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Abstract

This paper provides a methodology to assess the maturity of an organization’s readiness for change
based on the use of a Fuzzy Analytic Network Process and fuzzy linguistic evaluation maturity model.
This anticipatory approach’s purpose is to evaluate the extent in which an organization is ready to
implement a change initiative, in order to enhance supportive behaviors and identify improvement
areas before engaging the change and thus reducing change adoption failure risks. A case study for the
implementation of an Energy Management System according to the ISO 50001 Standard within a fac-
tory operating in the automotive sector is provided. Rather than the classical technical approach found
in energy management maturity models, this approach offers an organizational perspective. The use
of the Fuzzy Analytic Network Process allows the consideration of the interrelations between factors,
while the use of fuzzy logic for the evaluation through linguistic variables helps in taking the uncer-
tainty and imprecision of respondents into consideration. This approach serves as a decision support
system for decision-makers by providing the organization’s readiness maturity level as well as the
identification of improvement areas that will help ensure a successful implementation of the desired
change initiative. In the conducted case study, the obtained maturity level refers to an average readi-
ness for change for the implementation of the Energy Management System and requires the definition
of an improvement roadmap, comprising the following elements: ensuring top management leadership
and organizational commitment and involving employees as well as internal communication on the
personal and organizational benefits of the implementation of an Energy Management System.

DOI: 10.30657/pea.2022.28.11

1. Introduction

In response to climate change and sustainability challenges,
reducing their energy consumption has become crucial for
countries to meet their national greenhouse gas (GHG) reduc-
tion commitments. Morocco has committed to reduce its GHG
emissions by 17% below business-as-usual levels by 2030,
with an additional 25% conditional on international support
following the ratification of the Paris Agreement in September
2016 (UNFCCC, 2016; Terrapon-Pfaff and Amroune, 2018).
In June 2021, Morocco enhanced its Nationally Determined
Contribution to 45.5% by 2030 (with 27.2% of this target be-
ing conditional to international assistance) (Ministry of
Energy, Mines and the Environment, 2021).

Since 2009, Morocco has deployed a national energy strat-
egy that serves as a roadmap for the transition to a low-carbon
energy system with a 2030 horizon. It revolves around five
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priorities: the optimization and diversification of the energy
mix, the mobilization of domestic resources and particularly
renewable energy use, the promotion of energy efficiency,
building stronger regional cooperation with Europe’s and Af-
rica’s energy markets, and industrial integration by develop-
ing local industrial capabilities. This strategy’s implementa-
tion relied on energy sector reforms, increased transparency
and competition, as well as capacity building...It aims at se-
curing the country’s energy supply and ensuring energy avail-
ability and affordability. Thus, contributing to the reduction of
the country’s energy dependence, the improvement of citi-
zen’s purchasing power, industries competitiveness and public
accounts...

Morocco possesses valuable renewable energy resources
that can help it meet its energy needs. It benefits from an av-
erage solar radiation of 5.3 kWh/m? annually and with sun-
shine durations of more than 3000 h/year (Ministry of Energy,
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Mines, Water and the Environment, 2020). The country also
benefits from a significant wind resource, with 3500 km of
coastline and mean wind speeds varying between 7.5 m/s to
9.5 m/s in the south (Tarfaya, Taza, Laayoun, Dakhla) and up
to 11 m/s in the North (Tangier, Tetouan) (Kousksou, et al.,
2015; Ministry of Energy, Mines, Water and the Environment,
2020). Morocco’s potential for renewable energies is illus-
trated by initiatives such as: the Moroccan Solar Plan and the
Moroccan Integrated Wind Energy Program.

According to a comparative analysis on energy efficiency
and renewable energy strategies and policies within Southern
and Eastern Mediterranean countries (Lebanon, Jordan, Pales-
tine, Egypt, Libya, Tunisia, Algeria, Morocco) by the
(Mediterranean Association of the National Agencies for
Energy Management; Regional Centre for Renewable Energy
and Energy Efficiency, 2019), the countries with the most am-
bitious energy efficiency national targets by 2030 are Tunisia
(30%) and Morocco (20%). Regarding renewable energy na-
tional targets, Morocco and Egypt have the most ambitious
targets with Morocco’s goal of 52% share of renewable energy
in energy production by 2030 that was updated and enhanced
in 2021 to aim for an installed power capacity of 52% by 2025
and 64.3% by 2030 (Hayoun, 2021), and the Egyptian strat-
egy’s goal of 42% share of renewable energy in energy pro-
duction by 2035.

According to the International Energy Agency (IEA), the in-
dustrial sector was responsible for 20.9% of final energy con-
sumption in Morocco in 2018 (International Energy Agency ,
2018). Therefore, a wide dissemination of the energy manage-
ment standard 1SO 50001 within industrial organizations, pre-
sents a good opportunity. This standardized continuous im-
provement framework helps to foster energy efficiency and
reduces the emission of greenhouse gases. It also helps organ-
izations ensure legislative compliance, gain a competitive ad-
vantage, provide a cost reduction opportunity in relation to en-
ergy consumption and improve operational efficiency as well
as demonstrating some aspects of their corporate social re-
sponsibility.

Ensuring the readiness for change of an organization prior
to engaging the implementation of a change initiative is often
regarded as critical to the success of the change (By, 2007,
Rafferty, et al., 2013; Weiner, et al., 2020), and helps enhance
change supportive behaviors (Rafferty, et al., 2013), em-
ployee’s cooperativeness, sense of initiative and persistence
(Weiner, 2009). Therefore, developing a readiness for change
maturity model that evaluates the extent in which an organi-
zation is ready to implement a change initiative can be highly
beneficial for companies and can play an important role in re-
ducing failure risks related to the adoption of a change initia-
tive or a new project. In this paper, we will explore the readi-
ness for change aspects in the case of the implementation of
an Energy Management System (EnMS) within a Moroccan
factory.

This paper’s contribution to the literature can be summa-
rized as follows:

e Proposing a change readiness evaluation framework

based on readiness for change literature review.
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e Contrary to the classical technical approaches found in
energy management maturity models, the proposed ap-
proach explores the organizational dimension linked to
the adoption of an Energy Management System.

e Relying on an anticipatory approach, the proposed
readiness evaluation framework gives an alternative to
the bias present in retrospective employee reports
(Cunningham, et al., 2002; Rafferty, et al., 2013) and
meets the need for more acute measurement methods as
described by (Holt and vardaman, 2013).

e The proposed evaluation framework takes the human
factor's inherent uncertainty and imprecision into con-
sideration (using fuzzy logic and fuzzy linguistic varia-
bles). This is particularly useful since the human factor
is at the core of technology acceptance research and
change management.

e Using the Fuzzy Analytic Network Process makes it
possible to consider the interdependencies between the
studied concepts.

e  Several managerial implications in practice such as the
identification of the company’s readiness for change
maturity level regarding the implementation of an En-
ergy Management System and helping in the construc-
tion of a targeted improvement roadmap based on the
evaluation’s results. This approach has also the poten-
tial to be generalized for similar studies.

The goals of this study are to provide corporate decision-
makers who want to evaluate the current level of readiness for
the implementation of an Energy Management System for
their organizations with a suitable model that adheres to the
particularities of each organization. As well as providing a de-
cision-aid tool for the identification of areas that further need
to be addressed prior to engage with the change initiative.

