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Abstract

Purpose – The specification of business services (BS) is one of the key factors for success in service
provision. Researchers and practitioners have identified a set of problems in BS specification, namely:
communication problems between providers and buyers, inaccurate specifications and changes in
requirements. These problems were identified in the software engineering (SE) field many years ago,
resulting in the development of many techniques and tools to address them. Given the similarities
between the two fields, the purpose of this paper is to identify the main lessons learned in SE and to
propose how they can be adapted to the BS field.

Design/methodology/approach – The paper takes the form of a literature study and presents
a conceptual solution.

Findings – To address communications problems and inaccuracies in BS specification, a formal
requirements specification stage is required. Requirements should be set out in a well-structured
written, definition, document which can be used at a subsequent stage for design of the service
(the definition of the solution). A requirements document for BS is proposed based on BS literature and
SE methods. This document is based on the approaches used in the SE field for improving
communication and reducing inaccuracies and covers the information needed in the BS field for
specifying a business service. Second, a life cycle approach is proposed based on SE practice. It is
shown that different lifecycle sequences can be used depending on the degree of fluidity in the
communication between buyer and provider, the complexity of the BS and the stability of their
requirements, with a repetitive process where specification and design are revisited iteratively and/or
incrementally often being the most appropriate. This approach helps to stabilise requirements and to
avoid inaccuracies being made in the specification.

Research limitations/implications – This paper is literature based. Although still untested
empirically in the BS field, the recommended approach has been intensively proved in the SE field.

Originality/value – Requirements specification is a necessary (monetary, time and resource) cost
for successful BS provision. The BS industry must realise that requirements have to be set down in
writing and agreed upon with customers before initiating the design of the service.

Keywords Software engineering, Customer requirements, Specifications, Business planning,
Business services

Paper type Conceptual paper

1. Introduction
Specification and design of Business Services (BS) has been seen as one of the keys to
successfully developing and selling BS (Smeltzer and Ogden, 2002; Andersson and
Norrman, 2002, Jackson et al. (1995); van der Valk and Rozemeijer, 2009). Despite
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their importance, developing written specifications for the service desired remains
a challenge (Fitzsimmons and Fitzsimmons, 2008) and arriving at clear specifications is
no easy task. Smeltzer and Ogden (2002) argue that service specification is the second
most complex task in the purchasing process; and many purchasing companies may
seem reluctant to address this part of the purchase process thoroughly (van der Valk
and Rozemeijer, 2009).

It has been argued that there are three main problems that cause this complexity
(Åhlström and Nordin, 2006; Ellram et al., 2008):

(1) Communication problems between service provider and service buyer. To provide
a successful service, providers should have an in-depth understanding of
the buyers’ problems, and buyers should have an in-depth understanding of the
range of solutions that providers can offer. This is not easy, since the culture,
area of expertise, vocabulary, etc. of buyers and providers are often very
different, making communication difficult.

(2) Inaccurate specifications. A proper description of the service is invaluable.
Given the communication problems, specifications should be set down carefully
in writing to ensure that buyer and provider understand each other and agree
on all relevant details.

(3) Changes in service requirements. The services offered must be competitive and
improved continuously. Buyers do not usually understand what the provider
can offer them nor explicitly know their own needs leading to a process where
the buyer and the provider come to understand each other step-by-step. Thus,
with each step forward buyers gain a better understanding of what they need
and what can be obtained from the provider, changing/adding/deleting
requirements from previous steps.

In the services management field there are models, methods and tools devoted to BS
design, for example quality function deployment, structured analysis and design
technique, failure mode and effects analysis, service blueprinting and reference models
(Bullinger et al., 2003). However, none of these addresses the above problems as they do
not pay enough attention to the specification phase. They all tend to assume that all the
buyer’s requirements are stable and clearly specified and proceed directly to the service
definition.

The software industry has had to contend with the same three problems mentioned
previously (Standish Group, 1995). As a result, in recent decades many approaches and
solutions have been presented and adopted by the industry. The main conclusions in
the software industry are that a great deal of attention should be paid to specifying
requirements and to setting up a variety of well-structured stages to reduce the impact
of these problems ( Jacobson et al., 1993; Cockburn, 1997, 2000; Gottesdiener, 2002;
Robertson and Robertson, 2006).

We can consider the development and provision of software as a provision of a BS.
Thus, the software industry can be seen as a specific case of the BS industry where BS
are sold. This paper takes these similarities as its basis to identify the main lessons
learned in software engineering (SE) and adapt them to the BS field.

The remainder of this paper is organised as follows: the next section explores
problems common to the SE and BS fields in greater detail and shows how these
problems have been addressed by SE. Section 3 proposes a structure for BS
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specification analysis the information to be covered. The detail of this structure is
presented in the Appendix, using the example of a Hotel Chain which outsources a
service for selling its rooms online. Section 4 presents a lifecycle approach. Finally,
Section 5 shows the main conclusions and opportunities for future research.

