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Abstract

The rapid advancement of digital technologies has transformed global supply chains,
making them more interconnected, efficient, and data driven. Organizations are
leveraging technologies such as the Internet of Things (IoT), artificial intelligence (AI),
blockchain, and automation to optimize their supply chain processes. However,
implementing digital transformation within supply chains requires significant
organizational change, which poses challenges in terms of adoption, employee
resistance, and process restructuring. Effective change management is crucial to
ensure a smooth transition, minimize disruptions, and maximize the benefits of digital
supply chains.

The main purpose of the thesis is to identify the essential competencies organizations
should have for successful digitalization of supply chains, explore the main theories
and approaches to organizational change management and propose a change
framework for effective implementation of digitalization of supply chain operations.
This is done through a literature review, and a case study.

It has been found out that having a change leader is very crucial in any successful
change initiative. Developing a digital strategy and effective communication and
upskilling for the change recipients are as important. Also, for digitalization,
partnering with a technology company to provide you with the know-how of
implementing and embedding the technology in your processes is recommended.

Key-words: Organizational change, Change management models, Change competencies,
Transformational leadership, Digitalization, Supply chain management, Digitalization of
supply chains.
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Abstract in Italiano

Il rapido avanzamento delle tecnologie digitali ha trasformato le supply chain globali,
rendendole piul interconnesse, efficienti e guidate dai dati. Le organizzazioni stanno
sfruttando tecnologie come I'Internet of Things (IoT), I'intelligenza artificiale (Al), la
blockchain e I'automazione per ottimizzare i processi della loro supply chain. Tuttavia,
l'implementazione della trasformazione digitale all'interno delle supply chain richiede
un cambiamento organizzativo significativo, che pone sfide in termini di adozione,
resistenza dei dipendenti e ristrutturazione dei processi. Una gestione efficace del
cambiamento e fondamentale per garantire una transizione fluida, minimizzare le
interruzioni e massimizzare i benefici delle supply chain digitali.

L'obiettivo principale di questa tesi e identificare le competenze essenziali che le
organizzazioni devono possedere per digitalizzare con successo le loro supply chain,
analizzare le principali teorie e approcci alla gestione del cambiamento e proporre un
framework di cambiamento per l'implementazione efficace della digitalizzazione delle
operazioni della supply chain. Questo ¢ stato realizzato attraverso una revisione della
letteratura e uno studio di caso.

I risultati dimostrano che la presenza di un leader del cambiamento ¢ un fattore
cruciale per il successo di qualsiasi iniziativa di trasformazione. Inoltre, e
fondamentale sviluppare una strategia digitale solida, una comunicazione efficace e
programmi di formazione e aggiornamento per i destinatari del cambiamento. Infine,
per una digitalizzazione efficace, si raccomanda di collaborare con aziende
tecnologiche per acquisire il know-how necessario all'implementazione e
all'integrazione delle tecnologie nei processi aziendali.

Parole chiave: Cambiamento organizzativo, Modelli di gestione del cambiamento,
Competenze per il cambiamento, Leadership trasformazionale, Digitalizzazione,
Gestione della supply chain, Digitalizzazione delle supply chain.
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Introduction

SCM is an enormous sector and is the main skeleton of every industry [1] as there can
be no organization on the planet that can function solely. Supply Chain Management
is essential because it is responsible for the flow of information, products or services,
and funds between the partners along the supply chain. A supply chain can be
understood as a network of companies, and its various suppliers who come together
to form a unified process where raw materials, natural resources or components are
processed into end products and then dispatched to its intended users [2].

Due to its significant role, real competition currently is considered to be between
supply chains and not between companies. Optimizing supply chain operations can
achieve cost and complexity reduction, increase in flexibility, sustainability, and rise
in service level management, which would result in achieving a competitive advantage
for organizations. These targets can be achieved by digital transformation which is,
nowadays, becoming an important aspect in humans’ everyday life and shaping the
future by altering how everything is done. Therefore, digitalization of supply chain
operations is rising as a trend in all organizations, regardless of their size, all over the
world.

Digitalization or Digital Transformation is the integration of new digital technologies
in all the sectors of the organization changing the way of performing operations and
bringing value to the customers. Nevertheless, digitalization is not an entirely simple
task as each change comes with its complexities. Here comes the role of change
management in the process to assist in shifting the organization’s mentality towards
the change in the right way.

Achieving digital transformation is not a piece of cake. This desired transition requires
solid strategy and change management. Change management, as defined by Kotter, J.
P. (1996) [3], is a systematic approach to creating and implementing strategies that help
organizations transition from their current state to a desired future state, while
minimizing resistance and maximizing engagement.

Our aim is to find the best framework, through a literature review and an affirmative
case study, for the digital transformation’s change management especially in supply
chain operations. Our approach was to research organizational change management
models in general and how digital technologies can boost supply chains’ efficiency
and address the implementation challenges and barriers. Then verify through a case
study to finally integrate everything to construct a framework for change management
in digital supply chains.
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Chapter 1 shows the methodology, particularly Systematic literature review
conducted via the PRISMA framework including research scope, search strings and
inclusion criteria.

Chapter 2 presents the literature review.

In Chapter 3, The thesis will systematically explore in, the theoretical background of
change management, the change management techniques, models, and algorithms, the
evolution of change management models over time, the barriers to change, and how
to face them.

Chapter 4 deals with the topic of digital transformation, the key competencies that
need to be present in an organization for effective digital transformation. Also, the
topic of the new emerging change agent positions is introduced and how their roles
and activities are embedded in different organizational structures.

Chapter 5 focuses on digitalization in supply chains. It starts with a brief about supply
chain management, description for its processes based on Chopra, S., & Meindl, P.
(2019) [1]. Then it is concerned with how applying different cutting-edge technologies,
such as IoT, blockchain, and big data analytics, can enhance different supply chain
operations.

Chapter 6 provides a case study about five recent change initiatives in two
organizations with different sizes and operating in different industries. The study
features cases from PepsiCo, Maersk, Dell Technologies, IBM, and IKEA. The case
study’s aim is to highlight the important steps, limited to the available information,
these organizations took to effectively apply digital technologies to their supply chain
operations.

In the end, based on all the research, chapter 7 introduces a suggested framework for
digitalization in supply chains.

Finally chapter 8 is the conclusion. It is a wrap up of the thesis and suggests some
future research topics.



1 Methodology

1.1. Systematic Literature Review (SLR)

The research methodology follows the PRISMA framework to systematically review
articles and reports from different databases such as Scopus, Google scholar and
different organization and websites. The systematic literature review employs a
structured method that guarantees researchers’ traceability and repeatability during
the selection processes of academic contributions.

1.1.1. Research Scope and Question

The scope of the research focuses on the change management in digital supply chains.
How to successfully implement the digitalization in supply chain processes? To
answer that question we have to dig more and more into the change management
algorithms and models, the organizational competencies needed for conducting a
successful change initiative, the barriers to change implementation and how to
overcome them, mainly internal resistance.

As a result, the research question is:

What are the critical success factors for implementing digital transformation in supply
chain operations? And how can a structured change management framework address
barriers to change?
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1.1.2. Databases and Sources

Selecting appropriate databases represents a fundamental process during systematic
literature review work to yield a comprehensive set of relevant studies. This research
applied many layered strategies in identification part by collecting literature from
scientific data bases such as Scopus and google scholar. Also, grey literatures from
websites are included.

1.1.3. Search strings and keywords

The search string and keywords are developed from the topic analysis, theoretical
background and research scopes. The scope of the research included three aspects. The
first is generic change management, which is the core topic. There are two important
complementary aspects for the research which are supply chain management and
digitalization.

Combining the two complementary aspects, we can yield digitalization of supply

chains. Adding the core topic, we will have the core focus of the research, Change
management in digital supply chains.

e Core Topic: Organizational change, Change management, Change management
models, Change competencies, Transformational leadership

e Complementary Topics: Supply chain management, Digitalization,
Digitalization of supply chains

e Core Focus: Change management in digital supply chains
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Table (1.1) shows the combination between main keywords to get a valuable search
string to use on the database.

Table 1.1: Keyword Combination for Scientific Literature Search

Search Key word Group Number of
number combination results
1 (Organizational change OR Core Topic 2516 results

Organisational change OR
Change management OR
Change management models
OR Change competencies OR

Transformational leadership)

2 (Digitalization OR Digital Complementary 6039 results
Transformation) Topic

3 (Digitalization OR Digital Complementary 4144 rosults
Transformation OR Digital Topics
technologies) AND (Supply
chains OR supply chain
management OR SCM OR
management)

or  CoreFocus  j4c ocults

(Organizational change
Organisational change OR
Change management OR
Change management models
OR Change competencies OR
Transformational leadership)
AND  (((Digitalization =~ OR
Digital Transformation OR
Digital) AND (Supply chains
OR supply chain management
OR SCM OR management OR
Supply chain processes)) OR
Digital supply chains)
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For the initial search trial, the following research queries were added on Scopus to
produce the results in table (1.2).

Table 1.2: Research Queries

Search Number Research Query
1 TITLE-ABS-KEY("organizational change" OR

"organisational change" OR "change management"

OR "change model" OR "change competencies"
OR "leadership")

2 TITLE-ABS-KEY("Digitalization" OR "Digital

Transformation")

3 TITLE-ABS-KEY(("Digitalization" OR "Digital
Transformation" OR "Digital technologies") AND
("Supply chains" OR "supply chain management"
OR "SCM" OR "management"))

4

TITLE-ABS-KEY(("Organizational change" OR
"Organisational change" OR "Change
management” OR "Change management models"
OR "Change competencies" OR "Transformational
leadership") AND ("Digital" OR "Digitalization")
AND ("supply chains"))
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1.1.4. Inclusion and Exclusion criteria

To further refine the search results and ensure relevance and quality, three primary
filters were applied:

¢ Language: Only articles written in English were included to maintain
consistency in analysis and interpretation.

e Type of Publication: The search was limited to scholarly articles published in
reputable journals to ensure the inclusion of high-quality, peer-reviewed
research.

e Time Frame: For some topic the time frame will be restricted to recent papers.

We have these three main filters, but they are not applied to all searches. The table
below shows the search queries used after applying the filters and the number of
results. Using the mentioned filters, a lot of articles were excluded.



Table 1.3: Search queries with filters

1! Methodology

Search number

Search Query

Number of results

1

TITLE-ABS-KEY ("organizational
change" OR "organisational change"
OR "change management" OR
"change model" OR "change
competencies” OR "leadership")
AND ( LIMIT-TO ( LANGUAGE,
"English")) AND ( LIMIT-TO (
DOCTYPE, "bk" ) OR LIMIT-TO (
DOCTYPE, "ar")

TITLE-ABS-KEY("Digitalization" OR
"Digital Transformation") AND (
LIMIT-TO (LANGUAGE, "English"
)) AND ( LIMIT-TO ( DOCTYPE,
"re" ) OR LIMIT-TO ( DOCTYPE,
"ar")) AND PUBYEAR > 2014

TITLE-ABS-KEY(("Digitalization"
OR "Digital Transformation" OR
"Digital technologies") AND
("Supply chains" OR "supply chain
management" )) AND ( LIMIT-TO (
LANGUAGE, "English" )) AND (
LIMIT-TO ( DOCTYPE, "re" ) OR
LIMIT-TO ( DOCTYPE, "ar"))

TITLE-ABS-KEY(("Organizational
change" OR "Organisational change"
OR "Change management") AND
("Digital" OR "Digitalization") AND
("supply chains")) AND ( LIMIT-TO
(LANGUAGE, "English" )) AND (
LIMIT-TO ( DOCTYPE, "re" ) OR
LIMIT-TO ( DOCTYPE, "ar"))

90

67

75

11
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Filters vary according to the topic researched; they are applied accordingly. For
example, the language filter is applied for all. But, for the core topic, Change
Management, the time frame filter is not applied because I wanted to grab the
historical evolution of change management. Also because most fundamental change
management models and frameworks were developed in the 80s and 90s. Hence, the
time frame filter was not applied here. The type of publication filter restricted the
search to articles and books because there are valuable books about change
management that might be useful for the research.

For the digitalization topic, all three filters are applied. The time frame filter restricted
the search for the last 10 years as digitalization is an exponentially growing topic, so
the recent articles will be more relevant. The type of publication is applied to select
articles and reviews. The same filters were applied to the third search trial having both
complementary topics together.

For the core focus, the time frame filter was not necessary as they were ruled out
implicitly. The type of publication is applied to select articles and reviews also.

1.1.5. Screening

Based on the scope and criteria for inclusion and exclusion, the remaining papers went
through the screening process. Articles were screened based on their title and abstract
reading to exclude irrelevance and duplicated articles. Then relevant articles are
downloaded and further reading for the introduction and literature review to ensure
relevance.
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Screening ]
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Included
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[ Identification of studies via databases and registers

Identification of studies via other methods (Grey Literature)

Records identified from*:
Databases (n = 12805)
Registers (n = 0)

Records removed before

screening:
(n = 12562)

Records identified from:
Websites (n = 24)
Organisations (n = 7)

}

Records screened

Records excluded**
Records removed for other
reasons as irrelevant (n = 57)

(n =243)
I

Articles sought for retrieval

Articles not retrieved

(n = 186)
|

(n=69)

Reports sought for retrieval

Reports not retrieved

\4

(h=7)

(n=36)
|

Articles assessed for eligibility
(n=117)

\4

Articles excluded:
(n=61)

Articles included in review
(n=56)

Reports of included studies
(n=13)

Reports assessed for eligibility
(n=29)

Figure 1-1 : PRISMA Flow diagram

Reports excluded:
Irrelevant (n = 7)
Unreliable (n = 9)

From: Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The
PRISMA 2020 statement: an updated guideline for reporting systematic reviews.

For identification of studies via other methods (Grey literature):

e Records identified: Records identified from hand search through websites of
change management organizations such as Prosci, Change Management
Institute, and McKinsey & Company. Also, searching renowned business
magazines such as Business Insider and Harvard Business Review and surfing

websites on the internet looking for relevant information.

e Reports sought for retrieval: Articles and reports screened based on full text
review to check if it's relevant to the scope of the study or not.
e Reports assessed for eligibility: After full text review, the relevant articles from
reliable websites were included. Other articles that are out of scope of the study
or from unreliable websites are excluded.
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1.2. Case Study

To validate the findings from the literature review, and link them with real-world
applications, a case study was conducted to investigate how organizations apply
change. A multiple case study approach was adopted for the research.

1.2.1. Case Study Objective

The main question of the case study is to explore what are the strategies and steps
organizations take to effectively implement change initiatives for digitalizing supply
chain processes.

1.2.2. Cases Selection

The criteria for selecting organizations for the case study is very important. Firstly we
should choose an organization or a specific change initiative that aligns with your
research objectives. Also, there are three important pillars to consider:

e Relevance: Does the case provide insights into change management?

e Accessibility: Can you gather sufficient data (e.g., through interviews,
documents)?

e Uniqueness: Does the case offer a unique perspective or challenge?

A multiple-case study approach was adopted to identify and analyze the similarities
and differences in the approaches and strategies used to implement a change initiative.

PepsiCo, Maersk, Dell Technologies, IBM, and IKEA were selected for the case study
as they are relevant to the research question, there are sufficient accessible online data
that can drive the case study, and they are of different sizes and operate in different
industries.

1.2.3. Data

The case study follows a qualitative approach. Secondary data is commonly used
when primary data is not available [4]. Hence, it mainly depends on secondary data
due to the difficulty of obtaining primary data. Conducting interviews with
employees, managers, or change leaders in the selected organizations due to their
unavailability or busy schedules.