The structure of this paper is organized as follows; section
two presents a literature review on energy management ma-
turity models, the concept of change readiness and its related
factors, followed by the description of the proposed method-
ology for the change readiness evaluation of the EnMS imple-
mentation in section three. Section four presents the obtained
results and findings for a manufacturing plant based in Mo-
rocco and operating in the automotive sector that are further
discussed in section five. Finally, the last section presents the
conclusion of the study.

2. Literature review

The conducted literature review considered both the imple-
mentation of an Energy Management System and the concept
of change readiness.

2.1. Energy Management System implementation

A common approach in the literature of Energy Manage-
ment System implementation is to define an energy manage-
ment maturity model that measures the maturity to implement
energy management actions. A maturity model in general, al-
lows to represent the progress and evolution in a specific do-
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main across levels through measurable transitions. It is com-
posed by levels that represent the transitional states of the
model, model domains that represent the knowledge areas of
the model and that are in turn composed by attributes, Ap-
praisal and Scoring Methods to conduct the assessment. They
can be used for benchmarking purposes or to define improve-
ment roadmaps (Caralli, et al., 2012). Maturity in the studied
context refers to the organization’s capabilities to manage en-
ergy ranging from procurement to utilization. Energy manage-
ment maturity models help structure energy management
practices and orient investments (Antunes, et al., 2014) and
can serve as a strategy to scale up energy efficiency actions’
impacts (O’Sullivan, 2011).

In the recent years, few studies addressed energy maturity
models (Finnerty, et al., 2017). Among the existing energy
management maturity models, there is: the energy and utility
management maturity model for sustainable manufacturing
process (Ngai, et al., 2013), the energy management maturity
model by (Introna, et al., 2014), the 1SO 50001 standard-based
energy management maturity model (Jovanovi¢ and Filipovi¢,
2016), the energy management maturity model by (Antunes,
et al., 2014), the energy management maturity model for
multi-site industrial organizations with a global presence
(Finnerty, et al., 2017).

The common factor between these models is that they have
five levels of maturity and most of them align with the Plan
Do Check Act cycle (Antunes, et al., 2014; Finnerty, et al.,
2017; Introna, et al., 2014; Jovanovi¢ and Filipovi¢, 2016).
The models proposed by (Introna, et al., 2014) and (Jovanovié¢
and Filipovi¢, 2016) are closely linked to the 1SO 50001
Standard and can be considered complementary to the stand-
ard. Ngai et al’s model (2013) does not permit the definition
of an organization’s maturity, however the progress descrip-
tion between levels provides guidance for companies in their
improvement journey. The particularity of the energy manage-
ment maturity model by (Finnerty, et al., 2017) is that it fo-
cuses on global multisite organizations. However, implemen-
tation activities for a successful adoption of an EnMS are
subject to limited scientific literature (Antunes, et al., 2014),
and existing maturity models focus on the organization’s ma-
turity in energy management, but not in an organizational
readiness perspective that is based on an anticipatory approach
prior to the adoption of the EnMS, as proposed by this study.

2.2. The concept of readiness for change

The concept of change readiness is a multilevel construct
(individual, group, organization...), that has been given many
definitions across the literature. (Armenakis, et al., 1993) de-
fines the concept from the individual’s perspective as its “be-
liefs, attitudes, and intentions regarding the extent to which
changes are needed and the organization’s capacity to success-
fully undertake those changes”. while the definition provided
by (Holt, et al., 2010) refers to the extent to which the people
involved are “individually and collectively primed, motivated,
and technically capable of executing the change”. In this pa-
per, the influence of the social sphere (Dievernich, 2015) is

95

taken into consideration by considering both the individual’s
and the organization’s levels of analysis, especially since only
few readiness evaluation tools (7%) allow the measurement of
both the individual and organizational levels of readiness
(Holt and vardaman, 2013; Weiner, et al., 2020). A capabil-
ity’s perspective is also taken into consideration, it is inspired
by the structural approach (weiner, et al., 2008) that is based
on capabilities and resources.

The concept of change readiness has been the subject of sev-
eral literature reviews that explored some existing evaluation
tools for organizational change readiness (Gagnon, et al.,
2014; weiner, et al., 2008; Weiner, et al., 2020). These evalu-
ation tools can be associated to different goals such as: readi-
ness description purposes, studies of change related attitudes,
adoption and implementation prediction, prediction of other
outcomes like employee turnover and job satisfaction. This
study’s aim falls within the three first categories, it helps to
answer the questions: How ready is the company for the
change? And what factors should be addressed to improve
change related attitudes and capabilities?

According to a recent review on change readiness (Weiner,
et al., 2020), the most used readiness tools are the “Texas
Christian University Organizational Readiness for Change
(TCU-ORC)” (Lehman and Simpson, 2002), the “Individual
Readiness for Organizational Change (IROC)” (Holt, et al.,
2007), the “Organizational Readiness to Change Assessment
(ORCA)” (Helfrich, et al., 2009). The ORCA (19 scales and
77 items) and the TCU-ORC (18 scales and 118 items) are
considered quite long. Other existing instruments with prom-
ising psychometric properties according to (Weiner, et al.,
2020) are the organizational readiness for implementing
change (Shea, et al., 2014), the perceived organizational read-
iness for change (Cinite, et al., 2009), the organizational
change recipients beliefs scale (Armenakis, et al., 2007), the
Organizational Change Questionnaire-Climate of Change,
Processes, and Readiness (OCQ-C, P, R) by (Bouckenooghe,
etal., 2009). In contrast with the existing survey-based evalu-
ation tools the originality of the proposed evaluation frame-
work, lies in the consideration of uncertainty and imprecision
inherent to the human factor, combined with a maturity eval-
uation that is practical for decision-making in a managerial
context.

Other change readiness studies focused on the change mes-
sage, and the factors that lead to readiness through it
(Armenakis and Harris, 2002; Berneth, 2004). Therefore, a
full category was dedicated to it in the proposed framework.

Exploring the different dimensions of the concept of change
readiness, the conducted literature review helped structure the
perspectives to be included in the proposed evaluation model
(both individual and organizational perspectives, capabilities
perspective, communication and change readiness messages).

In the following section, we will also present the change
readiness factors that also emerged from reviewing the litera-
ture on change readiness evaluation tools and factors. The jus-
tification of each factor or association is provided in Table 1.
These change readiness factors, validated in previous studies,
are the ones that will form the proposed evaluation framework.
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Table 1. The proposed framework justifications

Category description

Sub factors description

Justification

Change context:

The organizational
context of the planned
change

¢ Organizational politics: The perceived level of political games within the
organization (Weiner, 2009)

o Past-experience: Positive or negative experience with change (Weiner,
2009)

e Policies and procedures: Existing company policies and procedures
(Weiner, 2009)

e Environment and organizational climate: The organizational culture of
the company (Weiner, 2009)

e Cohesion: The perception of togetherness, cooperation and sharing
(Bouckenooghe, et al., 2009)

e Discrepancy: A sense of urgency or the need for change, it is the
realization that there are legitimate reasons for the change (Holt, et al.,
2007)

We maintained the placements of
organizational politics, policies
and procedures, organizational

culture and past-experience
within contextual factors
(Weiner, 2009). Cohesion is

placed in the context factors
(Bouckenooghe, et al., 2009),
and discrepancy is placed within
the internal change context
category (Holt, et al., 2007).

