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Digitalization of a Customer-Centric Supply Chain

Natalia Szozda, Wroclaw University of Economics & Business, Wroclaw, Poland

ABSTRACT
Background: Increasing customer needs and expectations for purchased products and services have for
many years emphasized the important role of the customer in supply chains. Another critical aspect of
modern supply chains is process automation, data analytics and, consequently, the digital transformation of
supply chains. In the context of these challenges, the following questions arise: how does the digital
transformation of the supply chain support processes in a customer-centric supply chain, and which groups
of technologies are used in a customer-centric supply chain? Therefore, the aim of this article is to identify
the role of digital technologies in a supply chain that dynamically adapts to customer expectations.
Methods: The article presents case studies of two supply chains, Electrolux and P&G, which claim that their
structures and processes are customer-centric and are currently undergoing changes, including digital
transformation. The case studies are additionally supported by research findings from The Global
Manufacturing Research Group Survey.
Results: Based on a literature review and the case studies presented, the technologies with the most significant
impact on customer-centric supply chain processes are identified. An attempt is also made to create a digital
customer-centric supply chain model, which is presented and described in the context of its main processes
and the technologies used.
Conclusions: Digital transformation plays an important role and supports processes in the customer-centric
supply chain. Advanced analytics and Big Data are particularly important technologies that enable
continuous improvement of supply chains, including monitoring and optimisation of processes. As a result,
dashboards are becoming the primary tool for supply chain managers to monitor and analyse the

effectiveness of supply chain processes.

Keywords:
digital supply chain, customer-oriented planning, customer-driven supply chain, customer-centric supply

chain, digital transformation, advanced analytics.



Does CBAM Set a Price for Carbon? An Assessment
AJ Stagliano, Saint Joseph’s University, USA

Abstract

Does CBAM Set a Price for Carbon? An Assessment Abstract When the Paris Climate Accords were
adopted at the COP 21 meeting late in 2015, there was a sense that the 1997 Kyoto Protocol finally
would be accomplished with concrete goals and mechanisms for achieving climate change mitigation.
As of early 2024, 195 members of the United Nations Framework Convention on Climate Change had
ratified this international treaty, each making a national-level commitment to contribute toward the goal
of net zero anthropogenic greenhouse gas emissions by the middle of the 21st Century. The
expectation—supported by strong scientific evidence—was that emissions control at the stated amount
would limit mean global temperature change to less than a 20 C increase as compared to pre-industrial
levels. The Paris Agreement does not prescribe the mechanism for specifying the nationally determined
contributions that are required to achieve the aims of the treaty. Neither is there a statement in the
accord of the methods that are to be implemented so that the planet-saving goals can be accomplished.
The latest European Union (EU) action plan to achieve net zero emissions by 2050 is the Carbon
Border Adjustment Mechanism (CBAM). The stated objectives of CBAM—which will not be fully
effective until 2026—are twofold: (1) reducing global “carbon leakage,” and (2) inducing EU trading
partners to adopt green technologies in their production processes. CBAM is a tariff on carbon intensive
products, such as steel, aluminum, and cement, that are imported to the EU from countries with no
carbon pricing mechanism. In effect, when a country without a carbon tax trades certain goods with EU
component nationstates, the EU will impose one. CBAM engenders a plethora of macroeconomic,
international trade, and welfare questions. The significant one addressed in this research is whether
CBAM actually sets a price on carbon. In this context, and given the manner in which CBAM is
expected to be implemented, the focus is on a nominal pricing mechanism, not the so-called “social
price” of carbon. This research provides insight regarding the possibility of linking a national-level
carbon market—in this case the EU Emissions Trading System—uwith a tariff that seeks to curtail cross-
border carbon leakage. If CBAM s effective, then not only will a worldwide price for carbon be
established but a mechanism will be proven for incentivizing conversion to low-carbon production of

those goods that are particularly harmful to the environment.



Transition to Clean Energy: How Can It Be Achieved?
Patrick Taugher, Grenoble Ecole de Management, France

Abstract

Transition to Clean Energy: How Can It Be Achieved? Recent events, such as COVID-19 and geopolitical
conflicts, have affected the future success of global goal of transition to clean energy. This vital transition is
currently in danger despite the global vision shared by the European Union, United States, China, and many
other countries that have signed the Paris Agreement and have committed to achieving the net-zero carbon
emission economy by the year 2050. There has been rapid growth in the renewable energy market demand as
more governments enact policies to limit fossil fuel usage and drive this transition into a more sustainable
future. This massive increase in demand, however, has outpaced the capacity of supply and created the ripple
effects throughout the supply chain creating a serious problem. The flow of the supply chain can be
identified as follows: 1. Raw material extractors (supply); 2. Assembly plants (production/generation); 3.
Energy distribution networks (distribution); 4. Consumers (demand); 5. Recycling firms (disposal). Each of
these steps in the supply chain flow faces unique problems that can result in inefficiencies, delays, and
overall failures across the industry. In addition, external factors, such as government regulations, public
acceptance, and continued reliance on the fossil fuels play a role in contributing to this supply squeeze. The
energy industry is no doubt one of the most complex systems globally given its impact on environmental,
political, and socioeconomic factors around the world. The need to shift our reliance away from carbon-
based fossil fuel is necessary to ensure the sustainability of our future. Focusing on the supply chain as a
whole with specific interest in the development and operation of the renewable energies, this study analyzes
the main inefficiencies that is currently plaguing the renewable energy industry, identifies where specific
improvements can be made, and offers viable solutions to the problems mentioned above. The results of this
study can offer insights as to how the renewable energy industry can fortify the renewable energy market and
evolve the industry by implementing sustainable supply chain management.



CSR & Apparel Industry: Zara and Urban Outfitter

Michel, Makiela, ICN-ARTEM Business School, France
Stephanie Baldinucci, ICN-ARTEM Business School, France
Benjamin Reis, ICN-ARTEM Business School, France

Abstract

The textile and clothing industry has been historically associated with the lack of corporate social
responsibility, such as unfair labor policies or negative environmental impact identified in their supply chain.
This research investigates the history of two major companies in this industry, Zara and Urban Outfitters. In
addition, the study delineates the current strategies of these two companies, their strengths, weaknesses, and
their sustainability strategies. The research concludes with highlighting the competitive advantages of these

companies and their potential of future success.



Do Greenwashing Practices within the Food Industry Affect the Ability of Making Conscious
Purchasing Decisions for Young Consumers in Europe versus the USA?

Joseph Alzaibak, Grenoble Ecole de Management, France
Abstract

The textile and clothing industry has been historically associated with the lack of corporate
social responsibility, such as unfair labor policies or negative environmental impact identified in
their supply chain. This research investigates the history of two major companies in this
industry, Zara and Urban Outfitters. In addition, the study delineates the current strategies of
these two companies, their strengths, weaknesses, and their sustainability strategies. The
research concludes with highlighting the competitive advantages of these companies and their

potential of future success



Crafting Green Cities: The Role of Ecco-art in Sustainable Urban Development
A Visual Presentation

Minoo Emamialagha, Roger Williams University, USA

Abstract
Abstract: "Crafting Green Cities: The Role of Art in Sustainable Urban Development™ is a visual
presentation that explores the transformative power of artistic expression in shaping
environmentally conscious urban landscapes. Delving into the profound connections between art
and sustainability, the presentation showcases how eco-artists employ innovative strategies such
as Material Re-Use, Disruption, Transformation, and Memory to address pressing environmental
challenges and inspire positive change. The presentation highlights the work of a
multidisciplinary contemporary artist who utilizes art as a tool for social and environmental
activism, focusing on their anti-war 3D project, The Peace March. Through sculptures crafted
from used prostheses, the artist confronts themes of war, trauma, identity, and gender equality,
while fostering hope and advocating for peace and non-violence. Drawing on case studies and
examples from New England, the presentation demonstrates how artists have historically played
a central role in urban renewal initiatives, revitalizing neglected landscapes and engaging
communities in the process. Through public engagement strategies such as community visioning
workshops, public art installations, and interactive projects, cities can harness the collective
creativity of residents to create more inclusive, sustainable, and resilient urban environments. In
conclusion, the presentation calls for a collective effort to harness the transformative power of
art in envisioning and realizing a more sustainable future. By embracing the profound
connections between art and sustainability, we can craft green cities that nurture both people and

the planet, serving as models of resilience, beauty, and positive change.



Best Paper Award in Contribution to Theory
Sustainability and Marketing: How Knowledge-based Companies Shape
Their Marketing Mix

Masoud Khakbazan, University of Tehran, Iran
Hamidreza Hooshyar, University of Tehran, Iran

Abstract

Knowledge-based companies often grapple with significant challenges, particularly in the
realms of sales and marketing. Many struggle due to a lack of experience and inadequate
understanding of market dynamics, leading to some experiencing outright failure during their
early operational phases. In response, this article first delves into the literature surrounding
knowledge-based companies and marketing practices. Subsequently, through the utilization
of the EFQM and Philips marketing model and interviews with managers from knowledge-
based companies situated in Qom Science and Technology Park, Iran, a comprehensive
mixed marketing model tailored to these companies is developed. The findings underscore
the essential elements of this mixed marketing approach, comprising brand positioning,
product portfolio management, communication strategies, pricing tactics, distribution/sales
channel strategies, market introduction methods, customer account management practices,
and sales execution techniques. Furthermore, building on the premise of a direct link between
the evolution of knowledge-based firms and environmental sustainability, this study
discovered that the marketing and sales ethos of these companies inherently reflects
sustainability principles across all aspects of their marketing mix. Such companies
unmistakably exhibit traces of sustainability.

1. Introduction

Sustainable Development Goal 8 (SDG) talks about decent work and economic growth.
Economic growth is essential for every country’s development, and technology plays a vital
part in it; SDG9 talks about industry, innovation, and infrastructure. As a result, there is an
urgent need to innovate, particularly in mtechnology, in order to achieve long-term goals and
progress in various aspects of life. (Kaur, Singh et al. 2022)

Industry 4.0 is revolutionizing manufacturing, increasing flexibility, mass customization,
quality and productivity (Silvestri, Forcina et al. 2020). Companies in order to survive in
intensive competition and remain competitive with other companies are required to be able to
innovate. One internal approach that can be used to create competitive advantage is to use a
Resource Based View (RBV). The Resource Based View (RBV) approach highlights a
company's capabilities and resources that are unique to that company and adds significant
value for the company (Lubis 2022).



Knowledge is recognized as one of those key strategic firm resources that determines firm
performance in the long run. Possession or accessibility of knowledge thus ensures
sustainable competitive advantage, as it includes all the necessary characteristics (described
in RBV view)- namely adds value to firm, rareness, difficult to imitate, and being able to be
organized (VRIO) and These aspects offer a rationale for considering knowledge as a
strategic resource of the firm and this led to the development of the knowledge-based view
(KBV) of the firm.(Pereira and Bamel 2021)

knowledge-based resources (firm specific knowledge) are mainly developed inside, or within
the boundaries of the firm and are difficult for competitors to imitate or duplicate and thus
offers a foundation for sustainable differentiation. The KBV thus postulates that
heterogeneous knowledge base and capabilities (a firm intangible assets), are the main
determinants of a firm’s performance in a knowledge-based economy (Santos and Eisenhardt
2002). Knowledge-based companies play an important role in the economy by creating
employment, contributing to the growth of gross domestic product (GDP), technological
innovations, and stimulating other economic activities (Uddin and Bose 2013). These
companies are mainly high-tech small- and medium-sized enterprises (SMES) in the private
sector, which are created and managed by professionals to commercialize innovations and
inventions and localize technologies (Zameni, Valibeigi et al. 2020). Marketing is crucial for
these companies because missing or attracting even 1 customer can determine their survival
(Bouazza, Ardjouman and Abada 2015), but many knowledge-based companies face
fundamental challenges in entering the market or developing the market for their products
(‘Yaghoubi, Pahlavani and Parsaei 2017) and This is because the development of high-tech
products is very difficult due to market insecurity, technological uncertainty, and competitive
fluctuations (Grzegorczyk 2020).

Businesses should monitor marketing differences and update themselves appropriately in
order to establish a sustainable competitive edge and adapt to the digital changes occurring in
our age. Companies must improve their marketing performance to thrive and overcome
competition. In the current era of Industry 4.0 [which provides new types of innovation
opportunities for product, process and services(Ricci, Battaglia and Neirotti 2021)] and the
circular economy, businesses with morally sound and environmentally friendly practices
are in high demand (Kaur, Singh et al. 2022).

While these companies are aware that they can achieve profitability through effective
marketing, they are deficient in the requisite marketing expertise (MALEKZADEH,
KHANDEROO and SADEGHI 2015). Studies indicate that 70% of small and medium- sized
enterprises (SMEs) experience failure during their initial years of operation (Scheers 2018),
often attributed to inadequate comprehension of the market, cash flow challenges, or limited
marketing efforts. Hence, it is imperative for knowledge- based enterprises to grasp market
dynamics, particularly during the inception and growth phases, to ensure their sustainability
(Gilmore and Carson 2018).

Knowledge-based companies need to leverage innovative marketing at both strategic and
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implementation levels to adapt to current trends. While many studies have addressed the
strategic level, and some have even proposed inconsistent recommendations for this purpose,

none have provided a comprehensive framework for marketing plan. Therefore, this research
introduces the elements of the marketing mix for knowledge-based and technology-driven
companies, taking environmental sustainability into account. This study is majorly guided by two
objectives: The primary objective is to define the structure of an integrated marketing mix in
knowledge-based companies, ensuring alignment with sustainability goals. The second important
objective is to identify the definable marketing components of selected knowledge-based
companies, with a focus on their sustainability practices and initiatives. Therefore, Based on the
research objectives, the questions are formulated as follows:

1.

What is the structure and composition of the definable integrated marketing mix in
knowledge-based companies?

How do the definable marketing components in selected knowledge-based companies align
with sustainability goals and practices?

Literature Review

In this section, we analyze research emphasizing the amalgamation of marketing tactics
within knowledge-based enterprises, particularly in the context of devising a custom
marketing mix aligned with their sustainability endeavors.

Scheers found that factors such as competition establishing product demand, poor local small
businesses, ineffective product marketing, and lack of market knowledge caused business
failure in SMEs.(Scheers 2018)

According to Huggins, interorganizational and vendor network interactions in new product
development are essential for success in technology-based markets.(Huggins 2009)

Lekhanya conducted a study in South Africa and found that access to finance, skills and
leadership, management skills, value of training, and personnel skills are among the main
factors that affect the marketing of SMEs. (Lekhanya 2015)

Caputo et al., (2018) examine ICT's role in enhancing sustainability through system thinking,
particularly in domains like the Smart Grid, and advocate for leveraging ICT to broaden
sustainability efforts (Caputo, Buhnova and Walletzky 2018). These technologies (ICT)
possess the capacity to fulfill sustainability requirements within an organization's market
strategies, including mechanisms related to organizational value creation, strategy, and
structure (Kaur, Singh et al. 2022).

In an article the authors state that information technology is capable of the sustainable
utilization of energy in the current scenario for sustainability (Gomez- Trujillo and Gonzalez-
Perez 2021). The authors of a paper concluded that digital innovation aligns with
sustainability goals by facilitating heuristic social relationships within the context of Society
5.0.(Osburg 2017)



By examining the findings of the three articles, the authors discuss the significance of
digitalization and sustainability in integrating socio-economic aspects into traditional
manufacturing practices (Pasqualino, Demartini and Bagheri 2021) (Camodeca and Almici
2021, Feroz, Zo and Chiravuri 2021). This study discusses the utilization of industrial 10T,
cloud computing, big data analytics, and Al in marketing across various applications, with no
emphasis on other enabling technologies.(Jara, Parra and Skarmeta 2012)

The studies mentioned above suggest that Industry 4.0 technologies play a crucial role in attaining
sustainability objectives.

Ravneet Kaur et al. (2022) discuss the importance of the Industry 4.0 revolution in addressing
challenges and enhancing marketing strategies using digital technologies, focusing on both general
and sustainability aspects. The study delves into the incorporation of Industry 4.0 enabling
technologies into marketing strategies, examining their specific applications in retail marketing,
customer relationship management, and new product development. These technologies offer
competitive advantages by addressing issues such as disintermediation, combating click fraud,
enhancing trust and accountability, and meeting customer needs and preferences in
marketing.(Kaur, Singh et al. 2022).

In this study, to identify the marketing mix factors of knowledge-based companies, the
EFQM Excellence Model and Philips' 12-element model are utilized. The reason for using
these models is their completeness and excellence compared to all existing marketing and
sales models. It is worth noting that, given the scope of this paper, we will be working with
the operational level, which consists of 8 elements. Special attention has been paid to the
sustainability aspect in the execution of the operational level.

