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OPERATIONS MANAGEMENT | RESEARCH ARTICLE

A guiding framework for theory adaptation in 
operations management studies
Matolwandile M. Mtotywa1* and Tshidi Mohapeloa1

Abstract:  The importance of theory cannot be overstated, as it is a primary 
research focus across most academic fields. This conceptual research study aimed 
to develop a guiding framework for theory adaptation in operations management 
studies. We logically developed a four-stage framework with a process flow and 
methodological approach to measurements. The framework conceptualizes the 
domain theory, problematizes the theory, and identifies the method theory for an 
alternative point of reference and required transition as well as identifies theory- 
strengthening influences. This is followed by the approach to the theory of unifica-
tion with either integration or reconciliation. The framework then identifies the core 
tenets of the emergent theory and its boundaries based on value, time and space. 
The last stage is theory evaluation which ensures falsifiability of the theory to show 
that it is refutable. This last stage is based on operationally defined quantitative 
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analysis for the variables, construct validity, convergence, discriminant, predictive 
and reliability, while for a relationship—linear or non-linear and examines logical 
and empirical adequacy. In addition to falsifiability, the theory must also be eval-
uated with the utility, which must ensure the theory’s scope, explanatory potential 
and predictive adequacy score. This study provides novel research as to the details 
of the framework of theory adaptation balancing the divergent objectives of the 
academia and practitioners and can be employed in operations management and 
other fields.

Subjects: Business, Management and Accounting; Industry & Industrial Studies; Statistics 
for Social Sciences 

Keywords: Theory adaptation; theoretical framework; theory unification; core tenets; 
falsifiability; utility; operations management

1. Introduction
Operations management (OM) encompasses intricate interactions between individuals, technolo-
gical systems, and organizational and physical procedures, many of which undergo transforma-
tions over time (Dhiaf et al., 2021; Peinado et al., 2018; Wolniak, 2020). Thus, OM has a plethora of 
meaningful, relevant, and consequential topics to address (Browning, 2020; Walker et al., 2015). 
These fall within the areas of supply chain management (Abbasi & Varga, 2022; Alexander et al.,  
2022), product and service design (Jiang et al., 2021; Joly et al., 2019), lean management (dos 
Santos Bento & Tontini, 2018; Ferreira & Saurin, 2019), quality management (Fundin et al., 2020; 
Gremyr et al., 2021; Mtotywa, 2022) and decision support (Baldwin et al., 2010), amongst others. 
Operations management has encountered new challenges as a result of global competitiveness, 
co-development, co-creation of products, innovation, technology integration, global supply net-
works, sustainability, and corporate social responsibility (Moghadam et al., 2021). This necessitates 
a more holistic integration of other management disciplines and expanding enterprise-wide 
responsibilities within management. This, as OM is characterized by its dynamic nature, as it 
constantly witnesses the emergence of new practices within a complex and uncertain environ-
ment. The presence of uncertainty significantly influences the investment decisions made by firms, 
subsequently affecting the manufacturing process and ultimately leading to disruptions in exports 
and the trade balance (Dagar & Malik, 2023). In addition, firms found themselves confronted with 
the challenging circumstance of a decline in overall demand, initially resulting from a supply shock 
and subsequently exacerbated by job losses (Bendoly et al., 2022; Guru et al., 2023).

The field of research in operations management presents distinct challenges, namely a dearth of 
theoretical frameworks, intricacy in its subject matter, and a deficiency in robustly established 
definitions and metrics (Moghadam et al., 2021). Despite this, numerous researchers have made 
significant and valuable contributions to advancing theory in operations management (Narasimhan,  
2014; Schmenner & Swink, 1998; Walker et al., 2015) and, more recently, there was an increase in 
theory-driven empirical research (Roth & Rosenzweig, 2020). Several academics have investigated 
operational phenomena by applying management and organizational science concepts in response 
to this development and the root dependency that generally characterizes research. Walker et al. 
(2015) argued that most studies in operations management focus on theory testing rather than 
theory formation. Despite this, it is important to reflect on theories since they impact how research 
analyzes and addresses operations management problems. This is essential in enhancing operations 
management expertise while considering the discipline’s theoretical developments. This permits the 
researcher to reflect on the collective literature to identify trends and gaps.