Change content:
The content of the
planned change

e Organizational valence: The realization of the change’s benefits on the
organization.

e Appropriateness of the change: The planned change is well suited for the
organization.

The two factors are supported by
Holt, Armenakis, Field et al
(Holt, et al., 2007)

Structural factors: The
availability of necessary
structure, resources and
workers knowledge,
skills, and their abilities
alignment with the

e Knowledge, skills, ability alignment (Holt and vardaman, 2013) also
present in people category (Combe, 2014)

e Organizational resources and structure (weiner, et al., 2008) that is
extended to other elements such as Processes, Technology/ support
resources, physical resources and organizational systems (Combe, 2014).

Holt and vardaman place
knowledge, skills and ability
alignment within the structural
factors (Holt and vardaman,
2013). We include the
organizational resources and

The process of the imple-
mentation of the change
(Bouckenooghe, et al.,
2009)

2007)

o Attitudes of Top management: The position of top management towards
the change (Bouckenooghe, et al., 2009)

e Participation: The involvement of employees with the change and
keeping them informed of decisions that interest them (Bouckenooghe, et
al., 2009).

change. structure inspired by the capacity
assessment.

Change process | « Management support: The support and understanding of immediate | Quality of change communica-

readiness: supervisors towards employees (Bouckenooghe, et al., 2009; Holt, et al., | tion is placed in the process cate-

gory (Bouckenooghe, et al.,
2009), however we placed this
factor in a dedicated change
communication readiness cate-

gory.

Change communication
readiness

Communication on:
¢ Discrepancy: Communication about the necessity to change
o Efficacy: Communication on the confidence in employee’s ability to
implement the change
e Appropriateness of the change: Communication on change’s
accuracy regarding the discrepancy identified.
¢ Principal support: Communication on the support of leaders.
¢ Valence: Communication on change benefits.
¢ Quality of change communication: The way the change is communicated
and its effectiveness (clarity, frequency and openness) (Bouckenooghe,
et al., 2009)

(Armenakis and Harris, 2002;
Berneth, 2004) support the first
five message components.

Change
attributes:
The change agents are
the individuals that lead
the change within the or-
ganization

agent

o Perceived credibility: The credibility of a message source with no regard
to the content.

o Trust worthiness: The ability to be relied on as honest or truthful (oxford
dictionary)

e Sincerity: The absence of pretense, deceit or hypocrisy (oxford
dictionary)

o Expertise: Both content expertise about the change and change process
expertise (Baker, 1995).

The factors are supported by
Turner (Turner, 1982).
Armenakis and Fredenberger
insist on employee’s confidence
in change agent’s expertise
(Armenakis and Fredenberger,
1997).

Change recipient’s
individual factors

¢ Values: Principles or standards of behavior (oxford dictionary)

e Self-efficacy: Individual’s confidence in its own ability to perform the
change.

e Yield-Personal valence: The benefits or rewards that may result from the
change.

(Baker, 1995) supports values.
Self-efficacy and yield are con-
sidered important individual
change readiness attributes
(Holt, et al., 2007).
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Change recipient’s
organizational factors

¢ Vision for change: The construction of a vision of what is the change,
why, how to achieve it (Kotter, 1995; Smith, 2005)

e Organizational commitment: The dedication and belief in the
organization’s goals and values (Identification, involvement and loyalty)
(Holt and Vardaman, 2013; Weiner, 2009)

e Trust in leadership: The perceived trustworthiness of employees towards
their supervisors and top management (Bouckenooghe, et al., 2009; Holt

(Bouckenooghe, et al., 2009)
places trust in leadership within
the context factors. We placed it
within the collective attributes as
suggested by  (Holt and
Vardaman, 2013) where it is
named as collective trust. Also,

and vardaman, 2013)

e Collective efficacy: Group’s confidence in its own ability to perform the
change (Baker, 1995; Holt and VVardaman, 2013; Weiner, 2009).

e Social relationships: Work relationships between employees: peers,
supervisors, subordinates (feelings, attitudes, perceptions...).

(Madsen, et al., 2005)’s study
shows a relationship between
change readiness and social
relationships.

Following the conducted literature review, a focus group
was carried out. It was composed by three change manage-
ment experts, with more than fifteen years of experience as
change management consultants, that have collaborated with
several firms on different transformation and organizational
projects. The aim of the focus group was to validate the pro-
posed factors and discuss the framework structure. As a result,
all proposed factors and subcategories of factors emanating
from the literature were maintained by the experts.

However, for the quality of change communication factor, it
was moved to the change readiness communication subcate-
gory following the experts’ suggestion. The subfactors cate-
gories were then regrouped by the experts in four interdepend-
ent categories: change characteristics, change capabilities,
change implementation process and change recipients, as il-
lustrated in Figure 1.

Readiness for change evaluation framework

Change characteristics

Change reciepients

Change recipient's

Change context Change content Structural factors a:ﬂ?_fht%::rs C‘hm]%:nr;zdsiness m&:ﬂ:js %ﬁ?ﬁ:: nrgaf.:.:tz:imal
Org;.gu]’ig:mﬁl Orgmmnl Enowledge g;?gg: "\E&:;mng?p Mmgkﬁ??m the Values Vision for change
Past experience -‘PF;P;}I’;:? of Skills Trustworthiness M:ﬁ;%;“;"“ E fﬁ;ﬂ'ﬁg the Self efficacy Orzaninfional
iorgminfional | Ability alignment Simcerity Participation -‘P%:Pmri?:; in Vield Personal Trust in leadership
Totocedures ?"%ﬂ:ffﬁ::;;l Expertise iy Collective efficacy
Cohesion Communication on Socinl relationships
s it

Fig. 1. Change readiness

3. Methodology

The proposed methodology for the assessment of the organ-
ization’s readiness for change in the case of the implementa-
tion of an EnMS according to 1SO 50001 standard is described
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evaluation framework

in Figure 2. The detailed steps will be provided after describ-
ing the case study and the study design.
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Fig. 2. Framework for the assessment of an organization’s change readiness maturity level

3.1. Case study description

The automotive sector in Morocco has benefited from a stra-
tegic continuity through the emergence Plan followed by the
Industrial Acceleration Plan, to reach an important place
within the national industry. Morocco is considered the lead-
ing automobile producer on the African continent since 2017
and the 2nd exporter to Europe from the first half of 2021.
There are currently 250 equipment manufacturers installed in
Morocco (Ministry of Industry, Trade, Green and Digital
Economy, 2021).

This case study takes place in a factory that specializes in
the assembly of light commercial vehicles based in Morocco.
The process of the assembly of the produced vehicles at the
plant goes through five main stages: Sheet metal work, paint-
ing, assembly and finally finishing and delivery.

As part of the maintenance and reliability team’s technical
and operational watch activities and benchmarks, the project
of the implementation of an EnMS according to the 1ISO 50001
standard (2018 version) was proposed to top management.

