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Abstract. In some cases there is a need to compare similarities between different
process models. For example, given two organizations that offer products or ser-
vices with similarities, we would like to know how much they differ from each
other. This paper aims at defining a method to create a process reference model,
which can be adapted to heterogeneous organizations. In order to construct this,
we propose a method using BPMN language and based on the value chain ap-
proach. This process reference model issued from heterogeneous structures could
enable managers to achieve a more comprehensive and unified vision of their
organizations, and promote a coherent monitoring of activities. This work pre-
sents a unified method of communication between managers and organizations
as well as throughout the structures comprising the organization. It provides a
basis to establish an alignment of different structures in term of goals and busi-
ness process following two axes.
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Introduction

The constant evolution of business world lead organizations to change their perimeter
(acquisition, separation, reorganization, etc.). Those changes require an aggregation of
heterogeneous business process with a consistent management approach. So that,
companies need to react by improving their knowledge about the process they
performed as well as the new process to integrate. The fact of knowing the process and
capitalize them by using a Process Reference Model (PRM) allows managers to cope
with frequent and rapid changes in the business environment [1]. In this way companies
need spontaneous solutions which can hardly be derived from wavering development



[10]. Furthermore industrial and service sectors are pushed to the creation of process,
which can respond to a customer demanding more and more customization of products
and services [11].

Managers witnessed many attempts to improve the process-awareness in order to
achieve a more comprehensive and unified vision of their sector, and to promote
performance management organizations internally. A PRM should come from a
button-up approach around the different types of organizations, in order to identify
the variables that can affect the elements of the system as well as the specific activities
of each type of organization [7]. If operational process models are unknown, structured
top-down approaches, as conceptual methods, such as CIMOSA [19] or GRAI [20]
cannot be useful.

The construction of a PRM comes from a collaborative and multidisciplinary work that
seeks to develop a common language for operational, tactical and decision-makers at
all levels. The combination of a PRM with management tools like balanced scorecards
can play a crucial role in the development and structuring of the common vision, as
experience shows [5-6].

The aim of this paper is to propose a method to obtain a PRM. This method is illustrated
by an application in the socio-medical sector, but could be used in other fields. This
article is divided into 5 parts. Section 2 highlights the necessity for the construction of
a PRM, supported by a literature review. Section 3 explains the proposed method for
the construction of a PRM. Section 4 gives the application of the proposed approach in
socio-medical sector, which requires such reference model before being able to monitor
activities. Finally, section 5 provides a conclusion and gives some perspectives on this
research.

2 Related works

The emergence of computer technology and the increase in data flows in the last two
decades leads the organizations to improve its knowledge about the processes they per-
form using information systems. Early examples of these, seek to organize a process as
a defined sequence of tasks. Such systems were called Workflow management systems
(WFM) [14, 15]. At the present, these systems have evolved with a greater range al-
lowing the processes simulation and monitoring of the activities [4, 16, 17]. These ones
are now called Business Process Management (BPM). Either the WFM or BPM, both
systems aim to support operational processes.

Process modeling allows structuring and visually representing activities of an organi-
zation. It facilitates communication around the processes between different actors and
enhance the understanding of the functioning of the company [7]. The creation of a
PRM for an organization raises several issues. It involves (1) the gathering and analysis
of currents models, (2) a field study in a sample of different structures to complete the
analyzed information, (3) a modeling of performed activities in each structure using a
common language, (4) a comparison of the modelled activities with good professional
practices and the respect of legal standards, (5) an identification of the main similarities



and differences to retain the models or model’s fragments [8]. Thus, using these frag-
ments, we must create a PRM in which all the fragments can fit while avoiding dupli-
cation [9].

Indeed, there are several invariants in the set of structures that led to the institutionali-
zation of successful process to be re-used. In this context, experts have developed ge-
neric models allowing a logical progression for resolution of problems. Our aim is to
create a model that subsumes a collection of process models from each structure (rep-
resenting variants of the same underlying process) with the aim of replacing the variants
with the merged model. The challenge here is not the modeling of processes from each
structure, but the creation of a method to integrate different activities from a set of
heterogeneous structures which is not specifically proposed in literature.

3 Method for construction of the process reference model

In order to achieve one PRM which can be transposable to different kind of organiza-
tions, we proposed a method divided in three main steps Fig 1. The first step aims to
collect information in the field in order to identify activities carried out in different
organizations and the manner in which these are performed. The second step seeks to
establish the working perimeter conditioned by good professional practice and the re-
spect of legal standards in the field of the application, which should be integrated in the
PRM. Finally, the goal of the third step is to compare and combine different existing
models using a set of aggregation and transformation operators, which would lead to
construct an activities reference model matching with all types of organizations and
taking into account existing references.