Data used in the study was from reviewing company reports, news articles, published
researches, or online interviews conducted by other parties. News articles were
collected from magazines such as Business Insider, The Sun, and Supply Chain
Management Review. Published researches and studies were gathered from scientific
journals. Also, the articles published by consultants about their projects and cases they
worked on were investigated. Online interviews with relevant positions were collected
and analyzed.
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The tables in appendix A.3 shows the data about all interviewees that were quoted in
the case study.

1.2.4. Data analysis

After data collection, data was organized and read multiple times. The relevant
information about the steps and the strategies used to apply change initiatives for
digitalizing supply chain processes were recorded. Mainly, the study just consisted of
qualitative data. For qualitative data, a common method is thematic data analysis
approach. One reason why thematic analysis was an appropriate method for this
research was that it encompasses all the fundamentals of qualitative data analysis [5].

1.2.4.1. Thematic Data Analysis

The first step in Thematic Data Analysis is to read and understand the content to be
able to verbally to recognize key points, catch patterns and identify themes.

Different from the first step, which was comprehension reading, in the second step we
use a code, to identify key words and count the most repeated words. The code is
presented in appendix A.1. These words can be displayed in a table or word cloud. A
word cloud was selected for better visualization.

After some iterations, removing irrelevant words and selecting only the most twenty
recurred words. The generated word clouds are presented in appendix A.2.

Leveraging the results of the code and our comprehensive understanding of the cases,
patterns and themes were identified.

After reviewing and refining the themes. The study decided to focus on main change
management relevant themes which are: realizing the need for change, leadership,
technology selection, stakeholders engagement, and pilot testing. The themes were
selected based on their occurrence in the majority of cases and relevancy to the study.
Irrelevant themes such as sustainability were discarded.

Then findings were reported.
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2 Literature Review

This chapter is a comprehensive review of existing literature that is relevant to the
research question. The main object of this chapter is to review existing research,
document the literature search result, and identify gaps in the current existing
literature.

2.1. Literature Distribution through Searched Topics

Surfing through the literature of research related topics which are change
management, supply chain management, digitalization, and the combinations of these
topics. There has been a sufficient number of papers that addressed these topics
individually or combing two of them such as digitalization in supply chains or change
management in supply chains. But there was clearly a gap in the literature in
addressing how manage the change while digitalizing supply chain processes.

Figure (2-1) shows the number of articles for each relevant topic in the research
process.

35
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5 .
0 —
Organizational Digital Digitalization in Change Change
Change Transformation  Supply Chains  Managementin  Managementin
Management Supply Chains Digital Supply
Chains

Figure 2-1: Literature distribution by topics
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2.2. Literature Distribution by the Year of Publication

The figure below shows the distribution of the literature selected across the years.
According to the chart, most literature used were form the past 10 years due to the
search filter applied to select articles about digital transformation and digitalization in
supply chains only in the last 10 years. Older articles, especially before 2000 were
mostly about change management since most frameworks and change management
theories were articulated in the past.
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Figure 2-2: Literature distribution by year of publication
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2.3. Literature Distribution by the Type of Publication

According to the type of document, most articles used were articles published in
scientific journal followed by grey literature from website articles and online reports.
Five books and one previous thesis were used which accounted for a very small ratio
of literature. The figure below shows the literature review distribution by document

type.

Grey Literature -

Thesis I

s I

Figure 2-3: Literature distribution by document type

2.4. Literature Summary

There has been a sufficient number of papers that addressed the topic of organizational
change management in supply chains. By studying three case studies in three different
industries, R. van Hoek et al. [6] found out that challenges and practices facing the
change management were similar across these case companies even though they vary
in the industry, markets served, size, focus area in the supply chain (from purchasing
to distribution). They also concluded that change was a messy and non-linear that
needs to be managed by a cross-functional team to ensure that all of the functions goals
are congruent and fulfilled.

For the change frameworks and how to apply the change, there are multiple different
models and frameworks in the literature. Starting with Lewin’s [7] three-stage model
of change which includes unfreezing, moving, and then refreezing. It is seen as the
foundation of the change management process. Then, in the 1980s, McKinsey, the
renowned consulting firm, came up with the 7-S Framework. After that, in 1991 Todd
Jick [8] developed a tactical level ten-step model to guide the implementation of major
organizational change. Also, in the early 1990s, General Electric developed the Change
Acceleration Process [9]. Reaching the late 1990s, the ADKAR model was developed
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by Prosci which shifted focus to the individual’s experience of change emphasizing
the five stages of change according to the change recipient. In 1996 John P. Kotter,
published the first iteration of the book “Leading Change” [3] containing the
revolutionizing Kotter’s 8-step model for organizational change. It is the most popular
change management framework. Then, in 2002, by combining Jick’s model with GE’s
change acceleration process and Kotter’s model, Mento et al. [10] proposed a 12-phase
approach to implement and manage change efforts successfully.

On the other hand, by conducting 32 in-depth interviews with internal communicators
in 10 different sectors. S. Neill [11] provided insights about the important barriers
obstructing change. Also, by interviewing 12 project managers of more than 40 ES
projects, Shang et al. [12] listed reasons of resistance including parochial self-interest,
misunderstanding and lack of trust, different assessment, low tolerance for change,
and increased efforts to perform the job. Moreover, he defined three resistance types
which are: non-destructive; eliminate contact with the system, proactively destructive;
causes direct damage to the new system processes, and passively destructive;
passively damage the new system processes. He then identified four strategies for
managing user resistance: directive, participative, consultative, and coercive.

Exploring the readiness for change, by conducting open-ended interviews with more
than 900 practicing organizational managers, Holt et al. [13] developed a methodology
to generate the most important factors to measure organizational readiness for change.
Armenakis & Harris [14] drew their reflections from their research journey in
organizational change management. They addressed the topic from the point of view
of the change recipient.

Sainger [15] discussed the role of leaders to successful digital transformation. A. Singh,
et al. [16] conducted a case study on the role of CDOs (Chief Digital Officers) in the
digital transformation process and how the organizations’ design parameters affect
their role. They introduced different types of CDOs based on the activities they carry
out in the organization. Also, J.A. Porfirio et al. [17] spoke about different roles of
CDOs and the need of engaging in a skill gap analysis activity after training for the
human resources in the organization to make sure they match the expectations
planned. Moreover, P.J. Guinan et al. [18] indicated four key levers for building an
innovative team to enable digital transformation.

However, there are some characteristics that should be present in an organization for
a successful digital transformation. C. Blanka et al. [19] pointed out some key
competencies essential for digital transformation. They classified them into digital,
intrapreneurial, and additional key competencies. Moreover, they presented the levels
of digital transformation according to its scope based on Venkatraman’s model (1994)
[20].

The change is an ongoing process, it does not end by applying the change, the digital
transformation should be measured and evaluated to check whether the organization
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is moving in the right path or not, and whether this change was essential and beneficial
in terms of the return on investment or there should be further modifications. Houda
Mahboub et al. [21] declared that indexed KPI scientific papers dealing with the
effectiveness of digital transformation investments are rare, so they stated some KPIs
in which they called DKPIs (Digital Key Performance Indicators). They classified the
DKPIs into generic KPIs that can fit all organizations and specific KPIs that can work
only for specific sectors such as marketing, finance, and health industry.

Nevertheless, there are some barriers to digital transformation. Rupeika-Apoga &
Petrovska [22] conducted a survey in Micro-, Small-, and Medium-Sized Enterprises
to specify the barriers for sustainable digital transformation. They are mainly due to
IT security issues, internal resistance to change, and lack of internal and external
competencies.

Brinch, M., & Stentoft, ]J. [23] specified some challenges for implementing digital
supply chain solutions which are lack of time, lack of time, lack of internal
competences, and lack of digital strategy. Ozkanlisoy. O., & Akkartal. E. [24] also
introduced a very important challenge for digital transformation in supply chains,
apart from cost and implementation difficulties, which is the difficulty of choosing the
right technology for each process I need to improve. In their research questions, they
also referred that the organization should ask itself that by this successful change, how
are they going to contribute to customers, suppliers, investors, and employees.

Supply chains consists of a lot of process that can be enhanced by digitalization. M.
Yang et al. [25] talked about different processes that can be improved by integrating
new technologies such as planning, logistics, and sourcing. They also discussed
internal and external drivers that encourage organizations to adopt digital
technologies in their operations, and how this adoption will affect the supply chain
efficiency, structure, and sustainability.

Furthermore, Agrawal & Narain [26] and A. Igor et al. [27] talked about the
technologies that can be integrated in supply chain operations and the aims of this
digitalization in supply chains.

Chapters 3, 4, and 5 discusses the findings of the literature in a more detailed manner.
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3 Change Management

3.1. Evolution of change Management

Change management, as a concept, has evolved significantly over the years, reflecting
the growing complexity of organizations and the accelerating pace of change in
modern economies. Understanding its historical roots helps contextualize its current
practices and offers insights into its future trajectory.

The first era of change management began to take shape in the early 20th century.
During this period, the focus was on improving our collective understanding of
human beings, how we experience change and how our human systems interact and
react. One of the earliest and most influential models was Kurt Lewin’s three-stage
model, developed in the 1940s, which outlined the process of unfreezing, changing,
and refreezing [28] In this model, organizational change was viewed as a structured,
linear process where existing behaviors and systems had to be “unfrozen” before new
approaches could be introduced and later solidified within the organization’s culture
[29].

The 1980s and 1990s brought the digital revolution, fundamentally altering the
business landscape. Organizations faced unprecedented levels of competition,
innovation, and technological disruption. This era spurred the development of new
change management methodologies tailored to rapid and complex transformations.

3.1.1. Change Management Models

A change management model serves as a compass that can facilitate or lead change
efforts by determining the specific processes and steps to follow, by illustrating the
various factors influencing change, or by determining the levers used to succeed in the
change management process [30].

3.1.2. Leavitt’'s Diamond (1965)

In 1965 Harold J. Leavitt developed a change management framework. It is a suitable
framework to analyze and understand change within an organization going through
an innovation process. Leavitt identified four interdependent components that must
be aligned for successful transformation which are: structure, people, tasks, and
technology.
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Figure 3-1: Leavitt’s Diamond Model [31]

Structure refers to the organizational hierarchy, roles, reporting relationships, and
workflows that would change or be modified during a change initiative.

People represents the employees, leadership, organizational culture, and workforce
capabilities. This imply managing resistance. Also, change initiatives require training,
reskilling, redeploying existing employees, or hiring new ones.

Tasks include defining new roles, core activities and processes performed within the
organization.

Technology encompasses the new digital solutions adopted to enhance operations.
This includes hardware, software and everything related to the technology adoption.

3.1.3. McKinsey 7-S Framework (1980)

The 7-S Model was developed by former McKinsey consultants Thomas Peters and
Robert Waterman in the late of 1970s and serves as a framework to assess changes
necessary to ensure organizational effectiveness by analyzing seven interrelated
elements:

= Strategy

» Structure

= Systems

» Shared values
= Style

=  Staff

= Skills [32]

These seven elements interact to create different organizational patterns but does not
explain how these factors are affected by the external environment or how each
factor affects others [30].
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3.1.4. Jick's tactical ten-step model for implementing change (1991)

Todd Jick developed a tactical level model to guide the implementation of major

organizational change. His ten-step approach serves as a blueprint for organizations

embarking on the change process as well as a way to evaluate a change effort already

in progress. He notes that implementing change is an ongoing process of discovery,
with thoughtful questions continually being asked throughout the change journey

[10].

Errida & Lotfi [30] identified Jick’s tactical ten-step model as follows:

1.

Analyze the need for change

Assess the current situation of the organization, identify pain points, and
determine why change is necessary.

Create a shared vision

Establish a clear and compelling vision for the future that aligns with the
organization’s goals.

Separate from the past

Help the organization and its employees let go of old ways of working. Existing
culture, processes, and systems that may hinder the change should be
acknowledged. Encourage employees to move away from outdated practices
and embrace new approaches.

Create a sense of urgency

Communicate the need for change effectively to inspire action and prevent
complacency.

Support a strong leader role

In large-scale change, the leader plays a critical role in creating the corporate
vision. The leader both inspires the employees to embrace the vision, and crafts
an organizational structure that consistently rewards people who focus their
efforts on pursuing the vision [10]. Leaders at all levels should model the
desired behaviors, communicate the vision, and provide support to employees.
Strong leadership is critical to overcoming resistance and maintaining
momentum.

Line up political sponsorship

Secure support from key stakeholders and influencers within the organization.
Identify and engage influential individuals who can champion the change.
Build coalitions and alliances to address potential resistance and gain
widespread support.

Establish an implementation plan

Develop a detailed, actionable plan for executing the change. Outline the
specific steps, timelines, and resources required for the change. Assign clear
responsibilities and accountability for each task. Ensure the plan is flexible
enough to adapt to unforeseen challenges.
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8. Develop enabling structures
Create systems, processes, and structures that support the change. Implement
new policies, training programs, or technologies that facilitate the change.
Ensure that the organization’s infrastructure aligns with the new direction.

9. Communicate and involve people
Maintain open and transparent communication throughout the change process
by communicating regularly with employees about the progress of the change,
addressing their concerns, and involving them in decision-making. Be honest
about challenges and setbacks.

10. Reinforce and institutionalize change
Ensure the change becomes embedded in the organization’s culture and
systems.

3.1.5. GE Change Acceleration Process (early 1990s)

The Change Acceleration Process is a usable approach for change management which
is based on proven success factors within General Electric led by the visionary Jack
Welch. It is a structured framework designed to help organizations implement change
effectively and efficiently. Developed in the early 1990s as part of General Electric’s Six
Sigma initiatives, CAP emphasizes that successful change depends on both the
technical aspects (what needs to be changed) and the cultural and human aspects (how
to manage people through the change).

The CAP model is built around seven key stages, often referred to as the Change
Acceleration Process framework (CAP model).

The following are the seven key stages of the CAP model as they are described in the
book ‘General Electric’s Action Learning Change Initiatives: Work-Out™ and the
Change Acceleration Process’ by Davids, B., Aspler, C., Mclvor, B. [33].

Current State Transition State Improved State

I 2:Creating a Shared Need
I 3: Shaping a Vision I
I 7: Changing Systems & Structures I

Figure 3-2: GE Change Acceleration Process Model [9]

—
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Stage one: Leading change

Change requires a leader who guides the change effort, making it a personal priority,
ensuring that it has the required resources, publicly supporting the change and
helping in overcoming organizational resistance.

Stage two: Creating a shared need

It isnecessary to get people throughout the organization to understand the justification
for change, and to stimulate a sense of urgency. Is the change due to a threat or
opportunity? How does it impact individuals? What are the current reality facing the
organization?

Stage three: Shaping a vision

The desired result of the change needs to be clearly stated, shared by those affected,
and communicated to and understood by the organization. The vision needs to be
specific and translated into actionable behaviors so that people know what to do
differently.

Stage four: Mobilizing commitment

This is a critical step, requiring commitment and support from the ‘stakeholders’. By
engaging everyone, you create a sense of shared responsibility and increase the
likelihood of acceptance. This step focuses on identifying resistance and interests, and
developing influence strategies to obtain buy-in and commitment to the change.

Stage five: Making Change Last

This step involves ensuring that the new behaviors and practices are part of the
organizational culture and reinforced and sustained over time. The focus is on making
the change visible, credible, integrated with other business activities, and that
appropriate resources are committed to the change to enable it to be implemented
along with celebrating early successes.