The objectives of the EnMS implementation project are the
following:

e Improving the energetic performance of the factory

through a better usage of energetic resources

e Achieving cost-effectiveness by reducing energy-re-

lated costs

e Developing efficiency energy practices within the com-

pany

e Adoption of a dynamic process towards continuous im-

provement and obtaining the 1ISO 50001 certification

e Contribution to sustainable development national ef-

forts and exhibiting the company’s corporate social re-
sponsibility.

Considering the company’s previous experience with
other management systems like quality management, occupa-
tional health and safety, environmental management. Top
management required an appropriate change conduct to be re-
alized to gain employee’s support and adherence to ensure the
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success of the project. In this regard, it is important to know
how ready is the company for the change? And what factors
should be addressed to improve change related attitudes and
capabilities of employees regarding the implementation of the
EnMS?

3.2. Study design

To conduct the change readiness evaluation for the imple-
mentation of an energy management system within the Mo-
roccan manufacturing company, the authors relied on a second
focus group. It was composed by the focus group members in
Table 2, that are considered experts in their respected fields
within the company, all members have at least seven years of
experience within the factory and have taken part in important
transversal projects in the past.

Table 2. Focus group composition

Function Number
Production engineers 2
Production planner
Purchasing team members
Maintenance and reliability engineers
Logistics team members
Quality management engineers
Communication team members
Engineering team members

NIFRININNDN -

The Focus group session started with an introduction on the
1SO 50001 standard (2018 version) and the description of the
EnMS implementation project objectives, as well as a brief
overview of the proposed methodology, and particularly the
use of the Delphi Technique.

The proposed methodology relies on the Fuzzy Analytic
Network Process to attribute weights to the change readiness
evaluation framework’s factors and subfactors while consid-
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ering the factor’s dependencies. Then, a fuzzy linguistic vari-
able based evaluation is carried out, it allows the definition of
the organization’s readiness maturity level and to propose a
targeted improvement roadmap by focusing the factory’s ef-
forts on factors with low or medium evaluation results. The
Delphi method is used throughout this process to reach a con-
sensus between the focus group members. The detailed meth-
odological steps are provided in sections 3.3, 3.4 and 3.5.

3.3. Fuzzy Analytic Network Process methodology

The Analytic Network Process (ANP) is a generalization of
Saaty’s Analytic Hierarchy Process (AHP) (Saaty, 1990). The
AHP helps in making a decision across several alternatives
and it also helps determine the relative importance of criteria.
It relies on the construction of the evaluation index system as
a hierarchy, followed by the elaboration of pairwise compari-
son matrices based on expert’s judgements with consistency
tests. The AHP relies on the assumption of functional inde-
pendence of the hierarchy’s upper part in regard to its lower
parts, and each level criteria. The ANP however, is usually
used to take the interdependence of the model’s criteria into
account. Fuzzy logic helps in dealing with complex problems
and with the human’s factor inherent uncertainty (imprecision,
vagueness, subjectivity...). These are the reasons for the
choice of the Fuzzy Analytic network process combined with
a fuzzy linguistic variable based evaluation. The steps of the
proposed methodology are described below:

Step 1: Identification of the goal, factors and sub-factors
of the model hierarchically

After conducting a literature review on change readiness
frameworks and factors and conducting a focus group with
three change management experts, the evaluation framework
in Figure 1 was developed. The definitions of the proposed
factors, their supporting studies and the framework structure
justifications are given in Table 1 within the literature review
section.

Step 2: Determination of the factors and sub-factors local
weights using pairwise comparison matrices, with the as-
sumption of no dependence among the factors.

During the second focus group meeting within the com-
pany (the focus group composition is given in Table 2), the
triangular fuzzy number-based scale, displayed in Table 3 was
used, it is proposed by (Kahraman, et al., 2006) to construct
the pairwise comparison matrices.

Table 3. Triangular fuzzy scale

Linguistic scale for Triangular fuzzy scale
importance
Just Equal 1,1,1)
Equally Important (272, 1, 3/2)
Weakly more important (1,3/2,2)
Strongly more important (312, 2, 5/2)
Very strongly more important (2,5/2,3)
Absolutely more important (5/2, 3, 712)
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Let X = {01,02,..,0n} be an object set, and U={g1,9>,..,dm} be a
goal set.

For every object, and for every element of the goal’s set gi the
analysis is conducted.

For each object, m extent analysis values are symbolized by
Mjgi with (j=1,...,m) representing the triangular fuzzy num-
bers, with the membership function represented by M(x).
Using Chang’s extent analysis method (Chang, 1996) due to
the simplicity of its steps in comparison with other similar ap-
proaches (Dag deviren, et al., 2008; Britel and Cherkaoui,
2020). The fuzzy synthetic extent value is calculated in re-
gards to the i object with the formula:

Si=X T Mg ® [E, X7, Mgl ()

With the expression below, the degree of possibility of M2
(I2,m2,uUz) being greater than M1 (11,ms,us) is calculated:

V (Mz> My) = sup[min (Mi(x), Ma(y))] @
1, if m2 >ml
L otherwise

(ma-uz)—(my—1y)’

To compare M; and My, the requirement is to have V (M>
M.) and V (Mz> M3). Then the degree of possibility for a con-
vex fuzzy number to be greater than k convex fuzzy numbers
is calculated, with i=1,2,....k :

A\ (ME Mi, Ma,..., I\~/[I<)= min V (MZ I\7[!) 4)

The weight vector is given by the following expression, for
k=1,...,n:

W= (min V(S:>Sk), min V(S2>Sk),..., V(Sr>SK)"  (5)

Step 3: Determination of the dependence matrix for every
factor with respect to the other ones. The dependence ma-
trix is formed using pairwise comparisons between the factors
along with Chang’s extent analysis method, with a focus on
the impact of each factor on the others.

Step 4: Calculation of the interdependent weights of the
factors by multiplying the inner dependence matrix with
the factor’s local weights.

Step 5: Calculation of the sub-factors global weights by
multiplying the sub-factor’s local weight with the interde-
pendent weights of its corresponding factor.

3.4. Fuzzy evaluation

The fuzzy linguistic variable-based evaluation is carried out
through the following steps.
Step 6: Evaluation of the factors and subfactors using lin-
guistic variables. Using Cheng’s linguistic variables (1999),
with the membership functions and the average values of the
variables given in Figure 3, the evaluation is carried out.
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L Mean values of fuzzy
Linguistic values
numbers
Very high (VH) 1
High (H) 0.75
Medium (M) 0.5
Low (L) 0.25
Very low (VL) 0

Fig. 3. Membership functions for the linguistic values and their
means of fuzzy numbers

Step 7: Evaluate the global readiness for change by multi-
plying the corresponding fuzzy number to the linguistic
values and the global sub-factor weights

3.5 Maturity model perspective

From a managerial perspective, determining the maturity
level of the organization regarding the planned project can be
useful for decision-making and easily interpreted. It has two
main advantages: the identification of the current maturity
level and the identification of improvement areas, in an antic-
ipatory approach before the implementation of the planned
change. Thus, improving the chances of success of the project.
Step 8: Definition of the readiness for change maturity
level. According to the scale proposed by Britel and Cher-
kaoui (2020) in Table 4, the readiness for change maturity
level (RCML) is determined based on the maturity level (ML)
obtained value.

