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Abstract. Nowadays, companies communicate with their customers us-
ing multiple channels. For new channels a new department and appli-
cation is created, often resulting in a silo organisation and application
landscape. Therefore, reorganising the organisation is needed as frequent
as channels change. The Cross Channel Communication Design (C3D) as
suggested in this research proposal, is a design that supports communica-
tion through multiple digital bi-directional channels. This design builds
on the communication of the transaction concept of the Performance in
Social Interaction theory (¥-theory). The design supports the carrying
out of communication transactions by means of a protocol, which com-
prises the complete transaction pattern, that is put between users and
(legacy) applications.

The research has progressed and the first literature review paper has been
published. Currently the research can go for Design Research, Action
Research and/or Case Study options each with their own advantages
and issues.

Key words: multichannel, cross channel communication, single chan-
nel, DEMO, design

1 Introduction

Nowadays, companies that want to communicate with their customers are using
multiple communication channels. Almost daily new communication channels
become available and companies have to choose whether or not to adapt to the
new channel. Customers are more flexible in adaptation and quickly develop a
preferred channel to communicate about specific topics. Moreover, customers
tend to use different channels on different times (e.g. at work customers have
different channels available than at home). Because of these fast changes, com-
panies that want to keep up have to adjust their communication [37] towards
these channels (e.g. Twitter and Facebook have become important channels to
reach out to customers).

The practical problem for companies is that companies often cannot incor-
porate these channels in the existing application landscape because the legacy
cannot cope with the new channel demands, thus creating application and or-
ganisational silos (multichannel [33], see figure 1).
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Companies need to transform from the current multichannel silo organiza-
tional structure towards a C3D which supports customer orientation, based on
transactions within the environmentally demanded change rate. We suggest that
transactions are likely to support the customer needs in his digital social be-
haviour where customers want to change channel during a transaction. Aside
from transactions, the core of this design must support multiple communica-
tion channels while eliminating combinatorial effects when adding channels. This
structure must be supported by business (organisational changes) and IT (ap-
plication landscape changes). However, in order to enable companies to use this
C3D implementation within current design an interface is needed. The current
legacy applications and (user) interfaces have to be able to cooperate within the
new design to make this transition towards cross channel communication possi-
ble. The proposed way to integrate the existing applications with transactions
is a communication protocol to let both worlds communicate.

Automation in the industry is getting larger. People need to communicate
more and more with technical systems. The general acceptance level of systems
that mimic social behaviour is higher than old legacy systems that were build
from a technical point of view. Multichannel system implementations are still
failing because the implementation and the organisation structure do not match.
A design that matches the organisation structure is needed. This is a part of the
described research.

Incorporating social behaviour into technical applications is a road that sci-
entist have already taken for a long time. More and more systems are designed
to support humans within social environments. No system has currently been
defined to support the interaction from social systems to technical systems using
transactions as a fundamental basis. This is the main approach taken.

In section 2 we will line out the base theories of this research proposal. In the
following section, we will elaborate on the research status and on research objec-
tive in section 4. We elaborate on the research domains in section 5. Definitions
are summarized in section 6. In sections 7.1, 7.2 and 7.3 the research questions
are stated. In section 8 the chosen research method is elaborated. In section 7.4
the relevance for practise and science is mentioned. Finally, the outlook to the
rest of the research in section 9 concludes this paper.

2 Used Theories
In this section we will elaborate on the base theories that are used in this re-

search. The theories are not discussed in depth, but merely outlined for re-
searchers outside the Enterprise Engineering domain.

2.1 PSI

U-theory includes four axioms and a theorem. The operation axiom, the compo-
sition axiom, the transaction axiom, the distinction axiom and the organization
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theorem. The operation axiom of the W-theory states that in any organization,
there are human actors, there is communication between these actors and the
actors cooperate and interact to deliver some production. The transaction ax-
iom states that there is communication between actors and this communication
follows a precisely defined pattern, the transaction pattern. The composition
axiom of the Y theory states that productions are also themselves composed of
other productions in a recursive way. The W-theory forms an essential part of
enterprise ontology.