Stage six: Monitoring Progress

This step ensures that there are measurements established for the change, that
milestones are identified, that reviews are held to check, track, and measure the
progress of the change initiative. KPIs, metrics and feedback mechanisms can be used
to identify successes, address challenges, and adjust the approach as needed.

Stage seven: Changing Systems and Structures

Finally, you install new processes, roles, and responsibilities that align with the new
vision and goals of the organization. It is concerned with altering staffing, training,
appraisal, communication and reward systems, as well as roles and reporting
relationships, to ensure that they complement and reinforce change (Mento et al,,
2002). It's crucial that these new elements fit well with the changed structure and
culture.



24 3| Change Management

The CAP model also incorporates a simple but powerful equation:
QxA=E
Where:

e Q stands for the quality of the technical solution.
e A represents the acceptance of the solution by people.
« Eis the overall effectiveness of the change effort.

This equation emphasizes that even the best technical solution (Q) will fail without
people’s acceptance (A), and both are critical to achieving the desired results (E).

3.1.6. ADKAR Model (late 1990s)

As business environments became more dynamic, driven by technological
advancements and globalization, newer models emerged to address the increasing
complexity of change. The ADKAR model, developed by Prosci in the late 1990s,
shifted focus to the individual’s experience of change, emphasizing the five stages of
Awareness, Desire, Knowledge, Ability, and Reinforcement [34].

ADKAR recognized that sustainable organizational transformation is closely tied to
employees' readiness and ability to embrace new ways of working. While it also
offered a structured approach, ADKAR provided greater details in how individuals
adapt to organizational shifts [29].

The ADKAR model is divided into two phases. Awareness, Desire, and Knowledge lie
under the enablement zone, while Ability and Reinforcement lie under the
engagement zone.

Awareness:

The first step to enable a change is to create awareness of the need for change.
Awareness represents a person's understanding of the nature of the change, why the
change is being made and the risk of not changing. Awareness also includes
information about the internal and external drivers that created the need for change,
as well as "what's in it for me." [34].

Employees should understand what is working and what is not working in the
organization. The problem should be communicated, and they should know the
available options.

Desire:

Desire represents the motivation and ultimate choice to support and participate in a
change. It represents the willingness to support and engage in a change. Desire is
ultimately about personal choice, influenced by the nature of change, by an
individual's personal situation, as well as intrinsic motivators that are unique to each
person [34].
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Understanding that there is a need for change and wanting change to happen are two
different things. For that reason, fostering a desire to participate in and support change
is very crucial. It can be done by assessing the ‘as is’ situation compared to the ‘to be’
situation if the change is implemented correctly. Also, to create the desire, employees
should understand that change will result in personal benefits for them. This step
focuses on addressing individual motivations and overcoming resistance to change.

Knowledge:

Knowledge represents the information, training, and education necessary to know
how to change. Knowledge includes information about behaviors, processes, tools,
systems, skill, job roles, and techniques that are needed to implement a change [34].

The knowledge required to implement the change should be provided as there will be
people whose jobs are changing, so they should know how to get things done in the
new situation.

Ability:

Ability represents the realization or execution of the change. Ability is turning
knowledge into action. Ability is achieved when a person or group has the
demonstrated capability to implement the change at the required performance levels
[34].

Ensuring individuals have the ability to apply the knowledge and skills to make the
change happen is very important. This step involves practice, coaching, and removing
any barriers to performance. This can be established by:

e Scheduling practice runs before the change is fully implemented.

e Monitoring performance immediately following the change and providing
constructive feedback.

e Setting reasonable goals and metrics at the start.

Reinforcement:

Reinforcement represents those internal and external factors that sustain a change.
External reinforcements could include recognitions, rewards and celebrations that are
tied to the realization of the change. Internal reinforcements could be a person's
internal satisfaction with his or her achievement or other benefits derived from the
change on a personal level [34].

Sustaining the change by reinforcing efforts through recognition, rewards, and
ongoing support to encourage employees to keep following the new process. This
ensures the change becomes embedded in the organization's culture and practices.
Moreover, during this stage you should be looking for areas where the new process is
not serving you or demotivating your staff to remedy.
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3.1.7. Kotter’s 8-step model for organizational change (1996)

In 1996, John P. Kotter, a professor at Harvard Business School and renowned change
expert, published the first iteration of the book “Leading Change” [3], emerged from
his study of 100 companies varying in size and industry type, which introduced an 8-
step model for organizational change.

After learning that the majority of major change efforts failed, Kotter couched his
model as a way of avoiding major errors in the change process. It is best viewed as a
vision for the change process [10].

Step one: Create A Sense of Urgency

The first step involves creating a compelling reason for change, one that resonates
across the organization. Without this shared urgency, stakeholders will underestimate
the need for change. Therefore, leaders must assess market conditions, identify
inefficiencies, and communicate the risks of inaction versus the rewards of change.

Creating urgency should not be limited to leadership but it should penetrate all
organizational levels. Employees need to feel the necessity and feel a personal stake in
the process. Open communication about challenges, competitor advantages, and
potential risks can help build this understanding [35].

Without establishing urgency, organizations risk internal resistance, stalling
transformation efforts before they even begin [29].

Step two: Build A Powerful Guiding Coalition

Change is driven by leaders, so building a successful change initiative require a
coalition of influential leaders with credibility and leadership skills. This team should
represent a cross-section of the organization, including executives, middle managers,
and key influencers, ensuring broad perspectives and engagement across all levels.

A guiding coalition must unify behind the vision and work cohesively. It must also be
adaptable, evolving as the organization progresses through the change effort. The
coalition’s role is to overcome resistance, motivate employees, and ensure that the
change effort is both credible and consistent [35].

Weak or ineffective coalitions can derail the entire initiative, making it critical to
assemble a strong, trusted group committed to the long-term vision.

Step three: Form A Strategic Vision

A clear, compelling vision provides direction and inspires employees throughout the
transformation process. Kotter emphasizes simplicity and clarity in vision-setting,
ensuring employees at all levels understand how their roles contribute to the larger
change [35].

The vision should be inspiring yet realistic, showing employees a tangible future they
can help achieve. It must align with the organization’s overall strategy, making the
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change relevant and actionable. A strong vision that resonates emotionally motivates
employees, aligning their individual efforts with broader organizational goals [35].

A broad group of stakeholders should be involved in crafting the vision, ensuring it
reflects diverse perspectives and encourages ownership in all levels.

Step four: Communicate Vision

Effective communication of the vision is essential to ensure that it resonates across the
organization and that everyone understands and aligns with the change objectives.
Communication should be ongoing, frequent, and clear, using multiple channels to
reach all employees. Consistency in messaging is crucial, as is the alignment of leaders'
actions with the vision.

Appealing to both rational and emotional aspects helps build deeper connections,
making the change more compelling. Two-way communication —where employees
can ask questions and provide feedback —fosters engagement and trust, which are
critical for overcoming resistance.

Tailoring communication to different audiences within the organization ensures that
the vision is understood in context, and consistent repetition helps embed the message
within the organizational culture [35].

Step five: Enable Action by Removing Barriers

For change to take root, employees must feel empowered to contribute. Leaders should
remove barriers, whether structural, cultural, or psychological, that hinder progress.
This includes decentralizing authority, providing the right tools and resources, and
fostering a risk tolerant culture.

Empowerment also involves trust, autonomy, and participation. Employees should
feel supported, informed, and confident that their actions align with the broader
transformation. Cross functional teams and collaborative task forces can serve as
incubators for new ideas, encouraging broader involvement in the change process.

Empowered employees are more likely to take the initiative and embrace the vision,
driving the transformation forward [35].

Step six: Create Quick Wins

Creating short-term wins as a way to motivate employees is critical during a long
change effort [36].

Short-term wins provide tangible evidence that the change effort is succeeding. These
early successes validate the transformation and build momentum, helping to convert
skeptics into supporters. Wins should be strategically planned, focusing on key areas
that deliver visible improvements aligned with the vision.
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These wins not only build confidence and morale but also offer learning opportunities
to refine strategies. Recognizing and celebrating short-term successes helps maintain
momentum and counteracts change fatigue.

Communicating these wins widely reinforces the importance of transformation and
keeps employees engaged [35].

Step seven: Build on the Change

Sustaining momentum after early wins is crucial. The temptation to declare victory too
soon can lead to complacency, undermining long-term change. Consolidating gains
involves addressing deeper, systemic issues, expanding initial successes, and ensuring
that new behaviors and processes are embedded in the organizational culture.

Ongoing leadership involvement, strategic goal setting, and alignment of structures
and rewards with new behaviors are essential. Leaders must remain vigilant against
resistance and ensure that the entire organization continues to push for further
improvements, using early successes as a foundation for more significant, lasting
change [35].

Step eight: Institutionalizing New Approaches

True transformation is not complete until new behaviors and processes are embedded
in the organizational culture. Leaders must consistently model the desired behaviors
and align rewards and recognition systems to reinforce them. Policies, procedures, and
structures should support the new ways of working, ensuring that employees can
maintain these changes.

Leadership succession planning is crucial to sustaining change. Future leaders must
be committed to maintaining the transformation, ensuring that the organization does
not regress. Continuous reinforcement through communication, recognition, and
feedback ensures that new behaviors become second nature and are adaptable to
future changes [35].

Kotter’s model can be viewed as an extension of Lewin’s model by dividing its three
stages into more steps. For example, “unfreezing” corresponds to the first four steps
in the Kotter's model, “moving” corresponds to the following three steps and
“refreezing” to the eighth step as presented in the following table.
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Table 3.1: Kotter's model represented by Lewin's model [30]

Lewin Kotter

Unfreezing Create a sense of urgency

Build a powerful guiding coalition

Form a strategic vision

Communicate vision

Moving Enable action by removing barriers

Create quick wins

Build on the change

Refreezing Institutionalizing new approaches

3.1.8. Mento et al.’s Framework for Change

In 2002 Mento et al. developed a 12-phase framework for change. By combining Jick’s
model with GE’s change model and Kotter’s model, Mento et al. proposed a 12-phase
approach to implement and manage change efforts successfully [30].

Below is the 12-phase approach as described by Mento et al. in their paper ‘A change
management process: Grounded in both theory and practice’, [10].

Step 1: The idea and its context

It is important as the starting point of a change effort to highlight the idea for what
needs to be changed or what new product should be introduced or what particular
innovation might bring a significant lead over competitors. A source for ideas for
improving the organization can arise through creative tension [37]. Senge notes that
creative tension evolves from clearly seeing where we want to be, our vision, and
telling the truth about where we are now, our current reality. The gap between the two
generates natural tension.

Step 2: Define the change initiative

Defining the change initiative tracks closely with Jick’s step 1 of analyzing the
organization and its need for change. It is useful at this point to define the roles of the
key players in all change efforts: Strategists, implementers and recipients [8].

Change strategists are responsible for the initial work: Identifying the need for change,
creating a vision of the desired outcome, deciding what change is feasible, and



30 3| Change Management

choosing who should sponsor and defend it. Vision creation assists in the formation of
creative tension that can yield generative learning.

Change implementers are the ones who make it happen. Their task is to help shape,
enable, orchestrate and facilitate successful progress.

Change recipients represent the largest group of people that must adapt to the change.
In the case of a new product development, the end user is also a recipient who must
be convinced that the change will be beneficial to them. If the initiative lacks credibility
with any of the targeted audiences, the initiative is dead before it even begins.

Step 3: Evaluate the climate for change

This step is similar to Jick’s step 1 (analyze the organization and its need for change)
but with further elaboration. Both change strategists and implementers must implicitly
understand how the organization functions in its environment, how it operates, and
what its strengths and weaknesses are. Such an understanding will assist in
developing alternative scenarios that could be created by the proposed changes. This
will facilitate crafting an effective implementation plan. As part of this analysis, change
masters need also study the company’s history with previous change.

Step 4: Develop a change plan

This step tracks closely with Jick’s step7 (craft an implementation plan). At a
minimum, the plan should include specific goals and provide detailed and clear
responsibilities for all figures involved in the change, strategists, implementers and
recipients.

Step 5: Find and cultivate a sponsor

This stage corresponds to both Kotter’s [36] notion of developing a powerful guiding
coalition and Jick’s [8] step 7 — line up political sponsorship. Kotter is referring to the
support of powerful line executives who can help create a critical mass of support for
the change. Jick tends to offer more specific guidance. He urges the recruitment of
influential informal leaders and the development of a commitment chart. The
commitment chart should help one to: Identify target individuals or groups whose
commitment to the change is needed; define the critical mass needed to ensure the
effectiveness of the change; develop a plan to gain the commitment of the critical mass;
and create a monitoring system to assess the progress.

Step 6: Prepare your target audience, the recipients of change

This stage of the change process is best understood from the perspective of the
recipients of the change. Jick [38] argues that change is not possible unless, at the very
least, the change recipients accept the change. Change is not possible unless people are
willing to change themselves. The use of focus groups, surveys and suggestions to
bring the issues of resistance to the surface is important. Speaking with the audience
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most affected by the change gives immediate feedback and allows the target to express
their factors of resistance.

Step 7: Create the cultural fit — Making the change last

A strategic initiative that is congruent with the established organizational culture has
a high probability of success. When a disconnect exists between the corporate culture
and the change, culture can diminish the potency of the change initiative. If a conflict
is expected, it should be discovered during the climate evaluation and the
development of change plans steps. An adaptation plan can be created through a
consistent vision, goals and development of clear linkage between strategic direction,
core competencies and corporate culture.

Step 8: Develop and choose a change leader team

The leader plays a critical role in creating the corporate vision. The leader both inspires
the employees to embrace the vision, and crafts an organizational structure that
consistently rewards people who focus their efforts on pursuing the vision.

A change leader team can better provide the necessary leadership role than can a single
individual. A team can be carefully assembled to maximize the appropriate skill sets.
Billington’s [39] review of the team literature found that there are three essentials of
an effective team: Commitment, competence and a common purpose [10].

Commitment refers to the achievement of specific performance goals. Core
competencies of team members are a critical determinant of how effective a team can
be. The best teams invest the time and the effort to explore, shape and agree on their
purpose that is to be internalized both individually and collectively. The team must be
self-energizing and self-motivating in believing they are the agents of change.
Diversity of skills and opinions makes a team strong as long as all share the established
vision [40].

Step 9: Create small wins for motivation

Creating short-term wins as a way to motivate employees is critical during a long
change effort [36]. One must plan for and create visible performance improvements.
Employees involved in those improvements should be recognized. Without specific
important and visible short-term wins, people may give up and default to change
resister status. A change team may be working on a BHAG (Big Hairy Audacious
Goals) that requires a multi-year effort. It is very difficult to keep the change leader
team self-energized if they do not see any tangible benefits corresponding to their level
of effort. The longer and more drastic the change is, the more necessary it is for small
victories to be celebrated.

The constant battle for resources and the continual need to update the sponsor also
drive the need for small victories. Often, the sponsor is in fear of over-commitment
and must feel that positive progress is occurring.
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Step 10: Constantly and strategically communicate the change

From the very beginning of the change effort, effective communication is critical. The
process by which the change is introduced can set the tone among recipients with
respect to acceptance or rejection. The goals of the communication effort should be:

e To increase the organization’s understanding and commitment to change to
the fullest extent possible.

e To reduce confusion and resistance.

e To prepare employees for both the positive and negative effects of the change.

Step 11: Measure progress of the change effort

This step is in concurrence with step 6 of GE’s Change Acceleration Process, which is
Monitoring Progress. This involves creating and installing metrics to assess program
success and to chart progress, using milestones and benchmarks. Change progress
needs to be measured at all stages of the program, not merely at the end.