Table 4 Readiness for change maturity levels

Maturity level values | Readiness for change maturity level
(RCML)
ML <0.2 “No Readiness for change”
0.2<ML <04 “Low Readiness for change”
0.4<ML<0.6 “Average Readiness for change”
0.6<ML<0.8 “Good Readiness for change”
0.8<ML<1 “Excellent Readiness for change”

It is important to note that for steps n° 2, 3 and 6, obtaining
a consensus between the focus group members was necessary,
therefore a two-round Delphi methodology was used. The
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Delphi methodology is well-known for structuring the com-
munication process within a group of experts (in our case, the
designated focus group members) with the aim of reaching a
consensus concerning a complex problem. It allows the ex-
perts to receive feedback reports and gives them the oppor-
tunity to improve their opinions based on the received feed-
back (Dalkey and Helmer, 1963). Two rounds of questioning
were used:
In the first round, separate consultation interviews were
organized with each member of the focus group.
After this first round, the data collected was synthetized
and analyzed (identification of extreme values, major
differences...). The obtained results were then returned
to the experts with the opportunity to whether justify
and maintain their values or improve their propositions.
This first round led to initial improved matrices for
stepsn® 2, 3 and 6.
In the second round of the Delphi methodology, we
emailed the improved matrices from the first round to
the experts while requiring that they insert their opin-
ions or improvements for each matrix. This led to the
obtention of the final matrices thanks to the compro-
mises that some experts have made following the feed-
back they received in the previous round.

For the purpose of providing concise results, only the final
matrices emanating from the Delphi methodology are pre-
sented in the results section.

4. Results

In order to measure the organization’s readiness for change
for the implementation of an energy management system ac-
cording to 1SO 50001, the detailed steps of the described
methodology in section 3 were followed. In this section, the
obtained results are presented for each step.

The hierarchical model in Figure 1 was adopted for the first
step, it comprises the goal of change readiness evaluation, as
well as change readiness factors and subfactors, distributed hi-
erarchically across three levels.

In the second step, a no-dependency hypothesis is consid-
ered among the framework’s factors and subfactors. Relying
on pairwise comparison matrices, the factors’ and subfactors’
local weights are determined. The Delphi method is used to
reach a consensus among the participants. For level 1 factors,
the obtained pairwise comparison matrix is displayed in Table
A 0.1 of Appendix A. For level 2 factors, the obtained pairwise
comparison matrices are presented in Tables: A 1.1, A1.2, A
1.3, A 1.4 in appendix A. While the pairwise comparison ma-
trices of level 3 factors are givenin TablesB 1.1, B 1.2, B 1.3,
B14,B15 B16, B17 B1.8inappendix B. The factors’
and subfactor’s local weights are then calculated using the
steps of Chang’s extent analysis method.

To better illustrate this step, an example of the local weight
determination using Cheng’s extent analysis will be provided
for the case of the change context subfactor Al11, based on
the pairwise comparison matrix given in Table B 1.1, the
fuzzy synthetic extent values are calculated using formula

)
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Sa111=(0.063, 0.111, 0.225)
Sa112=(0.063, 0.120, 0.243)
Sa113=(0.088, 0.180, 0.373)
Sa114=(0.118, 0.231, 0.409)
Sa115=(0.076, 0.158, 0.320)
Sa116=(0.103, 0.197, 0.373)

Then, using formula (3), the degrees of possibilities of a fuzzy
extent analysis value being greater than another one are calcu-
lated:

V(S11:>S112)= 0.949 ; V(S11:>S113)= 0.666 ; V(S111>S114)=
0.469 ; V(S111>S115)= 0.759 ; V(S111>S116)= 0.586
V(S112>S111)= 1 ; V(S112>S113)= 0.720 ; V(S112>S114)= 0.526 ;
V(S112>S115)= 0.812 ; V(S112>S116)= 0.643

V(S113>S111)= 1 ; V(S115>S112)= 1 ; V(S113>S114)= 0.831 ;
V(S113>S115)= 1 ; V(S115>S116)= 0.940

V(S14>S111)= 1 ; V(Sua=S112)= 1 5 V(S1142Sus)= 1
V(S114>S115)= 1 ; V(S114>S116)= 1

V(S115>S111)= 1 ; V(S1us>S112)= 1 ; V(S115>S113)= 0.915 ;
V(S115>S114)= 0.734 ; V(S115>S116)= 0.848

V(S116>S11)= 1 ; V(Sue>S12)= 1 ; V(Sue=Sus)= 1 ;
V(S116>S114)= 0.881 ; V(S116>S115)= 1

Using formula (4), we calculate:
V(S111:>S112, S113, S114, Su15, S116)= 0.469
V(S112>S111, S113, S114, S115, S116)= 0.526
V/(S113>S111, S112, S114, S115, S116)= 0.831
V(S114>S111, S112, S113, S115, S116)= 1
V/(S115>S111, S112, S113, S114, S116)= 0.734
V(S116>S111, S112, S113, S114, S115)= 0.881

Finally, using formula (5), and after normalization, the local
weight vector is obtained:

W= (0.469, 0.526, 0.831, 1, 0.734, 0.881) T

= (0.106, 0.119, 0.187, 0.225, 0.165, 0.198)

Following this procedure, all factors and sub-factors’ local
weights are calculated. The obtained local weights are sum-
marized in Table 5 (in the columns referring to level 1 local
weights, level 2 local weights and level 3 local weights).

For the construction of the dependency matrix (step 3), the
pairwise comparisons conducted are presented in Tables C
1.1,C 1.2, C 1.3, C 1.4 in appendix C. Using Chang’s extent
analysis method, the dependent weights are determined and
constitute the dependency matrix displayed in Table C 1.5.
The interdependent weights are then calculated by multiplying
the dependence matrix and the obtained level 1 local weights
(step 4). The results are displayed in the column correspond-
ing to level 1 interdependent weights in Table 5.

In step 5, the subfactors global weights are calculated by
multiplying the sub-factor’s level 3 local weight with the in-
terdependent weights of its corresponding 1% level factor and
with the corresponding 2™ level local weight, the obtained
global weights are given in the column referring to level 3
global weights in Table 5.

Using Cheng’s linguistic variables in Figure 3, the evalua-
tion of the factors and sub factors is carried out (step 6), the
results are provided in the column corresponding to linguistic
variables in Table 5. In step 7, for each subfactor, its global
weight is multiplied with the fuzzy number corresponding to
the given linguistic variable in the evaluation (in column scale
value in Table 5), the obtained results are given in column
GW=*SV in Table 5. The global readiness for change maturity
level is then identified by summing the results of the GW*SV
column.

The obtained Maturity level ML= 0.578 refers to an average
readiness for change maturity level regarding the adoption of
an 1SO 50001 based EnMS.

After calculating the expected average priority value for all
sub-factors, the obtained average is 3.03% (1/33*100=3.030).
This step will determine the most significant subfactors by
only considering the ones with a value higher than the calcu-
lated expected average (twelve subfactors).