2.2 DELTA

The DELTA (d6-theory) or Enterprise Engineering (EE) system theory, is fo-
cussed on the construction and operation of systems. In the DELTA theory we
will focus on the construction perspective, while at the same time being aware
that systems do offer affordances and that they may be designed with some
function(s) in mind. The grey-box system is in between the black-box and the
white-box system. A well-known specialisation of the grey-box model is the Fi-
nite Automata (FA), often also called Finite State Machine (FSM). Another
well-known specialisation of the grey-box model, next to the finite automaton,
is the Discrete Event System (DES). A discrete event system is a discrete-state,
event-driven conceptual system. By event-driven is meant that the system re-
sponds to the occurrence of particular events, commonly called the input events
of the system.

In the CRISP theory, a system is called a crispie, and the world of a crispie
is divided into two parts: the coordination world or C-world, and the production
world or P-world. The behaviour of a crispie can be explained as follows. At
every point in time, the C-world is in some state. At every point in time, a
crispie disposes of a set of agenda (things to do). The set of C-facts in the
agenda with response time t is called the activation at time t. In response to an
activation, a function is evaluated.

Processors are the motors of crispies. Channels are able to contain and trans-
mit C-facts. At every point in time, a processor loops through its operating cycle.
It then selects a C-event from the current C-events to be dealt with (if any), and
produces a response, according to the performance function of the corresponding
crispie. These C-facts are delivered to the processor through one of its action
channels.

These actions through channels of a crispie is where we connect our definition
of channel to the media involved.

3 Research status
In this section we want to summarise the current status of the research. Though

not all feedback has been processed in this paper, we want to have the processing
done between the review and the EEDC session.
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3.1 Preliminary research

The papers found about the subject can be sorted into a matrix like table 1. On
one axe the focus, on the other axe the cross channel properties used to describe
an aspect. The results from this literature research are summed in the critical
literature review paper.

Channel characteristics

5 ¢
o4 ISP
s o8 & FF
g Sg & OF
2, (60, |19, 127,
Design 2, o) 23, 1 2], [18]
n 8], |21
8 Marketing o 1og) 33),47),|[30], [28),
g Morketing 1 200 a7 |, 42
Customer [3], [48] [44] (32], [34]

Table 1. Preliminary papers ordered by focus and channel properties

3.2 Papers

We have completed the current literature review. The resulting paper is accepted
on the EEWC 2016 [31]. The results from this paper that we can use for further
research on four different topics are:

Customer Service
— The service-centred paradigm [32] focusses on interaction implementation
but has to be further defined.
— The knowledge-based approach [45] for delivery channel specific services has
relevant content issues.
— Reducing barriers for accepting services [45] using a business case should be
considered.

Communication

— Understanding the communication part of customer experience to improve
customer interaction [46].

— Use customer engagement [4] to improve positive behaviour on completion
of transactions.

— Create data interpretation and measuring [47] using universal transaction
patterns [14].

— Use Self-service technologys (SSTs) [13] to reduce costs while providing more
channel options.
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— Reducing and completing process steps using transactions according to the
framework [28] including cancellations.
— Using a communication loop [28] using all communication steps.

Channel

— Guiding multitasking on different types of channels [43] optimising customer
experience.
Identify channel characteristics (e.g service delivered, business goals, cus-
tomer context (e.g. situation, location, identity) [47], paradigm (interaction
style) and target devices) [26] to combine with the business goal.
Identify channel maturity in five maturity levels [48] that shows that our
solution will end up in the highest maturity level.
Identify channel strategy maturity [33] and influence on whether you can
change channels and whether that change is disruptive to a transaction.
Use functional patterns [29] to find the similarities of the channels.

Implementation

Find the most efficient channels [32, p.322] using efficiency measurement
during use.

Study Service Experience Blueprint (SEB) service links contribution to com-
bining channels and include the state of the transaction.

The organisation changes towards omnichannel [5] using the essential trans-
actions.