The 12 elements of the PST M&S

| ,
Foopa Capality & Market Intelligence
Marketing Leadership .
¥ l_l

lmementam’, bt Pricing

Product Portfolio S
Communications Market Introduction

Sales Execution o ;

Figure 1EFQM 12-Factor Marketing Model (EFQM & Philips, 2004)
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Based on the adaptation from the operational level of the model above, each of the 8
components will be detailed in the following sections.

2.1 Brand Positioning Implementation

Brand positioning is the strategic endeavor of an organization to create a unique image in the
minds of stakeholders, distinguishing it from competitors. It involves designing and
delivering offers, images, and business approaches to establish distinct value and perception
among customers. Employees collectively uphold brand positioning elements, acting as a
guiding filter in all organizational activities. Brand positioning articulates the value the
company offers to end-users, setting it apart from competitors. It aims to carve out a specific
territory in the minds of stakeholders, akin to VVolvo's focus on "safety” and Marlboro's on
"powerful individualism. (PHILIPS 2004)

2.2  Product Portfolio

Product portfolio management ensures optimal alignment between market inputs and future
product/service specifications, reflecting brand position and consumer feedback. Its goal is to
create the most competitive product portfolio that best meets customer needs and achieves
business success.(PHILIPS 2004)

2.3 Communication

Communication in business is vital for brand positioning and message reinforcement, aiding
in customer loyalty and marketing success. Effective strategies include advertising and
integrated communication tools. Developing communication competence entails strategic
formulation, consumer insights utilization, touchpoint optimization, advertising structure
development, analytical tool comprehension, and e-business understanding. It also involves
optimizing the balance between advertising and communication capital for cost
efficiency.(PHILIPS 2004)

Brand imagery and communications cultivate customer understanding, fostering recognition
and trust that enhance market share. Customer identification with a brand drives loyalty,
crucial in fast-paced industries. Mission statements communicate a brand's purpose, with Jim
Stengel advocating for brands that elevate human values, fostering emotional connections for
deeper customer relationships. (DiResta, Forrest and Vinyard 2015)

2.4 Pricing

Pricing is key for profitability and should be managed competitively. It involves
understanding market dynamics, setting strategic price points, and maintaining operational
control. Understanding market intelligence involves analyzing competition, customer
sensitivity, and segmentation. Pricing strategies entail aligning product positioning and
competitive goals with price points. Operational control involves defining pricing policies,
setting authority levels, and staying market-aware. (PHILIPS 2004)

11



Pricing determines where and how you sell your product, shaping your market presence.
Positioning in pricing refers to how your product's price compares to competitors, reflecting
its perceived value. Price is a key element of commercial positioning, influencing buyer
behavior based on perceived quality and uniqueness. (DiResta, Forrest and Vinyard 2015)

An effective pricing model considers the market type, production costs, product value,
market beliefs, and competitive prices while maximizing profit within market tolerance.
Understanding competitive pricing is crucial for optimal results. New businesses have various
pricing model options, including value-based pricing, competitive pricing, volume-based
pricing, product bundle pricing, razor/razor blade model, leasing, and product-based pricing.
(Blank, Blank and Dorf 2012)

2.5 Distribution/ Sales Channel Strategy

Distribution channels are the pathways through which a seller enables customers to purchase
products. It's essential for pricing, distribution strategy, packaging, and messaging to be
aligned. When discussing location, understanding where the target customers typically make
purchases is crucial. You can evaluate your distribution extensively, offering the product both
online and offline to reach customers effectively (DiResta, Forrest and Vinyard 2015).

It's essential to effectively and efficiently sell and distribute company products to target
customers by integrating them into the value chain and the desired market through
appropriate distribution channels and strong marketing support.(PHILIPS 2004)

2.6 Market Introduction

A successful product or service launch involves addressing key issues like clarity in decision-
making, defining tasks, and aligning with business goals. The company should present a
comprehensive value proposition covering product, brand, services, support, and
pricing.(PHILIPS 2004)

2.7  Account Management

Recognizing and managing customer differences is key to customer management. It involves
creating customized product/service packages for loyal customers based on their specific
needs. In implementing a customer account management system, companies utilize market
insights to guide effective customer management and maintain long-term competitive
advantage. This includes defining learning objectives for sales/business individuals,
transferring insights between customers, selecting key customers transparently, and
conducting strategic sessions with customers to align long-term plans.(PHILIPS 2004)

2.8 Sales Execution

Salespeople can convert marketing strategies into customer value propositions to achieve
business goals. Effective sales involve branding, offering value-added products/services, and
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executing targeted marketing plans. Sales organizations must sell the company's interests,
leveraging market insights, understanding customer needs, and employing necessary sales
skills. Prioritizing customers, utilizing appropriate sales channels, offering incentives, and
providing comprehensive sales skills to customers are crucial.(PHILIPS 2004)

3. Methodology

3.1 introduction

In this study, an attempt has been made to obtain a correct analysis of the marketing mix
situation in the knowledge-based companies using a case study approach. This study is
classified as applied and employed a qualitative method. The data gathering technique
involved description, analysis, and multiple-case study approaches, with interviews serving as
the primary method of data collection. Following that, The research employed a comparative
qualitative content analysis approach for data analysis.

Broadly, qualitative research is generally employed to support a researcher in generating a
deep and nuanced understanding of a given phenomenon(Lester, Cho and Lochmiller 2020).
The results of this type of research vary widely, from producing findings that can be applied
in practical situations(Lochmiller 2015),to offering in-depth descriptions of specific practical
issues(Honig 2006), to providing insights into professional practices within specific
contexts(O'Reilly, Karim et al. 2015), and addressing challenges associated with the
subjective aspects of qualitative research (Cho, Park et al. 2016), among other outcomes. The
effectiveness of qualitative research hinges on researchers’ ability to conduct thorough and
rigorous analyses while also understanding the essence of qualitative analysis in
general.(Lester, Cho and Lochmiller 2020)

In this study, a dual approach of fieldwork and library research was utilized to gather data.
Initially, research literature was gathered from library sources and scholarly documents.
Subsequently, by using the case study technique and the interview tool, the functions of the
mentioned model and the literature were examined.

A “case study,” is best defined as an intensive study of a single unit with an aim to generalize
across a larger set of units. Case studies rely on the same sort of covariational evidence
utilized in non-case study research. Thus, the case study method is correctly understood as a

particular way of defining cases, not a way of analyzing cases or a way of modeling causal
relations.(Gerring 2004)

3.2 Data collection
Data was collected through semi-structured in-depth interviews by developing an extensive

13



interview guide based on a literature review. Hence, a series of guided questions (TQs:
Theory-Based Questions), follow-up inquiries (1Qs: Interview Questions) were prepare to
facilitate a comprehensive understanding of each participant's perspective on the marketing
mix structure in knowledge-based companies with a sustainable approach. Adhering to the
suggestions of Liu and Rong (2015), each participant was given sufficient time to articulate
their responses to the questions based on real work experiences and concrete examples
without interruption.

Although it was provided some structure for the interviews, participants could share other
issues and ideas that were not included in the interview questions. The interviews were
conducted with open-ended questions as shown in the Appendix. The TQs consisted of
different themes elements which are Adapted from the concepts of the 8 operational
elements of the EFQM model for marketing and sales as its decrobed in previous section. It
should be noted that after being on the path of research, based on facts, observations and of
course related to literature, Other questions were added to the research and some questions
were modified. Sometimes questions were asked experimentally and improvised during the
conversation.

Based on the purpose of the study, the participants were selected from the CEO of the
technology units located in Qom Science & Technology Park. Judgment sampling, a form of
non-probability sampling, was used to select the sample. Sample selection continued until no
new data appeared during the process of obtaining information. That is, the data collection
continued until the theoretical saturation of the data was reached, and the total number of
participants reached 13 people.

3.3 Data Analysis

The method of data analysis of this research is qualitative and comparative analysis. The
researcher has tried to place the sub-category under an intermediate category by using the
coding process and finally define the categories under a major and main category.

It is worth mentioning that the method of comparative content analysis means that coding is
done based on a predefined model or theory, which ultimately results in the development of a
similar model.

To analyze the data collected from the interviews, first, the whole texts were examined, and
then there were read line by line by the researcher to understand each sentence. Next, the
sentences were converted into smaller analysis units or semantic units (which were
summarized in the next step), and primary codes were extracted. The codes were compared
and classified based on their differences and similarities, and thus the main categories and
subcategories were created.

To determine the validity of the data, content validity and face validity were used. To check
content validity, the codes extracted from the participants’ conversations were provided to
participants to express their opinions about the codes. Accordingly, codes that did not convey
their views were modified. To check face validity, codes and categories were reviewed by 2
experts familiar with qualitative research who had experience in health-related research.
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4. Results

The interview process commenced by sending interview proposals to identified companies.
After companies' confirmation and scheduling of interviews, the interviews were conducted.
Interviews comprised 8 thematic question areas (theory- based questions) and 24 interview
questions were asked to participants. Additionally, supplementary questions were posed
during the interviews to clarify topics. All 13 interviews were recorded audio and transcribed
into written files. Responses were categorized into 8 tables based on the thematic question
areas. Initial codes were extracted from the responses in accordance with the question themes.
Personal notes of the researcher were included alongside these codes for clarity. Extracted
codes were refined and organized for scientific and systematic editing. Subsequently, tables
were created to compile extracted codes from all 13 interviews along with their quantitative
status to determine secondary codes. Secondary codes were then placed in final tables for
comprehensive thematic analysis.

Below, each of the 8 elements are analyzed in detail. For each of the elements, a table has
been prepared that includes the extracted primary code, the frequency, the secondary code,
and also the concept obtained from the codes. The primary codes extracted after editing and
equating the items of the participants along with the amount of repetition in different
interviews are given and then by combining several primary codes, the appropriate secondary
code is specified. The secondary codes themselves refer to a more comprehensive concept
that brings us closer to identifying the framework. Secondary codes as well as concepts have
been specified according to the key words that have been elements in the research literature.
At the bottom of the table, an attempt has been made to give statistics, although general, of
the status of the primary and secondary codes and concepts so that conclusions can be more
easily drawn from the findings. This statistic will be used in chapter 5 and in the
interpretation and comparison of the results.

4.1 Brand Positioning Implementation

As stated in the research literature, branding is the first operational factor for marketing in the
EFQM organizational excellence model. The answers of the participants in this research to
branding questions were in such a way that they emphasized on certain factors for brand
positioning.
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No Primary Code Frequency | Secondary Code Concept
1 | Aesthetic and memorable brand naming 7
” Abbreviated and suitable brand naming 4
for international activities )
Descriptive and geographical brand Conscious
3 : 5 Brand Naming
naming
Structural differentiation of brand 1
4 language from competitors Establishing Brand
Appropriate slogan for the brand and 5 Context
5 products
6 Logo and packaging aligned with the 5
brand for products Conscious
Consistency of promotion method with Promotion and
7 | distribution method 2 Distribution
8 | Strong research and high product diversity 4
9 | Focus on unique product production 9
10 | Customized and project-based production 6
Quality in key product or service features; Diverse,
11 | rigorous testing; international quality 11 Quality- Distinctive Feature
standards Conscious Development
15 Experience, distinguished track record, 1 Production
and resume
) Accessibility and payment ease for 4
3| customers Distinctive
) Guarantees and accompanying after-sales 13 Services
4 services
Attention to social values such as energy
L efficiency, eco-friendliness, organic 5
2 quality, societal harm prevention, and data )
. Attention to
transformation for betterment . e
- — Social Values Distinctive Value
Focus on sincere communications and .
16 . 3 and Preference | Creation
fostering honesty and trust
. - Needs
Addressing preference needs in products
17 | such as incentivized standards and 4
exceeding service expectations

4.2 Product Portfolio

The second factor of marketing in the EFQM Excellence Model, as surveyed among participants, was
related to product portfolio management. As stated, the goal of product portfolio management is to
receive feedback and input from the market and convert it into output, namely products or services for
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customers. Product portfolio management, like branding, is listed below with primary and secondary
codes, along with synonymous concepts, and a statistical overview of the codes is provided in the table
below.

No Primary Code Frequsency | Secondary Code Concept
) Completing the product portfolio to fulfill 3
all customer needs C hens;
2 | Customized production 6 :rgpr: il(liswe
Product diversity within the product pro .uc a
3 i 5 service . .
portfolio . Consideration of
. offerings )
Complementary and after-sales services 13 Product Portfolio
4| for products Characteristics
Creating competitive advantage for the Distinctive and
5 | product compared to competitors' 3 indigenous
products product
6 | Localization of product production 4 portfolio
Identification of societal needs drivers;
changing lifestyle variables and costs
such as:
Increasing energy costs, Environmental
health concerns, Ecological
7 | considerations, Attention to life costs and 5
using products with longer lifespans,
. . Market,
Lower maintenance and repair costs,
Lower infrastructure needs and initial as,sessment’
. Direct Market feedback and
costs, Reduced safety protection needs, )
- feedback, input
Lower risk.
— Research and
Global needs assessment and examination
8 4 development
of global trends
Market monitoring to assess competitor
9 13
and market trends and customer needs
Direct customer engagement for needs
10 11
assessment and feedback
" Forecasting needs for development and 1
production (research and development)
Product modification and improvement
based on: e e
. Modification .
5 Customer needs, Market analysis, 12 and improvement and
Technological advancements, Company's . output to the market
. 1mprovement
technical and research team and
colleagues' input.
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4.3 Communication

The third marketing factor in the EFQM excellence model that was asked from the
participants was communication. Communication seeks a long-term and positive relationship
with the organization's customers. Below the table are the primary and secondary codes and
their synonyms, and below the table is a statistical look at the codes.

No Primary Code Frequsency | Secondary Code Concept
Establishing Physical Communication
Infrastructure with Counterpart
Companies:
e Developing a professional website
with a suitable domain Establishing
1 | * Company email addresses 13 communication
e Contact numbers and fax infrastructure.
(headquarters and factory)
e Active presence on virtual platforms
e Introduction of the organization and
product catalog
National inauguration and
2 | dissemination through news reports 3 Promoting the | Conveying the
(public re?atlons) product and organization's
Introduction of .p.r(.)ducts and organization message.
3 | company capabilities to market 6 through
Stakeholders informative,
Direct communication and outreach persuasive, and
4 | to potential markets and participation 12 reminder
in tenders advertising
Participation in national and (targeted).
international specialized exhibitions;
5 | attendance at conferences and 12
specialized sessions; organizing
specialized meetings and conferences
Engagement with product endorsers
such as:
6 8

e Specialized industry
policymaking organizations
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e Physicians for pharmaceutical
products
e Influential market customers

Advertising products in specialized and
non-specialized magazines

Content creation and advertising in the
digital space

Advertisement in national media

10

Introducing products to consumers in
public spaces

11

Collaboration with domestic,
international companies, and NGOs

12

Establishing positive and long-term
relationships with customers, especially
project-based clients, involves various
activities such as:

e Sending samples and conducting
pilots before starting the project.

e Providing high-quality products and
services along with product
information.

e Offering post-sale services and
customer support.

e Having a professional and
specialized sales and after-sales
service team.

o Creating online accounts and profiles
for customers.

e Building trust and honesty in
relationships.

e Surprising customers by managing
their expectations effectively.

14

13

The limited number of specialized
companies in the field and the uniqueness
of the product have fostered long-term
relationships with customers.

Positive
influence and
unique
expertise.

Fostering customer
loyalty.
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4.4 Pricing

The fourth factor of marketing in the EFQM Excellence Model, as inquired by the
participants, is pricing. Pricing determines how cash flows into the organization and how
demand is generated for its services and products. Below, a table presents primary and
secondary codes along with their corresponding concepts, followed by a statistical overview

of the codes.

Primary Code

Frequsency

Secondary Code

Concept

Identifying and evaluating competitors'
prices using colleagues, customers

11

Identifying market demand from
statistical methods and secondary
information

Identifying the price elasticity of demand
based on the examination of the
components of the substitute product
compared to the company's product and
also through pilot and test supply.

Preparing a feasibility plan for customers
to compare the current costs before and
the initial and current costs after the
implementation of the project

Analyzing the
environment
(market and
competitors) to
select pricing
strategy.

Pricing Intelligence

Pricing the product according to the cost
price and a reasonable or legal fixed
profit percentage

Product pricing according to cost price
and market demand + purchase amount +
price elasticity

Pricing above the market average and
competitors

lower pricing than competitors' average;
penetration pricing; Fair pricing

Lower pricing of imported products

10

Price stability throughout the year

Strategically
pricing in line
with
positioning.