Table 5: Results of the FANP for criteria weighting and fuzzy based evaluation

Level 1

Level 3

Level 1 Level 1 interdep- Level 2 Level 2 Level 3 lobal Linguistic Scale
fact local d ’: bfact local Level 3 subfactors local gic ht Rank 9! bl value GW*SV
actors weights VE;‘Il;iger:'lts subractors Weights Weights WeGIgNS variaple sV
Organizational | 156 | (005 | 33 M 05 | 0.003
politics
Past experience 0.119 0.006 32 H 0.75 0.004
9 Chanae Organizational
'z conte?a 0316 climate and 0.187 0.009 30 M 0.5 0.005
:q:__, ) culture
3 o Policies and
E 3! 0.159 procedures 0.225 0.011 28 H 0.75 0.008
s e Cohesion 0.165 0.008 31 M 0.5 0.004
g Discrepancy 0.198 0.010 29 M 0.5 0.005
8 ——
o Organl'za“ona' 0500 | 0.054 | 5 M 05 | 0027
Change 0.684 valence
content Appropriateness of 0.500 0.054 5 VH 1 0.054
the change
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Knowledge 0.175 0.030 9 H 0.75 | 0.022
Skills 0.175 0.030 9 H 0.75 0.022
Structural 0,680 Ability 0.175 | 0030 | 9 0.75 | 0.022
B factors ' a"gﬂme_”t
2 Organizational
% resources and struc- | 0.474 0.080 3 H 0.75 0.060
Lo
§ | & | o246 - wre -
Y S erceive 0175 | 0.014 | 25 H 0.75 | 0.010
=2 credibility
g Chanee asent’s Trustworthiness 0.175 0.014 25 M 0.5 0.007
£¢ ag 0.316 Sincerity 0175 | 0.014 | 25 M 0.5 | 0.007
attributes -
Expertise
0.474 0.037 8 H 0.75 0.028
Attitudes of top | g | 939 | 1 M 05 | 0.065
Change management
readiness 0.684 Mizageor:‘te”t 0.097 | 0.023 | 17 M 05 | 0011
a process Partisip ation
8 P 0.345 0.081 2 M 0.5 0.040
o
= Discrepancy inthe | g 196 | o1 | 18 M 05 | 0.011
2 message
8 Efficacy in the mes-
N~
é < 0341 sage 0.149 0.016 23 VL 0.0 0.000
o e Appropriateness in
g Change the message 0.152 0.016 22 H 0.75 0.012
® readiness 0.316 Communication on
% communication principal support 0.129 0.014 24 VL 00 0.000
= - A
© Communicationon | 4195 | 921 | 18 M 05 | 0.011
valence
Quality of change
communication 0.177 0.019 21 M 0.5 0.010
Change Values 0.331 0.026 15 M 0.5 0.013
recipient’s Self-efficacy 0.300 0.024 16 M 0.5 0.012
individual 0.316 Yield/ Personal 0.369 0.030 12 L 025 | 0.007
@ factors valence ) ) ) )
= Vision for change 0.233 0.040 7 H 0.75 0.030
3 —
‘S Organizational
= [ee)
% c<\f| 0.253 Change commitment 0.326 0.056 4 M 0.5 0.028
S -
g recipient’s Trustin 0121 | 0021 | 20 M 05 | 0.010
s - 0.684 leadership
O organizational Collective
factors - 0.165 0.029 13 M 0.5 0.014
efficacy
Social 0155 | 0.027 | 14 M 05 | 0.013
relationships
Total [ 0578 ]
5. Discussion functional teams with an energy focus, with dedicated com-

From the obtained results, it appears that the subfactor with
the highest importance (0.130) is the attitudes of top manage-
ment. Indeed, among the barriers identified for a successful
implementation, we find the low priority attributed to energy
management (Cagno and trianni, 2014; Trianni, et al., 2016).
Several studies have highlighted the importance of top man-
agement commitment and leadership in ensuring the continu-
ity of the EnMS (Carbon trust, 2015; EDF Climate corps,
2015; Finnerty, et al., 2017), by providing the necessary re-
sources to the implementation process and by creating cross-
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munication channels to surpass company silos (Fuchs, et al.,
2020).

Participation of employees (0.081) is also considered a key
component for a successful implementation, by involving em-
ployees in energy management (Jovanovi¢ and Filipovié,
2016) and raising their awareness to the importance of their
contribution through communication and transparency. Espe-
cially since cultural resistance and difficulty in employee ed-
ucation in energy related matters is a recurrent challenge for
several companies (Fuchs, et al., 2020).
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The third subfactor is the availability of the necessary or-
ganizational resources and structure (0.080), through procure-
ment and investment (the availability of an energy information
system and investment decision support) (Finnerty et al.,
2017).

The fourth subfactor is organizational commitment (0.056),
which is usually expressed through the communication on the
organization energy policy (Finnerty et al., 2017) and drives
all energy management efforts. A well-documented and com-
municated energy policy serves at clarifying the company’s
energy commitments and provides grounds for future account-
ability. Ensuring transparency in the communication of the
achieved results is crucial to maintain the company’s credibil-
ity.

On the fifth position, there are both organizational valence
(0.054) and appropriateness of the change (0.054). Therefore,
an internal communication on the advantages of the imple-
mentation of an EnMS and its appropriateness is essential to
enhance these two factors, focusing on the expected benefits
of the approach such as financial savings, the company’s im-
age, competitive advantage and improved operational effi-
ciency (Finnerty, et al., 2017; Fuchs, et al., 2020; Karcher and
Jochem, 2015). Especially since the Moroccan Agency for En-
ergy Efficiency estimates energy savings from the adoption of
an EnMS up to 25% (Moroccan Agency for Energy
Efficiency, 2020).

For the seventh subfactor, the vision for change (0.040), it
refers to a long-term energy strategy for the company and fo-
cuses on continuity, it is a driver for strategic energy initiatives
(Finnerty et al., 2017). Having a vision that takes the national
context into consideration is important to the perennity of en-
ergy related efforts. For instance, in 2019, a mandatory energy
audits decree was adopted in Morocco. It concerns industries
whose total final energy consumption exceeds 1500 tons of oil
equivalent (toe) per year and the tertiary sector organizations
that exceed 500 toe/ year. For the concerned industries or or-
ganizations, a declaration to the Moroccan Agency for Energy
Efficiency is mandatory as well as the elaboration of an energy
audit with a suitable action plan submitted to the same
agency’s approval. For organizations that already have a cer-
tified energy management system, they are exempt from the
mandatory energy audit during the validity period of their cer-
tificate. This particularity of the Moroccan context has encour-
aged some companies towards the adoption of an energy man-
agement system, given that it is a standard that can easily be
integrated within other management systems.

Table 6 Proposed pre-implementation improvement roadmap

The following factors are expertise (0.037), knowledge
(0.030), skills (0.030) ability alignment (0.030) and personal
valence (0.030) which highlight the importance of training and
investing in people (Finnerty et al., 2017). Especially since
specific technical expertise is considered crucial for the suc-
cess of the approach (Karcher and Jochem, 2015).

A final workshop was carried out, with all members of both
focus groups, to share, present and discuss the obtained re-
sults, and to prepare for the construction of the pre-implemen-
tation improvement roadmap.