Step 12: Integrate lessons learned

No other model of the change process directly deals with the process of generating a
set of lessons learned through reflection. Very useful is a set of questions developed
by the US Army in their After-Action Review Process (AAR), as documented by
Garvin [41].

These questions are: (1) What did we set out to do? (2) What actually happened? (3)
Why did it happen? And (4) What are we going to do next time?

‘Those who forget the past are condemned to repeat it” is the quote that often comes to
mind with respect to change efforts. At all times, not just at the end of a project, effort
needs to be expended on a retrospective look at what works and what did not. These
efforts allow for the continuous refinement of the evolving process [10].
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This model can be viewed as an extension of Lewin’s model by dividing its three stages
into more steps.

Table 3.2: Mento et al's model represented by Lewin's model [30]

Lewin Mento et al.

Unfreezing The idea and its context

Define the change initiative

Evaluate the climate for change

Develop a change plan

Find and cultivate a sponsor

Moving Prepare your target audience, the recipients of
change

Create the cultural fit

Develop and choose a change leader team

Create small wins for motivation

Constantly and strategically communicate the
change

Measure progress of the change effort

Refreezing Integrate lessons learned

3.1.9. Agile

The 21st century has seen change management evolve further in response to
globalization, digital transformation, and societal shifts. Agile methodologies,
originally developed for software development, have been adapted for broader
organizational change, emphasizing flexibility, iteration, and collaboration.

Agile methodology is a powerful approach for managing complex projects in dynamic
environments. Agile methodologies emphasize rapid iteration, continuous feedback,
and team empowerment, offering organizations the flexibility to adapt quickly during
the change process.
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3.2. Readiness for Change

3.2.1. Measuring Readiness for Change

The organizational readiness for change should be employee centric as the employees
or the workforce are the people who are going to employ the change. Therefore,
measuring the organizational readiness for change corresponds to measuring the
readiness for change of human resources. According to Holt et al. [13], readiness for
change are measured from several perspectives:

e Change process: Steps taken to implement the initiative and the extent to
which employee participation is permitted.

e Change content: It refers to the particular initiative that is being introduced.

e Change context: The conditions and environment within which employees
function.

e Individual attributes: Because of the differences between individuals, some

employees are more inclined to favor organizational changes than others may
be.

These perspectives measure the readiness from the change recipient point of view.
They will affect the beliefs of the change recipient and therefore shape his behavior.
There are five key beliefs that mainly constitutes the readiness for change of the
employees:

1- Discrepancy: recognition of the need for change and realizing the gap between
the current state and the desired state. The recipient should sense the urge for
change and be convinced that it is necessary.

2- Self-efficacy: believing that you are capable of making and adapting to change.

3- Principal support: recognition that the organization’s leadership supports and
embarks the change.

4- Personal valence: the belief that this change is going to be beneficial for the
change recipient personally.

5- Appropriateness: the belief that this change is the appropriate solution
designed to address a discrepancy.

3.2.2. Change Readiness Assessment Tools

Change readiness assessment tools help organizations measure and evaluate their
readiness for change initiatives by identifying strengths and expected challenges such
as skill gaps, and potential resistance.
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3.2.2.1. Prosci Change Scorecard & ADKAR Assessment

The ADKAR model is a structured approach to measuring individual and
organizational readiness for change. Prosci offers Change Readiness Surveys to
measure where employees stand in the ADKAR journey, and data-driven insights to
help adjust change management strategies. It is better used to measure individual
readiness, and employee engagement.

Key Assessment Metrics:

e Awareness: Do employees understand why the change is needed?

e Desire: Are employees motivated to support the change?

e Knowledge: Do they have the necessary skills and information?

e Ability: Can they apply new skills and behaviors?

e Reinforcement: Are mechanisms in place to sustain the change? [42]

3.2.2.2. McKinsey’s Influence Model & Change Readiness Survey

McKinsey’s readiness assessment focuses on behavioral change and is based on four
key levers:

e Role Modeling: Are leaders setting the right example?

e Fostering Understanding & Conviction: Do employees believe in the change?

e Developing Talent & Skills: Are people equipped to handle the change?

e Reinforcement through Formal Mechanisms: Are policies & incentives aligned
with the change?

It uses employee surveys and focus group discussions. It is applied by large firms to
quantify organizational change readiness and adjust leadership strategies, and results
are benchmarked against industry peers [43] [44].

3.2.2.3. HBR Change Readiness Index

It is s self-assessment tool to measure an organization's capability to adapt, transform,
and sustain change. It Can be conducted via an employee pulse survey or leadership
workshop. It is ideal for assessing cultural and strategic alignment before
implementing change such as mergers, restructurings, digital transformation projects
[45] [46].
Key Factors Assessed:

e Emotional Readiness (employee morale, stress levels)

e Structural Readiness (processes, workflows, governance)

Cultural Readiness (values, resistance to change)
Strategic Readiness (alignment of change with business goals)
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3.2.2.4. Kotter’s 8-Step Change Readiness Checklist

Based on Kotter’s 8-Step Model for Change Management, using a structured
questionnaire or a leadership workshop, it assess readiness across each step of
Kotter’s model to help organizations identify weak points in their change process. It
is commonly used by organizations following a structured change management
framework [3] [47].

Creating Urgency: Do employees feel the need for change?
Building a Guiding Coalition: Is there leadership buy-in?
Developing a Vision for Change: Is there a clear goal?
Communicating the Vision: Are stakeholders informed?
Empowering Action: Are employees involved in the process?
Generating Short-Term Wins: Are early successes tracked?
Sustaining Acceleration: Are changes reinforced?

Anchoring Change in Culture: Are new behaviors embedded?

NI LD

3.2.3. Creating Readiness for Change

According to the institutionalizing change model by A.A. Armenakis & S.G. Harris
[14], readiness can be created by change agents using some influence strategies to
shape the five beliefs such as:

e Active participation

e Persuasive communication

e Management of internal and external information
e Formalization activities

e Diffusion practices

e Rites and ceremonies

e Human resources management practices
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Figure 3-3: Institutionalizing Change Model [14]

The strategies included in the model are available to change agents to plan the
readiness, adoption and institutionalization phases of change.

Active participation is a very valuable strategy in shaping the five beliefs. Allowing
organizational members to participate in communicating the gaps worked to enhance
their sense of discrepancy and make it more likely that appropriate changes were
selected. Active participation in change efforts by change recipients also enhances
valence by allowing them to participate in implementing difficulties they face and
efficacy by allowing them to select changes they feel they can accomplish. In addition,
involving change recipients in the diagnostic process actually begins to sensitize them
to the possibility of an impending organizational change, and can serve to encourage
change readiness. In short, we believe that the merits of active participation in the
change process are very high and without participation, genuine buy in to sustainable
change is unlikely.

Persuasive communication entails transmitting the message components to change
recipients using tactics such as making speeches, sending memos, and so forth. With
today’s technology, change agents have numerous options from which to choose
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(email, videos, data-driven presentations) which are quite efficient in transmitting the
message components.

Management of Internal and External Information: Managers control the flow of
information to ensure transparency and alignment. Internally, they might circulate
regular updates on the progress of a new ERP system implementation. Externally, they
could liaise with suppliers and partners to communicate changes in procurement
processes.

Formalization Activities: Establishing clear procedures, policies, and structures helps
embed change within the organization. For example, implementing formal workflows
for handling IoT-generated data ensures consistent utilization and prevents resistance
stemming from ambiguity.

Diffusion Practices: Managers promote the spread of new ideas and practices through
informal networks, training, and peer learning. For instance, they might identify and
support change agents who can advocate for the adoption of a new digital inventory
management system within their teams.

Rites and Ceremonies: Symbolic actions and events reinforce the importance of change
initiatives. A launch event for a new digital supply chain platform, complete with
demonstrations and recognition of contributors, can build excitement and
commitment.

Human Resources Management Practices: Adjusting HR policies to support change
can facilitate adoption. This includes revising performance metrics to align with new
digital objectives or offering incentives for employees who complete training in
advanced analytics tools.

3.3. Barriers to change

Change is an inevitable and essential part of organizational growth and adaptation in
today’s dynamic business environment. However, despite its importance,
implementing change is rarely a straightforward process. Organizations often face
significant barriers that can hinder the successful adoption of new strategies,
processes, or technologies.

S. Neill [11] conducted 32 in-depth interviews with internal communicators in 10
different sectors to provide insights about change management communication. He
found out that lack of a plan, changing plans, change fatigue and multiple cultures,
missions and priorities are important barriers obstructing change.

e Lackof a plan
One of the biggest challenges to change is the lack of a coherent, clear plan to
follow. Even if they had a plan in place, others complained of constant changes
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to the plan or the existence of multiple plans. Therefore, the presence of a plan
is one of the fundamental steps in creating a change.

e Lack of aleader
The leader plays a critical role in creating the corporate vision. The leader both
inspires the employees to embrace the vision, and crafts an organizational
structure that consistently rewards people who focus their efforts on pursuing
the vision [10].

e Internal resistance
It has been observed that it does not matter whether the change is perceived as
being positive or negative. Resistance is generated because the status quo will
be affected. People are comfortable with knowns. The introduction of a change,
even for the better, is an unknown. It adds stress to people. Specific strategies
for dealing with resistance as well as the advantages and disadvantages of each
approach can be found in Kotter and Schlesinger [48]. [10]
They suggested two methods of managing change: to offer consultation to
groups and conduct negotiation with employees and unions and to impose
changes by threatening users with explicit and implicit coercion [12].

e Change fatigue
Several executives specifically mentioned change fatigue as a challenge in
change communication. In recognition of the emotional impact of change on
employees, an internal communications adviser stressed the need for patience:
‘So you go through that big dip, right, where people are kind of this disbelief,
despair, and then they have to go to acceptance, and then curve on up...and
that change curve looks different on timing for everybody and so it’s making
sure that you are allowing them to express that change’” [11]. Employees may
become overwhelmed if they are constantly dealing with new initiatives.
Continuous change without adequate support can lead to exhaustion and
disengagement.

e Poor communication
Effective communication of the vision is essential to ensure that it resonates
across the organization and that everyone understands and aligns with the
change objectives. Communication should be ongoing, frequent, and clear,
using multiple channels to reach all employees. Consistency in messaging is
crucial, as is the alignment of leaders' actions with the vision [29].
If the purpose, benefits, and goals of the change are not clearly communicated,
employees may feel confused or disengaged. Also, communication should be
two-way by listening to recipients’ feedback. One-way communication can
make them feel undervalued and increase resistance.
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3.4. How to manage internal resistance?

Shang et al. [12] classified four management styles for managing internal resistance
which are: directive, participative, consultative, and coercive.

Table 3.3: Strategies for Managing User Resistance [12]

e Pace conversion to allow for
reasonable readjustment period.

e Document standards so new
procedures are easy to learn and
reference.

e Retrain employees to be effective
users of the new systems.

e Reward ideas that will improve

Directive:
Use of managerial authority to
effect change.

throughput.

e C(larity job definition before the
changeover.

e Alter job titles to reflect increased
responsibility.

e Arrange for voluntary job
transfers to avoid users with no
interest in new procedures. Call a
hiring freeze until all displaced
personnel are reassigned.

e Give unions higher wage rates in
return for a work rule change.

e Give one of its leaders, or
someone it respects, a key role in
the design, or implementation of
a change.

e Involve employees in the
development of new systems to
encourage a feeling of ownership.

e Provide employees with
information regarding system
changes to preserve ownership.

e Open lines of communication
between employees and
management.

Participative:

Widespread participation by
employees on direction and
process of change.
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Initiate morale boosting activities:
company parties and newsletters
to promote community.

Consultative:
Provide employees with
information and moral support.

Provide job counseling and
organize group therapy to help
employees adjust.

Listen and provide emotional
support. Conduct orientation
sessions to prepare for change.
Be receptive to complaints
following conversion to maintain
employee contact and trust.
Provide one-on-one discussions.

Coercive:
Forcing or imposing change on
key groups.

Implicitly and/or explicitly
threaten loss of job and
promotion possibilities.

Fire or transfer people who resist
change.
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4 Digital Transformation

It is impossible to deny that digital technologies have fundamentally changed
consumer behavior, company activities and the relationships between all elements of
the economy [27]. Sainger [49] identified the organizational dimensions for digital
transformation, without which digital transformation cannot be possible.

» Business model

» Structure

= People

= Processes

» IT capability

» Offerings

* Engagement model

The leader in an organization develops readiness of digital transformation from the
existing state to desired future state. The gap that exists between present and future
conditions highlights the amount of transformation needed [49].

However, to manage transformation, individuals “with a high willingness to learn,
superior problem-solving capabilities, openness to change and the right expertise in
dealing with digital transformation issues” [50] are a prerequisite for tackling the
challenges evolving [19].

4.1. Key Competencies for Digital Transformation

C. Blanka et al. [19] classified the key competencies for successful digital
transformation into three categories: digital, intrapreneurial, and additional key
competencies.

1. Digital Competencies:
o Basic understanding of digital technologies.
o Skills in information management, media, and technology.
o Knowledge application across departments to foster digital
transformation beyond IT.
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2. Intrapreneurial Competencies:
o Awareness (Intent):
= Proactiveness and managerial insight to identify digital
opportunities.
o Action:
» Idea generation, opportunity evaluation, and interpersonal
mobilization for seizing digital opportunities.
o Implementation:
» Visionary thinking and market foresight, focusing on future
trends and strategic integration.
3. Additional Key Competency Areas:
o Systemic: Broad understanding of digitalization and adaptability.
o Analytical-Conceptual: Problem-solving, analytical thinking, and
evaluative skills.
o Social-Communicative: Leadership, social skills, and teamwork.
o Adaptive-Reflective: Willingness to learn and embrace change.

42. The role of Change Agents in different
Organizations” Structures

The significance of leadership has been highlighted in the change management
literature and across different change frameworks and models. In their case study, A.
Singh, et al. [16] introduced a new emerging position in many organizations which is
the Chief Digital Officer (CDOs). They describe how his role, tasks, and scope of work
will change according to the organizational structure.

CDOs are emerging as the focal leaders of digital transformation. They are often
appointed to pursue and implement digital transformation activities and to drive
change across an organization. However, the organizational structure will alter the
way his actions will be integrated in the organization [16].
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To begin with, A. Singh, et al. [16] classified CDOs into three types according to their
task focus. They are Innovation CDOs, Holistic strategizing CDOs, and Change agent
CDOs.

Table 4.1: Types of CDOs by A. Singh, et al. [16]

Innovation CDO Focuses on bringing innovation into the company via the
use of new digital technologies.

Holistic strategizing Engages in developing and implementing a centralized
CDO DT strategy across a group and all its business units.
Change agent CDO Focuses on the implementation of a given DT strategy by

disseminating it throughout the company, counseling
and motivating employees.

Correspondingly, J.A. Porfirio et al. [17] did a different naming for the types of CDOs.
They defined them as Entrepreneur, Digital evangelist, and Coordinator.

Table 4.2: Types of CDOs by J.A. Porfirio, et al. [17]

Entrepreneur Promotes the use of new technologies to innovate having
a strong customer focus.

Digital evangelist Inspires people to shift across all hierarchy levels and
departments in an organization’s culture and
communicate its DT strategy so that the entire firm
embark in the digital journey.

Coordinator Initiating and designing the organizational shift, and
promoting cross-functional cooperation towards the
development of the IT and IS strategy and infrastructure.