2. Addressing problems common to BS and SE
Building software is a very complex task as it comprises a large set of instructions that
must be executed by a machine. For example, the Windows XP operating system
contained 40 million of these instructions all of which have been written by people who
have to coordinate in order to create a service that exactly meets the needs of a wide variety
of service consumers (users). The term “software crisis” was coined at the first NATO
Software Engineering Conference in 1968. The term reflected the main challenge that the
software industry faced from its beginnings: how to organise, define and align such a huge
number of small steps to meet customer’s needs given that these needs evolve over time.

A study by the Standish Group (1995), titled “The Chaos Report” led to an inflection
point in the industry. It found that most major software projects failed and that the
projects that were completed took twice the time and cost twice as much as had been
originally estimated. The report also identified a number of major problems very
similar to those in the BS industry described earlier. The three main problems were:

(1) Lack of user input due to communication problems (12.8 per cent).

(2) Incomplete requirements and specifications (12.3 per cent).

(3) Changing requirements and specifications (11.8 per cent).

Prior to this, little attention had been paid to requirements specifications in the SE field.
Software specifications had normally started with technical models not usually understood
by customers. Models of this kind were an obstacle to requirements development,
and led to a large number of inaccuracies being made as a result of misunderstandings
between buyers and providers. This led to the recognition of the need for:

. Detailed and organised textual descriptions of the requirements in form
understandable by the customer – the reason for the services – and detailed
descriptions of solutions to the requirements.

. Mechanisms to help customers clarify what their requirements are exactly and
what is the solution that best suits their needs.

This in turn led to the development of the discipline of requirements engineering
focusing on providing the techniques, professionals and methodologies needed to elicit
and document customers’ needs using textual descriptions.

As in the early days of the SE industry, there is evidence that in the BS field little
attention had been paid to service specification (Johnston, 2005; Pinto and Johnston,
2009). One reason being that, despite being crucial for building a service that meets the
buyer’s needs (Fitzsimmons and Fitzsimmons, 2004; Matthyssens and Vandenbempt,
1998; Ojasalo, 2007), specification was seen as an unnecessary cost due to the
impression that services are simpler than they really are (Congram and Epelman,
1995). However, it has been argued that in the BS field there are similar problems to
those found in the Chaos Report (Åhlström and Nordin, 2006; Ellram et al., 2008),
as was stated in Section 1, namely:
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. Communication problems between the service provider and the service buyer.

. Inaccurate specifications/requirements.

. Service requirement changes.

In the following sections, we detail each of these problems and outline the main
solutions adopted in the SE field.

2.1 Communication problems
A major problem identified in the SE industry has been communication between the
software buyer and the software builder. Before the Chaos Report, it was assumed by
most of the industry that customers knew what their needs were, but it was
subsequently realised that:

. Customers do not usually know what software can offer them and they do not
have the sufficiently detailed description of their own problem in their minds that
is required for building software.

. The software company is not necessarily an expert in the domain of the
customer’s problem and does not usually understand it.

We argue that the same problems occur in BS where a service is often so complex that
it is very difficult for buyers to state exactly what they need (Fitzsimmons and
Fitzsimmons, 2004; Matthyssens and Vandenbempt, 1998; Ojasalo, 2007). This
situation is aggravated by buyers not usually knowing/understanding what the
provider can offer them. Another problem identified in the BS field is that when buyers
describe what they want, it is not necessarily the service that they really need. As in the
SE field, service providers apparently need to have excellent diagnostic abilities in
order to discover what the buyer really needs.

The following approaches have been adopted in the SE field to address
communication problems:

. Every project should start with a “Requirements elicitation” stage, with the
purpose of creating a text-based document in which the customer and the
provider can agree on the description of the service required or the problem.

. A glossary of definitions of technical terms should be added to requirements
documents. This reduces communication problems since the specific terms used
by buyer and provider in the specification are defined (Gottesdiener, 2002).

. The document must model the customer’s business processes. This improves the
supplier’s understanding of the customer, reducing communication problems.

. This document should be subsequently analysed. This analysis process is based
on translating textual descriptions (requirements document) into unambiguous
technical diagrams and set out in an analysis document[1]. The purpose of this
document is twofold: first, to detect errors, inconsistencies, duplicate information
and ambiguities in the textual requirements document; and second, to improve
and detail the description of the problem. Both, requirements and analysis
documents can continually provide each other with feedback until the
requirements document is free of errors and ambiguities and is finally validated
by the customer.
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We propose that the above approaches can readily be adapted to a BS context; with
both the buyer and the provider be involved in specifying the service.

2.2 Inaccuracies in service specifications
This is a problem in both the SE and BS fields. In the BS field, a full and clear
description of the service is one of the key factors for providing the required service
(Andersson and Norrman, 2002; Bullinger et al., 2003). Under-specification is common
and has been identified as one of the most important problems facing BS (Åhlström
and Nordin, 2006; Ellram et al., 2008).