Strategic Pricing
Approaches.
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11

Calculate the cost price based on:

e Raw material

e Overhead costs

e Depreciation costs of non-
technology

e Personnel costs

o after sales service

e Legal costs

e Research costs

13

Monitoring and
controlling
pricing.

Price Management
and Oversight
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e Unforeseen expenses

e Cost of specialized manpower and
manpower training

e Installation costs

e Sales costs

Price changes based on the experience

12 1
Curve
Monitoring currency fluctuations to
13 control and change prices -
" The amount of the order and the method )

of payment have an effect on the price

4.5 Distribution/ Sales Channel Strategy

The fifth marketing factor in the EFQM excellence model that was asked from the
participants was the distribution method and distribution channel strategy of the company. It
is very important how knowledge-based companies deliver their products to consumers.
Below the table are the primary and secondary codes and their synonyms, and below the table
is a statistical look at the codes.

No Primary Code Frequsency | Secondary Code Concept
Direct and unmediated communication
1 . 9
and distribution channel
” Product distribution in the market and 3
sales through related and general stores
Intermediary for ordering and obtaining 1
3 the project
p Regional agents for sales and after sales 5
services A iat .
. - PPropriate Establishing a
Direct and virtual sales (Internet, distribution .
5 . 3 Value Chain
telephone, social networks) channel
Creating a semi-independent structure for
6 | product sales, outsourcing sales with full 2
company supervision
Sales through the distribution channel of
7 | companies and wholesalers of the mother 2
supplement product
8 | Cooperation with national broadcasting 1
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companies
Creating export infrastructure and
9 | communication with foreign agents for 1
export
0 Market monitoring to identify customer 5 Identifying the
needs in product distribution method appropriate
Not using existing market agents for distribution
1 representation 1 method
Working conditions with the distribution Reasonable
channel based on: working
conditions with .
e Experience and history the distribution Er.lha.ncm.g
20, Power and financial ability 4 channel Distribution
: Channel Support
e Technical power
e Set minimum sales
Holding a training class to learn more Education and
= about products from a technical point of 5 motivation of the
view and training related to sales for distribution
market agents channel
" Identify bonuses and commissions to 4
encourage more sales
4.6  Market Introduction
The sixth marketing factor in the EFQM excellence model that was asked from the
participants was introducing the company's products to the market. It is very important how
knowledge-based companies introduce their products to the market. Below the table are the
primary and secondary codes and their synonyms, and below the table is a statistical look at
the codes.
No Primary Code Frequsency | Secondary Code Concept
Holding a new product unveiling 4
! ceremony and introducing it to customers Informed anfi
” Calling current customers to introduce 4 ?gg?;ﬁ?égi“;i Creating a
new products + free samples ..
—— . value Significant Impact
Communication with related upstream ..
3 | organizations and introduction of new 3 proposition
product benefits
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Introducing the new product to potential
customers, as well as industrial customers
for whom the company's new product
provides an advantage

Delivery of new product samples and
marketing tools to agents and distribution
channels

Introducing the new product on the
company's website and introducing it
virtually

Advertising before the release in the
distribution channel

New product introduction in specialized
exhibitions

Capillary communication with people to
introduce and change mentality

10

Conducting scientific research and
publishing the results to the scientific
community

11

Perform the authorization process to be in
the vendor list for

12

e The new product will increase the
profitability and strategic
development of the business

13

Failure to introduce a new product will
cause incompleteness of the product
portfolio and loss of customers and will
damage the brand (response to the need
for a new product)

14

The task of a knowledge-based company
is to produce new products

The Necessity
of a Fresh
Value
Proposition

15

The new product includes changes in size
and different design or different
application and sometimes it is different
from zero to hundred. Also, the new
product includes new features and creates
differentiation.

10

16

A new product is a product that includes
a different brand name and packaging

17

Needs assessment for new product
production should be done

Emerging
Characteristics
of the New
Value
Proposition
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4.7 Account Management

The seventh factor of marketing in the EFQM Excellence Model, asked by the participants, is
customer account management. Knowledge-based companies need to categorize their
customers and propose appropriate marketing plans for each category. The table below
presents the primary and secondary codes along with their synonymous concepts, followed by

a statistical overview of the codes.

No Primary Code Frequsency | Secondary Code Concept
Customer categorization based on
1 | structure: private sector, government 2
sector, and organizational.
) Customer segmentation based on 4
financial records and financial capability.
Customer categorization based on mutual 1 Customer
3 | respect and win-win projects. identification
Customer segmentation in distribution 1 and
4 | channels based on performance. categorization
Customer account management software 4 Customer
5 system for identifying relationships. Relationship
Level of commitment to contracts as a Management
6 | criterion for assessing the company and 2
the type of interaction with the customer.
Special offers for reliable, busy, and -
7 reputable customers.
3 Support for reliable and satisfied 9 Appropriate
customers. action or
Termination of cooperation and non- proposal
9 | provision of credit offers for unreliable 5

customers.

4.8 Sales Execution

The eighth factor of marketing in the EFQM Excellence Model, as asked to participants, is
sales implementation. Sales execution refers to the forefront work in sales, meaning the sales
organization. Below is a table including the primary and secondary codes along with their
synonymous concepts, followed by a statistical overview of the codes.
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No

Primary Code

Frequsency

Secondary Code

Concept

The commercial and sales unit is
responsible for receiving and processing
orders and projects (project proposals)
and agreeing with the customer

Agents are in charge of customer
relations and product sales

The after-sales service team is in charge
of handling the after-sales processes such
as warranty, repairs, etc.

The management of the company is
responsible for communicating with
customers and making contracts

The marketing team is in charge of
developing the market with different
tools

Outsourcing sales organization

Sales
organization
image

Sales planning and planning according to:

e Market feedback

e Last year's monitoring

e Working season

e Company capacity and production
licenses

e Need and amount of demand

e Added number of competitors, prices

Sales planning

Efficient Sales
Execution

5. Discussion

In this study, we aim to identify a comprehensive framework for marketing mix as one of the
fundamental tools in marketing and sales for knowledge-based companies. This framework is
intended to provide a cohesive and complete structure in this area to help stabilize and
strengthen these companies in the market. Subsequently, it will contribute to taking steps

towards environmental sustainability.

5.1 Interpretation of the Results

Section 4 of the research focuses on presenting the findings in the form of secondary codes,
which represent different concepts derived from the data analysis. This section provides an
overview of the research findings and statistical analysis to define the framework of
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knowledge-based companies.

> branding is a critical element in the marketing framework of knowledge-based
companies, as identified by participants in the study. The responses highlighted three

main concepts:

Branding Foundations: This involves strategic naming and distribution of
products, with 93% of participants emphasizing its importance. The key aspect
here is the strategic naming of brands.

Distinguished Features: Knowledge-based companies differentiate themselves by
producing unique, high-quality products and services. This concept was
universally acknowledged by 100% of participants, indicating the significance of
product distinctiveness.

Unique Value Creation: In addition to competitive advantages, knowledge- based
companies focus on addressing social values and preference needs. While
recognized by 60% of participants, this aspect highlights the importance of
considering social issues in branding.

Overall, the responses underscored the critical role of branding in knowledge-based
companies, emphasizing strategic naming, product distinctiveness, and consideration of
social values as key components of effective branding strategies.

> Based on the participants' responses, product portfolio management in knowledge-
based companies is considered a prominent component within the framework.

Participants highlighted three main concepts:

Product Portfolio Characteristics: Emphasizing the importance of having a diverse
and comprehensive product portfolio with unique and indigenous services.

Market Feedback and Input: Stressing the significance of assessing market needs
through trend analysis and direct customer feedback.

Adjustment and Output to the Market: Underlining the necessity of continuous
adjustment and modification of product portfolios based on market feedback and
changing environmental conditions.

In summary, product portfolio management is a crucial element in the framework of
knowledge-based companies, encompassing the comprehensive management of diverse
products and services, informed by market feedback and adaptable to changing market

dynamics.

> The participants highlighted the significance of communication within knowledge-
based companies, emphasizing two key aspects:
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Organizational Messaging: This involves establishing communication structures
and strategically promoting products or services through informative, persuasive,
and reminder-based advertising. All participants recognized the importance of this
concept, indicating its critical role in knowledge-based companies' promotional
strategies.

Building Loyalty: Participants stressed the importance of fostering positive and
unique relationships with customers to cultivate loyalty. They acknowledged that
loyal customers contribute significantly to a company's sustainability and growth.

Overall, effective communication strategies are essential for knowledge-based companies to
succeed in promoting their offerings and building lasting relationships with customers.

> The participants emphasized three key aspects of pricing in knowledge-based
companies:

Intelligent Pricing: This involves analyzing the market and competitors to
determine pricing strategies. It was highlighted by 93% of participants, indicating
the importance of considering market conditions for effective pricing.

Pricing Strategy: Knowledge-based companies tailor their pricing strategies to
align with their brand positioning. 100% of participants acknowledged the
significance of this aspect, with many utilizing cost-plus pricing methods.

Price Control: Participants emphasized the need for monitoring and controlling
pricing decisions internally. All participants recognized the importance of
maintaining control over pricing processes to adapt to market changes.

In summary, pricing in knowledge-based companies involves strategic analysis of market
conditions, alignment with brand positioning, and internal control over pricing decisions to
ensure competitiveness and adaptability.

> In knowledge-based companies, the distribution and sales channel strategy is crucial,
as revealed by participant responses. Two main concepts emerged:

Value Chain Creation: Participants unanimously stressed the importance of
establishing appropriate distribution channels, with many companies (60%) opting
for direct sales without intermediaries. This underscores the significance of direct
communication due to the specialized nature of their products/services.

Channel Support: While about half of the participants highlighted the importance
of supporting distribution channels, the emphasis on this aspect was relatively
lower. This may be because knowledge-based companies predominantly rely on
direct communication, given the specialized nature of their offerings.

Overall, knowledge-based companies acknowledge the importance of distribution and sales
channel strategy but tend to favor direct communication with customers due to the unique
nature of their products/services.
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> Participants in the study emphasized the importance of introducing new products to
the market for knowledge-based companies.

They highlighted the concept of creating a significant impact through the
deliberate and comprehensive introduction of the new value proposition,
emphasizing its necessity and unique features. All participants acknowledged the
importance of this concept, with high frequencies across primary codes.
Knowledge-based companies employ various methods, including virtual
introductions via websites and social media, as well as face-to-face interactions, to
introduce their new offerings. Direct communication remains crucial for these
companies due to the innovative nature of their products. Overall, the responses
confirmed the significance of introducing new products in the context of
knowledge-based companies.

> Customer account management is recognized as an essential element in the
framework of knowledge-based companies, as indicated by the responses of

participants.

The concept of customer relationship management, including the identification,
categorization, and appropriate action for customers, was highlighted by 80% of
participants. However, it's noted that knowledge- based companies tend to focus
more on fostering relationships with loyal customers rather than eliminating poor-
performing ones due to the specialized nature of their products and limited
customer base. While the importance of customer account management is
acknowledged, these companies may not systematically pursue it, primarily due to
the unique nature of their value proposition.

> In the context of knowledge-based companies, sales execution plays a crucial role and
is considered a significant element within their framework.

Participants highlighted the importance of organizing sales structures and planning
for effective sales execution. This concept received unanimous emphasis from all
participants, indicating its critical nature. Regarding sales structure, the findings
showed variations, with some companies lacking independent sales units while
others outsourcing their sales or establishing dedicated teams for after-sales
services. Similarly, in sales planning, while 60% of companies formulate annual
plans based on economic variables, there is room for improvement in terms of
active engagement in structured sales approaches. Overall, the responses
underscore the need for structured sales approaches and planning in knowledge-
based companies, despite some variations in implementation across different
organizations.

In conclusion, the adapted conceptual framework, as cited in research literature, appears to
offer a robust marketing and sales structure suitable for companies of this nature. A notable
highlight of this framework is its focus on environmental sustainability and green initiatives,
offering these firms a clear pathway to sustainable practices.
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Upon reviewing participant responses across the eight elements in technology-based
companies, the adapted framework has been fully validated. While some elements may
exhibit strengths and weaknesses, it's not due to a lack of belief in these elements by tech
companies, but rather their nature guiding their focus. A closer look reveals that these
companies particularly emphasize communication, distribution/sales strategy, market
introduction, and sales execution. The common thread among all these elements is
establishing proper customer relations. Tech companies must maintain, nurture, and foster
loyalty with customers, reflecting in their long-term communication strategies. In terms of
distribution strategy, tech companies often directly engage with customers, lacking
intermediary channels. This emphasis on customer engagement is evident in sales execution,
with close managerial involvement often seen. Additionally, the importance of market
introduction highlights the need for a proper customer-centric communication model. Lastly,
the flexible, market-centric sales structures in tech companies, coupled with close managerial
involvement in sales, are distinct features observed.
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Regarding other elements, branding, product portfolio management, and pricing
have been highlighted with a 100% frequency in responses as areas of focus for
tech- based companies. In terms of branding, tech firms prioritize service and
product differentiation, aiming to meet societal needs and global preferences,
aligning with their mission of creating a better world. Product portfolio
management involves continuous market monitoring and agile responses to
evolving technological needs, given the dynamic nature of the tech industry.
Pricing strategies in tech firms are influenced by unique cost structures, often
employing transparent and balanced models to reflect quality and maintain
competitiveness. However, customer account management received the least
attention, attributed to the typically smaller customer base of tech firms,
emphasizing customer-centric approaches and incentivizing purchases to
mitigate this challenge.

5.2 Limitation

Research endeavors always entail limitations that may introduce inadequacies
in the results, particularly qualitative studies, inherently constrained in nature.
However, several constraints were identified in this study. Firstly, the scarcity
of marketing- related research in tech-based companies and the absence of a
universally recognized concept of "tech-based" globally posed challenges in
background preparation. While related concepts exist worldwide, the term
"tech-based companies” is less prevalent. In Iran, research on tech-based
companies is mostly focused on pre- commercialization stages, hindering
comprehensive exploration. Regarding interviews, limitations were evident in
their execution. Some companies declined interview participation to safeguard
organizational confidentiality or due to time constraints. Additionally, time
constraints sometimes led to superficial exploration in interviews, while others
resulted in excessive, tangential information.
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Performance Prediction Model for Entrepreneurs with
Disabilities

Prince Gyimah & Richard Owusu-Afriyie
Akenten Appiah-Menka University of Skills Training & Entr Development, Ghana
Robert Lussier, Springfield College, USA

Abstract

Abstract Increasing the number of entrepreneurs with disabilities is a crucial
approach towards achieving the United Nations Sustainable Development Goals
(SDGs). Despite the efforts made by governments in developing countries to
eliminate the SDG of reducing poverty by supporting entrepreneurs with
disabilities (ED), their failure rate remains high. Thus, this study extends prior
research by testing the validity of Halabi and Lussier's performance model in
predicting factors the drive success or failure of disabled entrepreneurs. The
research design is a survey using a logistic regression model to analyze 87 failed
and 86 successful businesses owned by people with disabilities (N = 173). We find
that the performance factors that distinguish between successful and failed
businesses owned by entrepreneurs with disabilities are working capital, financial
and accounting information, planning, partners, and marketing skills. The results
support the model validity and five variables (working capital, financial and
accounting information, planning, parents who owned businesses, marketing
skills) are significant in predicting the success or failure of businesses owned by
entrepreneurs with disabilities. Entrepreneurs with disabilities who start with
adequate working capital with a specific business plan, maintain proper financial
controls and accounting information, have a parent that owns a business, and that
have marketing skills can increase their probability of success. Implications for
theory and practical applications for governments, global advocacy agencies,
shareholders, management, regulators, policymakers, and investors, are discussed.
Keywords: Performance, sustainability, sustainable development goals,
developing country, entrepreneurs with disabilities
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Validation of the Money Ethics Scale (MES) and the Money Attitudes Scale (EAD)
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ABSTRACT

The objective of this study was to validate the factorial structure of the Money Ethics Scale
(MES.) and the Money Attitudes Scale (EAD-6), complementing the analysis with a review of
their internal consistency. The study of financial education focused on psychological aspects,
such as attitudes and beliefs about money, have not received sufficient attention from the scientific
community, as evidenced by the lack of a moderately standardized measurement scale models
with support and continuous development. To this end, the scales mentioned above were applied
to 169 university students (38% men, 62% women). For the factor analysis, the oblimin rotation
method was used, ensuring compliance with adequate values in the Kaiser-Meyer-Olkin index
(KMO) and Barlett's test of sphericity. Reliability was evaluated using Cronbach's coefficient,
obtaining 0.584 for the MES. scale and 0.918 for the EAD-6 scale. Factor analyses confirmed the
5- factor structure for the MES. scale: budget, bad money, equity, success, and motivator with the
omission of one item in the equity factor (Eg3) and the two-factor composition for the EAD-6
scale: social power and personal. Results support that the measurement scales analyzed have
factorial validity for their application in university communities.