Matching the two classifications by A. Singh, et al. and J.A. Porfirio, et al., it is observed
that that they are almost the same. The Innovation CDO corresponds to the
Entrepreneur, Holistic strategizing CDO in A. Singh, et al.’s classification corresponds
to the Coordinator in J.A. Porfirio et al.’s classification, and the Change agent CDO
corresponds to the Digital evangelist.
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To bring the organizational structure to the context, A. Singh, et al. [16] defined the
organizational design parameters as governance architecture (vertical mechanisms)
and horizontal coordination mechanisms.

Table 4.3: Organizational Design Parameters

Organizational Design Parameter

Governance Architecture (vertical " Centralized

. » Decentralized
mechanisms)

=  Formal
= Informal

Horizontal coordination mechanisms

Vertical Coordination Mechanisms:

1. Centralized DT Strategy

A centralized DT strategy means that a company's DT activities and goals are
similar across all its business units and subsidiaries. CDO's primary task is to
strategize — he defines and implements the group's centralized DT strategy and
manages the project portfolio derived from this central strategy across the group.

2. Decentral CDOs

The group CEO creates and strongly drives the DT strategy, and the subsidiaries
must implement many strategic specifications for their DT. Thus, the subsidiaries
don't always have total freedom of choice, although they can adapt the strategies
to their market specifics. Larger subsidiaries can also partly influence the global
strategy.

Horizontal Coordination Mechanisms:

1. Formal Mechanisms:

Board meetings are an important platform for CDOs to report on their DT
progress, to regularly report on current market trends, and to discuss the next
steps.

At the implementation level, the company usually uses steering committees
whenever it has decisive projects or programs. A steering committee is a group
of senior stakeholders or experts that provide guidance on various issues that
affect a project or an organization.
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The formal mechanisms can be:

e Digital Council: it serves as a platform for informing and exchanging
information between all relevant executives.

e Cross-program meetings: help to monitor the projects' progress, with
discussions of new trends and technologies, and keep everyone up to
date across the programs.

e Regular meetings with the different department heads involved in the
DT, specifically to regularly exchange information and motivate
colleagues concerning DT activities.

2. Informal Mechanisms:
Informal mechanisms are used more when CDOs have a strategizing or
innovation focus compared to a change agent focus.
Fostering regular exchanges across the entire business unit concerning certain
initiatives.
Informal mechanisms can be used to inform employees after the launch of new
initiatives. There also can be a dedicated communication department for such
internal activities.
Conversely, informal mechanisms can be used to inform and educate their
employees during the implementation phase.
Interdepartmental events are known to be highly effective mechanisms for
cross-unit relationship-building.
Webinars to inform employees about the strategic initiatives' progress.

CDOs need to be embedded into the organization by anchoring them in the
organizational structure (centrally or decentral) with respect to two contingencies: a
firm's DT strategy (centralized or decentralized) and the CDO's task focus; innovation,
strategizing, and change agent [16]. Matrix structure leads to “very short decision-
making paths and rapid implementation.

4.3. Competencies to be acquired

In the case study of M. Dagar et al. [51], he highlighted some important competencies
organizations should seize to acquire to be able to achieve successful digital
transformation and continuous innovation.

4.3.1. Organizational ambidexterity

Existing organizations, especially those that occupy dominant market positions and
have significant existing infrastructure can be very vulnerable to disruptions arising
from technology innovation [51]. One approach for achieving this is to develop
organizational ambidexterity. This describes the capabilities and organizational forms
required to balance excellence in BAU (Business as Usual) with continuous innovation
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[52]. It is often described as exploitation and exploration, where exploitation is the
pursuit of incremental innovation based on known factors, while exploration involves
investigating radical, discontinuous innovations that will result in major structural
and business model changes [53].

Ambidexterity can take a number of forms, including structural ambidexterity, where
the organization maintains separate units for innovation and BAU operations;
contextual ambidexterity, where each member of the organization can switch between
competing tasks or exploration and exploitation depending on need; sequential
ambidexterity, where exploitation and exploration are sequenced over time and
constitute a natural cycle; and managerial ambidexterity, where a manager combines
exploitation and exploration activities as part of their role [54].

Organizational ambidexterity in a digital context can be seen as a complex interaction
of different structural factors [55]. These include:

1. Technical digitalization factors, such as information technology (IT) spending,
IT training and skill levels, and IT usage intensity (the degree to which IT is
embedded in organizational processes).

2. Intrafirm factors, such as the degree to which the organization is centralized or
decentralized, and the extent of collaboration between units.

3. Interfirm factors, such as strategic alliances.

4. Contingency factors, such as firm size and competitive landscape.

4.3.2. Absorptive capacity

Another key organizational competency for supporting continuous innovation is the
ability to learn. Absorptive capacity is a term used to describe a firm’s ability to
recognize the value of new information, assimilate it, and apply it to commercial ends
[56]. Absorptive capacity arises from knowledge and communication [51].

However, not all organizations possess, or can easily acquire, knowledge about new
and emerging technologies. This knowledge may also be in short supply. The result is
that traditional organizations may struggle to digitally transform on their own [57].
This knowledge and learning gap can be filled by building strategic alliances with
more tech-savvy partners.

4.3.3. Dynamic capabilities

Dynamic capabilities reflect the speed with which the unique resources of an
organization can be realigned or reconfigured to meet new opportunities or respond
to threats. First, the organization must have the ability to recognize technology
possibilities and opportunities.

“Seizing” the opportunity involves product or service design and the commitment of
resources. Maintaining a competitive position in the market and the protection of new
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intellectual property created is also considered at this stage. Finally, delivering change
requires the ability to both align existing organizational capabilities with the initiative,
and the ability to develop (or source) new capabilities as required. This final step
requires the ability to “orchestrate” major change initiatives. Organizations need the
ability to add new resources, transfer existing resources, integrate resources, and shed
resources that are no longer required [58].
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5 Digitalization in Supply Chains

With the rise of Industry 4.0, novel technologies open new opportunities for business
transformation. These technologies change supply chains and drive new ways to
create value [27].

The supply chain is no longer perceived as a cost center. Now, it’s considered a critical
component of a company’s business strategy, and digitalization is reinforcing supply
chain’s importance as a strategic resource. Digital technologies enable the supply
chain—and hence the company —to meet the needs of increasingly demanding digital
customers. And these technologies are transforming relationships within enterprises
and externally with partners by increasing transparency and collaboration across the
end-to-end supply chain.

The digital transformation of supply chains is not solely a technological process but
also an organizational change initiative. Implementing technologies such as Al, IoT,
and Blockchain requires overcoming internal resistance, training employees, and
redefining business processes. Effective change management is essential to ensure a
smooth transition and maximize the benefits of digitalization.

Ozkanlisoy. O., & Akkartal. E. [24] stated two strategies for digital transformation in
supply chains. The first is gradual Transition in which users are given time to integrate
into the new system. It enables users to adapt without any shock process. On the other
hand, the direct transition, this strategy creates tension in users as it alters the way
users are used to doing business. Its main advantage is that users are forced to use the
new system. Implementing change following a structured change management
strategy ensures a smooth transition.

Digitalization of supply chain can be very rewarding for organizations in terms of
performance optimization and supply chain responsiveness. However, supply chain
complexity is less likely to be reduced owing to digitalization. Instead digitalization
might be used to manage supply chain complexity better.

5.1. Supply Chain Management

A supply chain is the backbone of the retail business. According to MacCarthy et al.
[59], Supply chains are not static - they evolve and change in shape, size, and
configuration, and the way they are coordinated, controlled, and managed. The
supply chain is a network of producers and distributors that supply raw materials,
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convert them into intermediate goods and final products, and distribute final products
to customers [60]. In their book, Supply Chain Management: Strategy, Planning, and
Operation [61], Chopra and Meindl defined the supply chain as the flow of three items:
information, products, and funds. Supply chain management is the management of
flows between and among supply chain stages to maximize total supply chain
profitability.

5.2. Supply Chain Processes

To begin with, let’s define the supply chain processes and the activities included under
each of them as defined by Chopra & Meindl [1].

Table 5.1: Classification of supply chain activities

Process Description

* Demand forecasting

* Inventory management
* Production planning

* Risk management

Planning

* Supply chain optimization

Sourcing & Procurement " Supplier selectl.on'
* Contract negotiation

* Purchase order management

* Supplier relationship management

* Raw material procurement

* Production scheduling

* Quality control

* Process optimization

* Packaging & labeling

* Maintenance of machinery

Manufacturing & Production

*  Warehousing & storage
» Stock tracking & replenishment
* Safety stock management

Inventory Management

* Transportation management
* Warehouse distribution
* Order fulfillment & processing

Logistics & Distribution

* Order tracking & returns

* Customer support

* Complaint resolution

* Demand-driven replenishment

Customer Service & Order Management

* Product returns & repairs

Reverse Logistics (Returns & Recycling) _ )
* Recycling & disposal
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* Warranty management

* Reuse & refurbishment programs

5.3. Benetfits of Digital Supply Chain Management

Agrawal. P. and Narain. R. [26] specified cost and complexity reduction, increase in
volume flexibility, and rise in service level management as major advantages for
digitalization of supply chains. More detailed, they added some other benefits:

1. Greater transparency leading to better decision making.

2. Reduced inventory levels because more just-in-time procurement will be used.

3. Clear visibility of inventory levels because of fully integrated system
throughout the entire value chain.

4. More decentralized warehousing in order to reduce delivery times.

5. Reduce the delivery times since it will reduce the number of stages in the
selling chain.

6. Better understanding of customer’s requirements through demand sensing
and up-to-date sales information.

7. Higher sales, higher profit margin, strong bonding with customers.

8. Improving supply chain flexibility and reducing the risks and costs involved
in supply chain.

9. A greater number of alternatives will be available in the decision-making
processes leading to better supply chain management decisions.

10. Maintenance of competitive advantage.

5.4. Challenges for implementing digital supply chain
solutions

Brinch & Stentoft [23] identified some challenges for implementing digital supply
chain solutions which included:

e Lack of time

e Lack of internal competences
e Lack of digital strategy

e Lack of business case
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Ozkanlisoy & Akkartal [24] identified some additional challenges facing digital
transformation in supply chains.

These challenges are:

e Cost
e Implementation difficulties
¢ Difficulty of choosing the right technology

To overcome these challenges, organizations must address the digital transformation
of supply chains through structured change models such as ADKAR and Kotter’s 8-
Step Model. For example, having a strong change leader, such as a Chief Digital Officer
(CDO) or Digital Transformation Lead, is critical as one of their main roles would be
the formulation of a digital strategy and ensuring cultural adaptability to change, to
drive and embed the change through the organization. As Kotter’s model suggests,
building a guiding coalition ensures organizational buy-in, making digital
transformation efforts more sustainable.

In addition, resistance to digital supply chain transformation is a common challenge.
Employees may fear job displacement due to automation or struggle to adopt new
technologies. Using Shang et al’s [12] strategies for managing resistance,
organizations can address resistance for example by involving employees in decision-
making (Participative approach) or offering structured training programs
(Consultative approach).

5.5. Digital Technologies that can boost the performance
of the supply chains:

5.5.1. Internet of Things (I0T)

IoT is the networking capability that enables information gathered by sensors to be
sent and received from objects and devices using the internet.

IoT enables improved supply chain reliability through real-time data, information
sharing and object visibility, helps reduce operational costs incurred in supply chain
operation, enables more efficient resource management by tracking real-time data
exchange, and increases supply chain agility by facilitating information flow [62].

For instance, consider a warehouse that handles a few thousand products for an e-
commerce company. The warehouse management can leverage data from the IoT
devices that can automatically track the number of each product that can raise an alert
when a product reaches a predefined threshold to or even place the order
automatically to replenish the stock. This will prevent stock shortages and enhance the
service level.
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.1.1. Applications of IoT in Supply Chain Processes

Track real-time location:
IoT devices can help you keep real-time tracking for the position of all products.

Monitor storage condition:
IoT devices can gather environmental data from a warehouse or a truck and
automatically adjust the conditions, such as humidity, and temperature,
accordingly, to prevent the damage of goods.

Locate goods within the warehouse:
Finding the right product and constantly tracking its quantity in a large
warehouse can be difficult. IoT in supply chain management increases
efficiency and boosts employee safety.

Improve contingency planning;:
With IoT and data analytics, managers can predict and plan for contingencies
such as traffic, weather, possible accidents, or other delays. Managers can
develop flexible contingency plans based on the movement of goods and use
real-time alerts to mitigate risks.

Enhance total supply chain performance:
IoT sensors can be used to monitor the conditions of machines and equipment
for predictive or preventive maintenance. Scheduled appointments with
technicians are arranged to proactively fix the machines that handle goods
throughout the supply chain. This improves the overall supply chain
performance.

Better segmentation of goods:
Data from IoT devices can help logistics managers to better segment the goods
throughout their life cycle according to their target market or other
segmentation parameters in the context of global supply chain. Managers can
understand the marketplace better and build relevant strategies in the context

of the global supply chain.

These enhancements that result from employing IoT in supply chain processes should

be communicated as part of a change management process to encourage employees

and workers to adopt and embrace the change knowing it will increase organizational

efficiency and consequently their performance and personal success.



56 5| Digitalization in Supply Chains

5.5.1.2. Challenges of using IoT in Supply Chain Processes

e Skill gap:
Companies must assess their workforce’s readiness for change using tools such
as the Prosci ADKAR survey. If employees lack digital skills, targeted training
programs should be implemented to improve their ‘Knowledge” and “Ability’
to use new technologies effectively. For example, warehouse staff and vehicle
drivers need to be trained and educated about the security practices and the
guidelines for using corporate IoT-based supply chain management platforms.

e Data storage challenges:
The large pool of data that IoT systems generate is both a benefit and a
challenge. There needs to be enough server power to store and process the
collected data.

e Security threats:
Before switching to fully connected systems, you need to have secure IoT
architecture. Vulnerabilities in data can result in outside attacks and leaks.

e Connectivity issues:
IoT platforms and devices rely heavily on internet availability and other short
distance technologies such as Bluetooth and NFC. As internet coverage
increases and 5G becomes available, this issue will be resolved automatically.

5.5.2. Blockchain

Blockchain technology is an advanced database mechanism that allows transparent
information sharing within a business network. It stores data in blocks that are linked
together in a chain [63]. Blockchain is a decentralized digital ledger that securely stores
records across a network of computers in a way that is transparent, immutable, and
tamper-proof. Each "block" contains data, and blocks are linked in a chronological
"chain".

Blockchain is formed through a series of connected blocks, where transactions history
can be easily traced through previous blocks making the technology transparent and
trustworthy. Each block contains its own unique ID and has the hash of the previous
block, thus ensuring transaction security. All transactions are validated and recorded
by the users in that network; they are also time-stamped, arranged in a chronological
order, connected to the previous block and are irreversible once added to the network.
This entire structure of blockchain makes it a “trusted technology” [64].

5.5.2.1. Benetfits of Using Blockchain in Supply Chains

Blockchain technology brings to the supply chain, the ability to provide transparency
and efficient data sharing among supply chain actors and the ability to minimize risks
and uncertainty were identified. In particular, they allow tracking of products
throughout the supply chain, preventing the risk of fraud. The presence of counterfeit
products on the market is an issue that affects several industries, such as food or
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fashion. Consequently, thanks to blockchain to support transactions, customers can
verify the origin of ingredients or raw materials and follow the entire path of
realization of the finished product [62].