This has been addressed in the SE field; requirements need to be explicitly
documented before starting the design of the service. Software engineers use three
main tools to achieve unambiguous requirements specifications ( Jacobson et al., 1993;
Cockburn, 2000; Durán, 2000):

. List of items to be covered. This provides well-structured documents and ensures
that the specification will be complete since there is a list of information that
must be complied with.

. Tabular templates. This technique is used to avoid incomplete information being
provided. They contain a list of attributes that must be covered to define each
requirement, ensuring that the specification is comprehensively met. It also
improves readability and understanding since the information is always
presented in the same format.

. Sentence patterns. This technique consists of using predefined parts of the
sentences used in the tabular templates to improve readability and
understanding and avoid any ambiguity in the requirements description that
might result from free descriptions.

In a written document, it is also common for many parts to be interrelated and for there
to be a large amount of information. The analysis phase checks the textual information
for inaccuracies and incompleteness. These approaches are important for BS as
specification techniques in the BS area focus on a technical description of the service,
not the requirements documentation.

2.3 Changes in service requirements
This again is a problem impacting both SE and BS. In BS, it has been observed that
requirements change throughout the service specification process should also evolve
over time to adapt to changes in the market and to maintain any competitive
advantage (Ellram et al., 2008; Bullinger et al., 2003). In the SE field, changes in users’
evolving needs were one of the factors that contributed to project failure identified in
the Chaos Report and a number of approaches and tools have been developed to
address managing changes:

. Documenting requirements stability, importance and urgency. Attributes can be
used to score the stability, importance and urgency of each requirement. This in
turn allows requirements to be ranked and those with the highest scores to be
designed/implemented first.

. Incremental and iterative processes. These are well-suited to coping with unstable
requirements. Ideally there should be short iterations where all the phases
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of software development are covered and culminate in a small part of the software
being completed. In this way, customers can see part of the solution and, with a
better understanding of their needs, fine tune the rest of requirements.
Requirements are, therefore, rethought after each iteration with implementation
of those with higher scores for stability, importance and urgency. This allows the
solution to the customer’s needs to be easily optimized by managing changes in a
very agile way.

. Traceability. This consists of documenting dependencies between requirements.
For example, the interactions between buyer and seller can be documented
indicating the dependencies each interaction has with other elements, such as items
exchanged in the interaction, roles involved, or goals pursued by service purchasers,
etc. Using this, information matrixes can be constructed to illustrate these
relationships, which allow the impact of a change to be evaluated. It also shows,
for example, which items need to be reviewed when some other item is changed.

In this paper, we argue that a similar approach can be valuable for BS. Thus, as in the
SE field, to address the three problems described, a set of processes and a structure for
specification can be used. In the following sections, we explore how to structure and
develop a BS specification. The following section presents the specification structure.

3. Developing BS specifications
We have argued in the previous section that to address these problems it is vital that
requirements are properly identified and documented. The information covered in the
specification must be complete and consistent. In this section, we argue that the
information to be considered in BS is similar to that in SE and outline the key areas to
be covered.

3.1 Information required
In SE, there is a well-known set of items that should be covered in any requirements
document (Durán, 2000; Cockburn, 1997; Sommerville and Sawyer, 1997; Robertson
and Robertson, 2006). However, there is no such set of items for BS requirements.
Bullinger et al. (2003), based on Donabedian (1980), has proposed three part
classification for BS:

(1) Resource model (structure dimension): the resources required for the service to
be provided correctly, comprising human resource capabilities, such as the
definition of the skills required by the staff involved, information systems
required, etc.

(2) Process model (process dimension): describes how the outcomes of the service
are achieved.

(3) Product model (outcome dimension): describes what a service does and its
outcomes (tangible and intangible).

We use this classification to explore how the lessons from SE requirements can be
adapted for BS.

3.1.1 Requirements for the resource model. We propose that the information needed
for the BS resource model should include:
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. Functional requirements based on interactions between organisations.
Specifications should take into account that BS are produced and consumed in
interactive processes between the buyer and the provider. This requires
specifying the interactions between the buyer and provider during the service
exchange. This specification should contain a description of the interactions
between employees from both sides of the relationship, the relationships at each
level of the hierarchy and the different functions involved in every organisations
(Åhlström and Nordin, 2006; Fitzsimmons and Fitzsimmons, 2004; Wynstra et al.,
2006). In the SE field, the functional requirements are called the use case; this
describes the interactions between users and the software. It uses a tabular
template which shows interaction as a number of steps described in plain text.
These steps describe the actions performed by a user playing a role and how the
software reacts. Although use cases focus on the interactions, they also describe
the participants in these interactions in the form of roles (see below). From the
resources point of view, use cases provide information on the functional
organisation needed for performing the service.
Many BS companies seem to have neglected this aspect of ongoing interaction.
Buyers that define and design their daily dealings with the supplier (in terms of
people involved, communication channels and topics to be discussed), experience
fewer problems during the contract period. In addition, buyers that detail the
relationship with suppliers are relatively more satisfied than those who do not
detail the relationship, with both the process of service delivery and the service
delivered (van der Valk and Rozemeijer, 2009). Designing the ongoing
interactions is something that has to take place in advance of signing the
contract, that is, in the initial stages of the buying process (van der Valk and
Rozemeijer, 2009).