The discussions maintain that to achieve a better readiness
for change for the implementation of the EnMS within this
Moroccan factory, the organization will need to ensure the
continuity of top management energy leadership and organi-
zational commitment by actively participating in the system’s
review and appointing internal energy champions. According
to the focus group, the challenge lies in the difficulty to com-
municate and coordinate cross-entities and top management
has an essential role in ensuring and fostering effective com-
munication channels (communication forums, collaborating
platform, regular coordination and monitoring committees....).

Another improvement point revolves around the participa-
tion of employees, this can be achieved through continuous
communication and transparency in sharing results, as well as,
involving the employees by appointing energy use control as-
sistants and internal energy champions across the organiza-
tion, leading to the creation of an employee network to share
and discuss energy related best practices. In addition to the or-
ganization of energy awareness campaigns and special energy
related events (energy saving day, conferences, seminaries,
energy challenge...) and the implementation of an energy sug-
gestion bow within the factory to collect the employees’ im-
provement ideas.

Finally, communication on personal and organizational va-
lence should also be enhanced to improve employee’s percep-
tions of the benefits of the approach, some participants hinted
to the possibility to incorporate a symbolic financial sustaina-
bility bonus related to the achievement of the company’s fixed
energy objectives.

Based on the evaluation results and the different discussions
regarding the readiness for the implementation of an Energy
Management System within the factory, a pre-implementation
improvement roadmap was elaborated to reduce potential fail-
ure risks prior to the project’s launching, it is displayed in Ta-
ble 6. The responsible actors for each action and the proposed
deadlines are included within the initial proposed roadmap,
however for relevance purposes, they are omitted in Table 6.

Improvement factor

Proposed actions

Improvement key performance
indicators

Top management attitudes

-Creating cross-functional teams with an energy focus.
-Creating energy dedicated communication channels
(periodic meetings, collaborative platform, communication
forums, regular coordination and monitoring committees...).

-Number of held meetings per year.
-Use rate of collaborative
platforms.

Participation
of employees

-Elaboration of an energy communication plan for sharing re-
sults and achievements and raising employee awareness.
-Appointing energy use control assistants across the

-Number of communication
actions per year
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organization and internal energy champions, this employee
network will serve as a basis to share and discuss energy re-
lated best practices.

-Planning of energy related events open to all employees
(conferences, seminaries, annual energy day, energy chal-
lenge, ...)

-Implementing an energy suggestion box, for employees to
propose energy-related improvements.

-Number of shared and identified
best practices by the appointed en-
ergy use control assistants and inter-
nal energy champions annually.
-Number of planned energy-

related events per year

-Number of ideas received through
the suggestion box

Availability of the necessary
organizational resources and
structure

-Forecasting budget needs for energy actions (External ex-
pertise, energy information system....)
-Definition of the Project’s organization

Organizational commitment

-Raising awareness to the necessity to elaborate and com-
municate an energy policy, that formalizes the organization’s
commitments internally and externally.

Organizational valence

Appropriateness of the change

-Launching an internal communication campaign about the
advantages of the implementation of the EnMS and its perti-
nence and appropriateness.

-Number of planned communica-
tion actions

Vision for change

-Internal communication on the company’s vision and goals
through the implementation of the EnMS.

Expertise, knowledge, skills, abil-
ity alignment

-Planning for a global training program according to the re-
quired employee’s needs (technical and operational, change-
related, managerial...).

-Clear separation of roles and responsibilities according to
employee’s abilities and profiles.

-Number of planned training actions
-A well-defined and

communicated RASCI matrix (Re-
sponsible, Accountable, Support-
ing, Consulted and Informed)

-Communication on the advantages that employees will gain

Personal valence

from the program (training, experience, new roles...)
-Exploring the possibility to include a symbolic sustainability
financial bonus according to achieved results.

6. Conclusion

This study aims to develop a readiness for change maturity
model that allows decision makers to determine the maturity
of their organization regarding a planned change. Ensuring the
readiness for change of the relevant stakeholders is essential
for the success of any change initiative, since it generates sup-
portive behaviors from employees and favors cooperativeness
and persistence. The provided case study focused on the im-
plementation of an energy management system according to
the 1SO 500001 standard within a Moroccan factory operating
in the automotive sector. Contrary to the classical approaches
that revolve around technical aspects, the organizational di-
mension was addressed from a readiness for change perspec-
tive. The proposed methodology is based on the Fuzzy Ana-
Iytic Network Process with a linguistic variable-based
evaluation along with a maturity model's approach. It has the
benefit of considering the proposed factors' interdependencies
and the human factor's inherent uncertainty and imprecision
while providing clear conclusions to management. The ob-
tained maturity level from the case study refers to an average
readiness for change for the implementation of the Energy
Management System within the studied factory and requires
the definition of an improvement roadmap. The obtained re-
sults highlight the importance of top management attitudes,
participation of employees, the availability of organizational
resources and structures, organizational commitment, internal
perceptions of the organizational valence and appropriateness
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of the change. These elements are essential for reaching a pos-
itive readiness for change across the organization. The limita-
tions of this study concern the research and analysis of other
change readiness factors such as cognitive and affective fac-
tors to enrich the proposed framework, as well as confronting
the obtained results with post-implementation studies to assess
the accuracy of the framework in practice. Future research
could address the generalization potential of the proposed ma-
turity model by conducting longitudinal studies, as well as ex-
ploring groups differences in terms of change readiness to
conduct targeted improvement actions for the groups that dis-
play low readiness levels across the organization.
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This appendix contains the pairwise comparison matrices given a no-dependency hypothesis for level 1 and level 2 factors.

Table A 0.1 Pairwise comparison matrix relative to change readiness evaluation for level 1 factors

A3: Change
Al: Change A2: Change . . . .
characteristics capabilities implementation A4: Change recipients
process
Al: Change 1 1 1 | o5 | o067 | 1 | o5 [o067| 1 | 05 | 067 | 1
characteristics
A2: Change 1 | 15 | 2 1 1 1 | 04 | 05 | 067 | 067 | 1 2
capabilities
A3: Change
implementation 1 15 2 15 2 25 1 1 1 1 15 2
process
Ad: Change 1 |15 ] 2 | o5 | 1 | 15 | 05 | o067 1 1 1 1
recipients

Table A 1.1 Pairwise comparison matrix relative to Change Characteristics

Al: Change characteristics

All: Change context

Al2: Change content

All: Change context 1

1

0.5 0.67

Al12: Change content 1

1.

5 1 1

Table A 1.2 Pairwise comparison matrix relative to change capabilities

A2: Change capabilities

A21: Structural factors

A22: Change agent attributes

A21: Structural factors 1 1 1 1 15 2
A22: Change agent attributes 0.5 0.67 1 1 1 1
Table A 1.3 Pairwise comparison matrix relative to change implementation process
A3: Change implementation process A31: Change readiness A32: Change:' rezfldlness
process communication
A31: Change readiness process 1 1 1 1 15 2
A32: Ch_ang_e readiness 05 067 1 1 1 1
communication
Table A 1.4 Pairwise comparison matrix relative to change recipients
: = - T
A4: Change recipients A41_. (_Zhange recipients A42: C_han_ge recipients
individual factors organizational factors
A4%:_ Change recipients 1 1 1 05 067 1
individual factors
A42: _ Change recipients 1 15 2 1 1 1
organizational factors
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Appendix B
This appendix contains the pairwise comparison matrices given a no-dependency hypothesis for level 3 factors.