Many theories are relevant and applicable to operations management, and researchers in 
empirical operations management are adapting to meet the growing need for theoretically 
grounded insights (Chatha et al., 2018; Peinado et al., 2018; Wacker, 1998; Walker et al., 2015). 
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Kenworthy and Balakrishnan (2016) argued that, over time, empirical operations management 
research is responding to demands for more excellent theory-based knowledge. Operations man-
agement research employs and develops a vast diversity of domestic theories to comprehend and 
interpret empirical data, emphasizing theories derived from other scientific domains. Over the 
years, efforts have been made to build theories, and there are several types of theory building, 
such as theory synthesis, theory adaptation, theory elaboration, and models, amongst others 
(Fisher & Aguinis, 2017; Jaakkola, 2020). Within these theory-building types, relatively few studies 
provide guidelines or frameworks for theory-building, especially theory adaptation. A few that are 
relevant include Bacharach (1989), Meredith (1993), Lynham (2002), Jacard and Jacob (2010), 
French (2010), Shepherd and Suddaby (2016), Jaakkola (2020) and Svejvig (2021). Shepherd and 
Suddaby (2016) posited that despite the growing body of literature that provides a wide variety of 
theoretical frameworks, there is still a lack of consensus as to when and how to cohesively use 
these theorizing tools, and so much knowledge remains fragmented. Consolidating ideas and 
making do with what we have is one approach to addressing the fragmentation problem, while 
exploring inadequately tapped theoretical territory is another way to address the lack of novelty 
(Fisher & Aguinis, 2017). This study aims to contribute towards closing this gap and proposes 
a guiding framework for theory adaptation in operations management studies, a critical facet of 
theory building. This is investigated with the following research objectives (RO):

RO1: To determine the components of research activities to be optimally integrated for an 
effective guiding framework for theory adaptation in operations management studies.

RO2: To highlight the operational environmental influences of theory development.

RO3: To determine the measurement approach to falsification and utility of the theory.

The remainder of the article is divided into four sections. Section 2 provides the necessary grounding 
for the study by contextualizing theory building: providing the theory and an overview of theory 
building, components of the theory as well as the theory building influences—dynamism of sustain-
ability and technological advances. This is followed in section 3 by the guiding framework of theory 
adaptation, which provides a blueprint for “good theory” construction. Section 4 provides conclusions 
that highlight theoretical and managerial implications, and section 5 offers limitations and future 
research directions.

2. Literature review on theory-building

2.1. Contextualizing the theory
Theories are critical for interpreting or comprehending research and to be able to contribute to the 
development of new knowledge (Eriksson-Zetterquist et al., 2021). Theory and research act as 
a double helix, as they have a connected relationship, and it provides “currency” for scholarly research 
(Fawcett, 1978; Corley & Gioia, 2011; Post et al., 2020). Theory serves as a fundamental pillar in 
research endeavors, regardless of whether the research is conducted using quantitative or qualitative 
methods. It assists in providing a comprehensive analysis of a phenomenon, elucidating the under-
lying mechanisms and causal factors that contribute to its occurrence. The utilization of theory in 
research endeavors varies, yet in both types of research, the incorporation of theory is considered an 
essential component of the research (Fried, 2020). Without theory, it is hard to interpret empirical 
evidence meaningfully and to discern between successful and unsuccessful outcomes (Díaz Andrade 
et al., 2023; Fried, 2020). Thus, without theory, empirical inquiry becomes nothing more than “data 
dredging”. The development of theories helps to set science apart from common sense. Despite 
variations in the level of detail and specificity, extant definitions of “theory” share a common under-
standing, that it is a body of conceptual knowledge that seeks to elucidate phenomena (van Assche 
et al., 2021).
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2.2. Overview of theory building
The bodies of knowledge that compose theories originate from contributions from various dis-
ciplines and new theories are constantly being developed and utilized in many contexts. Research 
relies heavily on theory-building since it lays the groundwork for analysis and promotes productive 
growth in the relevant discipline (Gay & Weaver, 2011). It is also essential for practically solving 
real-world problems, so the research must settle on a suitable theory that is applicable and 
underpins the study (Grant & Osanloo, 2014). Theory building focuses on the process through 
which a new thought or metaphor leads to constructing a conceptual model that helps to better 
describe the topic.