Keywords: attitudes towards money, university students, structural validity, factor analysis.
INTRODUCTION

A literature review on financial education in Latin America evidenced the limitations of programs
and efforts to improve personal finance, which, although they have achieved the theoretical
teaching of finance, have not achieved the practical use of such skills (LopezLapo et al., 2022).
THEORETICAL FRAMEWORK

This study of financial education focused on psychological aspects, including attitudes and
beliefs about money, which we measure using the Money Ethics Scale (M.E.S.) and the Money

Attitudes Scale (EAD-6).

METHODS

The Money Ethics Scale (M.E.S.) and the Money Attitudes Scale (EAD-6) were completed by
169 participants (38% male, 62% female) from the digital arts, engineering, and business

management programs, who volunteered to participate in the study.
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DATA ANALYSIS

For the factorial validity of the two scales, the oblimin rotation method was used to confirm the
possible correlations and the correct assignment of items in the components, according to the
research development of the instrument. Prior to such tests, adequate values in the Kaiser-Meyer-
Olkin index (KMO) greater than 0.6 (even from 0.5 for some authors) and significance levels of

less than 5% in Bartlett's test of sphericity were ensured.

To evaluate the reliability of the scales, Cronbach's alpha coefficient was used for each of the
factors and the same alpha was calculated by alternating the omission of each of the items. As a

result of this procedure, the items that affect the internal consistency of each factor were identified.

RESULTS

In summary, the factor analysis proposes the elimination of item Eq3 of the M.E.S. scale to
improve the configuration of the instrument by adapting it to 14 items distributed in 5 factors, while
it approves the structure of 12 items divided in two factors for the Attitudes towards Money Scale
(EAD-6).

DISCUSSION

The present investigation clarifies the questions that could arise for researchers and other
individuals when applying questionnaires such as those in the present work, which have been
validated in external populations. The above, by means of factorial validation and suggestions
under statistical argument that provide a reliable measurement instrument for the study in

university communities.
LIMITATIONS AND FURTHER RESEARCH

The limitations of this study are mainly to be found in the limited academic knowledge of the
measurement instruments evaluated and, evidently, in the lack of unification of these instruments.
Although it was not necessary in this study, the absence of a reference scale in the interpretation

of both scales can cause complications in longitudinal studies.

This research, which validates and refines the M.E.S. and EAD-6 scales in a new population,
provides the basis for future exploratory or even longitudinal studies that contribute to the
collection and improvement of the topic of financial education and its problems. The validation

of the measurement instruments in more populations and the consideration of variables that
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deepen the understanding of financial literacy are recommended.

CONCLUSIONS

Given the situation of young people with regard to financial literacy, it is important to provide them
with the tools to support them in their daily life in relation to money, decision-making and
attitudes to conduct themselves in financial matters.

REFERENCES

Available upon request by the senior author.

37



Advancing Financial Management Practices of Banks in Sub-Saharan
Africa: Do Working Capital, Risk, and Investment Decision Managements
Matter?

Prince Gyimah & Richard Owusu-Afriyie
Akenten Appiah-Menka University of Skills Training & Entr Development, Ghana
Robert Lussier, Springfield College, USA

Abstract

Abstract The banks in Africa continue to fail, requiring governments to spend
considerable funds to give depositors' their money. Extant literatures postulate that
the collapse or failure of banks is a result of a lack of financial management
practices. However, due to the inconclusive findings on the relationship between
financial management and financial performance, there is no theory advancing
financial management and performance. This study adds to the international
debate by examining how financial management in terms of working capital
management, risk management, and investment decision management affects the
financial performance of banks in sub-Saharan Africa. The research design is
secondary data, using a sample of 211 banks that failed between 2015 and 2021.
The regression models show that risk management does not affect financial
performance of banks in sub-Saharan Africa; however, working capital
management and investment decisions advance financial performance of banks in
sub-Saharan Africa. The study recommends that the management of banks should
develop sound financial management measures that can be embedded into the
financial management systems. Also, banks should implement prudent working
capital management practices, such as reducing non-performing loans and current
liabilities and investing customers' deposits in risk-free or profitable ventures or
investments. Implications for theory and practical applications for global advocacy
agencies, shareholders, management, regulators, policymakers, and investors, are
discussed.

Keywords: Financial management practices, banks, finance, sustainability, Africa,

References are available from the first author.
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A Small Business Success versus Failure Prediction Model in North Africa

Mohamad Elmehdi Farsad, Ibn Zohr University, Morocco
Robert Lussier, Springfield College, USA

Abstract
Around the world, small businesses play a critical role in the economic and social
development. However, despite their importance, there is no unified theory or model to
predict which small businesses will be successful and those that will fail. Our research
guestion is: Why do some businesses succeed and others fail? Our objective was to
develop a success vs failure prediction model in North Africa. This study is based on
resource theory and the validated Lussier model to predict small businesses success or
failure. Our methodology extends the binomial success or failure logistic regression
model by using an ordered probit model analysis with the dependent variable being
trinomial, using these three levels of performance. Our data collection includes the
Lussier validated questionnaire and we added a variable to include the use of technology.
Our sample includes small businesses in the developing economy of Morocco. The
preliminary results support the validity of the model in North Africa, improving its global
validity and contributes to resource-based theory and the development of success vs
failure theory. The model also contributes to practice and entrepreneurship education.
Educators can teach the model to aspiring entrepreneurs, and public policy makers can use

it when providing small business assistance.

Keywords: Small businesses, Success factors, Failure factors, Lussier model.
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Beyond the Basics: An Expanded Digital Transformation
Adoption Model for Biopharmaceutical Manufacturing

Frederick Johnson, London School of Economics & Political Science, UK
Chinazunwa Uwaoma, Claremont Graduate University, USA

ABSTRACT

Amid the challenges posed by the COVID-19 pandemic, US-based biopharmaceutical
companies have been actively pursuing Pharma 4.0 initiatives and digital transformation (Dx)
strategies, envisioning the evolution of digital factories. Executives and IT leaders, aware of
the inherent complexities in biopharma manufacturing operations, have embraced frameworks
aligning with their long-term Dx strategies. Building upon Johnson and Uwaoma's (2023)
digital transformation adoption model, the study progresses to address the pressing selection
problem within this context. Utilizing SmartPLS4 to evaluate an extended Structural Equation
Model, this research not only validates the initial model but establishes a second model with
superior performance. The expanded model reveals key external and social factorsinfluencing
the selection process, where Perceived Usefulness (PU) has the least impact on Intentions of
Use (IU), with Perceived Ease of Use (PEU) showing almost eight times more influence than
PU, emphasizing its significant role in framework intention of use. Job Relevance (JBR) also
demonstrates a threefold impact on IU compared to PU. Notably, within PU, Hallmark
Functional Elements (HFE) have a medium impact, while Image (IM), Perceived Ease of Use
(PEUV), and Hallmark Structural Elements (HSE) all had a significant but small impact on PU.
Only two TAM3 constructs, Perceived Enjoyment (PENJ) and Perception of External Control
(PEC), have a significant but small impact on PEU. These insights are particularly pertinent
for biopharma IT leaders aiming to sustain their strategic initiatives when adopting any Dx
framework. The extended model proves highly beneficial, demonstrating a superior overall fit
and heightened predictive power, which highlights the efficacy and relevance of this research
in guiding effective decision-making within the biopharma industry.

Keywords: Digital transformation frameworks; digital transformation; technology adoption
model; biopharma manufacturing; PLS-SEM; Pharma 4.0; SmartPLS4.
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1. INTRODUCTION

1.1. Thriving in a Post-Pandemic World

Amidst the ongoing efforts of businesses worldwide to recover, normalize operations and
supply chains in the aftermath of the profound impact of the COVID-19 pandemic (Wallace,
2023), Americans in the United States have demonstrated remarkable resilience. This
resilience has manifested in significant lifestyle changes, such as individuals leaving stressful
jobs (Fuller & Kerr, 2022), opting for early retirement and embracing RV-based living, or
adapting to the new norm of remote work and working from home for those remaining in the
labor market (Gast, 2021; Robinson, 2022).

Even as the pandemic fades into the past, its aftermath has left the business environment in a
state of uncertainty. In the current economic conditions, biopharmaceutical (biopharma)
organizations face the challenge of distinguishing themselves to maintain a competitive
advantage. This challenge is heightened as they actively pursue higher digital maturity and
business agility through digital transformation (Dx) initiatives. These initiatives serve as a
means to transform their organizations, addressing the evolving needs of empowered patients,
keeping pace with advancements in technology, and meeting the growing demand for
personalized medicine in a post-pandemic world (Levy, 2023). To do that, selecting and
using the appropriated Dx tools, and best practices is essential.

2. BACKGROUND

2.1. Going Beyond the Basics

In our previous study (Johnson and Uwaoma, 2022) we evaluated our first Dx adoption model
by surveying 210 professionals, comprising executives, managers, IT leaders, consultants,
and academics, all actively engaged in the biopharma industry. The survey aimed to assess
the perceived usefulness of the proposed Dx framework and the participants' intentions to
adopt the proposed framework.

In this study, we extend our initial research by directing our attention on Perceived Ease of
Use (PEU), social influencing factors outlined by Venkatesh and Bala (2008), and the
hallmark characteristics of a leading Dx framework as outlined by Coundouris (2020),
depicted in Table 1. Incorporating these constructs into our analysis, we extend our prior
model and conducted a survey, involving 213 professionals. This sample population includes
executives, managers, IT leaders, consultants, and academics, who are actively engaged in the
biopharma industry and Dx efforts.

[Insert Table 1]

The survey was conducted from April 21 to May 10, 2023, utilizing a web-based survey
hosted on the Cintement research platform and delivered through Qualtrics. Data were
collected based on constructs derived from Davis (1989), focusing on Perceived Usefulness
(PU), Perceived Ease of Use, and User Acceptance of Information Technology. The survey
also incorporated Venkatesh and Davis's (2000) technology acceptance model (TAM) and,
building on that, Venkatesh and Bala's (2008) foundation of the Technology Acceptance
Model 3 (TAM3). Participants were introduced to the same conceptual overview (Figure 1)
and a strategic roadmap (Figure 2) from our initial study, both represent two of the nine
artifacts within a broader digital transformation framework developed by Johnson (2022).
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2.2. Assessing Perceived Ease of Usefulness, Perceived Ease of Use and Intention to Use

Each respondents assessed the artifacts through the lens of their academic or professional
expertise and experience. The outcomes validated the practicality of the proposed artifact,
employing a seven-point Likert scale that ranged from "Strongly agree™ to "Strongly
disagree.” Our analysis revealed that the prevailing response (i.e., the mode) was "agree,"
signifying the perceived effectiveness of the proposed artifacts and the respondents' intention

to adopt them.

3. The Extended Digital Transformation Adoption Model
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3.1. Extending the Technology Adoption Model from Johnson and Uwaoma

With this in minds, this study enhances the previous adoption model through two main
approaches: (1) broadening the range of survey questions, and (2) incorporating TAM3 and
UTAUT constructs alongside their moderating variables, such as Age (A), Dx Experience
(DXEXP), and Gender (G), as well as facilitating conditions. As defined by Venkatesh
(2000), Perceived Enjoyment (PENJ), pertains to the extent of an individual's pleasure in
using a specific technology, regardless of any performance outcomes resulting from its use.
On the other hand, Framework Anxiety (FWANX) characterizes an intense fear of utilizing
the proposed framework or other technologies, such as computers, cell phones, or artificial
intelligence. Framework Self-efficacy (FWSE) refers to an individual's confidence in
effectively using the proposed framework to execute sophisticated tasks.

Perception of External Control (PEC) signifies the individual's evaluation of the availability
and adequacy of organizational and technical resources that facilitate the system's usage.
Additionally, Framework Playfulness (FWPLAY) captures an individual's readiness to
actively engage with the proposed framework in a spontaneous, inventive, and imaginative
manner. Our objective is to examine the impact of all moderating variables, identify relevant
facilitating condition constructs within the extended model, and evaluate its performance in
comparison to our initial model.

4. Research Methodology

Our study utilized a structural equation model (SEM) to analyze the collected data and
formulate a digital transformation adoption model for biopharma manufacturing. The primary
data constructs extends elements from Johnson (2022) and Johnson and Uwoma (2023) (see
Figure 3), which included (1) Davis et al.'s (1989) TAM, (2) Venkatesh and Davis's (2000)
TAM2, and (3) Coundouris's (2020) hallmark elements of top models. Taking the data
collected from May 1% through May 10, 2023, we ran partial least squares structural equation
modeling (PLS-SEM) analysis against our initial and extended models. Figure 3 defines our
initial model.

Image {IM} Perceived Usefulness (PU)

Hallmark Functional Elemeants (HFE) Job Relevances (JER) Intention of Use {IU)

Perceived Ease of Use (PEU)

Hallmark Structural Elements {(HSE)

Figure 3: Johnson and Uwaoma (2023) - PLS-SEM Dx Framework Adoption Model
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The extended model now incorporates constructs offered by Venkatesh and Bala (2008)
TAMS3, and UTAUT constructs, with moderating variables presented by Venkatesh et al.,
(2003) (see Figure 4).

Image (IM)

Perceived Usefulness (PU)

Dx Experience (DXEXP)

Gender (G)
Hallmark Functional Elements (HFE) ’

Hallmark Structural Elements (HSE) Job Relevance (JBR) Intention of Use (IU)

Perceived Ease of Use (PEU)

Perception of External Control (PEC) Framework Self-efficacy (FWSE) Framework Playfulness (FWPLAY)

Figure 4: PLS-SEM Extended Dx Framework Adoption Model

4.1. Population and Sampling

Furthermore, data was collected from a panel of 213 individuals, in comparison to 210 from
the previous 2021 Study 1, encompassing academics, consultants, executives, IT managers,
non-1T managers, and above, employed in the biotech and pharmaceutical industries (Johnson
and Uwaoma, 2023). Study 2 results revealed significantly positive feedback, with nearly 54%
of respondents actively involved in research or implementation related to digital
transformation or Pharma 4.0 programs, as compared to the previous Study 1 at over 57%.
Tables 2 and 3 further corroborate the study's precision in targeting the relevant sample
population, considering their current job roles, and relevant industries (Johnson and Uwaoma,
2023).

[Insert Table 2]

4.2. Online Survey Instrument:

The data collection instrument comprised fifty-three questions, which included an attention
check question for quality verification, resulting in the elimination of 13.77% (34) of
responses that failed the attention check. The survey employed a combination of list-based,
yes or no, range selection questions, but primarily seven-point Likert scale questions ranging
from "'Strongly agree" to "Strongly disagree."”
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Administered through the web-based Qualtrics platform, the survey facilitated distribution
and analysis of responses online. The Cintement sample population panel accessed the
Qualtrics survey April 21 to May 10, 2023, as seen in Table 3. The survey addressed
seventeen variables related to TAM, TAM2, TAM3, UTAUT, and hallmark elements of a top
digital transformation framework.

[Insert Table 3]

4.3. Hypothesis

Again, our objective, within this study, is to analyze the impact and identify relevant social
influencing constructs, including Perceived Enjoyment (PENJ), Framework Anxiety
(FWANX), Framework Self- efficacy (FWSE), Perception of External Control (PEC), and
Framework Playfulness (FWPLAY), within the extended model. Additionally, we will explore
their interaction with the following moderating variables: Age (A), Dx Experience (DXEXP),
and Gender (G). Table 4 and Figure 5 display the relationships (we did not include the effects
of the moderating viables as a means to maintain clarity of the image).

[Insert Table 4]

Image (IM)
Perceived Usefulness (PU)

Hallmark Functional Elements (HFE)

H8 +

Hallmark Structural Elements (HSE) Job Relevance (JBR) Intention of Use (1U)

Prercieved Enjoyment (PENJ)

Framework Anxiety (FWANX)

Perception of External Control (PEC) Framework Self-efficacy (FWSE) Framework Playfulness (FWPLAY)

Figure 5: Hypotheses — Extended Model
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5. RESULTS AND DISCUSSION

5.1. Data Analysis

Leveraging SmartPLS Version 4.0.9.6, this study underwent a three-step assessment process
for the extended PLS-SEM model, as illustrated in Figures 5 (Hair et al., 2019). The first step
involved the SmartPLS4 algorithm assessing the measurement model. In the second step, the
focus shifted to evaluating the structural model. Finally, in the third step, a stable model was
developed, and a model comparison between the optimized extended model and the initial
model took place, utilizing the data collected from April 21 to May 10, 2023.