There are limitless possibilities for blockchain implementation; however technology is
still in its emerging stage. Proper analysis and quantification of the impact of different
variables like firm size, industry sector, IT staff, infrastructure and organizational
resistance for real world cases are required for its adoption and implementation [65].

5.5.3. Big Data and Analytics

Big data analytics describes the process of uncovering trends, patterns, and
correlations in large amounts of raw data to help make data-informed decisions [66].

Today, supply chains are highly supported by advanced networking technologies —
sensors, tags, tracks and other smart devices, which are gathering data on real-time
basis [67]; [68], which provides end to end demand and supply visibility [68]; [69].

Hazen et al. [70] argued that the effectiveness of decision making in supply chains
often hinges upon the quality of the data processed via organizational infrastructure,
which enables the supply chain managers to quickly acquire, process and analyze data.

5.5.3.1. Applications of BDA in Supply Chain Processes

According to Nguyen et al. [71], the following processes can be enhanced by applying
big data and analytics (BDA).

e Demand Forecasting;:

Organizations can leverage BDA by applying predictive analytics and machine
learning algorithms to analyze historical sales, consumer behavior, and external
factors like market trends and economic indicators to increase accuracy of demand
prediction reducing the risk of overstocking or stockouts.

e Inventory Management:

BDA enables real-time tracking of stock levels and suggests optimal replenishment
strategies to enhance inventory visibility, reduce holding costs at the warehouses
and minimizes the risk of overstocking or stockouts.

e Supplier Relationship Management:

Suppliers’ performance can be tracked and evaluated by creating KPIs and
analyzing metrics such as delivery times, quality rates, and compliance records.
This will facilitate better supplier selection, improve negotiation positions, and
help building stronger partnerships.

e Logistics and Transportation:
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Using BDA can optimize routing, predict transit times, and monitor transportation
assets. This will lead to increased efficiency in logistics operations, which is
equivalent to cost savings, reduced delivery times, and improved customer
satisfaction.

Customer Relationship Management:

BDA can be employed to analyze customer feedback, purchasing behavior, and
preferences which will assist in applying personalized marketing strategies and
customization and improve product offerings enhancing customer satisfaction and

loyalty.

3.2. Challenges of using BDA in Supply Chain Processes

Data Quality and Integration Issues:

Quality of data is very important to ensure accurate analysis and better decision
making. This can be hard to achieve due to diverse data sources and difficulties
with standardizing supplier and logistics data across multiple platforms.

High Implementation and Infrastructure Costs:

Setting up cloud-based analytics platforms, Al models, and IoT devices requires
significant financial investment.

Lack of Skilled Personnel:

Many traditional supply chain managers lack expertise in machine learning and
big data modeling. This can be assessed using tools such as the Prosci ADKAR
survey. If employees lack digital skills, targeted training programs should be
implemented to improve their ‘Knowledge” and “Ability” to use new technologies
effectively.

Security and Privacy Concerns:

Big Data systems collect sensitive data, making them targets for cyberattacks and
data breaches.

Resistance to Change and Organizational Adoption:

Employees and management may resist data-driven decision-making due to fear
of job displacement or lack of familiarity with new technologies.

Ethical and Regulatory Compliance Issues:

Governments impose strict data protection regulations, which affect how supply
chain data is collected and used. Therefore, companies must ensure compliance
with cross-border data privacy laws while sharing logistics data.

5.5.4. Artificial Intelligence

By conducting a systematic literature review, Toorajipour et al. [72] highlighted the

most important applications for Al in supply chains operations and most common

challenges obstructing the implementation.
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5.5.4.1. Applications of Al in Supply Chain Processes

Route Optimization:

Al algorithms analyze traffic patterns and delivery constraints to determine the
most efficient routes, reducing fuel consumption and delivery times.

Warehouse Automation:

Al-driven robotics and inventory management systems enhance the speed and
accuracy of order fulfillment resulting in higher customer satisfaction rate.

For instance, Amazon has invested in new robotic inventory management systems
like Sequoia. Sequoia helps the company identify and store inventory 75% faster.
Through a customized inventory management system that organizes deliveries,
Amazon was able to reduce human effort and employee injury by 15%, and slash
the processing time by 25%.

Predictive Maintenance:

Al monitors equipment health in real-time, predicting failures before they occur,
thus minimizing the downtime of equipment and preventing failures.

Quality Control:

Machine learning models detect defects during production, ensuring higher
quality outputs.

Customer Segmentation:

Al analyzes consumer data to identify distinct market segments, enabling
customization and targeted marketing strategies for better customer experience.
Demand Forecasting;:

Al models predict consumer demand trends, assisting in aligning production and
inventory levels accordingly.

5.5.4.2. Challenges of using Al in Supply Chain Processes

Data Quality and Availability:

Al systems require large volumes of high-quality data. Inconsistent or incomplete
data can lead to inaccurate analyses and predictions.

Integration Complexity:

Incorporating Al into existing SCM systems involves significant technical and
organizational challenges, including system compatibility and process
reengineering.

Risk Factors:

Al implementation carries inherent risks, such as potential job displacement which
my causes resistance, ethical concerns due to strict data protection regulations, and
the difficulty to find skilled personnel in the job market.


https://www.aboutamazon.com/news/operations/amazon-introduces-new-robotics-solutions
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6 Case Study

To verity the literature review, a case study was conducted about recent change
initiatives in some organizations. The aim of this case study is to explore how
organizations embed digital technologies in their supply chains and try to find
patterns and similarities among different organizations to highlight the most crucial
steps that affect the success of implementing change.

Organizations included in the study are PepsiCo, a global leader in food and
beverages, and Maersk, an integrated logistics company that offers supply chain
solutions for managing shipments and cargo.

In the table below some basic information about the two selected organizations:

Table 6.1: Cases’ general information

Food and | Shipping Technology | Technology | Retail &

beverage |and &IT &IT Home
logistics Furnishing
company
USA Denmark USA USA Sweden
$92 billion | $6.5 billion | $101.2 billion | $47.6 $47.6
billion billion

319,000 100,00+ 133,000 280,000+ 231,000
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6.1. PepsiCo

6.1.1. Initiation of Transformation

In September 2021, PepsiCo announced the launch of pep+ (pep Positive), an
ambitious strategy aimed at end-to-end supply chain transformation. At the core of
this major initiative was sustainability [73].

PepsiCo embarked on its digital transformation journey by recognizing the potential
of technology to reshape its operations and capture new market opportunities.

In the words of Ramon Laguarta, PepsiCo’s Chairman and CEO: “pep+ is the future of
our company—a fundamental transformation of what we do and how we do it to
create growth and shared value with sustainability and human capital at the center. It
reflects a new business reality, where consumers are becoming more interested in the
future of the planet and society.” [73]

6.1.2. Challenges Identified

PepsiCo’s new strategy, though ambitious, presented numerous challenges including
complexity of product lines, adapting to market demands, sustainability efforts,
technology integration, and partnership and collaboration. To bridge the gap between
the supply chain’s current state and its future desired state, the company would have
to adapt [73].

6.1.3. Transformation Strategy

To transform, PepsiCo focused on the interrelationship of three areas: technology,
innovation, and digital partnerships. The transformation would involve:

Laura Maxwell, he senior vice president of supply chain for PepsiCo North America,
said that PepsiCo Labs embarked on evaluating over 2,500 startups, selecting around
200 for pilot projects that spanned autonomous technologies and beyond [74].

Hiring an IT leader, Athina Kanioura, as Chief strategy and Transformation Officer.
She says earning employee trust was one of her greatest challenges in those early
months.

Kanioura insists the transformation’s goal is not distributing pink slips. In fact, she
says, PepsiCo, which employs about 300,000 workers across the globe, is transforming
all its human capital for the digital era [75].

“We are upskilling every employee of PepsiCo, whether you know someone who sits
in company headquarters or you're sitting in a plant or out selling our products,”
Kanioura says [75].
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Technology played a major role in the transformation. The new strategy involved
modernizing data and cloud infrastructure, as well as automating repeatable processes
and workflows.

Digital technologies like mobile barcoding, warehouse automation, and RPA via
software solutions were coupled with Al and robotics to enhance operations. These
technologies elevated supply chain visibility, manufacturing agility, efficiency, and
forecast accuracy.

To cement itself as one of the best supply chain companies in the world, PepsiCo
looked to its partner network. PepsiCo Labs fostered a culture of collaboration with
internal and external partners. By working closely with startups, tech innovators, and
other stakeholders, the company was able to co-create solutions that were both scalable
and impactful .

These successful pilot projects were not just one-off experiments but were viewed as
templates for scaling successes across PepsiCo’s global operations. Using this
approach ensured that successful innovations could be leveraged to their fullest
potential [73].

Moreover, PepsiCo strategically partners with tech innovators and startups, fostering
a culture of innovation and gaining access to cutting-edge technologies that fuel its
digital transformation.

In their transformation journey, PepsiCo embraced the Internet of Things (IoT) to
optimize its supply chain, enabling real-time monitoring of inventory, distribution,
and production processes, leading to enhanced efficiency and cost savings. They also
leveraged big data analytics to make informed decisions, from product development
to marketing strategies, resulting in precise insights and increased agility in a dynamic
market landscape.

6.2. Maersk

6.2.1. Reason for change

In 2017, Maersk still operated with mainly paper-based processes and a complex
infrastructure typical of the industry. Traditional complex operations meant that “for
each container shipped, there may be up to 30 different parties involved,
communicating up to 200 times.” [76]

Maersk, the world’s largest container shipping company, wanted to digitalize its
global supply chain to improve transparency, reduce paperwork, and enhance
collaboration across stakeholders. We can see how digitizing a paper-based system,
particularly one where individual documents were often handled many times, was an
essential first step [51].
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Maersk appointed a new Chief Information and Technology Officer from within the
company, someone with excellent knowledge of the business [77].

6.2.2. Strategic Collaboration

Maersk, in partnership with IBM, developed TradeLens, a blockchain-based platform
that digitizes supply chain processes. It provides end-to-end visibility of shipments,
automates documentation, and reduces delays.

"TradeLens uses blockchain technology to create an industry standard for the secure
digitization and transmission of supply chain documents around the world,"
commented Peter Levesque, CEO of Modern Terminals. "This initiative will generate
tremendous savings for our industry over time while enhancing global supply chain
security. Modern Terminals is pleased to participate as a network member in testing
this exciting shipping industry innovation." [78]

The initiative focused on bringing together various parties in the shipping industry,
including shippers, freight forwarders, port and terminal operators, and customs
authorities, to support information sharing and transparency. IBM and Maersk also
announced that 94 organizations are actively involved or have agreed to participate
on the TradeLens platform built on open standards [78].

6.2.3. Cultural shift

The company emphasized the importance of digitalization to its employees and
provided training to help them adapt to new tools and processes.

6.2.4. Result

During the 12-month trial, Maersk and IBM worked with dozens of ecosystem partners
to identify opportunities to prevent delays caused by documentation errors,
information delays, and other impediments. One example demonstrated how
TradeLens can reduce the transit time of a shipment of packaging materials to a
production line in the United States by 40 percent, avoiding thousands of dollars in
cost. Through better visibility and more efficient means of communicating, some
supply chain participants estimate they could reduce the steps taken to answer basic
operational questions such as "where is my container” from 10 steps and five people
to, with TradeLens, one step and one person [78].
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6.3. Dell Technologies

6.3.1. Realization of the need for change

In March 2018, during a leadership meeting in Austin, Texas, headquarters of Dell
Technologies Inc., the board realized that Dell had not yet managed to digitally
consolidate its supply chain systems. In the past, a variety of digital projects had been
explored and used across Dell’s supply chain, and several digital systems were already
in place. But these systems were disparate and not well integrated. Employees relied
heavily on Microsoft Excel for data analytics and data sharing, and there was a lack of
coordination in the digital realm [79].

“We have been transforming Dell’s business and the computer industry for decades.
The challenges we are facing today should drive a transition towards a value- and
data-driven supply chain. We have to define what supply chain capabilities can help
Dell better respond to our ever-changing customer requirements.” Kevin Brown, chief
supply chain officer of Dell Global Operations [79].

6.3.2. Transformation Strategy

In the light of this meeting, Andrea Smith, the senior vice president of strategy for
Dell’s Global Operations (Dell GO), was tasked with a new challenge of significant
proportions. Smith, alongside her team, were asked to propose a new plan and path
forward to realize the digital transformation of Dell’s supply chain. This step is
equivalent to the step of “Building a powerful guiding coalition” in Kotter’s change
framework.

Before the leadership meeting, Smith’s team had been working tirelessly to create a
strategy for Dell’s digital supply chain transformation. After the strategy was defined,
it was time to start implementing it.

Dell GO’s strategy team started by examining the digital landscape. Over a period of
six months, the team reviewed more than sixty academic publications, attended
external forums and conferences, and held approximately 100 interviews with experts
from industry and academia. The main outcome of the six-month exploratory work
was the identification of eighty technologies with a potential impact on supply chain
operations.

Dell GO’s strategy team organized multiple workshops with subject matter experts in
their various functional areas. In these workshops, participants brainstormed how
digital technologies could be applied to their specific activities and operations and
assessed which implementations might have the greatest positive impact.

A year into the program, most of the work done in the digital transformation space
had been focused on technology. However, the strategy team had come to the
realization that there was a lot more to consider than just the implementation of
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discrete initiatives. Dell identified five core stakeholder experiences focusing on
customers, suppliers, and the workforce. This approach shifting the focus from just
implementing digital technologies to creating impactful experiences for all
stakeholders.

Dell's strategy team mapped out processes related to each stakeholder experience,
diagnosed current performance, identified technological applications, and redesigned
processes as needed. This comprehensive roadmap guided the transformation efforts.

They figured out that a solid data foundation was a prerequisite for the digital
transformation and for the realization of every stakeholder experience. Therefore, they
created a dedicated "data analytics and automation" group. This team centralized data
management, ensuring consistency and reliability across the supply chain.

Also, they launched digital upskilling programs to equip employees with the needed
competencies for managing digital tools.

Dell’s chief supply chain officer emphasized that the company initially had to
prioritize and focus on just one or two of the five stakeholder experiences. It was
virtually impossible to tackle all five at once due to the complexity involved and the
use of available resources. They decided to be customer-centric, and priority should
be given to the stakeholder experiences related to the customers [79].

6.3.3. Results

The automation of manual processes, particularly in parts supply, resulted in
significant time savings and reduced labor costs which increased operational
efficiency. Moreover, the integration of data assisted the decision-making and reduced
forecasting errors.

6.4. IBM

6.4.1. Realization of the need for change

Previously, the IBM supply chain ran on legacy systems spread across different
organizational silos, making information sharing slow and incomplete. Employees
also performed much of their work on spreadsheets, which impeded collaboration and
real-time data transparency. They recognized that traditional supply chain planning
methods were insufficient for modern, fast-paced global operations.

At the same time, IBM was making major strides in Al, cloud, data fabric, IoT, edge
computing and other tools. “We saw the advances IBM was making in all these new
technologies,” says Ron Castro, Vice President of IBM Supply Chain. “So, we asked,
‘“Why not leverage our own technology to move our own supply chain forward?"”
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As a consequence, they decided to introduce the IBM cognitive supply chain project.
“The principle behind why we embarked on this journey was to answer the question,
‘How can we best react to disruptions to manage resiliency and our client
experience?’” says Castro. “We needed to identify disruptions quickly, analyze the
data, get insights and decide on the best course of action.”

IBM supply chain management set out a bold vision to build its first cognitive supply
chain. The aim was to have an agile supply chain that extensively uses data and Al to
lower costs, exceed customer expectations, ruthlessly eliminate or automate non-value
add work and exponentially improve the experience of supply chain colleagues.