. Organisational structure. In the SE field, roles participating in use cases are
specified. These are all the users of the software system and their relationships.
Note that in SE the organisational structure, human resources and resources
needed for the software to be used have not been regarded as problems. In BS,
the roles of both the provider and the buyer are important for specifying these
interactions (Roth and Menor, 2003; Bullinger et al., 2003). Indeed, an unclear or
incomplete description of the responsibilities and roles involved has been
identified as one of the problems in establishing service supply relationships
(Kelly et al., 2002; Åhlström and Nordin, 2006).

We thus propose that BS requirements should include specification of functional
requirements or use cases, and roles.

3.1.2 Requirements for the process model. We propose that the following
information is needed for BS with regard to the process model:

(1) Business processes. The provider needs to have a detailed understanding of the
customer’s business processes, in order to be able to offer the most suitable
service solution that fits their needs and way of operating (Ojasalo, 2007;
van der Valk and Rozemeijer, 2009). The information used in the SE field is
similar to that proposed by different authors in the BS field. Thus, we propose
to adapt the business process models used in SE field. These show the software
buyer’s operations in order to identify which of these are to be outsourced
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to a software system and to better define and understand the buyer’s
requirements. In the SE field, the most common techniques used to model
business processes are business process modelling notation (BPMN) and
activity diagrams (Object Management Group, 2009).

(2) Interactions between business processes. Building on the resource model; for a
service to be provided the buyer and the provider should interact in a business
process. These interactions should be described carefully in order to synchronise
and integrate both organisations’ business processes (van der Valk and
Rozemeijer, 2009). The SE field addresses this through:
. Use cases: as mentioned previously, these describe how the software and users

interact. Thus, use cases focus on interactions while business processes focus
on user operations. In general, terms, business processes provide the general
context of the operations, while use cases define internally those steps of the
business process that involve the use of software. Thus, they are at a finer
grained specification level than business processes.

. Use case diagrams: these diagrams show graphically which roles interact
between each other via use cases.

. System goals: in the SE field, these specify the functional goals that the
software system must achieve. They complement the information provided
in the business process by showing the purpose that is pursued by them.
In BS, these goals can be used to represent strategic, tactical and operational
goals related to each participant’s BS and their alignment, since alignment
has been presented as a prerequisite for forging successful and stable
commercial relationships (Lee, 2004; Åhlström and Nordin, 2006).

3.1.3 Requirements for the product model. We propose the following information to be
provided for the BS product model:

. Items exchanged between participants. Since almost all services are a mixture of
tangible and intangible components, BS specifications must also cover the
features of the goods (tangible components) exchanged (Fitzsimmons and
Fitzsimmons, 2008). In the SE field, specifically in information systems, it is
necessary to specify the items to be exchanged. Since in the SE field the inputs
and outputs of the system are data, such items are the information to be
exchanged between the software system and its users. This is covered in the SE
requirements document through the information requirements. We propose that
this should be adapted for use in the BS field for representing the goods
exchanged. As in SE, where the features of the information to be exchanged must
be detailed, in the BS field the characteristics of each kind of good exchanged in
the service should be specified.

. Non-functional requirements. As mentioned above, almost all services are a
mixture of tangible and intangible components. Thus, BS specifications must
also cover its intangible features. These are requirement that specify criteria that
can be used to measure/specify the quality that must be provided during the
execution of the service (represented previously as business processes). This
should be contrasted with functional requirements that define the operational
steps to be performed. Thus, an example of non-functional requirements for
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a service can be the security level provided, the maximum time for replying to a
request, or a 90 per cent customer satisfaction level. These requirements are of
major importance in SE, as indeed they are in BS (Matthyssens and
Vandenbempt, 1998). Thus, quality of service, often embodied in a service
level agreement, is an important component of the information needed in the BS
requirement for the product model. The dynamics of the relationship between
customer and supplier are an integral part of the quality of the service (QoS). The
process of evaluating quality is differs between services and goods. Something
that is tangible can be inspected and examined over time, but as services are for
the most part intangible, they cannot. In addition, the assessment of quality is
made during the service delivery process. Therefore, collaboration between the
supplier and the buyer is a way of ensuring the delivery of a quality service, and
given the intangible nature of industrial services, the challenge is to explicitly
communicate the quality that service providers offer (Matthyssens and
Vandenbempt, 1998; Ellram et al., 2004).