5.2. Step 1 - Measurement Model Assessment

Within this step we, ensuring adequate indicator loadings, composite reliability, convergent
validity, and discriminant validity for all constructs. We will examine both the reflexive and
formative measurement statistics, and a PLSpredict analysis for robustness (Hair et al., 2016).

5.2.1. Reflective Measurement Model Assessment

Using SmartPLS4, we assessed multiple models, ensuring the statistical independence of
unrelated constructs in the reflective measurement model.
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Figure 6: Measurement Model

PEC3

Perceived Enjoyment (PENJ) and Perception of External Control (PEC) were the only
statistically significant facilitating condition constructs, while none of the moderating
variables showed significance. As a result, those variables were dropped and the optimal
model is seen in Figure 6.

5.2.1.1. Reflective Indicator Factor Loadings
As outlined by Hair et al. (2019), reflective outer factor loadings (FL) exceeding 0.5 are
46



considered satisfactory and meet the criterion for retaining the respective indicators of the
reflective constructs. Additionally, Figure 5 and Table 5 corroborates the reliability of the
study measures, as all the reflective indicators display FL values above 0.7 (Hair Jr et al.,
2021).

5.2.1.2. Reliability and Validity Assessment

In Step 1, we evaluated the constructs' reliability and validity through the measurement model
assessment (Hair, 2006) for the reflexive constructs. Given this, assessed collinearity using
the Variance Inflation Factor (VIF) indicators and Common Method Bias (CMB) to establish
the measurement the model's reliability and convergent validity as seen in Table 5.

[Insert Table 5]

The VIF values were examined to ensure they remained below the threshold of 3.3, indicating
no significant collinearity issues (Kock, 2015). As presented in Table 5, the observed VIF
values were within an acceptable range.

To ensure construct reliability, we used Cronbach's alpha (Ca), composite reliability (CR),
rho_A (rho A), and average variance extracted (AVE). All values needed to exceed 0.7 (Ali
et al., 2018). Internal consistency was confirmed with Cronbach's alpha (Ca) values, all
above 0.7 (Hair et al., 2019). Additionally, we evaluated composite reliability (CR) to address
underestimation concerns, as recommended by Garson (2012). CR values are required to be >
0.7 for confirmation (Hair et al., 2019). Table 6 shows acceptable CR values for all
constructs.

[Insert Table 6]

Furthermore, convergent validity is the extent to which a measure is associated with measures
of a similar concept (Hair et al., 2019). A construct is deemed to have convergent validity
when its AVE > 0.5 (Hair et al., 2019). Table 6 shows that all the reflective measures fulfilled
the minimum requirement. Discriminant validity assesses the extent to which a measure is
distinct from and uncorrelated to the other measures in a measurement model and measured
using Heterotrait-monotrait (HTMT) ratios, which should be < 0.85 or < 0.90 (Hair et al.,
2019). In addition, all constructs had an HTMT value of < 0.85. This confirmed the
discriminant validity of our measures.

5.2.2. Formative Measurement Model Assessment

In a formative measurement model, the endogenous variables or indicator items are
uncorrelated but can collectively influence the exogenous variable. Unlike a reflective model,
a formative model does not necessitate Co, AVE, or HTMT, as its indicator variables remain
uncorrelated. Instead, it is evaluated using different methods.

5.2.2.1. Formative Convergent Validity

To check for convergent validity, we perform a separate "redundancy analysis™ for each
formative latent variable, HFE, and HSE. According to Hair Jr et al. (2021), the robustness of
the path coefficients that connect the constructs reflects the validity of the chosen set of
formative indicators against its reflective construct and indications. Ideally, the path
coefficient between the formative and reflective constructs should have a magnitude of 0.80,
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with a minimum of 0.70 and above, resulting in an R?value of 0.64 or at least 0.50 (Hair Jr et
al., 2021).
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Figure 9: HFE and PU Redundancy Analysis

After analyzing the redundancy analysis depicted in Figures 7, 8 and 9, it is evident that the
formative latent variables, HSE and HFE, exhibit path coefficient magnitudes surpassing 0.70
with their corresponding reflective variables, PEU and PU. Moreover, the R?values obtained,
as shown in Table 7, are also above 0.50, signifying the presence of convergent validity (Hair
Jretal., 2021).

[Insert Table 7]
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5.2.2.2 Formative Collinearity (VIF)

The Variance Inflation Factor (VIF) values are examined to assess the presence of
collinearity within the indicators of a formative construct (Hair et al., 2019). Specifically,
critical collinearity (VIF > 5), possible collinearity (VIF = 3 to 5), or ignorable collinearity
(VIF < 3) are considered. Table 8 indicates that both HFE and HSE have VIF values less than
3, suggesting ignorable

collinearity. We also examined the indicators' outer weights (OW) for significance to assess
their relevance. If an OW was insignificant its was considered for potential removal.

However, the final decision to remove an indicator was based on its outer loading (Hair et al.,
2019). Table 8 reveals that only HSE3 had an insignificant OW. Consequently, the indicators
with significant outer weights were retained, and their relevance was established based on
their sizes; the larger the size, the more relevant the indicator. The HSE3 outer weight proved
to be statistically insignificant, resulting in the that indicator being dropped from the model.
Furthermore, all remaining outer weights and factor loadings demonstrated significance. To
maintain relevance, factor loadings greater than 0.5 were considered significant, and based on
this criterion, all factor loadings were deemed relevant (see Table 8).

[Insert Table 8]

5.2.3 Measurement Model Robustness

In this investigation, we employ both PLSpredict and CVPAT analyses to evaluate the
predictive performance of our measurement model.

5.2.3.2 PLSpredict / CVPAT

It is crucial to have normally distributed prediction errors for the endogenous variables when
utilizing these analyses. Figures 10 to 12 validate the normality criteria for the endogenous
variables.

Figure 10: Distribution of LV Figure 11: Distribution of LV Figure 12: Distribution of LV
Prediction Errors — U Prediction Errors — U Prediction Errors — PEU

Normal distribution of prediction errors allows us to opt for RMSE (Root Mean Square Error)
over MAE (Mean Absolute Error). This choice is more appropriate for endogenous variables
with non-symmetrically distributed prediction errors, as recommended by Shmueli et al.
(2019). For the PLSpredict / CVPAT analysis in SmartPLS, we configured parameters with r =
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10 and k = 10, aligning with the recommendations of Shmueli et al. (2019) for assessing the
robustness of the measurement model. As seen in Table 9, all indicators and endogenous
variables (IU, PEU, and PU) surpass the naive benchmarks, with Q?predict values greater
than 0, indicating a predictive relevance of the measurement model (Shmueli et al., 2019).
Furthermore, positive Q?predict values across all blocks ensure the predictive relevance of the
measurement model. Notably, Q?predict values exceeding 0.35 for IU, PEU, and PU indicate
a substantial predictive relevance effect (Hair et al., 2013).

[Insert Table 9]

CVPAT results in SmartPLS, obtained through PLSpredict, involve a comparison of the PLS-
SME to indicator averages (IA) and linear modules (LM) benchmarks against Q2 and LM
values from PLSpredict. CVPAT leverages direct antecedent indicators, offering valuable
insights into the model's predictive capabilities (Hair et al., 2022). The presence of a negative
difference in average loss values confirms the model's superior predictive capabilities, as
demonstrated by CVPAT. Therefore, the inclusion of CVPAT in evaluating PLS-SEM results
is pivotal, where we will employ the PLS-SME to IA analysis, as depicted in Table 10 (Hair
etal., 2022).

[Insert Table 10]

Given these comparisons, we can conclude that PLSpredict / CVPAT analysis for our
extended model fulfilled the required criteria; therefore, we can confidently declare that the
predictive relevance and accuracy of the measurement model for this study have been
established (Shmueli et al., 2019). All Q?predict value are great than 0, and perdition error are
not highly non-symmetrically distributed, therefore we will use the RMSE values. As we
compare the PSL-SEM RMSE value with the LM RMSE values, the PSL-SEM RMSE values
are lower than the LM RMSE values for all indicator demonstrating that the extended model
has high predictive power.

53  Step 2 - Structural Model Assessment

Here we examining collinearity between constructs, significance and relevance of path
coefficients, size effect, and predictive relevance using the SmartPLS4 bootstrapping method
(Shujahat et al., 2019; Shehzad et al., 2021). A robustness check was also conducted to
address nonlinear effects, endogeneity, and unobserved heterogeneity, to ensure reliability of
the results, as outlined by Hair et al. (2019) and Sarstedt et al. (2019).

5.3.2 Nonlinearity

Nonlinear (quadratic) effects can create an illusion of linearity, causing a relationship to appear
linear when it is, in fact, nonlinear. To eliminate the possibility of such an illusion and adhere
to the assumption of linearity, we executed a quadratic effects test by introducing interaction
terms for predictor variables, as depicted in Table 10. Employing bias-corrected
bootstrapping with 5000 samples (Shmueli et al., 2019), the results revealed insignificance
for all quadratic/nonlinear effects. This finding was supported by confidence interval (Cl)
values. Additionally, we analyzed the F? values and observed only one instance, HSFE Xx
HSFE — PEU, with an F? of .0108, though it remained within the acceptable limit (Cohen,
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1988). Based on the lack of significance and negligible F? values, we conclude that all
relationships in our extended model were linear, and void of any quadratic effects, as detailed
in Table 11.

[Insert Table 11]

5.3.3 Unobserved Heterogeneity

Subsequently, we conducted additional testing to evaluate the model's robustness using fixed
mixture segmentation (FIMIX) in SmartPLS4, aiming to identify any unobserved
heterogeneity—that is, variables that couldn't be further subdivided into additional variables
(Shmueli et al., 2019). Initially, we determined the potential segments within the current
model, leveraging the number of predictors (nine) and adhering to the approximately 10-
times rule, as

suggested by Hair et al. (2019), which estimates a minimum sample size of 90. Consequently,
with a total response count of 213 (refer to Table 12), we could theoretically have two to three
segments in the dataset.

[Insert Table 12]

5.3.4 Endogeneity

The structural model's robustness was assessed through an endogeneity test to ensure the
absence of missing variables, indicating careful model design. The Gaussian Copula (GC) in
SmartPLS 4 was employed for testing robustness. Endogeneity is deemed violated if GC
values are statistically significant (p < 0.05). Examination of Table 13 revealed that all GC
values were either greater than 0.05 or non-significant when U was the dependent variable
(DV). This pattern persisted for GC values in the case of PEU as the DV (refer to Table 14)
and when PU was the DV (refer to Table 15). As a result, we concluded that there is no
indication of endogeneity, confirming the robustness of the extended PLS-SEM as per Shmueli
et al. (2019).

[Insert Table 13]

[Insert Table 14]
[Insert Table 15]

Although the above FIMIX was run with 5000 iterations and otherdefault settings, the results,
seen in Table 17, were ambiguous and conflicting as AIC, AIC3 and EN suggested a three-
segment solution; AIC4 supports two segments, while BIC, CAIC, NFI, and NEC were in
favor of a two-segment solution, and MDL5 and LnL indicated a one-segment solution was
most suitable (Hair et al., 2019; Matthews et al., 2016; Sarstedt et al., 2011). Since the fit
indices did not accurately propose a specific segmentation, we consulted the relative segment
sizes for further inferences. The three-segments solution was ruled out as the sample size did
not meet the minimum criteria of 90, and a segment-3 could have only 16 samples (0.0331 x
213 = 7.0503). Similarly, in the two-segment solution, segment-2 yielded a sample size of 62
observations (0.3434 x 213 = 73.1442), which was less than the minimum 90 samples required
per segment, meaning that 139 samples (i.e., nearly 71%) would be part of segment-1 even in
a two-segmentsolution.
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[Insert Table 16]

Upon reviewing the results, we infer that opting for a one-segment solution adequately
addresses the analysis requirements based key criteria (i.e., AIC3, CAIC, BIC, and MDLY5).
As a result, we assert that the robustness assumption stands fulfilled, seem in Table 16.

53.5 Structural Model Assessment

The structural model analysis explores connections between constructs and relevant theories
based on existing literature (Hair et al., 2019). In this study, only direct effects were
examined, and bias-corrected 95% confidence intervals were used to test these direct effects
(refer to Table 5 and Figure 5 for details).

53.6  Hypotheses Testing

HI received affirmation, as PU exhibited a positive and significant impact on IU (B = 0.1965, t
= 2.8697, p = 0.0041), accompanied by a medium effect size according to Cohen's (1988)
criteria (F2 = 0.0457). Table 9 revealed JB's positive and significant impact on IU ( = 0.2730,
t = 4.5675, p = 0.000), supporting H2 with a small effect size (Cohen, 1988) on IU (F2 =
0.1242).

Similarly, H3 found support, with PEU having a positive and significant impact on IU ( =
0.4586, t = 7.8933, p = 0.000) and a medium effect size (F2 = .209). H4 gained support due to
the positive and significant impact of PEU on PU (B = 0.2595, t = 3.6559, p = 0.0003),
though PEU had a small effect size on PU at F2 = 0.3002. IM demonstrated a small, positive,
and significant impact on PU (B = 0.0985, t = 2.1438, p = 0.0321), with a small effect on PU
(F2 = 0.0195), supporting H5. HFE exhibited a positive and significant impact on PU (§ =
0.3846, t = 6.3848, p = 0.0000) with a medium effect size at F2 = 0.2505, confirming H6.
HSE had a positive and significant impact on PU (B = 0.2371, t = 3.6541, p = 0.0003) with a
small effect size (F2 = 0.0704), supporting H7. HSE also positively impacted PEU (B = 0.3795,
t = 5.6894, p = 0.0000) with a small effect size (F2 = 0.2300), supporting H8.

Finally, PENJ had a positive and significant impact on PEU (f = 0.3426, t = 4.8908, p =
0.0003) but had a small effect size on PEU with an F2 = 0.1277. PEC also had a positive
impact on PEU (B = 0.1895, t = 2.7725, p = 0.0056), but PEC had a small effect size on PEU
with an F2 = 0.0431 as seen in Table 17 and Figure 17.

[Insert Table 17]
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Figure 13: Structural Model (Relative Path Values)
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The quality of the structural model's predictions was evaluated through Q? and R?, with a
positive Q? (> 0) indicating and establishing good predictive relevance (Hair et al., 2019). The
R2 served as an overall measure of effect size. As outlined in Table 5, the model explained
64.87% of 1U, 69.55% of PU, and 64.14% of PEU, with F2 providing insights into the results
of the hypotheses.

6 Model Comparison

In the third phase, our initial model was applied to the study's dataset and compared with the
optimized extended model. Table 18 presents the BIC, RZand Q?values used in our selection
process, with a primary focus on the Bayesian information criterion (BIC). According to (Hair
et al., 2019), a model exhibiting the lowest BIC is deemed superior. In this case, the extended
model outperformed the initial model with a significantly lower BIC across each construct.

[Insert Table 18]

Furthermore, we also evaluated the R?to gauge the explanatory power regarding the variance
of the endogenous variables. R? values of 0.75, 0.50, and 0.25 are considered substantial,
moderate, and weak, respectively (Hair et al., 2019). For the extended model, R? for 1U was
0.6487, PU was 0.6955, and PEU was 0.6414, indicating the explanatory power falls between
the substantial and moderate.

Our Q%analysis affirmed the relevance of the extended model. Q? values greater than 0, 0.25,
and 0.5 signify small, medium, and large predictive relevance of the PLS-path model (Hair et
al., 2019; Shmueli et al., 2019). In the extended model, Q?values for 1U, PU, and PEU were
0.6093, 0.6573, and 0.6202, underscoring the predictive relevance of the PLS-path model, as
shown in Table 19.

[Insert Table 19]

When using the CVPAT — PLS-SEM vs. Indicator Averages, the average loss should be
lower than the average loss of the benchmarks which is expressed by a negative difference in
the average loss values. CVPAT tests whether PLS-SEM’s average loss is significantly lower
than the average loss of the benchmarks (Sharma et al., 2022). The difference of the average
loss values should be significantly below zero to substantiate better predictive capabilities of
the model compared to the prediction benchmarks (Hair et al., 2022). Therefore, the presence
of a negative difference in average loss values confirms the superior predictive power.