Training free user interfaces [12] to easy introduce new channels in customer
communication.

Design a best-of-breed [25] modular concept in such a way that specialized
parts can be exchanged.

Address multichannel strategy issues [48] by modelling the business part of
the cross channel communication using J-theory [16].

4 Research objective

The research objective is to create a practical 'ready to use’ IT communication
protocol based on DELTA-processors bounded within C3D by using formalized
social transactions and bi-directional digitized communication channels while
retaining the context within transactions and across channels, within an organ-
isational structure.

This objective will support companies in installing the cross channel commu-
nication protocol between social interaction systems and technical interaction
systems to support technical systems in social behaviour in and across channels.
Subsequently, this will enable companies to create social interaction systems
for customers. By creating social interaction supportive systems, in combination
with a transaction based organisation, the gap between human social interaction
and socio-technical interaction will become smaller when those technical systems
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can be adapted.

We define C3D as the communication within a single transaction, as defined
within ¥-theory, over two or more channels.

To reach this objective the following research questions need to be answered:

1. How can a transaction in the B-organisation, as described in the ¥-theory, be
implemented in an phisical organisation and transformed to communication
steps, as described in J-theory, in such a way that communication steps
support multiple channels.

2. a) How can the communication context within a transaction be preserved

between channels during a transaction within C3D?

b) How can we define the end of a communication step, as defined in
d-theory, in such a way that the next step in a transaction can be pro-
cessed?

5 Research domains

To solve this problem we decided to start the research in three domains. Com-
munication, EE and DES are good candidates next to business documentation.
Moreover, the literature research showed that marketing and business oriented
domains do have ideas about C2D but have no design theory. Two partial ideas
can help us to start solving this problem:

— Communicate in a uniform way throughout the company so we know what
will be and has been communicated.

— Dismantle the silos within companies by applying a uniform communication
design.

The C3D proposed in this research is intended to support the implementation
of communication on digital bi-directional channels within the concept of trans-
actions defined in W-theory. The design contains transaction support protocol
that is positioned between (legacy) applications and a (user)interface supporting
all transaction steps. So far three theories are interesting because they have con-
cepts that may solve different parts of this problems. These theories have been
complemented with current views from various marketing and business views in
the literature review (see results in 3).

1. The W-theory [14] proposes a transaction mechanism between two actor roles
and therefore a uniform way of communication. This theory acts on the
essence of an organisation or system without implementation suggestions.
Implementation of the transaction in a socio-technical system is needed to
solve the problem.

2. The §-theory describes a transaction of the W-theory as a socio-technical
implementation.
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3. DESs allows us to mathematically describe the DELTA model.

Other options that have to be examined are mentioned in section 3.1.

When we combine the three theories in order to implement the transaction,
an interesting construction emerges. The d-theory describes the workflow of the
transaction. It can be expanded to describe all transactions in the model. Build-
ing the transaction using a DELTA (d-theory) makes it possible to implement
transactions in an automated system. Research must confirm whether this con-
struction is able to be implemented in an existing multichannel environment.

6 Definitions

Although we already found some definitions in literature we will use provisional

definitions for the items we need a definition in this research proposal. During

the research process these definitions will be replaced by the final definitions.
To build up C3D we need definitions of every separate word in a logical order.

Definition 1. : Channel
A Channel is a protocol description used for communication over a medium
during the execution of a transaction.

This definition has evolved from information to protocol description because
whether the data is information is up to the participants. We also bounded the
channel to be existent during a transaction. Last we restricted the channel to be
of use for communication.

Provisional Definition 1 : Cross
Cross is a movement from one place (here channel) to another.

Provisional Definition 2 : Communication

Communication is the two-way process of reaching mutual understanding, in
which participants not only exchange (encode-decode) information but also create
and share meaning.

For Cross Channel Communication we derive the definition definition [41].

Provisional Definition 3 : Cross Channel Communication
Cross Channel Communication is the communication within and across channels
taking into account communication context.