Wiy ) Formalization
@ 3 Current state model
\ of structure n°3
e \ Current state model

of structure n°2

Contextual exigencies

l

Transformation
operators

| R 1
I Process reference model I

. Current state
n Field study model of structure

Existing
formalised
procedures

L

—_

—_

Fig. 1. Proposed method to create a process reference model

3.1  Current state modelling

To gather the necessary information enhancing the knowledge of production flows and
activities carried out by the organizations, it is necessary (i) to use reliable sources



describing the process, as existing official procedures (flowcharts respecting the legal
framework and referential quality) and (ii) to collect information from people in the
field (information extracted from interviews with several professionals in different
structures of the organization).

This set of information should be formalized for each structure using a simple and
universal language allowing the modeling of business processes easily readable and
understandable for all staff involved. We use a process map inspired by the Value Chain
developed by Michael Porter [2] and a process approach [3] structuring activities
around the three types of processes: Value-added process, Control process, and
Support process.

To detail the processes as a flowchart of activities, we used the BPMN [15]. This lan-
guage provides an easy notation that is intuitive for both technical users and business
users. The Fig .2 illustrates the structure of the map and the principle of the processes
decomposition (level 0) in an ordered organization of activities (level 1).
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Fig. 2. Map of business processes and process detail with BPMN.

3.2 Contextual exigencies for a process reference model

Even if professionals consider that modeled processes match to the processes
performed in their structures, the modeling of these must drive to an assessment of
activities. This is necessary to evaluate whether these activities actually correspond to
good professional practice and assess if they are in accordance with the regulations of
the sector. The formalization of existing practices helps to highlight deviations from
best practices and conducts to the creation of a shared model.

To perform this step, we used a working group (composed by professionals of each
modeled structure, and the deputy general director) with the aim to present the different
practices carried out. This allows reaching a consensus on the practices to be used in
the PRM as well as the way to name each of them.



3.3 Operators for the construction of a process reference model

The characteristic of a reference model is that it enables an entity or structure to
recognize itself within a common framework which is not however specifically
designed for this entity. The PRM is issued from current state models compared to the
contextual exigencies. This construction has to minimize the gap between starting
models and the final one. A particular attention is paid to integrate the constraints
imposed by the consensus around contextual exigencies (best practices, legal
standards...).

Furthermore, it is necessary to define the granularity level of the PRM; this one would
be able to fit the different structures, while including specificities at a finer level of
detail. It has to be able to report a board spectrum of activities. The PRM has to be
precise enough to clearly describe the activities carried out in each structure which are
inherently heterogeneous.

The construction of a PRM allows revealing similarities in the activities of each
structure. However, the knowledge of best practices to improve is not acquired. So that,
any improvement in the performance necessarily involves a practice’s identification
[12].

Models must be built by the same team, in order to have the same interpretation. Hence,
process models should be built one after another. Generally, the designer of a PRM
might not foresee all configuration options that are required in actual practice. Hence,
additional model adaptations might become necessary when configuring a particular
process variant [13]. In order to construct the PRM we propose to use specific operators.
Those operators translate an analysis of the similarities and differences between starting
model (Fig.3.)

Operator type
| for ldentical the activity/process has the same name as in the previous current state model established
R for Rename the activity/process has been renamed compared to the previous current state model established
X for Suppression  the activity/process has been deleted
U for Upgrade the activity/process has been upgraded (from level N to level N-1)
D for Downgrade the activity/process has been downgraded (from level N to level N+1)
D — process P the activity is now included in process P
T fortransfer the activity/pracess has been fransfered ta another process
T — process P the activity is now included in process P
S for Spit the activity/process has been split into 2 parts
A for Alteration the activity/process has been altered (content added, lost or modified)

A can be associated to other operators (ex: D+A)

Fig. 3. Operators for the construction of the process reference model

4 Implementation and results

4.1  Field of application

In order to validate the proposed method, we conducted a work in an important medico-
social foundation from Rhéne-Alpes Region named OVE. Medico-social sector wit-
nessed many attempts to achieve a more comprehensive and unified vision, and to pro-
mote performance management structures internally. Furthermore, on a work carried



out by the National agency to support the performance (ANAP) express that “the med-
ico-social structures produce little or no data about his performed activities” [18]. This
sector is a whole wide range dedicated to the support of vulnerable people who are the
users of the system (people in precarious situations, children or troubled teens, disabled
persons and the elderly). Due to the heterogeneity of the sector and the large number of
structures (around 8200 in France) this research must lead to a PRM, which takes into
account several structures for centralized decisions.

4.2 Results

Using seven type of structures, we constructed seven different models taking into
account the specific characteristics of activities carried out in each type of structure,
afterwards, we classified these activities according to the three type processes: value-
added, support and control processes. This model “all terrain” has allowed to adopt a
common language, shared from top management to professionals, for naming all the
activities performed by the structures.

Using the models process divided in two levels (Fig. 2) and the specific operators (Fig.
3), the construction of a PRM is a gradual process of comparison between the different
starting models (Fig. 4).