[Insert Table 20]

In comparing of the PLS-SEM’s average loss is significantly lower than the average loss of the
benchmarks for our initial and extended model, the extended model consistently shows lower
average loss values for each construct than our initial model, indicating higher predictive
power as seen in Table 20.

7 Conclusion

Based on our model this study conducted an analysis by incorporating the TAMS3 constructs
proposed by Venkatesh and Bala (2008) into our extended framework. However, we found
that the relationships, between these added constructs and their moderating variables were
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inconsistent and did not accurately reflect behavioral intentions when it comes to selecting a
transformation framework.

7.1 Implications of the Theory

Nevertheless, when it comes to choosing transformation frameworks for manufacturing TAM
constructs such as Perceived Ease of Use (PEU) Perceived Usefulness (PU) and Intentions of
Use (1U) did support the behavioral relationships. According to Cohen (1988), we can interpret
effect sizes based on their respective f2as follows: 2> 0.02 indicates a small effect size, 2>
0.15 indicates a medium effect size, and 2> 0.35 indicates a large effect size.

In contrast, our findings suggest that Perceived Usefulness (PU) typically has the largest
impact on Intentions of Use (1U) according to Venkatesh (2000). Our study revealed that PEU
had nearly eight times more impact than PU. This finding demonstrates its effect on
respondents’ intentions to use the proposed framework. Job Relevance (JBR) also showed an
impact on 1U three times that of Pun despite beingsmall.

Regarding PU, Hallmark Functional Elements (HFE) had a medium impact. On the other hand,
Image (IM) Perceived Ease of Use (PEU) and Hallmark Structural Elements (HSE) all had a
small impact, on PU in this specific order.

In addition, when we looked at PEU, we observed that Hallmark Structural Elements (HSE)
had thelargest influence with a medium impact on PEU, which is consistent with Johnson and
Uwaoma (2023). Only two constructs introduced from the TAM3 theory, Perceived
Enjoyment (PENJ) and Perception of External Control (PEC), were found to have a
significant, but small impact on PEU.

7.2 Implications of Practice

Based on the study's findings and the proposed digital transformation framework, respondents
prioritize the ease of use and alignment with their job functions over the perceived usefulness
of a framework. Recognizing this, any digital transformation framework aiming to support a
biopharma environment must prioritize simplicity and direct relevance to the users' job
functions.

This sentiment resonated particularly with respondents regarding Hallmark Functional
Elements (HFE) and Hallmark Structural Elements (HSE). Respondents acknowledged the
proposed framework's adaptability to various biopharma manufacturing scenarios as it is easy
to apply. These factors exerted more than twice the influence compared to other indicators
related to their respective constructs. This observation aligns with the findings of Johnson and
Uwoma (2023), where IT leaders and practitioners express a preference for customizable,
tailored digital transformation frameworks with a flexible approach to both front and back-
office transformations. These frameworks should effectively convey the company's vision
and, most importantly, be easy to apply (Johnson and Uwoma, 2023).

7.3 Limitations and Future Research

The limitations encountered in this study were largely attributed to the integration of TAM3
constructs proposed by Venkatesh and Bala (2008) into our extended framework. Notably,
the relationships between these newly added constructs and their moderating variables were
found to be inconsistent, falling short of accurately depicting behavioral intentions in the
realm of selecting a transformation framework. Consequently, our extended model signifies a
departure from the TAM theories as we venture into more innovative dimensions.
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Future research endeavors will build upon the proposed extended model, focusing on a
multidimensional analysis of biopharmaceutical manufacturing operations. The aim is to
broaden insights by incorporating additional constructs, that capture other factors that impact
the selection process such as business dimension application, digital maturity model relevance,
and framework interoperability. Integrating these constructs will enable a comprehensive
understanding of the multi-dimensional aspects inherent in biopharmaceutical business
operations. This will be achieved through a thorough PLS-SEM analysis, unifying our

extended model for application across the biopharmaceutical industry.

Appendix

Table 1: Hallmarks Characteristics of Leading Digital Transformation Frameworks

Hallmark Functional Elements (HFE)

Hallmark Structural Elements (HSE)

1. Vision of the big picture, ideal for executives
2. Drill-down to a set of tasks and sequences
3. Flexibility to transform front and back office

4. Customize to suit circumstances

Hw PR

Patient-centric

Opportunities and constraints
Emphasizes culture

Simple to apply

Source: Coundouris (2020)

Table 2: Respondents’ Current Digital Transformation Activity

Involved in Dx Efforts

Study 1: November, 2021

Study 2: April, 2023

Frequency Percent Frequency Percent
Yes 121 57.60 115 53.99
No 89 42.40 98 46.01
Total 210/277* 100.00 213/247* 100.00

* Indicates the total number of collected responses within the study.

Table 3: Respondent's Demographics

Respondents Categories

Study 1: November, 2021

Study 2: April, 2023

Frequency Percent Frequency Percent
Executives 64 30.48 42 19.72
Managers and above in non-IT Roles 74 35.24 69 32.39
Managers or IT Leaders 40 19.05 45 21.13
Consultant 15 7.14 22 10.33
Academic 17 8.10 35 16.43
Total 210/277* 100.00 213/247* 100.00

* Indicates the total number of collected responses within the study.
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Table 4: Hypotheses

Hypotheses v — DV Effect
H1 Perceived Usefulness — Intention of Use Positive
H2 Job Relevance — Intention of Use Positive
H3 Perceived Ease of Use — Intention of Use Positive
H4 Perceived Ease of Use — Perceived Usefulness Positive
H5 Image — Perceived Usefulness Positive
H6 Hallmark Functional Elements — Perceived Usefulness Positive
H7 Hallmark Structural Elements — Perceived Usefulness Positive
H8 Hallmark Structural Elements — Perceived Ease of Use Positive
H9 Perceived Enjoyment — Perceived Ease of Use Positive
H10 Framework Anxiety — Perceived Usefulness Positive
H11l Perception of External Control — Perceived Usefulness Positive
H12 Framework Self-efficacy — Perceived Usefulness Positive
H13 Framework Playfulness — Perceived Usefulness Positive

Table 5: Reliability and Validity
Constructs Indicator Factor Loading P value VIF

Intention to use 0.9385 0.000 2.5338

U2 0.9471 0.000 2.5338

PUL 0.8085 0.000 2.2512

PU2 0.8596 0.000 2.7716

Perceived usefulness 0.7532 0.000 1.8077

PU4 0.8405 0.000 2.3931

PU5 0.7921 0.000 2.1705

PU6 0.8632 0.000 2.7702

PEU2 0.8554 0.000 2.7556

PEU3 0.8802 0.000 3.0857

Perceived ease of use 0.8661 0.000 2.7983

PEUS 0.8020 0.000 2.1628

PEU6 0.8831 0.000 3.1517

PEU7 0.8718 0.000 2.9907

Job relevance 0.9414 0.000 2.5798

JR2 0.9467 0.000 2.5798

IM1 0.9107 0.000 2.8081

Image IM2 0.9129 0.000 2.7313

IM3 0.8729 0.000 2.1187

PENJ1 0.8995 0.000 2.5774

Perceived enjoyment PENJ2 0.9213 0.000 3.0759

PENJ3 0.9216 0.000 2.9893

PEC1 0.8991 0.000 2.5832

Perception of external control PEC2 0.8872 0.000 2.4962

PEC3 0.8703 0.000 1.8848
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Table 6: Construct Reliability, Convergent Validity and Discriminant Validity -
Reflective Part

HTMT
Constructs — CA CR AVE = 0 JBR ___PEU _PU PEC _ PJEN
M 08812 08835 0.8083
U 0.8752 0.8785 0.8889 0.7729
JBR 0.8780 0.8794 08912 0.6537 0.7275
PEU 0.0295 09314 07400 0.6147 08192 0.5815
PU 0.0025 09071 06731 06393 07669 07095 0.7530
PEC 0.8628 0.8660 0.7843 0.6972 07833 07578 0.7359 0.6871
PENJ 0.0017 09032 08357 0.7604 07996 06740 0.7891 0.7034 0.8383

Table 7: Convergent Validity - Redundancy Analysis

Formative Construct Reflective Construct Path Coefficient R2 Convergent Validity
HSE PEU 0.7229 0.5226 Supported

HSE PU 0.7509 0.5638 Supported

HFE PU 0.7428 0.5518 Supported

Table 8: Formative Model Assessment

Indicator VIF ow OW — P value FL FL — P value
HFE1 1.7171 0.2466 0.0032 0.7736 0.0000

HFE2 1.5842 0.2354 0.0095 0.7346 0.0000

HFE3 1.5648 0.2593 0.0007 0.7388 0.0000

HFE4 1.5769 0.5090 0.0000 0.8738 0.0000

HSE1 1.4194 0.2668 0.0015 0.6884 0.0000

HSE2 1.3159 0.2223 0.0031 0.6052 0.0000

HSE4 1.2824 0.7339 0.0000 0.9290 0.0000
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Table 9: PLS Q?predict Assessment

PLS-SEM LM Predictive Power
Indicator -
RMSE RMSE PLS-LM (RMSE) QZ2predict
U2 1.0930 1.0959 -0.0029 0.4990
1U3 0.9087 0.9224 -0.0137 0.5791
PEU2 1.0333 1.0534 -0.0201 0.4577
PEU3 0.9980 1.0416 -0.0436 0.4658
PEU4 0.9253 0.9831 -0.0578 0.4639
PEUS 1.2983 1.3527 -0.0544 0.3791
PEUG6 0.8880 0.9248 -0.0368 0.4902
PEU7 1.0165 1.0821 -0.0656 0.5027
PU1 0.9839 1.0064 -0.0225 0.4363
PU2 0.9225 0.9633 -0.0408 0.4911
PU3 0.9057 0.9501 -0.0444 0.3774
PU4 0.8959 0.9297 -0.0338 0.4398
PU5S 0.9414 1.0063 -0.0649 0.4191
PUG 0.9522 0.9932 -0.0410 0.4746
U 0.6307 - 0.6093
PEU 0.6241 - 0.6202
PU 0.5933 - 0.6573
Table 10: CVPAT - PLS-SEM vs. Indicator Averages (1A)
Constructs Average loss difference t value p value
Intention of Use (1U) -1.1631 7.4923 0.0000
Perceived Ease of Use (PEU) -0.8904 6.0378 0.0000
Perceived Usefulness (PU) -0.6927 6.0930 0.0000
Overall -0.8446 7.1592 0.0000
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Table 11: Assessment of Non-Linear / Quadratic Effects

Non-Linear Relationship Coefficient F2 Cl
IMXIM — PU 0.0186 0.5926 0.0012 -0.0791, 0.0549
HFE x HFE — PU 0.0078 0.8444 0.0002 -0.0864, 0.0677
HSE x HSE — PEU 0.0597 0.1681 0.0108 -0.1286, 0.0544
HSE X HSE — PU 0.0173 0.7130 0.0008 -0.1086, 0.0751
PENJ x PENJ — PEU 0.0064 0.8845 0.0001 -0.0788, 0.0893
PEC x PEC — PEU -0.0225 0.6304 0.0016 -0.0649, 0.1156
PEU x PEU — U -0.0130 0.6788 0.0007 -0.0453, 0.0918
PEU x PEU — PU 0.0411 0.2870 0.0067 -0.1049, 0.0491
PU x PU — U 0.0005 0.9874 0.0000 -0.061, 0.0612
JB xJB — U -0.0157 0.6911 0.0008 -0.0614, 0.0948

Table 12: Relative Segment Sizes (N = 213)
Segment 1 2 3
1.0000
0.6566 0.3434
0.6032 0.3637 0.0331
Table 13: GC Assessment — IU as DV
Test Model Construct Coefficient P values
Gaussian Copula Model 1 (Endogenous variables: PU) pUc -0.0057 0.9783
Gaussian Copula Model 2 (Endogenous variables: PEU) PEUC 0.2069 0.4040
Gaussian Copula Model 3 (Endogenous variables: JB) JBR® 0.2598 0.4506
Gaussian Copula Model 4 PUC -0.1334 0.5849
(Endogenous variables: PU, PEU) PEUC 0.2878 0.3012
Gaussian Copula Model 5 PUC -0.0337 0.8758
(Endogenous variables: PU, JB) JBR® 0.2689 0.4496
Gaussian Copula Model 6 PEUC 0.1737 0.4967
(Endogenous variables: PEU, JB) JBR® 0.2069 0.5573
Gaussian Copula Model 7 PUC -0.1433 0.5629
(Endogenous variables: PU, PEU, JB) PEUC 0.2585 0.3612
JBRC 0.2197 0.5409

€= Gaussian Copula
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Table 14: GC Assessment — PEU as DV

Test Model Construct Coefficient P values
Gaussian Copula Model 1 (Endogenous variables: HSE) HSE® -0.1928 0.6779
Gaussian Copula Model 2 (Endogenous variables: PENJ) PENJC 0.2109 0.5292
Gaussian Copula Model 3 (Endogenous variables: PEC) PEC® 0.2109 0.5292
Gaussian Copula Model 4 HSE® -0.1697 0.7187
(Endogenous variables: HSE, PENJ) PENJC® 0.2003 0.5524
Gaussian Copula Model 5 HSE® -0.2111 0.6567
(Endogenous variables: HSE, PENJ) PEC® 0.1281 0.6863
Gaussian Copula Model 6 PENJC 0.2060 0.5437
(Endogenous variables: PENJ, PEC) PEC® 0.0962 0.7656
Gaussian Copula Model 7 HSE® -0.1868 0.6972
(Endogenous variables: HSE, PEMJ, PEC) PENJC 0.1934 0.5696
PEC® 0.1142 0.7288

€= Gaussian Copula

Table 15: GC Assessment — PU as DV

Test Model Construct Coefficient P values
Gaussian Copula Model 1 (Endogenous variables: IM) ImMC -0.3664 0.2254
Gaussian Copula Model 2 (Endogenous variables: HFE) HFE® -0.3801 0.3706
Gaussian Copula Model 3 (Endogenous variables: HSE) HSE® -0.3801 0.3062
Gaussian Copula Model 4 (Endogenous variables: PEU) PEUC -0.4632 0.0726
Gaussian Copula Model 5 ImC -0.3098 0.3184
(Endogenous variables: IM, HFE) HFE® -0.2756 0.5209
Gaussian Copula Model 6 ImC -0.3198 0.2973
(Endogenous variables: IM, HSE) HSE® -0.2938 0.4326
Gaussian Copula Model 7 IMC -0.1661 0.5816
(Endogenous variables: IM, EU) PEUC -0.4146 0.1165
Gaussian Copula Model 8 ImC -0.2832 0.3641
(Endogenous variables: IM, HFE, HSE) HFE® -0.2182 0.6224
HSE® -0.2416 0.5354
Gaussian Copula Model 9 IMC -0.1439 0.6381
(Endogenous variables: IM, HFE, EU) HFE® -0.1524 0.7166
PEUC -0.3956 0.1421
Gaussian Copula Model 10 IMC -0.1577 0.6034
(Endogenous variables: IM, HSE, EU) HSE® -0.1158 0.7618
PEUC -0.3938 0.1544
Gaussian Copula Model 11 HFE® -0.1646 0.7008
(Endogenous variables: HFE, HSE, EU) HSE® -0.0992 0.8003
PEUC -0.4158 0.1329
Gaussian Copula Model 12 IMC -0.1400 0.6490
(Endogenous variables: IM, HFE, HSE, EU) HFE® -0.1356 0.7533
HSE® -0.0888 0.8217
PEUC -0.3818 0.1722

= Gaussian Copula
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Table 16: Fit Indices and Relative Sizes for Segment Solutions

