lated by stating whether an operational goal contributes to a
Market development (M), Environmental goal (E) or Qual-
ity and efficiency (QE) strategic goal. Operational goals are
in turn related to a library of value activities and value inter-
faces that put such goals into operation. This way a user di-
rectly can select value model fragments, thus accomodating
the conceptualisation process for DG-business developers.

3. DG Technology Selection.Understanding goals is im-
portant to select suitable DG-technology and to construct,
in the next step, a value model. To help stakeholders with
technology selection, we have two tables, again based on
a DG-domain current and future business scenario analysis.
Figure 5(a) presents properties of DG-equipment that can be
used to select specific equipment, given strategic goals, by
consulting Figure 5(b) (a similar table exists for operational
goals). A filled diamond says that a property is important
to reach a goal, a hollow diamond indiactes the property is
less important, and an empty cell says that the property is
not needed to reach the goal. For instance, to contribute
in reaching goal ’Reduce environmental emmissions’ (goal
S2.1), DG equipment with lowCO2 emmission is impor-
tant, and all other properties are relatively unimportant.

4...9. Value Model Construction. To construct a value
model, stakeholders decide what activities should be car-
ried for a specific DG business idea, what their value inter-
faces are, how these are related by value exchanges, which
dependency paths are relevant, and who will perform ac-
tivities. General guidelines on constructing such a model
can be found in [12]. To give domain-specific help, Bus-
Mod contains libraries of value activities and value inter-
faces specific to the DG domain. These activities and in-
terfaces relate directly to selected goals. Figure 6 shows an
example value interface. This also presents possible con-
nections with other interfaces. Stakeholders should select
one of these interfaces. This causes new value activities to
emerge, that again have to be considered, etc.

To assist in the allocation of value activities to actors, we
have developed a table of frequently occurring assignments
(Figure 7). For instance, ’Leasing’ DG-equipment is the
main activity of a ’Lease’ company but can also be an op-
tional activity for a ’Manufacturer’ of DG-equipment, and
’Balancing’ supply and consumption of electricity power is
the main activity of a ”Balancing group’ enterprise. Ad-
ditionally, there are regulated assignments; an activity is
then assigned by regulation (often stated by country law)
to a specific actor. For instance, a long distance electric-
ity ’Transport’ activity is in some countries assigned to one
specific actor.

The result of seclecting value activities, interfaces and
relating these by value exchanges, as well as assigning ac-
tivities to performing actors is a baselinee3-valuemodel
that can be used for further analysis.
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(a) Strategic goal taxonomy fragment (b) Operational goal taxonomy fragment

Figure 4. Goal taxonomies.

Figure 6. Value interface library.

10. Profitability Calculation. To asses the sustainability of
the business idea, profitability calculations are done. To un-
derstand the profitability of the idea, stakeholders must con-
struct dependency paths for different end-consumer stimuli.
Next, stakeholders must decide on valuation functions for
value interfaces that exchanges objects representing money
(often fees). Actually, a pricing formula has to be given,
e.g. the price per KWh for electricity. If we estimate these
valuation functions, as well as the number of start stimuli
per time frame, it possible to calculate the net cash flow
for each actor involved. We require that each actor has a
positive cash flow. Net cash flow calculation is one of the
most popular approaches in Business Science to judge in-

Figure 7. Frequent assignments of value ac-
tivities to actor types.

vestment proposals [15]. Using a tool we have made (see
http://www.cs.vu.nl/ gordijn/tools.htm) it is then possible to
automatically generate these net cash flow calculations on
a per actor basis. Additionally, the tool checks whether the
e3-valuemodel is well-formed and complies with certain
business rules.

Sensitivity Analysis. Valuation functions as well as the
number of start stimuli are only estimates. We have experi-
enced that playing with these number is of far more value to
stakeholders than relying on the numbers themselves. So,
a final step is to think over possible future events, which
may strenghten the business case, or which may threaten the
case. Similar approaches exist in scenario-based strategic
decision making [25] or even sensivity analysis for quality
attributes of software architectures [3]. Such events may in-
fluence valuation, the number of stimuli, or even the struc-
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(a) Properties of DG related to specific equip-
ment

(b) Operational goals related to properties of DG equipment

Figure 5. Goals, equipment and properties.

ture of thee3-valuemodel itself. Scenarios to consider in
DG often relate to changing regulation (since many ideas
utilize some forms of regulation), changing fuel prices, and
exhausting fossil fuels in different rates than expected.

Figure 8. BusMod steps.

4.3 Reflective learning

Four electricity consortia have used the BusMod method
to assess specific DG business ideas, after having a two-day
course on the method. We have followed their exploration
tracks by providing a method help-desk, by organizing a
workshop half-way the modeling process to discuss models
constructed, and by interviewing the consortia about the use
of the BusMod method as well as problems encountered.
Below, we present the most important lessons.

Lesson 1: Regulatory issues are difficult to model.
DG-business models, especially those on renewable energy,
often exploit forms of regulation (e.g. subsidy schemes).
There are no explicit steps in the method to consider regu-
latory issues. Rather, regulations are an intrinsic part of the
method. For instance, regulatory actors and activities are in-
cluded that produce valuable objects (e.g. reduction ofCO2

emission) for society. Paying more explicit attention to reg-
ulation is viewed as important because users indicate that
the BusMod method is usable to develop regulations them-
selves, and to assess consequences of specific regulations
for enterprises.