To be added: Design Definitions

For the C3D the design look, function and operations need to be defined.
These design principles will include the principles for a channel being bi-
directional, having a preference property for the receiver and having a context.
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Fig. 1. Multichannel Communication

Fig. 2. Cross Channel Communication

Provisional Definition 4 C?D is the design allowing cross channel communi-
cation over bi-directional digital channels that take into account customer pref-
erences and context, and engage recipients via their preferred channel.

7 Research questions

7.1 Research question 1

1. How can a transaction in the B-organisation, as described in the ¥-theory, be
implemented in an phisical organisation and transformed to communication
steps, as described in J-theory, in such a way that communication steps
support multiple channels.

Advanced multichannel integrated systems nowadays mostly refer to the retail
branch (i.e. bricks-and-mortar shops and web shops). Companies that implement
multichannel strategies that are not checked on, deliver results that are not based
on best practice or available scientific evidence.

At least the following concepts play an important role in designing the C3D.

Channel
When studying Cross Channel Communication in the literature the following
questions still remain unanswered.

— Can cross channel communication be automated and what supporting design
is needed to achieve this?

— Which channels exist and what properties do they have?

— Channels are digital bi-directional ways of communication. Is there a differ-
ence in social perception between the terms media and channels?

Transparency

Transparency is about communicating the anticipated path in the process that
will follow and the steps that have been taken. When we create a construction
model of the current organisation (using DEMO [14]) we need to communicate
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about the current and future steps in the model to the customer. This commu-
nication can be straight forward. A few related questions remain.

— How is transparency defined in science and does an existing definition suit
the C3D meaning of transparency?

— How does transparency relate to customer experience?

Which transparency implementations already exist to serve customers in

current multichannel communication environments?

— Do the current transparency mechanisms work according to customers?

— Which design currently exist behind the transparency mechanisms?

Transparency is all about communication both internally and externally.
When discussing transparency within communication the question arises whether
companies have any idea whether they do communicate in a transparent way.
The conditions and strategic choices in transparent customer communication
have been considered [10] to make the change possible. Referenced articles need
to be researched to complete the definition within the C3D.

Consistency
Consistency in communication is about the semantics of the message on various
channels. This raises the following supporting questions.

— What is needed to communicate consistently along channels?

— How is a customer able to notice that consistent communication is being
used?

— What shall be the influence of consistent communication on customer expe-

rience?

What is the relevance of consistency for semantics and knowledge bases?

— Does consistency translate into context criteria?

Knowledge bases support people with different backgrounds but still need to
provide the same knowledge to all readers. A method to accomplish this [11] is
described and can be used as a starting point for the definition.

7.2 Research question 2

2. a) How can the communication context within a transaction be preserved
between channels during a transaction within C3D?

To automate a transaction the processing of transaction states and events
is needed. The é-theory describing a finite automata with time capabilities. Be-
cause the W-theory describes the universal social transaction between humans
and the d-theory is the base of these transactions we assume that the technical
implementation of the d-theory forms the basis of the technical implementation
of social communication.

The communication between the DES or d-theory processor is configured in
the engine combining several processors in a specific structure or completely inde-
pendent. On the left side (see figure 4) the Service Oriented Architecture (SOA)
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Fig. 4. The Communication Protocol and
the d-theory Processor Engine

Fig. 3. The §-theory processor as described
in the d-theory

defines two endpoints that supports the full transaction communication and pro-
duction acts/facts. The action entry can also be used in a legacy or traditional
call ignoring the social status entry. The legacy map supports the resulting sta-
tus and event translation towards legacy systems. Every possible state translates
to either create, read, or update action. The delete action is skipped because this
is assumed to be done using garbage collection if information has to be deleted
permanently. Other delete actions are considered to be updates of existing data.

To have just a protocol supporting the technical implementation of a social
transaction is not enough to fully implement the C3D. For this implementation
to work, the transaction has to be able to be used across all bi-directional digital
channels. The only way to switch channels and stay within the social transaction
is to maintain the context of the transaction. To make the protocol usable it is
necessary to find the context preservation criteria and to create the automated
preservation of context across channels.