Segment
Criteria
1 2 3
AIC (Akaike's Information Criterion) 1144.8775 1100.0208 1078.994
AIC3 (Modified AIC with Factor 3) 1157.8775 1127.0208 1119.994
AIC4 (Modified AIC with Factor 4) 1170.8775 1154.0208 1160.994
BIC (Bayesian Information Criteria) 1188.5743 1190.7757 1216.8069
CAIC (Consistent AIC) 1201.5743 1217.7757 1257.8069
HQ (Hannan Quinn Criterion) 1162.5369 1136.6979 1134.6888
MDL5 (Minimum Description Length with Factor 5) 1467.3615 1769.7952 2096.0588
LnL (Log Likelihood) -559.4388 -523.0104 -498.497
EN (Entropy Statistic (Normed)) 0.4686 0.6267
NFI (Non-Fuzzy Index) 0.5461 0.6069
NEC (Normalized Entropy Criterion) 113.1931 79.5035
Table 17: Hypotheses Testing Results
Path B T P F2 R? Q2 Status
PU — U 0.1962 2.8697 0.0041 0.0457 H1: Supported
JBR — U 0.2730 4.5675 0.0000 0.1242 0.6436 0.6093 H2: Supported
PEU — U 0.4586 7.8933 0.0003 0.3002 H3: Supported
PEU — PU 0.2595 3.6559 0.0000 0.1009 H4: Supported
IM — PU 0.0985 2.1438 0.0321 0.0195 H5: Supported
HFE —~ PU 03864 63848 00000 00704 0695 06202 H6: Supported
HSF — PU 0.2371 3.6541 0.0003 0.2505 H7: Supported
HSF — PEU 0.3795 5.6894 0.0000 0.2300 H8: Supported
PENJ — PEU 0.3426 4.8908 0.0000 0.1277 0.6414 0.6573 H9: Supported
PEC — PEU 0.1895 2.7725 0.0056 0.0431 H11: Supported
Table 18: Model Comparison using BIC, R?and Q2
BIC R2 Q2

Constructs

Initial Model Extended Model* Initial Model Extended Model* Initial Model Extended Model*
Intention of Use (1U) -175.1655 -202.3745 0.6008 0.6487 0.6019 0.6093
Perceived Usefulness (PU) -174.8242 -197.9716 0.6101 0.6955 0.5826 0.6202
Perceived Ease of Use (PEU) -227.4901 0.6414 0.6573
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Table 19: Model Comparison using PLS Q?predict

PLS-SEM -M Predictive Power

I ndlcato r Initial Model Extended Model Initial Model Extended Model Initial Model Extended Model Initial Model Extended Model

RMSE1 RMSE2* RMSE1 RMSE2 PLS-LM1 PLS-LM2* Q?predictl Q?predict2*
1U2 1.0541 1.0930 1.0959 1.0959 0.0201 -0.0029 0.5341 0.4990
1U3 0.8797 0.9087 0.9224 0.9224 -0.0053 -0.0137 0.6055 0.5791
PEU2 1.0333 1.0534 -0.0201 0.4577
PEU3 0.9980 1.0416 -0.0436 0.4658
PEU4 0.9253 0.9831 -0.0578 0.4639
PEUS 1.2983 1.3527 -0.0544 0.3791
PEUG 0.8880 0.9248 -0.0368 0.4902
PEU7 1.0165 1.0821 -0.0656 0.5027
PU1 0.8797 0.9839 0.9857 1.0064 -0.0362 -0.0225 0.4751 0.4363
PU2 0.9495 0.9225 0.9362 0.9633 -0.0409 -0.0408 0.5207 0.4911
PU3 0.8953 0.9057 0.9593 0.9501 -0.0506 -0.0444 0.3733 0.3774
PU4 0.9087 0.8959 0.8852 0.9297 0.0084 -0.0338 0.4425 0.4398
PU5 0.8936 0.9414 1.0134 1.0063 -0.0619 -0.0649 0.4065 0.4191
PU6 0.9515 0.9522 0.9457 0.9932 -0.0234 -0.041 0.5070 0.4746

Table 20: CVPAT — PLS-SEM vs. Indicator Averages (IA) Comparison
Average loss difference t value p value
Constructs
Initial Model Extended Model* Initial Model Extended Model* Initial Model Extended Model*
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Intention of Use (1U)
Perceived Ease of Use (PEU)
Perceived Usefulness (PU)
Overall

-1.1533
-0.6029

-0.8230

-1.1631
-0.8904
-0.6927
-0.8446

7.6065
5.8884

7.8978

7.4923
6.0378
6.0930
7.1592

0.0000
0.0000

0.0000

0.0000
0.0000
0.0000
0.0000
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How Does the Creation of Artifacts Help the Decision Makers to
Influence the Residents’ Awareness by Using GIS to Site the
Optimal Locations of Renewable Energy Technology?

Alaa Alharthi, Claremont Graduate University, UK

Abstract

This research is intended to measure the levels of renewable energy awareness of the residents
in

Saudi Arabia through an artifact. Using the artifact is to capture the awareness of the resident

before and after they see the map where the renewable energy is going to be outlined in their

surrounding area virtually. Awareness was the second barrier to the greening process.
Behavioral

change, and thereby cultural change, cannot be expected to take place unless people are aware
o

do so. The initial step towards behavioral changes is to raise awareness as it is the seed for

tomorrow’s changes. By knowing it one can plan for the improvement of the residence

awareness. With the awareness of the significance of the topic, this research applied the design

science research method and examine the effect of the artifacts for increasing residents'

awareness. By enhancing the awareness level, the potential impact of the study will contribute
to

the efficiency of renewable energy implementation.

Key words: suitability model, awareness, renewable energy, solar power, wind turbine
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Harnessing the Seas and Winds: A Comparative Analysis of Wave
and Off-shore Wind Farms in the Transition toward Sustainable
Energy in Europe

Daniel Hayward, Grenoble Ecole de Management, France
Abstract

This research explores the evolution, status, and future potential of wave and offshore wind
farms as pivotal elements in the global shift from fossil fuels to renewable energy sources. By
examining their historical development, geographic distribution, financial implications,
operational challenges, and environmental benefits, this study aims to provide a holistic
understanding of their role in sustainable energy generation. Additionally, the research explores
the issues related to wave and offshore wind-farms and the impact on marine life and

ecosystem.
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Classifying Racism as a Behavioral Disorder: A Primer for All

Frederick Johnson, London School of Economics & Political Science, UK

Abstract:

In this discussion, the authors present a primer or essay highlighting the essential aspects of racism, advocating for
a consensus to classify racism as a behavioral disorder. The primary objective is to draw attention from the broader
American community and emphasize the recognition of racism's deep-rooted history and its impact on victims and
those with such beliefs. By fostering constructive conversations, the authors aim to promote humanistic values of
forgiveness and atonement to reduce the harmful effects of racism. The discussion supports an argument for the
necessity of social amends to facilitate individual behavioral change. Emphasizing the importance of classifying
racism as a treatable condition, the authors wish to enable individuals to seek help and initiate healing. The
discussion concludes with suggestions to implement regulations on social media to mitigate its detrimental
influence on the American public and provide options and insights to propel the country forward in addressing
racism and its consequences.

Keywords: Racism; Behavioral Disorders; Social Amends; Emotional Contagion Pollution; Social Identity
Pollution.

1. Introduction

There was a time when waking up to a calm and misty morning meant something special in the United States.
Whether you were in the Ozarks of Arkansas, on a dairy farm in middle Wisconsin, or walking your dog on a
sandy beach in Southern California, enjoying morning peace over a hot cup of coffee, orange juice, or Chia gave
some of us a slight sense of belonging. Besides that, morning peace gave us a feeling of independence and hope for
the future. Life in America prior to 2016 was optimistic [1]. The country saw expanding job opportunities over six
consecutive years with consistent employment growth, the introduction of affordable care secured healthcare for
millions of uninsured Americans and increases in wages and incomes as the economy saw about a two percent
growth [2].

Yet, somewhere over the past decade, things dramatically changed for the worse. These days, Americans are
waking up to a country in critical condition. The past five years alone have seen a surge in political violence
ranging from death threats targeting public-health officials and members of Congress to a conspiracy to kidnap the
governor of Michigan [3]. We know America has a long and prolific history of political violence. Still, the 6
January 2021 attack on the U.S. Capitol brought the country dangerously closer to what some called our day of
reckoning [4]. Whether or not a reckoning is looming over the country is certainly debatable.

However, Americans have always been divided on many topics, including women’s rights, equal pay, and sexual
orientation. While gender identity, same-sex marriages, and immigration are all polarizing issues, the division on
race is turning deadly [5]. As some parts of the country tore down statues and removed flags commemorating war
heroes that affirmed racist messages, others vehemently supported their legitimacy by rallying behind them [6].

For example, the world witnessed hate groups and protestors assembling in Charlottesville, Virginia, and how
“false news spreads farther, faster, deeper, and more broadly than the truth” [7]. What started as a tense
demonstration, with protestors carrying tiki torches shouting alt-right rants, “United the Right,” ended in death and
confusion [8], [9]. There is no denying that the country has become increasingly divided on race [10]. Of course,
given the history of this country, it is reasonable for anyone to believe the division we see today has always existed
in the minds of most Americans, but what has opened these old wounds?

Indeed, Cancel Culture has not made the discussion on race in America easy either [11]. Fear made many
Americans afraid to openly share their views on race. Instead, the 2016 Presidential elections revealed everything
mainstream America wanted to say [12]. During the 2020 Presidential elections, America doubled down, as the
rest of the country felt helpless watching how politicians continued to exploit the divisive nature of racism by
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stoking fear in the minds of the American public [13]. Politicians used social media to appeal to distinct voting
sectors with “Racist tweets, derogatory terms,” like “white power” and “Kung-flu” [14]. We saw this playing out
in our personal lives as Americans captured live-streamed acts of discrimination on their phones, sharing their
traumatic experiences via social media [15].

2. Racial Flashpoints in America

Sadly, on May 25, 2020, the world also witnessed how heartless and malignant systemic racism has routinely
empowered a few and universally oppressed sectors of society [16]. No one could deny what happened, nor could
mainstream America remain complacent or incredulous about racism and police brutality. George Floyd’s death
was a flashpoint that reignited the Civil Rights movement. His death also signaled it was time for this country to
reconcile its past and relinquish its long-standing relationship and adoration for racism [17].

Nonetheless, the results of racism are unquestionably cruel and lethal for some versus others. What happened to
George Floyd is a horrific and tragic event occurring in black communities around the country [18]. With all this
happening in the world, how can we foster constructive conversation of change within our communities while
moving the country forward when unity is nowhere in sight and confusion is everywhere? This discussion intends
to address racism from the perspective of a behavioral disorder rather than how we have traditionally viewed
racism. From that viewpoint, we discuss options for a path forward by introducing the concept of social amends as
an assumption to facilitate individual behavioral change in addressing racism in the US.

3. Understanding Racism

Of course, understanding the nature of racism and how it functions and is used is challenging since we all
experience and see racism from different social perspectives. Our experiences and environment shape not only our
understanding, but how we define, perceive and deal with racism through our behavior and relationships [19].

3.1 Exploiting, Monetizing, and Weaponizing Racism

Many of us experience racism based on gender, race, and culture. Sometimes, we also experience racism through
other means, like through our favorite TV shows or favorite standup comedians, who joke and make us laugh at
“other people’s” racist behavior and not necessarily our own [20]. As harmless as comedians and TV shows may
seem, what lies at the center-most parts of their scripts are carefully placed racist elements that writers, producers,
and directors intentionally exploit in the name of entertainment [21]. Please note that | am not advocating against
freedom of speech nor the censorship of any one person or organization.

After all, what we are watching may sound entertaining, but we must consider how healthy can this be for a society
with unresolved race issues? The entertainment community might tell us they are doing society a favor by
icebreaking the subject of race in America. In some cases, that could be true; still, we must ask, is an icebreaker a
slew of streaming episodes across three seasons? We must consider that monetization, especially when the tragic
deaths of Breonna Taylor, Ahmaud Arbery, and George Floyd, were all enough to get America’s attention [22].

Entertainers, comedians, and writers are not the only ones who openly exploit racism [23]. We see this during
election time, in the US. Racism is often used as an effective tool by the media, politicians, policing agencies,
corporations, and marketing firms to galvanize or influence behavior [24]. Organized groups and influential
individuals also adopt forms of racism to exercise power to maintain control and privileges over certain institutions
[25]. The point is that we know our country has a big problem, and despite this knowledge, racism is still
weaponized by many with no consequences, but “that’s the American way,” which is precisely what needs to
change [26].

3.2. Defining Racism

As a definition, most dictionaries would define racism as a complex phenomenon but mainly as a belief in the
fundamental role of race in developing human qualities and capabilities, as well as the understanding that racial
differences give rise to an inherent superiority of one race over others [27]. From this perspective, we view racism
as a belief that is part of a person’s value system. To move the country forward, we must begin to understand how
racism may originates as a belief and manifests, primarily as a behavioral disorder.

69



4, Theories of Racism as a Behavioral Disorder

When examining contemporary theories regarding learned behavior, cognitive processes, and unresolved conflict,
social learning, cognitive and psychodynamic theories support the idea of racism as a behavioral disorder. In
understanding the "central hypothesis of social learning theory is that people learn through observing others'
behavior, attitudes, and outcomes of those behaviors. Such observations provide information about how to behave
in similar situations, and they serve as a basis for the formation of rules and strategies for future action" [19]. With
this being true, the observational learning process can contribute to the development of racist behavior if racism is
an integral part of a person's environment, broader belief, and value system within any social group, like their
family or culture.

An example of racism contributing to a person's social learning process is when we see children indoctrinated into
militias and hate groups like the Ku Klux Klan and other nationalist or Anti-Semitic groups. Other examples
include youths being jumped into gangs, inducted into criminal syndicates, or as a family member coming of age
into the ranks of a drug cartel. In all these instances, social learning is inundated with racism, violence, and
antisocial behavior, as mental processes interact with social learning.

"According to cognitive theory, human behavior is shaped by the way we think about things. Racism is a belief
system, and if people think about race in a certain way, they will behave in a way that reflects that belief system"
[28, p. 305]. Although [28] hold the traditional view of racism as a belief, the impact of social learning cognitive
processes like perception, memory, and how we approach solving problems are significant. As racism becomes
ingrained within our mental processes through social learning, internalized stereotypes, and prejudices. "Cognitive
theories explain the maintenance of prejudice by examining the cognitive processes that underlie how we
categorize people, how we form stereotypes, and how we process information about individuals who belong to
different groups” [29, p. 94]

Furthermore, cognitive theory "suggests that prejudices are often the result of inaccurate or incomplete information
processing. As people encounter new information, their attitudes and beliefs are updated to reflect the new
information. However, if people are selective in their processing, they may not update their attitudes and beliefs to
reflect accurate information" [28]. Through psychodynamics, we understand how our unresolved conflicts,
unconscious processes, defense mechanisms, and motivation are significant factors in shaping our behavior and
developing relationships. Westen, explains that "Psychodynamic theory emphasizes the importance of early
experiences, particularly in the family, in shaping personality and behavior, and suggests that unresolved conflicts
from these early experiences can lead to emotional and behavioral problems later in life" [30, p. 13].

According to [31], "The goal of psychodynamic therapy is to help clients gain insight into unconscious conflicts
that may be contributing to their symptoms or problems, and to work through these conflicts in a way that leads to
greater psychological health and well-being" [31, p. 1. Examples of psychodynamics are fears, anxiety, and
insecurity that trigger our defenses like projection, displacement, and denial. "Projection involves attributing one's
own unacceptable impulses or qualities to someone else” [31 , p. 9 . "Displacement involves directing an emotion
or impulse toward a substitute target that is less threatening or less likely to cause anxiety”  [32, p. 34 . "Denial
involves the outright refusal to acknowledge the existence of a threatening or anxiety-provoking aspect of reality"
[30, p. 24 . Through these theories, we can understand how social learning, cognitive and psychodynamic
concepts impact human behavior.

5. The Definition of a Behavioral Disorder

According to [33] a behavioral disorder is described “as patterns of behavior that cause significant distress or
impairment in functioning” [33]. The effect of racism can range from death to causing severe physical and
emotional trauma. Given this, how we traditionally view racism as a belief needs to change. Namely, because
racism has negatively impacted mental health and impaired the overall well-being and ability to function of
African-Americans in the United States for decades. With this, we assert that racism meets the APA's definition of
a behavioral disorder.

Racism also shares characteristics with other behavioral disorders like sociopathy and narcissism. For example,
sociopathy is characterized by consistently demonstrating low moral constraint with little empathy for others [33].
On the other hand, a person with a strong need for admiration and who demonstrates little compassion for others
has a narcissistic personality disorder [32]. Each of these disorders is represented by behavioral patterns void of
empathy. Behavior such as this can frequently cause distress and impairment since people with this condition resist
change. Racism is no different, as it can manifest in various forms and levels, with varying degrees of distress and
impairment.
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5.1. The Key Elements of Racism

From a structural perspective, racism is made up of several components, each interacting and reinforcing one
another in a complicated feedback loop [34, p. 6] . These components include prejudice, stereotyping,
discrimination, power, structural and institutional racism, and internalized racism [34]

Table 1: Key Elements of Racism

Component Definition Impact

Refers to preconceived (a) Conscious
ideas or attitudes toward

people based on race or -
ethnicity [34, p. 3]. (b) Unconscious

Can lead to discriminatory

Prejudice behavior.