6.4.2. Transformation

IBM Consulting was brought in at the beginning to help develop the processes
required to drive the transformation. “We consider ourselves ‘Client Zero’ for IBM
Consulting,” says Debbie Powell, IBM Digital Supply Chain Transformation Leader.
“We have the technology to do what we need to do. It’s the culture and the processes
where change was needed. That’s why, Training programs were introduced to help
employees adapt to new Al-powered systems. Also,

“We put a lot of effort into agility and a cultural shift to empower people and adjust
workflows in a controlled way,” says Matthias Grafe, Director of IBM Supply Chain
Transformation. “We went from a top-down approach to identifying personas from
the bottom up, the people that actually make the decisions.”

“Successful digital transformation required us to challenge traditional ways of
working that were held sacred for decades and win the hearts and minds of supply
chain colleagues for change to stick,” says Takshay Aggarwal, Partner, IBM Supply
Chain Transformation.

The IBM supply chain digital transformation is mainly about building sense-and-
respond capabilities. This was achieved by democratizing data and automating and
augmenting decisions achieved by combining cognitive control tower, cognitive
advisor, demand-supply planning and risk-resilience solutions. “We view the
cognitive control tower as the single source of truth where you have access to all the
data and it helps advise the best course of action,” says Castro. “It also helps gather
insights from the information quickly across the end-to-end supply chain.” The
Cognitive Advisor enables real-time, intelligent supply chain visibility and
transparency [80].

6.4.3. Results

By deploying a cognitive supply chain, IBM reduced supply chain costs by USD 160
million related to reduced inventory costs, optimized shipping costs, better decision-
making and time savings, and built in more resilience and agility. Also, order
fulfillment was enhanced, even during the peak of the covid-19 pandemic, IBM
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maintained a 100% order fulfillment rate of its products to clients by using its cognitive
supply chain to quickly re-source and re-route parts as necessary.

Moreover, they achieved transparency and end to end supply chain visibility. “In the
IBM cognitive supply chain, anyone can access the data, depending on their authority.
It’s a real-time, single view of the truth, giving us immediate insights to manage the
client experience, operate with resilience and react to market disruptions much faster,”
says Castro.

“The collaboration between IBM Systems and IBM Consulting teams to transform our
own business and demonstrate the power of exponential technologies in supply chain
has been one of our finest moments as a company,” says Rob Cushman, Senior Partner,
IBM Supply Chain Transformation [80].

6.5. IKEA

6.5.1. Disruption

The COVID-19 pandemic has created a lot of problems across the globe disrupting a
lot of companies. Consequently, IKEA’s supply chain was affected by creating a lot of
troubles in terms of the inflow of goods to their warehouses. Also, there were labor
shortages due to sickness and lockdowns and the work from home initiative. Most of
the people working from different departments in the supply chain mentioned the
situation they had with suppliers where there was a lot of unavailability of different
supplier resources and experienced shortages from vendors. The lack of human
resources, shortage of drivers, and challenges in transportation have caused a lot of
uncertainties in the supply chain process.

As a result, they wanted to automate their warehouse inventory checks instead of
manually checking the pallets as well as coming up with solutions to remedy current
problems using digital technologies. The aim was to integrate new digital performance
management systems, planning tools, visibility, and a picture of their supply chain's
real-time performance to increase responsiveness and adaptability to rapidly changing
environment [81].

6.5.2. Cultural Change

The digital transformation involves a lot of cultural changes in the whole organization,
and everyone should understand the importance of serving consumers along with
maintaining a sustainable relationship with our suppliers. IKEA’s management
strategy was to put people first and trying to be transparent on what they are
undergoing in the company. They also made sure that everyday operations are
continued, and transitions are done more smoothly. Moreover, the company
considered few actions to address the digital skills gap, including reskilling or
upskilling, redeploying the existing staff, and hiring new talent from the labor market.
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We are thriving to make the whole organization work uniformly so we can work and
maximize the work throughput throughout the organization, a Development Manager
said. They introduced the culture of continuous learning to the organization. “Our
organization is constantly learning and tuning into the best digital practices that fit us
well” — Product Owner [81].

6.5.3. Results

As a result of this initiative, by partnering with digital agency Work & Co, IKEA's e-
commerce usage has increased a great deal by introducing a mobile application. They
have also introduced self-service checkouts so that people can order and pick up stuff
on their own without any hassle. IKEA has converted some of its spaces from the
physical stores to click and collect centers, where the customers would search for the
products on a website, select the ones they want, and purchase them online, and in the
background, IKEA would arrange these items at a center so that people can come and
pick up their purchases and go out, this enabled people to shop remotely and not
disrupt the business. These enhancements boosted the in-store and online customer
experience [81].

IKEA also introduced the usage of machine learning and artificial intelligence to tackle
a lot of things that were otherwise done by humans such as demand forecasting to
avoid problems of overstocking or stockouts. Leveraging IoT technology IKEA’s
visibility increased across the supply chain.

6.6. Analysis and Findings

The table below summarizes the steps taken the change initiatives’” of both
organizations:

Table 6.2: Case Analysis for Pesico & Maresk

Steps taken PepsiCo Maersk

Realizing the | PepsiCo recognized the Maersk had a lot of paper-based

need for importance of digital processes that made

change transformation to enable communication among
reshaping its operations and | stakeholders harder and could be
capture new market lost in the long process. They
opportunities wanted to digitalize its global

supply chain to improve
transparency, reduce paperwork,
and enhance collaboration across
stakeholders.

creating growth and
sustainability.
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Main IoT and big data analytics Blockchain

Technologies

Implemented

Leadership PepsiCo hired an IT leader, Maersk has appointed a new

Athina Kanioura, as Chief Chief Information and

strategy and Transformation | Technology Officer from within

Officer. the company.

Stakeholders | ® EarniTlg employee trust. ] The company erjn}.)ha.size.d the
Engagement e Upskilling every . ¥mportance of digitalization to
employee of PepsiCo its employees.

e Culture of collaboration e They provided training to
with internal and external help them adapt to new tools
partners. and processes.

e Fostering a culture of e Maersk got involved in a
innovation and gaining partnership with IBM, and
access to cutting-edge developed TradeLens.
technologies that fuel its | ¢ 94 organizations are actively
digital transformation. involved or have agreed to

participate on the TradeLens
platform built on open
standards.
Pilot Testing | They introduced pilot They conducted a 12-month trial
projects to act as experiments | for the TradeLens platform.

and then scaling successes

across PepsiCo’s global

operations.

Table 6.3: Case Analysis for Dell, IBM & IKEA
Steps taken | Dell Technologies IBM IKEA
Realizing the | Dell realized its IBM faced legacy | The COVID-19
need for digital systems were | systems that pandemic caused
change fragmented and lacked real-time supply chain
there was a lack of data sharing and | disruptions, forcing
coordination in the decision-making. | IKEA to adopt digital
digital realm. solutions.
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Main Al, automation, and | Al-driven and Al, IoT, and mobile
Technologies | cloud-based data data analytics technology
Implemented | analytics
Leadership | Dell GO was created | IBM supply chain
and the new plan transformation
proposal for the was led by its Vice
digital President of
transformation of Supply Chain and
Dell’s supply chain | a dedicated Digital
was assigned to Supply Chain
Andrea Smith, the Transformation
vice president of Dell | Leader.
GO, and her team.
Stakeholders e They * IBM ' e Cultural
Engagement identified five Consulting changes in the
core was whole
stakeholder crea}te.d. organization.
experiences * Training e Transparent
focusing on Programs. communication
customers, * Embraced a about the
suppliers, and cu}tural changes.
the workforce. shift to e Addressing the
e Launched empower skills gap by
digital pe?ple. reskilling or
upskilling * Shifted upskilling,
. from a top- denlovin
programs redeploying
down the existing
approach to staff, and
a bottom-up hiring new
approach talent from the
where labor market.
people can e Partnering
ma1.<e. with digital
decisions. agency Work &

Co.
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Pilot Testing | Spending six months | IBM considered

exploring new themselves “Client
technologies. Zero’ for IBM
Consulting.

In the change initiatives investigated, there are some key common steps in which they
had to focus to increase the probability of the initiative’s success, however the
execution can be in different means.

To begin with, the most important step in any change initiative is realizing the need
for change. Although based on different drivers, in our case study, all organizations
concluded that they need to include new digital technologies in their supply chain
operations. For instance, PepsiCo’s main goal was to increase growth and
sustainability, and capture new market opportunities. On the other hand, Maersk’s
main drive for change was to improve the transparency and efficiency between them
and the stakeholders. They identified a problem which was the huge amount of
paperwork and paper-based processes which was not the most effective way to do
business. Similarly, Dell and IBM suffered from legacy systems that were causing
inefficiencies. On the other hand, IKEA’s main driver was to digital transformation
was to remedy the disruptions caused by COVID-19 pandemic and avoid its
occurrence again.

It has been highlighted that leadership commitment is very significant in any change
initiative. This is also evident as both organizations, PepsiCo and Maersk hired a C-
level manager to take the responsibility of executing the change initiative. PepsiCo
hired a Chief strategy and Transformation Officer, and Maersk hired a Chief
Information and Technology Officer. Dell created Dell GO (Dell Global Operations)
and assigned its digital transformation plan to its vice president, Andrea Smith. IBM
decided to leverage their own technologies they are developing into creating IBM
consulting to be responsible for the digital transformation. Also, they had a dedicated
Digital Supply Chain Transformation Leader, Debbie Powell.

In digital transformation, especially when adopting new cutting-edge technologies,
having a partnership with tech companies to provide you with the hardware and
software needed, and help you in the implementation can be crucial for the success of
the change initiative and achieving its desired goals. Consequently, PepsiCo Labs
fostered a culture of collaboration with internal and external partners. By working
closely with startups, tech innovators, and other stakeholders, the company was able
to co-create solutions that were both scalable and impactful. Also, Maersk leveraged a
partnership with IBM to yield TradeLens which is a blockchain-based platform that
digitizes supply chain processes. If they decided to work solely, they wouldn’t have
achieved the same results. Similarly, IKEA partnered with the digital agency Work &
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Co. to help them create their mobile application. On the other hand, IBM didn’t need
to partner with any tech company as they were their own inspiration to create IBM
Consulting.

Another important step we can conclude from the case study is fostering an innovative
culture among the employees in the organization. In that step, effective
communication and gaining employee trust is very crucial. However, employee trust
alone is not enough as employees should also be part of the change. Both PepsiCo and
Maersk carried upskilling of employees by providing training programs to help them
adapt to new tools and processes. Also, Dell launched digital upskilling programs and
IBM provided training programs to their employees. In a like manner, to address the
skills gap problem IKEA carried out reskilling or upskilling, redeploying the existing
staff, and hiring new talent from the labor market.

Last but not least, we can infer that pilot testing and continuous improvement is an
important aspect in any successful change initiative.
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/ Change Framework Formulation

After going through the literature review there is certainly a good relationship
between digital transformation in the supply chain and change management. The
three important variables we have identified for our study are Digital transformation,
Supply chain, and Change management. We have looked for a theoretical framework
from previous studies to structure up on through our study but unfortunately, we
could not find the right framework which touches up on all three important variables.
Hence the thesis synthesized the relationship between those three variables to create a
framework to apply change within digital transformation of supply chains.

Change is not always easy for most individuals, not to mention how hard it would be
for organizations comprising hundreds of people, thousands of operations and a wide
number of partners. For that reason change management has been a very important
topic for researchers since the middle of the past century. As stated in the literature it
started with Lewin’s change model which includes unfreezing, transition, and
refreezing which provides a fundamental understanding of the stages involved in the
organizational change. However, it is not that simple, as each stage of that process
needs a lot of planning, actions to take, and decisions to make.

Below are the steps of the proposed framework for an efficient change process of
digital transformation in supply chains.

7.1. Diagnosis

7.1.1. Problem Identification

The very first step in the organizational change process is the realization of the need
for change. There should be a problem which we will be solving by applying this
change. Thus, problem detection is very important. The problem can be detected by
any level of management in the organization or the stakeholders. For instance,
shareholders can sense the problem from the decreasing dividends they receive from
their shares. It can be also from the feedback of the customers about a certain detail in
the product or the service we offer. Middle and lower managers can feel the
inefficiency of some of the operations they are responsible for, and they report it to
their managers. Top management can feel the urge to change depending on the
performance of the business and how it is compatible with the future vision of the
organization.
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This step includes assessing current state, identifying inefficiencies, bottlenecks, and
pain points in existing supply chain operations. Also, benchmarking against
competitors should be done to recognize market and technological shifts and evaluate
industry trends.

To project our case study on the framework, for example Maersk identified a problem
which was the huge amount of paperwork and paper-based processes which was not
the most effective way to do business. Similarly, Dell and IBM suffered from legacy
systems that were causing inefficiencies. Most change initiatives should start with
realizing a need for change.

7.1.2. Setting a vision

After that, a clear digital vision should be defined to guide the direction of the change
and align transformation objectives with broader business and supply chain strategies.

7.2. Identifying a Change Leader

After formulating the vision, there should be someone responsible for achieving this
vision on ground. Hiring a change leader or assigning this role to an existing employee
is crucial to the success of the change as the change leader will be responsible for
bringing the vision’s goals to light. The change agent can be a Chief Digital Officer
(CDO), a Chief Technology Officer (CTO), or a dedicated Digital Supply Chain
Transformation Leader as in the case of IBM. It doesn’t have to be just one person,
there can be a change team with a leader as in the case of Dell. The change agents will
act as a powerful guiding coalition as in the second step of Kotter’s model.

7.2.1. Digital Strategy

This change should be driven by a solid digital strategy formulated by the change
leader and his team. Digital Business Strategy is a business answer to a digital
question: How should our business evolve to survive and thrive in an increasingly
digital world? It is not a separate strategy, but instead a lens on business strategy. All
aspects of the business strategy should be informed by digital considerations [82].

DBS is an organizational strategy formulated and executed by leveraging digital
resources to create differential value [83].

The digital strategy encompasses outlining the business goals and how digital
transformation can support them, assessing the organizational digital maturity,
identifying key digital technologies, developing a roadmap for implementation,
identifying key performance indicators, and measuring and evaluating the
performance. Hence, technically, all the change steps can be aggregated under the
digital strategy.
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7.3. Right Technology Selection

After the diagnosis comes the prescription. Selecting the optimal solution to fix the
problem is as important as the problem detection itself. According to Ozkanlisoy &
Akkartal [24], companies need to find answers to many questions such as:

e  Which technologies meet the company’s needs?
e Which technologies should they invest in?
e How to distribute their resources to these technologies?

Part of the digital strategy formulated is to monitor and evaluate digital
transformation initiatives and test their impact consistently. Apart from deciding on
the right technologies to use, the strategy, capabilities, business models, and the
organizational structure should be suitable for this. All these should be assessed
against the technological choice that is going to be adopted and ensure their
correspondence.

7.4. Readiness for Change

After the diagnosis and the prescription, comes the treatment phase. However, before
the treatment, one should make sure he is ready for it and has no specific allergies to
that treatment. Hence readiness for change should be measured and created if
necessary.

7.4.1. Measuring Readiness for Change

Apart from the medical analogy, organizational readiness for change can be measured
from two perspectives. The structural perspective and the change recipient’s
perspective. The structural readiness for change is measured by evaluating the
technological infrastructure and digital skills as is and comparing it the digital
infrastructure to be to identify the gaps. A gap analysis is a process that compares your
current state to your desired future state. It’s like a bridge that helps you move from
where you are (point A) to where you want to be (point B).