3.2 A BS specification document structure
Given that service buyers do not have to be experts in modelling techniques and
methodologies for specifying services, and given that communication between
provider and buyer needs to be unambiguous and problem-free, we argue that as in SE,
documents written in natural language should be used (Cockburn, 1997). Thus, we
propose that BS specifications should follow a similar approach to those used in the SE
field for writing and structuring the requirements documents, and contain a similar set
of information. As in SE, we believe that BS documents should be well structured.
It would be useful to have requirements specialists to cover all the aspects that are
relevant for service specification. This improves the chances of arriving at a more
comprehensive specification and avoiding inaccurate specifications.

Building on our previous discussion and based mainly on Durán (2000), we propose
an adaptation of SE specification document structure in a document structure for BS
specifications. This structure is outlined in Table I. The first two columns outline the
document structure. The next two columns of this table show the information required
in BS and its equivalence with the required information in SE. A hypothetical example
of a requirements document is shown in the Appendix.

3.2.1 Developing the document. Earlier we highlighted a number of potential
problems in the development of BS specifications. We propose that in developing a
specification document we can build on and adapt some of the techniques used in SE.

Avoiding inaccurate specifications. There are three main techniques and tools that
can be used. First, a clear and complete index (list of sections) should be used to avoid
incompleteness. Second, a set of templates for specifying the items in each section can
be used to avoid inaccuracies and incompleteness (Durán, 2000; Cockburn, 1997;
Sommerville and Sawyer, 1997; Robertson and Robertson, 2006). A final technique is to
use sentence patterns to avoid free writing and consequent ambiguity (Durán, 2000).

Examples, based on a hotel example, of the templates used in the main sections (4-6)
of the proposed document are outlined in the Appendix. Each template is presented
with an example (hotels and online reservations) and is annotated to explain the
purpose of each attribute. Note that sentence patterns are used in all templates; italics
indicate manually-added text and normal Roman font, fixed parts of the sentence.
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Managing changes in requirements. There are three tools that can be used to support
this in requirements documents.

First, all the templates used for documenting each item of the index should present a
score for its Importance, Urgency and Stability since these attributes allow changes to
be managed. When the requirements have been ranked with a score for each attribute,
the most important, urgent and stable items can be covered first. Once these items have
been used to design part of the service, the customer can reconsider the remaining, less
stable requirements, redefine them and assign new scores to their attributes. These
processes are executed in the software field using iterative/incremental lifecycles.

Second, for managing changes it is also important for the names of the people
involved in the specification to be recorded on each template. Thus, when addressing
changes, conflicts, inconsistencies and mistakes, the right people can be contacted to
address the conflicts. Whether the requirement has been validated by the buyers,
contains errors, is a draft, has been implemented, etc. should also be indicated.

Third, all items must also be given an ID so that dependencies with other items can
be established. These dependencies are used to build the traceability matrixes
(See Section 7 of the Appendix) and to assess whether all the goals have been covered
by at least one exchanged item requirement, one interaction requirement and one
quality of service template, or to evaluate the impact of a change.

Addressing potential communication problems. We propose the following.
First, in order to improve communication and understanding, the customer’s current

and future operations (after the service has been deployed) should be specified
(see Section 3 of the requirements document). This helps the service provider to
understand the buyer’s problems and to clarify which parts of the process will be
outsourced/externalised, which also provides an initial definition of the problem to be
covered.

Second, we propose that two techniques that are used in SE for documenting current
business processes are valid for BS. The first is use case templates. An example is shown in
Section 5 of the Appendix, the second is business process model such as flow charts, BPMN
or activity diagrams (Object Management Group, 2009). Business process models are
recommended when the buyer provides experts who can manage them to take part in the
service specification. If this is not possible, the use of use case templates is recommended as
they are written descriptions that can be easily understood by non-experts.

Finally, we propose that there should be a glossary of terms containing technical
vocabulary used by the buyer that is not commonly known by the seller, and vice versa.

4. A lifecycle approach
The development of a specification follows a life cycle. The lifecycle used in SE is shown
in Figure 1. The first two stages are the most important for the goal of this paper,
providing solutions to communication and inaccuracy problems. The first stage is
Requirements Elicitation. It focuses on documenting customer needs in the “requirements
document”, which is used as a communication tool where buyer and provider can agree
on the features of the software. Next, the analysis phase focuses on transforming the
written document into “formal” models that are analysed in order to detect any
inaccuracies, conflicts, duplicate information, etc. in the written document. This stage
also uses tools that allow a detailed understanding of buyer’s requirements to be had and
for formally defining the problems which are to be used in the following stages.
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Following the requirements and analysis stages, in the SE field there are a set of
further stages that follow the development of a successful specification. These stages
consist of designing the solution (Design), implementing it on the basis of the analysis
models (Implementation), detecting codifying errors (Testing), installing the software
on the client’s IT infrastructure (Deployment) and keeping the software running
properly (Maintenance).

There are also two activities that should be performed in parallel for every software
project. First managing all the versions and configurations of the software and the
requests for changes made by customers (change and configuration management).
Second, project management, covers all the tasks that ensure that the project is finished
on time and within the resource estimate.