The act of making assumptions about people based 8 @ lialiils e

Stereotypin . o i
yping on their race or ethnicity [34, p. 3]. Inaccurate.
Discrimination People are treated unfairly based on race or Employment, housing, education,
ethnicity [34, p. 4]. and healthcare.
This can lead to systemic racism,
Racism is often intertwined with power dynamics, where institutional policies and
Power where certain groups hold more power and privilege | practices result in unequal
than others based on their race [34, p. 7]. outcomes for different racial
groups.

Refers to the ways in which social structures,

Structural and S T . L
policies, and institutions can perpetuate racism even | Has long-lasting impacts on

|nst_|tut|onal in the absence of explicit discriminatory behavior or | wealth and segregation
racism .
attitudes [34, p. 6].
1
. Refers to the acceptance of negative messages about -
Internalized ; . . . Can have negative impacts on
; one's own racial group, which can lead to feelings of ;
racism mental health and well-being.

shame, self-hatred, and low self-esteem [34, p. 15].

Source: [34]
5.2. Forms of Extreme Racism

"At its core, racism is about the belief in the inherent superiority of one race over others. This belief can be used to
justify unequal treatment, exclusion, and violence towards members of other races” [34, p. 19]. In many cases, the
ideology of superiority is not solely limited to racism; it can manifest as sexism, nationalism, religion, and
intellectual supremacy, among others [34, pp. 4, 19, 28].

5.3. Forms of Extreme Racism

With this in mind, there are no shortage of examples regarding the ideology of superiority rooted in power and
carried out by policies that support ethnic cleansing or genocide worldwide [34, p. 18]. During the Bosnian War,
Serbian military forces killed thousands of Bosnian Muslims and Croatian civilians [35]. Similarly, in 1994, Hutu
extremists slaughtered almost 800,000 Tutsi and moderate Hutu individuals in Rwanda [36]. Another appalling
genocide occurred during the Darfur Conflict when the Sudanese government ordered the murder of approximately
300,000 people in the Darfur region in 2003 [37].

None were more prolific and vile than how Germany’s Third Reich slew approximately six million Jewish men,
women, and children during World War 11 [38, 39]. Even the name is entrenched with racist undertones
synonymous with the resurrection and continued dominance of the Holy Roman Empire [40]. Nazi Germany’s
fundamental philosophy was its fervent belief in the superiority of the German race. This belief was based on
specific attributes, including color, which attempted to legitimize white supremacy [41].

As Germany’s ambitions were cut short by the Allied Forces in 1945, the ideologies, concepts, and principles
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developed by Nazi Germany still live on today [42]. At the same time, America was essentially not much better.
By that time, white supremacy was fully ingrained into the minds of many Americans through slavery first and
then through Jim Crow Laws and discrimination [43]. Black and brown soldiers like the Tuskegee Airmen and the
761st Tank Battalion, whom we call the "Black Panthers," courageously fought against the rise of the Third Reich
during the war and its racist overtures, only to return home to a culture that continued the same form of extreme
racism as Nazi Germany [43].

5.3.1.  White Supremacy as an Extreme Form of Racism

One of the most destructive forms of extreme racism is white supremacy. Extremist hate groups often adopt white
supremacy ideology as their core value and frequently relay their message by committing hate crimes against
targeted races. Not only that, when the violent nature of the behavior is entirely void of empathy and compassion,
this extreme behavior begins to mirror other disorders, like narcissism and psychopathic behavior [44].

We also know that white supremacy is not limited to individual beliefs. Jim Crow Laws are perfect examples of
how the superiority ideology can lead to institutional policies and practices [34, p. 11]. In the late 70s, the war on
drugs and institutional racism in the judicial system led to the mass incarceration of black and brown men [45] in
the United States. The documentary, "13th" took a historical account of how the judicial system criminalized
African-American men. These policies and practices can contribute to developing a behavioral disorder at the
societal level [45].

The real impact of extreme forms of racism is associated with mental health issues. White supremacy does not only
negatively impact victims of hate crimes; the belief holder can also be affected [46]. However, those who have
experienced physical violence as a form of racism can arguably meet the criteria for developing post-traumatic
stress disorder [47]. Whether or not we spend the time arguing if the impacts of racist incidents are indirect, subtle,
or systemic, no one can argue how racism damages the mental health of African-Americans. Nonetheless, this is
just another example of how racist behavior patterns can cause significant distress or impairment in function. By
understanding the destructive nature of extreme forms of racism, we can better understand the significance of
addressing and acknowledging racism as a behavioral disorder [48].

6. Conclusion

Our country and “Society is unwell. The symptoms-- racialised violence, and excess morbidity and mortality in
minority ethnic populations--reflect the cause: an unjust and unequal society” [49, p €112, 50]. Since 2021, 37
states within the US have passed over 200 declarations affirming racism as a public health crisis [50]. Even though
these declarations represent a crucial first step, we need to encourage and develop more robust and actionable plans
to combat racism [51]. In addition, we must extend our focus beyond training, increased capacity to address
racism, transparency, partnership with affected communities, intersectionality, and accountability measures to
determine the impact of anti-racism initiatives [51, 52]. We need a call for a consensus, within the American
Psychological Association (APA) to classify racism as "patterns of behavior that cause significant distress or
impairment in functioning" [53]. We know racism has a long and cruelly profound relationship in American
history. We also know from the historical evidence that demonstrates racism as patterns of behavior that are deeply
intertwined and centered around power [54]. Therefore, the need to classify racism as a behavioral disorder cannot
be overstated.

However, let’s consider viewing the elements of racism through a lens of “calculus”. If we can imagine racism as
complex equation, or as a function of social learning, cognitive and psychodynamic, when we derived the final
derivative; we can see the constant ideology of superiority, which manifests itself as white supremacy in the
American context. White supremacy, executed as racism, has caused significant distress and functional
impairment, ranging from death, torture, mass incarceration, mental illness, loss of wealth, and many other
distressful conditions, by those who exploit, monetize, and weaponize racist behavior [45].

To move our culture forward, we must base our progress on ideals or the constant that defines us as people. The
one consistent element within all is humanity. Therefore, if we focus on humanism as "a philosophy of responsible
freedom, designed to encourage the maximum possible fulfillment of every human being, individually and
collectively, and to lead humanity forward to an ever-greater realization of its highest potentialities” [55, p. 17]. we
can significantly reduce the impacts of racism. Embracing humanistic values such as empathy and respect for
diversity can lead to greater understanding, cooperation, and harmony among individuals and communities,
ultimately promoting a more equitable and just society.
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6.1. Facilitating Social Amends

Before we can begin to think about placing racism behind us, the United States must first facilitate social amends
as it did for the surviving Japanese Americans of its internment camps in 1988 [56]. Several thought leaders,
scholars like Beverly Tatum, Ibram X. Kendi , and Bryan Stevenson , all examine the notion of social atonement
in the context of racism [57-59]. From this, we expand the idea that “restorative justice is centered on the dynamics
of forgiveness and atonement” from a societal perspective [60, p. 203].

Since racism has a long and deep-rooted history in America, many cannot point to one sole living malefactor.
Instead, the effects of racism, as an institution in America, inflicted on enslaved black and brown people are
essentially acts of complicit behavior by society in general, perpetuated over multiple generations. In this, we not
only account for slavery, we include extreme violence that fringes on genocide dating back to 1866 in New
Orleans, Tulsa in 1921, and Rosewood in 1923, just to name a few, even though the brutality continues to this day
[61]. In this context, we introduce the idea of atonement as a social event since the oppressing sector of society
needs to atone for its direct and complicit involvement in institutionalized racism, discrimination, and inhumane
behavior.

The idea of amends has its roots in religious and philosophical traditions. For example, forgiveness and atonement
practices in Christianity [62, Matthew 6:14-15; Luke 17:3-4] and Judaism [63, Leviticus 16:1-34] allow people to
overcome obstacles within their relationship with God on the path to reconciliation. While many faiths teach and
practice these same constructs, the social amends theory here consists of two agnostic components when
addressing issues like racism. These elements include forgiveness and social atonement, adapted from the theory
on the Role of Forgiveness and Atonement in Social Justice [60].

6.1.1. Individual and Community-level Forgiveness

In the theory on social amends, | expand on this relationship by emphasizing and focusing on forgiveness as a
function of (1) individual and (2) community-level forgiveness [60]. In this context, these two components of
forgiveness are not mutually exclusive on the journey to social reconciliation. Our theory of social amends requires
a concerted effort from both the oppressor and the oppressed to acknowledge and atone for past wrongs openly,
address current inequalities through community-level forgiveness, and commit to developing a better future for all
through individual forgiveness [60].

6.2. Enabling Individual Behavioral Change

This is why classifying racism as a behavioral disorder is critical in facilitating social amends to move our country
forward when people are ready. By recognizing racism as a behavioral disorder, we provide options for healing
[48]. One significant benefit is that the reclassification collectively enables society to approach racism as a
treatable condition through existing mental health channels [48]. Correctly classifying racism also creates a natural
path forward for individuals prepared to seek help, where people can obtain the necessary guidance in the context
of individual and or community forgiveness. Taking a personal treatment approach removes the stigma of being
humiliated, being called out, or publicly self-identifying as a racist. If people can address their issues privately and
at their own pace, many more people will be encouraged to work toward healing and personal growth.
Understanding racism as a behavioral disorder provides treatment and long-term support while facilitating the
healing process of unresolved transgenerational issues regarding race in America [48].

7. Discussion

Over the years, America has attempted social amends through reparations and a public apology to Japanese
Americans from World War Il. President Ronald Regan signed the Civil Liberties Act in 1988 as an atonement for
the government placing Japanese Americans into internment camps during the war [56]. The government paid
reparations of $20,000 to over 80,000 Japanese Americans as compensation in the form of reparations [56]. Many
of us know too well how in 1865, General William Tecumseh Sherman promised recently freed slaves from the
South forty acres and mule as reparations. However, reparations were never paid because President Andres
Johnson later overturned Sherman’s policy [64].

7.1. Reparations
Fast forwarding to 2023, several states are considering or have paid out reparations to descendants of enslaved

people. Local government leaders in Evanston, IL, have already made provisions to provide reparations to its
residents through a down payment, mortgage, and renovation assistance program [65]. Other states like California,
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Vermont, New Jersey, Texas, and New York are all considering laws that support paying reparations to
descendants of enslaved people and for long-standing discrimination practices [66]. Even though these bills are not
yet laws, certain areas of the country are coming to terms with the idea that the time has come to make social
amends. Moreover, with recent social and political unrest, social atonement is likely to become a reality sooner
rather than later in some states.

7.2. Social Tipping For the Good of the Nation

As bright and rosy as these ideas are, | am neither naive nor advocating for the entire country to go under therapy.
In fact, we do not need complete adoption because that would be an unreasonable sub-optimal solution altogether.
Still, if we consider and apply contemporary theories of adoption, our understanding is that “laggards” will always
refuse help while “early adopters” are ready and willing to change [67]. The idea is to create a "network effect"
where early adopters can encourage others within their communities to seek help [68]. With state and federal-
sponsored marketing campaigns, we can demonstrate how diversity can improve our lives by focusing on the
unique value proposition of healing our [69]. As this behavior becomes more attractive within border
communities, we hope for a snowball effect in changed behavior [70].

Furthermore, given the sensitive nature of racism and the stigma it now possesses, we can see a “spiral of silence”
occurring in some communities entrenched with racist behavior [71]. This scenario can lead to a suppression where
racist views and behavior are now the minority opinion, thereby accelerating the network effect to the social
tipping point with respect to the threshold model [72]. “It is crucial to remember that full atonement and full
forgiveness are multigenerational projects, just as transgenerational transmission of trauma takes many generations
to heal” [60, p. 204] . Therefore, we can only hope to achieve critical mass in the long run when anti-racist
behavior becomes the norm as more people rapidly adopt healthier perspectives on race in America. Again, the
proposed path is feasible but requires cooperation on the state and federal levels. Success includes patience,
positive reinforcement, and negating the impacts of social media.

7.3.  Negating “Acoustic Feedback” and Social Media Pollution

Social media is, by far, the biggest threat to moving America forward on race [72], with its capabilities to influence
digital manipulation [73]. If we are to take racism seriously, we need to regulate social media unilaterally. The
federal and state governments must seriously consider restricting how social media enables the dissemination of
hate, misinformation, and marketing that tampers with our political process through outright propaganda
campaigns sponsored by corporate interest, domestic hate groups and nationalist states [72]. The confusion venting
through social media platforms is like acoustic feedback; I coin the phenomenon as “emotional contagion
pollution” [74]. Pollution of this order refers to the damaging effects social media has on a society’s collective
emotional well-being by the spread of fake political support causing negative emotional distress across social
networks [75].

Furthermore, the amount of disinformation trafficked by fake or automated social media accounts for another type
of pollution I call “identity pollution” [76]. Pollution along this accord refers to social media’s harmful impact on
an individual’s identity and self-worth. Social identity pollution happens when users create manual accounts or
others create automated accounts to interact with the public using an online digital persona or identities intending
to deceive or mislead others. The internet community calls it “catfishing” [77], while the automated accounts are
called “bots.” “A bot, short for ‘robot,” is an automated computer program that can perform a wide range of tasks,
from relatively simple repetitive ones to sophisticated data analyses that would be difficult or impossible for
humans to do alone” [78, p. 99].

Within social media, there are social bots, which “are often benign, or even useful, but some are created to harm,
by tampering with, manipulating, and deceiving social media users” [79]. As you can imagine, dots are serious
business. In a time where no one truly knows everything behind any particular social media user account, the
general public assumes that what they see, read, and experience on social platforms are fundamental human
interactions. Unfortunately, this is not entirely true. “Social bots have been used to infiltrate political discourse,
manipulate the stock market, steal personal information, and spread misinformation. The detection of social bots is
therefore an important research endeavor” [79]. To regain sanity in this country, we must first silence the acoustic
feedback emitted from social media while holding social media organizations accountable for polluting the minds
of the American public [72].

Given the history of the United States, there is a good chance our government is waging propaganda campaigns

through social media in other countries like the Middle East and Central Asia [80]. “Social media, which was once
heralded as a force for freedom and democracy, has come under increasing scrutiny for its role in amplifying
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disinformation, inciting violence, and lowering levels of trust in media and democratic institutions” [81]. Perhaps,
the racial conflict and confusion occurring in the streets of America could be collateral damage in a new type of
war.

Whatever the case, the time has come for the United States to rethink its position on racism altogether. The country
is at odds with itself, influenced by social media bots, TV shows, comedians, News Media, and Politicians alike.
People are dying over senseless acts of aggression rooted in racism. Classifying racism as a behavior disorder is
not a convenient means to that end; rather, it is the right thing to do because racism constitutes a real behavior
disorder rooted in social learning, cognitive and psychodynamic theories. Making this kind of change places the
country in a position to begin the social atonement process, which includes individual and community-level
forgiveness. | know everyone will not change if offered help; that is not the point. What we want to do is enable

individual behavioral change by demonstrating the unique value proposition of healing our country, while muting
the acoustic feedback of social media as we reboot the democratic process.
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Abstract

Bio-asphalt to enhance pavements sustainability and performance at sub-zero temperatures
Abstract This paper investigates the underlying molecular mechanism which leads to enhanced
performance of bio-modified asphalts at sub-zero temperatures and stiffening effects of water
on asphalt. It further quantifies and compares effect of water diffusion into various bio-
modified asphalts. Excessive stiffening of asphalt specially at sub-zero conditions are
implicated in low-temperature cracking. Here, we examine whether water-induced stiffening is
moderated by the composition of asphalt and water, and if such stiffening effects can be
prevented using bio-modification. It has been shown that residual water in asphalt can promote
formation of molecular clusters mainly due to increased intermolecular attractions between
water-grafted asphaltene dimers (ref). Here we hypothesize that select bio-modifiers with
enhanced peptizing effects hinder formation of molecular clusters mitigating asphalt stiffening.
To test this hypothesis, we selected four bio-modified asphalt and examined their chemo-

mechanics and healing characteristics.
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End of Life Plastics to Enhance Sustainability of Pavement Construction
Ellie Fini, Arizona State University, USA
Abstract

This paper evaluates the efficacy of a hybrid treatment for waste-plastic granules using a bio-oil
and carbon coating to make the plastic granules compatible with asphalt binder to both promote
environmental sustainability and enhance pavement performance. The bio-oil used in this study
was derived from waste vegetable oil, and carbon coating was performed using graphene
nanoparticles. To evaluate the extent of surface treatment of plastic granules, the formation of
surface functional groups was