Remedies.In a new version of method we have added
explicit questions to ask concerning regulatory issues, as
well as how to model these. For instance, step 1 (Business
Idea Description) now specifically asks for regulatory re-
quirements. Additionally, during value model construction,
specific questions are asked regarding regulation and the li-
braries offered now contain explicit hints how value inter-
faces and related constructs can be used to model regulatory
issues.



Lesson 2: The boundary of a value model can not be
determined easily.Stakeholders have indicated that is dif-
ficult to decide whether a specific value activity, and conse-
quently its performing actor, should be included in the value
model or not. Essentially, this refers to question what the
boundary of a value model actually is: for instance, should
we model the supplier of a supplier? Of course, this is a
recursive question, so we cannot avoid answering it.

Remedies.The main purpose for constructing DG value
models is to understand which actors need to be involved,
which objects of economic value they exchange with each
other, and if they all can do so in profitable way. A first
guideline to decide whether to include an activity and per-
forming actor or not, is to ask whether the actor can perform
the activity profitably or not. For instance, in the energy in-
dustry, specific forms of obtaining fossil fuels are known to
be profitable. Since these activities and actors are known to
be profitable already, they need not to be considered.

However, sometimes such activities/actors need to be
shown in the model, at least what they are offering to and
requesting from their environment. For instance, Combined
Heat Power (CHP) facilities need fuel, which is an impor-
tant factor to determine potential profitability of such a CHP
device. Consequently, we model then a fuel provision actor,
but only what it is offering (the fuel) and what it is request-
ing in return (the fee). We do not analyze the fuel actor for
profitability itself.

Lesson 3: Goal selection .A feedback from the case
study partners was that goal selection is not always easy.
First, some stakeholders may have conflicting goals. Sec-
ond, goals themselves may positively or negatively influ-
ence each other. For instance, a strategic goal ”Reduce
dependency on subsidies”, obviously negatively influences
”To benefit from the subsidizing schemes”.

Remedies.First, the goal taxonomies we provide have
been extended with a table that pair-wise states positive or
negative influences between goals. We have chosen for a
lightweight approach because it should be usable by non
RE-experts such as DG-business developers. Additionally,
these developers need to add goals if appropriate to the li-
brary we provide. More heavy-weight approaches can be
found in [18]. In thei* approach [21], goals can influence
each other in a positive or negative way. We have used
this idea to extend the goal table, to be filled in by stake-
holders, with a slot for indicating conflicting goals between
stakeholders. An additional improvement may be to intro-
duce also AND and OR relations between goals relations
between goals, as is done in KAOS [8].

5. Discussion and Conclusions

We view RE as the activity of analyzing a problem and
specifying solution properties. XRE is an RE activity per-

formed by a number of cooperating businesses who ex-
plore a cooperation goal by specifying a feasible solution.
In this paper we reported on the further development of a
given method for e-commerce RE,e3-value, into a domain-
specific method for XRE in the DG domain. The particu-
lar taxonomies of goals and technologies, and the libraries
of value activities and value interfaces and the links be-
tween them, are domain-specific. However, the structure of
the method, using domain-independent techniques such as
value modeling, profitability analysis and sensitivity analy-
sis, is domain independent. We claim, as our first hypothe-
sis, thatBusMod is an instance of a general XRE method
for networked business.Networked businesses are busi-
nesses that cooperate over an IT network. We believe our
hypothesis is true becausee3-valueand its derivative, Bus-
Mod, have jointly been used in the domains of on-line sale
of music, on-line sale of news, on-line sale of contact adver-
tisements, and distributed electricity power generation. The
generic structure of BusMod is motivated by the common
structure in these domains: A networked business structure.
We intend to further validate this hypothesis by applying
BusMod in yet other domains of networked business.

If RE is problem analysis, goal analysis is an essential
part of it. This has been recognized by several RE re-
searchers [1, 7, 19]. We claim that value analysis is an
essential part of goal analysis. Goals are desirable states,
and states are desirable because they have value. In XRE,
the value analysis part turns into a commercial profitabil-
ity analysis because different businesses are involved, with
different commercial goals. However, we claim that value
analysis should be part ofany RE process. Value analy-
sis was already part of the early systems engineering meth-
ods [14], but seems to have been forgotten in software engi-
neering. But in other engineering branches, value analysis
is a part of any engineering project: The engineer must do a
cost/benefit analysis of proposed solutions and do sensitiv-
ity analysis. Our second hypothesis is therefore thatvalue
analysis is part of any effective RE method.To validate this,
we should compare the use of a value-based RE method
with the use of an RE method not containing value analysis,
and trace some of the differences in effects of using these
methods to the presence or absence of value analysis.

Finally, as a point for discussion we claim that research
in RE method must at some point use Action Research as
a research methodology. Application of a method by its in-
ventor on a toy problem does not constitute a validation.
One possible validation of a method is to let students use
the method in lab projects; this is similar to a lab experi-
ment but this validation is only limited. Students are quite
different from stakeholders in real-life enterprises. Another
possible validation is using it yourself on real (commercial)
projects and feeding back the lessons learned into an im-
proved version of the method; this is the Action Research
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approach we have taken in this paper. A third possible val-
idation is to have others use the method in real projects,
observe this without intervening, and evaluate the results;
this is case study research. We hope this progression of val-
idation methods will be used more widely than it is now to
validate RE methods.
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