This life-cycle approach can also be used in the services field as a framework for
providing structure (Bullinger et al., 2003). A BS lifecycle can be defined as a
framework containing the processes, activities and tasks involved in the definition,
development, operation and maintenance of BS, spanning the life of the service from its
definition until the end of its use (ISO/IEC, 12207).

The lifecycle phases can be redefined for use in the BS field:

(1) Requirements elicitation and specification. During this phase the buyer’s needs
are set out in a service specification.

(2) Analysis. This analyses the buyer’s needs in order to detect inaccuracies and
incompleteness and to obtain a well-structured description of the buyer’s
problem.

(3) Design. The main focus of design is to describe how the buyer’s problem is to be
solved by service provider capabilities.

(4) Implementation. This consists of deploying the service and beginning to
provide it. The main tasks in this stage are:
. testing the service in its final execution environment;
. providing assistance and support to service users; and
. educating users, suppliers and customers, in the proper use of the service.

(5) Provision, maintenance and testing. this phase consists of maintaining the
service ensuring quality and checking for/solving errors. In particular,
this phase identifies and documents any defects in the customer perceived

Figure 1.
Software engineering

lifecycle

Requirement Analysis

Testing Deployment Maintenance

Desaign implementation

Change and
configuration
management

Project
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service quality. It also provides validation of the assumptions made in the
design and specification of requirements with concrete evidence, and ensures
that actual service features are compliant with those designed.

(6) Project management. Manages goals, risks, constraints and resources assigned
to the project. It also ensures the proper development of the project and verifies
that all the milestones are reached correctly.

Managers have choices in the actual application of the life cycle. The most basic lifecycle
consists of executing all phases in succession. Thus, the outcomes of upstream phases
provide the input for downstream phases. This is known as the waterfall schema.
Subdividing the process into predefined steps makes this schema very transparent but
at the expense of flexibility (Bullinger et al., 2003). As the process follows a rigid pattern,
it leaving little scope for adaptation to a special service, this schema is appropriate for
standardised, low risk, low variability and low evolution services.

As Zomerdijk and Voss (2011) point out, many services seem to be in “perpetual
Beta”. Thus, a single specification development lifecycle would be inappropriate. There
are two possible models which could be much more effective in many services:

(1) An iterative schema covers all the phases repeatedly until the service is finished
(Figure 2). Each new version represents the complete service with improvements
over the previous version. It is rare as a method for developing services
(Bullinger et al., 2003). The advantage of this schema is that the service is
available to users from the very beginning, allowing them to propose
improvements during each iteration and enabling errors to be corrected in the
subsequent cycles. Because of its complexity, the use of this method is advisable
for services that affect core operations, those whose impact on the organisation is
high, or those whose implementation is time-consuming.

(2) Incremental schema consists of performing a waterfall lifecycle repeatedly until
arriving at a finished version of the service (Figure 3). However, unlike in the
incremental lifecycle, a set of new features can be added during each iteration.
Each iteration provides a finished version of part of the service. This method is
useful when there are unstable requisites.

Figure 2.
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A second managerial choice is the amount of documentation and number of procedures
used. Lightweight processes are those that put a low load on procedures and use as little
documentation as possible. This is well-suited to small/medium-size organisations that
do not have enough human resources to execute highly bureaucratic methodologies. It is
also appropriate for service provisions where the requirements are unstable since
documenting frequently changing requirements introduces an unnecessary overload
and slows down project development. Heavyweight processes require the service to be
highly documented with highly bureaucratic procedures. This is more appropriate in
service provision where documentation is essential for orchestrating and
communicating the large number of actors present in big organisations. In addition,
heavyweight processes work well for services where requirements are stable or involve
core services where mistakes or inaccuracies have a profound impact on the
organisation.

These managerial choices and the conditions under which they are appropriate are
shown in Table II. The choice of processes used in SE field depends on how fluid the
communication between buyer and provider is and how stable the requirements are
(Cockburn, 2008; Larman and Basili, 2003). Given the similarities between SE and BS
field, we propose that this is equally applicable in BS.

5. Conclusions and future research
The development of specifications has been identified as an important gap in BS
(Johnston, 2005) with no formal tools or processes to carry it out. It is also a complex
task due, in particular, to the three main problems identified in this paper;
communication problems between service provider and service buyer, inaccurate
specifications and changes in service requirements. The software industry has had to
face the same three problems and developed processes and tools for software
specification to address these issues. We argue that these adapt well to the BS industry
due to the similarities between the two fields.

To address the development of BS specifications, this paper first proposes that a
lifecycle approach including a requirements specification phase should part of a BS
development process. Its purpose is to set out requirements in a well-structured written
document in which the buyer and the supplier can agree on the specification of the
service. Building on SE methods, a requirements document for BS is proposed.

The potential benefits to the BS industry can far outweigh the costs of such a
disciplined and structured approach and should be seen as a for successful service
provision. We believe that the approach presented in this paper can be applied to any
type of service but, as is the case with SE, the more complex the service to be specified
and the more unstable the requirements are, the more useful it will be.