Particularly, in supply chains, measuring readiness of change can be extended to
outside the organization’s borders. Some changes might also affect, or need the
cooperation of your supplier, distributors, or existing partners. Therefore, readiness of
change should be assessed on all affected parties to ensure their willingness to
collaborate.

As stated in the literature, readiness of change should be measured from the change
recipient point of view as they are the factor really experiencing and applying the
change. Especially, in supply chains constitutes a lot of crucial operations between
many organizations and contains a wide range of employees ranging from managers
to workers which mostly lack digital expertise.
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People experience change in many aspects in their everyday life, some changes are
forced, and some are by our choice, so people should feel that they are part of the
change and forced to it. Hence, the change plan should be communicated
transparently to everyone in the organization. How people react to changes are
affected by some factors such as social differentiation, and individual personality
differences such as openness. These will affect the beliefs of the change recipient and
therefore shape his behavior.

Therefore, to collect some insights about the change recipients’ reaction, surveys or
interviews can be conducted to measure the five key beliefs stated by Holt et al. [13]
which are discrepancy, self-efficacy, principal support, personal valence,
appropriateness.

7.4.1.1. How to Implement a Change Readiness Assessment?

1. Define the Change Initiative
First of all, to address the change readiness assessment correctly, the change
initiative should be defined. Defining the change initiative answers two main
questions. The first question is “what change is happening?”. The second
question would be “who is mainly going to be affected by this change?”. For
example, it can be customers, suppliers stakeholders, or combinations between
them.
2. Select an Assessment Tool
Based on the definition of the change initiative, what the change is and who is
affected by the change, the assessment tool is chosen.
For instance:
e For employee engagement — Use ADKAR survey.
e For cultural readiness — Use HBR or McKinsey’s survey.
e For structured change readiness — Use Kotter’s checklist.
3. Gather Data
Data can be gathered using different channels based on the selected assessment
tool. They can be collected via surveys, interviews, or focus groups.
4. Analyze Results & Identify Gaps
5. Develop an Action Plan
Action plans to create readiness are made based the results of the assessment
tools.
For example:
e If resistance is high — Improve communication & training.
e If technology is lacking — Strengthen digital skills & infrastructure.
e Ifleadership is weak — Build a stronger guiding coalition.
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7.4.2. Creating Readiness for Change

Digital transformation can be applied gradually in which users are given time to
integrate into the new system, or directly by creating tension for users as it alters the
way users are used to doing business. This depends on the organizational readiness
for change. If the readiness for change measures was not sufficient, then it should be
created.

According to the institutionalizing change model by Armenakis & Harris [14],
readiness can be created by change agents using some influence strategies to shape the
five beliefs such as: active participation, persuasive communication, formalization
activities, rites and ceremonies, and human resources management practices.

At this stage communication is very important also to notify change recipients about
what exactly the change is, why and how it is going to be done, and how it can be
beneficial for them. Communication is important as it would raise a person’s
awareness of the nature of the change and increase their willingness to engage in the
change and cooperate.

After selecting the suitable influence strategies, it is expected that readiness for change
will be created. To ensure these strategies are effective, readiness for change is re-
measured by doing surveys and conducting interviews to collect perceptions on key
readiness factors from employees and stakeholders across various organizational
levels to gather insights from diverse perspectives. Pilot testing also can be an effective
way to determine whether the organization is ready for the change or not by running
small-scale implementations to test readiness before full deployment.

7.5. Stakeholders Engagement

7.5.1. Communication

The change in supply chains should include all stakeholders, employees, suppliers,
customers, and partners as the digital transformation will affect how things are done
along the whole chain. For example, the change can include resourcing and changing
our suppliers in the whole supply chain to choose suppliers who are compatible with
our technological practices if the current ones are not willing to cooperate. Therefore,
change should be communicated along the whole supply chain to ensure their
willingness to cooperate.

7.5.2. Employees Upskilling

Employees upskilling can also be part of the “creating readiness for change” phase.
After conducting a skill gap analysis and evaluating your digital skills, digital
upskilling programs and customized training programs can be provided to the
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employees. Also, the skills gap problem can be addressed by reskilling, redeploying
the existing staff, or hiring new talent from the labor market.

To measure the training programs usefulness, KPIs and employee feedback surveys
can be used to ensure their success.

In 2021, 71 global companies responded to a supply chain survey by McKinsey &
Company about how the supply chains are being reshaped by digital technologies
following the COVID-19 pandemic and the new competencies and expertise that
should be acquired be supply chain workers. The figure below shows how leaders deal
with the skill gap problem as per the survey by McKinsey & Company in 2021.

Reskill today's
labor force

" e ator market NN -
the labor market

Redeploy the existing _ 30

labor force internally

55

Hire external talent
temporarily

[
=

Figure 7-1: How leaders reskill or deploy their
workforce (% of respondents) [85]

Source: McKinsey survey of global supply chain leaders (May 4-June 16, 2021; n=71)

It showed that the participating companies tend more to reskilling existing labor and
acquiring new talents from the labor market. They are more favored than redeploying
the existing force internally and hiring external talents temporarily.

7.5.3. Partnerships

As digital transformation in supply chain operations is a very specialized field, an
organization cannot solely depend on herself to apply the transformation unless you
are IBM. Therefore, partnerships plays a crucial role in this aspect. Partnering with a
tech company to provide the hardware, software, and the know-how of running these
technologies is important. Also, collaborating with consultants or with educational
institutions to provide your human resources with the sufficient trainings and digital
expertise.

There is a significant opportunity to partner with educational institutions. Forward-
leaning educational institutions respond to today’s challenges by creating
opportunities beyond traditional degrees. These institutions are staffed by highly
effective educators who are experts in their field. Moreover, these institutions have
deep organizational knowledge and resources to develop educational offerings [84].
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Leveraging partnerships can accelerate knowledge transfer and solution deployment.
In the case study, apart from IBM which was inspired by their own technologies to
digitally transform their supply chain, all other cases partnered with one or more
organization to help them to in their transformation process.

7.6. Implementation of change

When the organization is ready for the change, then comes the implementation
process. All the past steps aimed to finally reach the implementation in the best
possible condition.

7.7. Evaluation of the change process

Change is a cycle; it is a never-ending process. After successful change
implementation, it is evaluated and controlled by continuously monitoring related
KPIs and gathering feedback from employees, partners, and customers. This also aims
to create a culture that values feedback and continuous improvement.



82 7| Change Framework Formulation

7.8. Change Framework Flowchart

The following chart shows a visual representation of the change framework
developed.
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Figure 7-2: Change Framework for Digital Transformation in Supply Chains
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8 Conclusion

The digital transformation of supply chains is not merely a technological upgrade, but
it alters the way organization do business. Therefore, it requires a complex structured
organizational change process to manage transitions, overcome resistance, and ensure
sustainable success. This thesis has explored how organizations can effectively
implement change management strategies to support digitalization initiatives within
supply chains.

Through a systematic literature review, the evolution of change management theories
and models throughout history were examined, starting from Lewin’s model and
including McKinsey’s 7-S Framework, ADKAR Model, Jick's Tactical Ten-Step Model,
Kotter’s 8-Step Model and Mento et al.'s Change Framework. These models provided
insights into the importance of having a specific vision, communication, leadership
commitment, readiness assessments, and training programs in driving successful
digital transformation efforts. The review also highlighted common barriers to change,
such as employee resistance, skill gaps, and misalignment between technology
adoption and business objectives.

The review also explored the key pillars of digital transformation, the competencies
required for digital transformation, and highlighted the roles of change agents, such
as CDOs, in different organizational structures. Moreover, the review explored how
digitalization can improve supply chain performance. It was found that digitalization
can increase visibility across the supply chain, provide transparency, increase supply
chain’s flexibility, and better demand forecasting enabling better decision making. It
also addressed them main challenges obstructing the digital transformation in supply
chains such as lack of digital strategy and internal competences, high cost,
implementation difficulties, and difficulty of choosing the right technology. Lastly, the
review investigated how specific new technologies, such as IoT, Al, and Blockchain
can contribute to supply chains ‘processes enhancements and the challenges facing the
utilization of these technologies in supply chains.
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A multiple-case study analysis of PepsiCo, Maersk, Dell, IBM, and IKEA was
conducted to investigate real-world applications of change management in digital
supply chain transformations. The findings revealed several critical success factors,
including:

e (lear definition of them aim of the change

e Strong leadership commitment (e.g., appointing a Chief Digital Officer or
Digital Transformation Lead).

o A well-defined digital strategy aligned with organizational objectives.

e Employee upskilling and engagement to reduce resistance and increase
adaptability.

e Strategic partnerships with technology providers and consultants to facilitate
smoother digital adoption.

e Pilot testing and continuous improvement to ensure scalable and sustainable
change.

Based on these findings, this thesis proposes a Change Management Framework for
Digital Transformation in Supply Chains, integrating diagnosis, leadership selection,
digital strategy formulation, optimum technology selection, readiness assessment,
stakeholder engagement, implementation, and evaluation. This framework provides a
structured approach for organizations looking to successfully navigate digital
transitions in supply chains while mitigating risks associated with change.

8.1. Main Contributions

This research contributes to both academic literature and industry practices in several
ways. While previous studies have explored change management and supply chain
digitalization separately, this thesis integrates both domains, offering a comprehensive
framework that applies change management principles to digital transformation in
supply chains. Also, by analyzing real-world digital transformation initiatives in
supply chains, this study provides practical insights into how companies overcome
challenges and implement change successfully. Moreover, the proposed Change
Management Framework offers a practical, step-by-step guide for businesses to plan
and execute digital transformation initiatives in supply chains effectively.
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8.2.
1.

Future Research Suggestions

Digital Change Metrics and Key Performance Indicators (KPIs)

Developing quantifiable metrics to measure the success of change management
in digital supply chains remains an open research area. Future research should
define and standardize KPIs for tracking change adoption, digital ROI, and
employee engagement during transformation initiatives.

The Role of Al in Change Management for Digital Transformation

With AI and machine learning revolutionizing decision-making, future
research should explore how Al-driven change management tools can enhance
the effectiveness of transformation initiatives.

Longitudinal Studies on Digital Transformation Impact

Future studies should focus on long-term effects of digital transformation on
supply chains, tracking organizations over multiple years to assess
sustainability, adaptability, and continuous improvement mechanisms.
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A Appendix A

This appendix constitutes the data related to the case study in chapter 6. First, it
contains the code used to generate the word cloud eliminating the unnecessary word.
The most relevant repeated words in the five cases were produced which assisted in
identifying and selecting the most important relevant themes to focus on and base our
study analysis on.

That is followed by the word clouds generated from the code at different stages. Then,
there are the tables with data about all the interviewees quoted in all cases.

A.1. Code

import docx

import string

from collections import Counter
import pandas as pd

import matplotlib.pyplot as plt
from wordcloud import WordCloud
import ace_tools as tools

# Load the case study document
file_path = "/mnt/data/case study.docx"
doc = docx.Document(file_path)

# Extract text from the document
text ="\n"join([para.text for para in doc.paragraphs if para.text.strip()])

# Tokenization: Convert to lowercase and remove punctuation

mne oo

words = text.lower().translate(str.maketrans("", "", string.punctuation)).split()

# Define common stopwords to remove
custom_stopwords = set([

"the", "and", "to", "of", "in", "for", "on", "with", "by", "as", "at", "is", "that", "was", "it",
"this", "its", "be", "an", "or", "which", "from", "has", "have", "their", "they", "we", "can",

"non "non

"also", "not",

"non non "non

are”, "all", "so", "will", "new", "more", "one", "but", "each", "who", "been",
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"non nmnon n.n nn

"these", "than", "had", "out", "about", "into", "some", "other", "our", "such", "up", "over",

non m"non mon n"non non mon

"only", "after", "when", "then", "being", "many", "used", "even", "well", "most", "own"])

# Additional stopwords including irrelevant words and company names

additional_stopwords = set(["a", "supply", "chain", "pepsico”, "maersk"”, "dell", "ibm",
"ikea", "digital", "transformation"])

# User-defined extra stopwords
extra_stopwords = set(["we", "lot", "dell's"])

# Combine all stopwords
final_stopwords = custom_stopwords.union(additional_stopwords, extra_stopwords)

# Remove stopwords from the words list
filtered_words = [word for word in words if word not in final_stopwords]

# Count occurrences of "digital transformation" as a whole phrase
digital_transformation_count = text.lower().count("digital transformation")

# Compute word frequencies
word_freq = Counter(filtered_words)

# Ensure "digital transformation" is counted as a phrase
if digital_transformation_count > 0:
word_freq["digital transformation"] = digital_transformation_count

# Get the top 20 most frequent words
top_20_words = dict(word_freq.most_common(20))

# Generate a word cloud for the top 20 words
wordcloud = WordCloud(width=800, height=400,
background_color="white").generate_from_frequencies(top_20_words)

# Display the word cloud

plt.figure(tigsize=(10, 5))

plt.imshow(wordcloud, interpolation="bilinear")

plt.axis("off")

plt.title("Final Word Cloud of Top 20 Words (Fully Cleaned)", fontsize=14)
plt.show()
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A.2. Word Clouds

The following word cloud was the initial word cloud generated without removing
words.
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Figure A-1: Initial word cloud

After some iterations, removing irrelevant words and selecting only the most twenty
recurred words, that's how the word cloud looked like.

lot G :
d a t operations
S company
acrosss technol Qgy fodl

visibility cognltlve people

systems

WO r k digital transformation

Figure A-2: Filtered word cloud
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A.3. Interviewees Data

Al Appendix A

The following tables shows essential data about the interviewees quoted in the five

cases of the case study.

Table A.1: Interviewees data

Gender Male Female Female Male Male Male
Organization | PepsiCo PepsiCo PepsiCo Modern IBM Dell
Terminals Technologies
Case PepsiCo PepsiCo PepsiCo Maersk IBM Dell
Technologies
Country Global Global Global Hong Global Global
Kong
Position Chairman | Senior Vice | Chief Strategy CEO Vice Chief Supply
and CEO | President of & President | Chain Officer
supply chain | Transformation of IBM | of Dell Global
Officer Supply Operations
Chain
Source Elias Brian Paula Rooney, PR IBM.com | I Borrella et
Schoelman, Straight, CIO.com [75] | Newswire [80] al., 2021
RFgen [73] | SupplyChain [78] [79]
247 [74]
Date 5 April 2024 5 March 1 Dec 2022 9 August | July 2022 | 13 Dec 2021
2024 2018



https://www.supplychain247.com/author/bstraight
https://www.supplychain247.com/author/bstraight
https://www.cio.com/profile/paula-rooney/
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Table A.2: Interviewees data continued

Gender Female Male Male Male Male Female
Organization IBM IBM IBM IBM IKEA IKEA
Case IBM IBM IBM IBM IKEA IKEA
Country Global Global Global Global Germany Germany
Position Digital Director | Partner, Senior Product Development
Supply of IBM IBM Partner, Owner Manager
Chain Supply Supply IBM
Transform | Chain Chain Supply
ation Transfor | Transform Chain
Leader mation ation Transform
ation
Source IBM.com | IBM.com | IBM.com | IBM.com | Uppalapati, | Uppalapati, N.
[80] [80] [80] [80] N. & & Ponnana, R.

Ponnana, R. K. (MBA
K. (MBA Thesis) [81]
Thesis) [81]

Date July 2022 | July 2022 | July 2022 | July 2022 June 2022 June 2022
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