Table B 1.1. Pairwise comparison matrix relative to the change context factor A11

All Al11 Al12 Al113 All4 Al15 Al16
Alll | 1 1 1 1067 1 2 05 067 | 1 04 | 05 | 067 | 05 | 067 1 04 | 05| 0.67
All12 | 05| 1 |15 1 1 1 05 067 | 1 04 | 0.5 | 0.67 | 0.67 1 2 04 | 05| 0.67
Al13| 1 | 15| 2 1 15| 2 1 1 1 | 0.67 1 2 0.67 1 2 0.5 1 15
All4 | 15| 2 | 25| 15 2 | 25| 05 1 15 1 1 1 1 15 2 1 15 2
All5| 1 |15| 2 | 05 1 |15 05 1 15| 05 | 0.67 1 1 1 1 1067 1 2
All6 | 15| 2 | 25| 15 2 | 251 0.67 1 2 05 | 0.67 1 0.5 1 15 1 1 1
With:
Al111: Organizational politics A114: Policies and procedures
Al12: Past experience Al115: Cohesion
Al113: Organizational climate and culture A116: Discrepancy
Table B 1.2. Pairwise comparison matrix relative to the change content factor A12
Al2 A121 Al22
Al21 1 1 1 0.5 1.5
Al22 0.67 1 2 1 1
With:
A121: Organizational valence A122: Appropriateness
Table B 1.3 Pairwise comparison matrix relative to structural factors A21
A21 A211 A212 A213 A214
A211 1 1 1 1 1 1 1 1 1 0.5 0.67 1
A212 1 1 1 1 1 1 1 1 1 0.5 0.67 1
A213 1 1 1 1 1 1 1 1 1 0.5 0.67 1
A214 1 1.5 2 1 1.5 2 1 15 2 1 1 1
With:
A211: Knowledge A213: Ability alignment
A212: Skills A214: Organizational resources and structure
Table B 1.4. Pairwise comparison matrix relative to change agent attributes A22
A22 A221 A222 A223 A224
A221 1 1 1 1 1 1 1 1 1 0.5 0.67 1
A222 1 1 1 1 1 1 1 1 1 0.5 0.67 1
A223 1 1 1 1 1 1 1 1 1 0.5 0.67 1
A224 1 1.5 2 1 1.5 2 1 1.5 2 1 1 1
With:
A221: Perceived credibility A223: Sincerity
A222: Trustworthiness A224: Expertise
Table B 1.5. Pairwise comparison matrix relative to change readiness process A31
A3l A311 A312 A313
A3l1 1 1 1 1.5 2 2.5 1 1.5 2
A312 0.4 0.5 0.67 1 1 1 0.5 0.67 1
A313 0.5 0.67 1 1 15 2 1 1 1
With:
A311: Attitudes of top management A313: Participation
A312: Management support
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Table B 1.6. Pairwise comparison matrix relative to change readiness communication A32

A32 A321 A322 A323 A324 A325 A326
A321 1 1 111 [15] 2 1 15| 2 1 15| 2 1 1 1] 05 1 1.5
A322 | 05 | 067 |1 ] 1 1 1 1067 1 2 1 1 1] 05 |067|1]0.67 1 2
A323 | 05 |067 |1]05| 1 |15 1 1 1 1067 | 1 |2] 05 |067]|1]|0.67 1 2
A324 | 05 | 067 |1] 1 1 1 0.5 1 115 1 1 |1] 05 |067 1] 05 ]067] 1
A325 1 1 111 [15] 2 1 15| 2 1 15| 2 1 1 1] 05 1 1.5
A326 | 0.67 1 2105 1 |15] 05 1 ]15 1 15| 2| 067 1 2 1 1 1
With:
A321: Message discrepancy A324: Communication on principal support
A322: Message efficacy A325: Communication on valence
A323: Message appropriateness A326: Quality of change communication
Table B 1.7. Pairwise comparison matrix relative to change recipients’ individual factors A41
A4l A411 A412 A413
A411 1 1 1 0.5 1 1.5 0.67 1 2
A412 0.67 1 2 1 1 1 0.5 0.67 1
A413 0.5 1 15 1 15 2 1 1 1
With:
A411: values A413: Yield or personal valence
A412: Self-efficacy
Table B 1.8. Pairwise comparison matrix relative to change recipients’ organizational factors A42
A42 A421 A422 A423 A424 A425
A421 1 1 1 05 | 0.67 1 1 15 2 0.5 115 ]| 15 2 25
A422 1 1.5 2 1 1 1 15 2 25 15 | 2| 25| 15 2 25
A423 0.5 0.67 1 0.4 0.5 0.67 1 1 1 067 |1 2 05 | 0.67 1
A424 | 0.67 1 2 0.4 0.5 0.67 | 05 1 15 1 1 1 0.5 1 15
A425 0.4 0.5 0.67 | 04 0.5 0.67 1 15 2 067 |1 2 1 1 1
With:
A421: Vision for change A423: Trust in leadership
A422: Organizational commitment A424: Collective efficacy
Appendix C
This appendix contains the pairwise comparison matrices necessary for the construction of the dependency matrix
Table C 1.1. Pairwise comparison matrix relative to change characteristics Al
Change characteristics Change capabilities Change implementation process Change recipients
Change capabilities 1 1 1 0.4 0.5 0.67 0.67 1 2
Change implementation 15 2 25 1 1 1 1 15 2
process
Change recipients 0.5 1 1.5 0.5 0.67 1 1 1 1
Table C 1.2. Pairwise comparison matrix relative to change capabilities A2
Change capabilities Change characteristics Change :)Tg)clggr;entatlon Change recipients
Change characteristics 1 1 1 0.5 0.67 1 0.5 0.67 1
Change implementa- 1 15 2 1 1 1 1 15 2
tion process
Change recipients 1 1.5 2 0.5 0.67 1 1 1 1
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Table C 1.3. Pairwise comparison matrix relative to change implementation process A3

Change :)ngggentatlon Change characteristics Change capabilities Change recipients

Change characteristics 1 1 1 05 0.67 1 0.5 0.67 1
Change capabilities 1 15 2 1 1 1 0.67 1 2
Change recipients 1 15 2 0.5 1 15 1 1 1

Table C 1.4. Pairwise comparison matrix relative to change recipients A4

Change recipients Change characteristics Change capabilities Change implementation process
Change characteristics 1 1 1 05 0.67 1 0.5 0.67 1
Change capabilities 1 15 2 1 1 1 0.4 0.5 0.67
Change implementation 1 15 2 15 2 25 1 1 1
process

Table C 1.5. Dependency matrix

Al: Change A2: Change A3: Change . -
characteristics capabilities implementation process Ad: Change recipients
AL: Change 1.000 0.207 0.237 0.161
characteristics
AZ: Change 0.251 1.000 0.381 0.293
capabilities
A3: Change
implementation process 0.501 0.450 1.000 0.546
A4: Change 0.248 0.343 0.381 1.000
recipients
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