Communication Changes in service requirements

Very fluid Lightweight processes
Incremental schema

Lightweight processes
Iterative schema
(Waterfall schema in case of non-complex services)

Not very fluid Heavyweight processes
Incremental schema

Heavyweight processes
Iterative schema

Unstable Stable

Table II.
Guide to selecting

processes
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This paper also puts forward the choices that management have in sequencing BS
development stages. Iterative/incremental processes can be used to reduce inaccuracies
and to address changing requirements, and repeated lifecycles, where requirements
and analysis are successively revisited, are the most suitable for complex and unstable
requirements.

The main limitation of this research is that, although conceptually and theoretically
sound, it has not been subject to major empirical testing. We, therefore, see two
possible directions for future research. The first is to build on the analysis in this paper
and to develop analysis models that help:

(1) To detect inaccuracies, errors and redundancies in requirements documents.

(2) To perform a deeper analysis of the buyer’s problem, for example development
of an analysis document to support the proposed requirements document
(Bocanegra et al., 2009).

The second is empirical testing of the proposed models, for example assessment of the
attributes included in requirements templates by means of an empirical study
conducted in a number of companies in the service industry.
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Note

1. These diagrams represent the textual description in an unambiguous language which allows
the detection of inaccuracies in the text and their correction. An example of these diagrams is
the “class diagram”, which are used to represent information exchanged. The class diagrams
have an underlying formal theory that defines which are the types of relationships that can
be found between information in an unambiguous way. For example, two information units
(called “classes”) can relate by “aggregation”. That means that one of the information units is
the container of the other one (e.g. a book is an “aggregation” of pages).
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Appendix. Examples from the proposed requirements document
In this appendix, a number of examples, referred to in the text earlier, are given of elements of a
hypothetical requirements document based on a hotel chain seeking to outsource its sales online
sales service.

1. Strategy, goals and alignment templates
The customer’s goals and the strategy linking them with the (service-related) operational
processes that must be executed for them to be achieved (Section 4.1 of the requirements
document) must be specified. The following strategy and goals templates can be used for this:
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ST-01 Increase hotel occupancy rates
Description The service should help to  increase the number of rooms occupied during all seasons
Operational
subgoals

•      [GOAL-01] Offer rooms on Internet: The service provider should offer free rooms with some
        discount over the internet showing real-time availability
•      [GOAL-02] Allow online reservation: The service provider should allow customers to book rooms
          over the internet

Strategy
ID

Name of  the
strategy

GoalID Goal name
Goal

description

The following template is proposed for documenting alignment requirements (Section 4.2 of the
requirements document):

ALIG_ST-01 Share profits from occupied rooms
Description Participants should all follow the same strategy: maximise the number of rooms occupied

•       [ALIG_GOAL-01] Reduce price of rooms: Participant Hotel Owner should reduce the price
          of rooms proportionally depending on the occupation date
•       [ALIG_GOAL-02] Add rooms to travel packages: Participant Service Provider should try to
         maximise the number of rooms occupied by adding them to travel packages
Share the losses derived from unoccupied roomsIncentives and

penalties

Alignment
strategy ID

Name of the
alignment strategy

Alignment
goal name

Organization
Alig. goal
description

2. Exchanged items requirements templates
This section addresses Section 5.1 of the requirements document. The template for items
exchanged between roles in the services must describe all the items exchanged. These items might
be information or goods. Note that exchanged intangible items must be represented by means of
quality of the service (QoS) requirements, e.g. high-customer satisfaction level in 90 per cent of the
cases, or by means of interaction cases, e.g. ability to transfer money from one account to another.

EXC-R-01 Reservation

Description Booking Centre should provide the Hotel with the reservations made.This should  contain the 
following features:

•     Check in and check out dates
•     Persons who made the reservation
•     Taxes applied
•     Information about the travel packages applied
•     Mode of  payment

Specific features

Exchanged
item ID

Name of item
exchanged

Organisation providing
item

Specific features of exchanged
item

Organisation receiving item

3. Participating role templates
This section shows the proposed template for the roles involved in the BS transaction
(Section 5.2.1 of the requirements document):
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ROL-01 Reservation manager
Organisation Hotel
Department Reservation and management deparment
Goals -   Solve booking problems

-   Cancel and change reservations
-   …

Skills -   Negotiation
-   Kindness
-   …

Cardinality [1..3]perHotel

Description The receptionist is in charge of managing all reservations-related aspects

Role ID Role name

Role goals

Role of
Organisation

Role of
Department

Skills that a person must have to
execute this role

Description of role
[Minimum ..Maximum] number of

persons executing  this  role

4. Interaction diagrams
This section explains how to cover Section 5.2.2.1 of the requirements document.

Interactions diagrams are used to illustrate which actors must interact and which use cases
drive their interactions. These diagrams are used as a graphical summary or index that show all
the actors and interactions between them in just one place. This is needed because the number of
interactions cases (textual templates spread in several pages) is usually high and is difficult to
get an overall idea of the whole system. An example of this diagram is shown in Figure A1;
as can be seen, actor icons are used to represent roles and ellipses are used to represent the
interaction cases.