The first reference model serves to identify the first activities as well as a first “sketch”
of a process model. With the next models, we created a model that subsumes a collec-
tion of process models (typically representing variants of the same underlying process)
with the aim of replacing the variants with the merged model. Then activities were
reorganized into a common process that can be adaptable to the set of organizations
using the operators proposed. Besides serving as a state of the art and show a first field-
work of the functioning of the organizations, this process allows to identify the specific
activities performed, as well as activities that do not correspond to good professional
practice or that are not supported in the policies of the foundation. Making this com-
parison Fig. 4, we can observe that after the fifth modeled structure, specific processes
found begin to decrease.

Process name. Heterogeneous Structures Process name

Code | First current state model) 1 2 3 3 5 & 7 PRM | (Final Process reference model)
VAL |Admission to the user 1 [ 1 ] ] 1 [ VAl
VA2 Preparation of the assistance | R R 1 R R Design and updating the PIA VA2
VA3 |User assistance [ R 1 I ] 1 RO User assistance VA3
VA4 Preparing the user release | | I | I | [ Preparing the user release Va4
VA5 |Post-monitoring assistance 1 R |D->vAs
VA6 |Collective meeting for new users I ] |p->va1
VA7 |Hosting I ] 1 | Hosting vaz
VAB [Speech therapist record |D>va2
VA9 |assistance outside the structure 1 D-> VA3
P1 GESTUSA 2 [ [ 1 ] ] 1 [ GESTUSA 2 Pl
P2 Risk Management 1 I I I I 1 1 Risk Management P2
P3 Satisfaction survey 1 I I ] 1 D-> P12
Pa Steering of the assistance project 1 I 1 | 1 1 [ Steering of the assistance project P4
P5 Tactical monitoring of project assistance 1 1 1 | 1 1 I |p>14
3 Operationnal monitoring of project assistance 1 I 1 I I 1 [l Operationnal monitoring of project assistance |P&
P7 Professional Education 1 R 1 R Education action P7
23 Advice and opinions with other structures 1 R R R R | Animation of network partnerships 8
P9 Achievement of firsts schoal days I R R R RO|x
P10 Commission regulation with the MDPH I 1 ] 1 I |p>var
P11 Organization of extracurricular activities I 1 ] |p->vas
P12 Meeting to evaluate the evolution of the structure I I 1 1 R Quality approach P12
P13 Management of post-admission period 1 D-> VA2
P14 Monitoring of user professional assistance | D+A-> VA3
P15 Monitoring of user social assistance | |D+a> vaz
P16 Speech therapist record D-> VA2
P17 Commission studies of priority candidates | |D+A> VAL

Fig. 4. Gradual process of comparison between the different starting models



This means that the model begins to converge and all the identified processes can de-
scribe almost entirely the process of the last two structures. This is however not suffi-
cient for the construction of a PRM, which requires the continuous support of the gen-
eral direction. This last is necessary to arbitrate the processes to be integrated into the
reference model, as well as the flow charts of process information and samples of good
practices. This PRM represents the starting point for activity monitoring and perfor-
mance assessment while providing a unified method of communication throughout the
structures of the foundation in order to establish an alignment in the set structures goals.

4.3  Validation of process reference model using a software for activities
monitoring: Gestactiv

In order to check whether the reference model is adapted to a set of heterogeneous
structures we proposed a software to collect information related to the activities (for-
malized in the process reference model) that are performed in all structures. This survey
information provided by this software enables us to confront the selected PRM with the
activities performed by the set of structures.

The evaluation of the PRM was based in a real size experimentation. Nine “pilot” struc-
tures with almost 150 professionals and 350 users over a period of three months have
entered their activities in the system according to the reference model. This has led to
validate the ability of constructed PRM to reflect the day-to-day of professional activi-
ties. With the prospect of a generalization in 2015 to 65 structures from OVE Founda-
tion, the PRM has proved robustness with respect to the reality of the implementation
in the field activities. This is reflected by the significant integration of the tool in pro-
fessional routines. The main indicators were the capture rate of foresight activities (43%
of activities scheduled at least 3 days in advance), the degree of validation following
the completion of them (95%) and the rate of implication of professionals to capture
the positive returns.

5 Conclusions

The bottom up approach facing with contextual exigencies meets the need for a better
knowledge about how an organization works. This approach provides a structured rep-
resentation of the activities carried out within structures on which an activity monitor-
ing tool is based. An experiment in the medico-social sector has validated the proposed
approach.

For future works, the measures collected from the combination of process reference
activities and monitoring tool will offer the possibility to answer questions at the oper-
ational level related to the user assistance and the consumption of resources. These
measures establish a basis on which improvements can be developed: Balanced Score-
card (BSC), tools and methods to assist in the management organizations works. This
approach combined with a tool allowing the lift up of the activities will translate strat-
egy into operational action plans at all levels of the organization by providing infor-
mation on the performance of each entity, useful to control them. These examples could
open paths to numerous development opportunities in this sector.
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