« Context Parameters

-1D
- Transaction Status

csssssassbass

Fig. 5. Transaction Context Parameters

For each channel the context criteria need to be found and an overall list of
needed context criteria needs to be created. Channels have two options when
they are added to the C3D. Either the channel has the ability to provide the
context criteria and blend in or the channel is not able by nature to provide all
criteria. The channel provides a mechanism to use another channel to provide
the information or use an extra technique to add the context criteria to the C3D.
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7.3 Research question 3

3. a) How can we define the end of a communication step, as defined in
é-theory, in such a way that the next step in a transaction can be pro-
cessed?

This question still has to be described.

7.4 Relevance

Integration of automation in the industry

Automation in the industry is getting larger. People need to communicate more
and more with technical systems. The general acceptance level of systems that
mimic social behaviour is higher than old legacy systems that were build from
a technical point of view. Multichannel system implementations are still failing
because the implementation and the organisation structure do not match. An
design that matches the organisation structure is needed.

Scientific

Incorporating social behaviour into technical applications is a road that scien-
tist have already taken for a long time. More and more systems are designed
to support humans within social environments. No system has currently been
defined to support the interaction from social systems to technical systems using
transactions as a fundamental basis.

The revocation patterns of DEMO have not yet been documented imple-
mented. This research adds to the knowledge of implementing automated DEMO
transactions in organisations. The feasibility of implementation of the d-theory
is tested.

8 Approach

We are still unsure about how the method of Design Science Research is going
to be used [20][36]. According to this methodology artefacts are created based
on available knowledge and are validated by application in an appropriate envi-
ronment.

This method would be appropriate because not all definitions within the
design are available these have to be created and matched per category to existing
supporting literature.

The artefact could be the design itself or the application of the J-theory and
V¥-theory in a practical case study.

The W-theory describes the organization as a social system. This theory de-
scribes actor roles and transactions. Subsequently, business actors perform co-
ordination acts and production acts, using different abilities in order to create
coordination facts and production facts. Business actors need these facts, or
derivations of these facts, to decide on the acts to perform. Furthermore, the
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Fig. 6. Research Framework

U-theory describes the generic process of deriving an object system from a us-
ing system (e.g. the derivation of the infological organization from the business
organization). The using system if the base for the underlying function model
of the object system is defined. Subsequently, the implementation-independent
construction model of the object system, also known as the ontological model,
is designed. Many alternative implementation models could be produced from
the ontological model. One implementation on infological level can be the base
of the transaction protocol based on the d-theory processor.

The J-theory processor can be developed as an artefact and can be used to
execute the generic transaction. The transaction could be described in a DES.
The processor will use another artefact, the channel, to communicate to itself
and other processors. These two artefacts (the channel and the processor) can
be validated using automated testing where predefined use cases are used. A
protocol will be created as an artefact using the tested processor environment
and will be available for integration in third party programs. This protocol will
be validated in a case study. In this case study an Organisation Construction
Diagram (OCD) will be created for a specific problem area of the organisation
where the protocol is believed to improve multichannel communication. The C3D
definitions and the protocol will be presented in an design that is suitable to be
used for customer facing services. The whole will be tested in a limited number of
case studies. These case studies will try to implement the protocol in an existing
environment in a pilot case to show the improvement of customer communica-
tion. Possible improvement measurements can be Net Promoter Score, number
of complaints or a direct measure of the customer satisfaction of the transaction.

9 Outlook

To enable customers to switch channels during communication, allowing new
communication channels a design has to be created. Two theories have been
chosen as starting point to create this design and build a communication proto-
col. The current, open for discussion, goal is to implement the protocol in three
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case studies and prove that the theories hold during implementation. Where
needed other theories or best practises will be added to complete the artefacts.
Based on the preliminary research some addition can be made on the design
from those papers.

According to the planning the next steps this year are to design the arte-

facts to an usable level and to run the protocol in a test environment. Then
the case studies can be defined and the protocol can be implemented in a real
organisation.
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