In the SE field, these diagrams are called use case diagrams[1] and are part of UML
(software modelling language) (Object Management Group, 2009).

5. Interaction case templates
These templates show the interactions between buyers and providers (Section 5.2.2.2 of the
requirements document), basing on software use case templates (Cockburn, 1997, 2000). (Use cases
represent the interactions between users and software, interaction cases represent the interaction
between two business actors.) A sequence of actions (steps) representing the standard procedure for
the interaction must be provided to specify a use case. Only the standard procedure should be shown
because the software field has shown that complex sequences of steps where several different paths
can be taken to complete the interaction can result in unclear specifications. This item has been
renamed as interaction cases, since they represent the interactions between different roles in BS.

Figure A1.
Interaction diagram using
UML use case diagrams Reservation Manager Online Reservation Manager

Reservation
cancellation

Reservation change
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IC-001 Reservation cancellation

Description The interaction must take place as shown in thisi nteraction case when: a customer tries to
cancel a reservation

Prerequisites The reservation to cancel exists

Common
Sequence

Step Action

1 The Online Reservation Manager provides the information on the reservation to be
cancelled

2 The Reservation Manager determines the cancellation fees and communicates them to
the Online Reservation Manager

3 The Online Reservation Manager communicates the information needed for
negotiating the cancellation fees

4 The Reservation Manager agrees a cancelation fee with the Online Reservation
Manager taking into account the information provided

5

6

The Reservation Manager performs the cancellation and faxes it to the Online
ReservationManager
The Online Reservation Manager stores the cancellation

Post
requisites

The cancellation has been performed

Exceptions
Step(s) Action
2, 3, 4 If cancellation is made 24 hours before arrival date then no cancellation fees are

applied
QoS Step QoS constraints

5 The cancellation fax must be received
in under 2 hours

Average
Fequency

4 times per week

Interaction
Case ID

Name of the IC
Situation that
triggers the IC

Condition that
must apply for

performing the IC

Item exchanged
(prior description

required)

Role (prior
description
required)

Condition that
must apply after

performing the IC

Number of times that
the IC is performed

Condition of
the exception

Actions to perform when
the condition applies

QoS constraints
for a step

6. Quality of service requirements templates
This section explains how to cover section.

The following template can be used to specify the QoS (Section 5.3.1 of the requirements
document) (notice that legal, cultural, moral and ethical aspects must be documented in a similar
way):

QR-001
Description

Efficient call center
Online Booking Service must provide an efficient call centre with 90% guaranteed
availability of lines during any season
Hotel must ensure under 200 calls per day

Metrics/Indicators Number of rejected calls

QoS req. ID
Name of QoS
requirement

Indicators/metrics that allow checks to be
made on whether QoS is maintained or not

QoS constraint

Service
provider

Service buyer

Note that the interaction-related part of the QoS will have been documented using interaction
cases.

7. Traceability matrixes
Traceability matrixes show dependencies between items in the specification. Conventional
matrixes show which exchanged item requirements and functional and non-functional
requirements are needed for each of the service’s goals to be achieved (Section 4 of the
requirement document). The goals, identified by their IDs, are set out in rows in a table and the
IDs of the requirements in the requirements catalogue (Section 5 of the requirements document)
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in columns. When the goal relates to a requirement, a cross is placed in the corresponding cell.
The template is as follows:

Req-01 Req-02 …
Goal-01 X …
Goal-02 X …
… … … …

Note that goals are achieved through interactions between participants in the service. Therefore,
checks must be made to verify whether all goals are detailed by means of interaction cases and
all relating items, namely exchanged items requirements, roles, QoS constraints, etc.

8. Information required in all templates for management specification changes
Each item must have an ID so that dependencies with other items can be established:

ID e.g. IC-001
Dependencies List of IDs of other templates

In order to manage changes in requirements and to decide which should be used for the next
version of the service the following information is needed:

Importance [critical, major, normal, minor, insignificant]
Urgency [very urgent, urgent, needed, would be good]
Stability [very stable, stable, unstable, very unstable]

To identify those involved in the specification of each item and whether the requirement has been
validated by the buyers, contains errors, is a draft, has been implemented, etc. all the templates
must contain the following information:

Version Version number (date) 
Authors Authors’ names 
Sources Names of people providing the information
Source 

documentation
Documents used for specifying the requirement

State [Validated by user, pending, draft, implemented, etc.]

Finally, all items can also have a comments field:

Comments …

Note
1. Use case diagrams” in the SE field relates a software systems with their users (actors).

However, in the BS, as two or more actors are related by means of an interaction, we
propose to call them “interaction diagrams”.
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