However, while developing theories is essential for increasing management understanding, it is 
a challenging task (Mollah, 2019; Shepherd & Suddaby, 2016). One can engage in theory testing to 
better understand a topic, which involves applying previously established theories in novel ways or 
contexts (Colquitt & Zapata-Phelan, 2007). Walker et al. (2015) argued that most studies in 
operations management focused on theory testing rather than theory formation. Finding com-
monalities across disparate fields is crucial to theory-building since doing so raises the research’s 
level of abstraction and potential impact. A theory is “good” if it satisfies the qualities (criteria) for 
“good” theory, which include the following: originality, parsimony, internal consistency and gen-
eralizability (Gay & Weaver, 2011). Theories are developed to explain, predict, and comprehend 
phenomena, and they frequently push the boundaries of current understanding while expanding it 
(Paul et al., 2023; Shepherd & Suddaby, 2016). Multiple theories offer the opportunity to view the 
same issue through different lenses. Therefore, it is up to researchers to determine which per-
spective they employ or adhere to for the purpose of constructing an argument, defining the 
background of the problem, and explaining their findings, respectively.

2.3. Components of theory—variable, constructs and their relationship
The critical components of a theory are variables, constructs, and their relationships. A variable is 
also known as an observed unit empirically operationalized by the measurement. In contextualiz-
ing this, Andrade (2021) posited that variables need to be operationalized, meaning they need to 
be defined in a manner that makes it possible to precisely measure those variables. Variables are 
utilized to depict the characteristics of the sample being analyzed and are referred to as such due 
to their tendency to fluctuate in value across the subjects within the sample (Calder et al., 2021; 
Kaliyadan & Kulkarni, 2019; Schott, 2008). The five most common variables in research are 
independent and dependent variables, moderation, mediation and confounding variables (Baron 
& Kenny, 1986; Igartua & Hayes, 2021; Mtotywa, 2019).

In the realm of empirical research, independent variables exert an effect on the value of other 
variables. In contrast, dependent variables are subject to the influence of other variables in determining 
their value. Baron and Kenny (1986) posited that the moderation variable can be of a qualitative or 
quantitative nature, and it exerts an influence on the magnitude and/or direction of the association 
between the dependent or criterion variable (Y) and the independent or predictor variable (X). Namazi 
and Namazi (2016) contended that incorporating critical moderating variables into the analyzed model 
reveals the true relationship between X and Y, thus emphasizing the significance of moderation as 
a contextualizing factor. Different from the moderation variable, the mediation variable, also referred to 
as an “intervening or process variable”, mediates the relationship between the dependent and inde-
pendent variables (Baron & Kenny, 1986; Igartua & Hayes, 2021). The mediational model postulates that 
there is no statistically significant relationship between the variables under study (independent and 
dependent). In the analysis, moderation and mediation variables can be combined, depending on the 
interest of the research. Namazi and Namazi (2016) explained that statistical analysis can be employed 
to test the moderated-mediation or mediated-moderation relationships. Thus, analysis from modera-
tion (Igartua & Hayes, 2021; Ramanathan & Akanni, 2015) or mediation (Mehmetoglu, 2018; Mtotywa & 
Mdlalose, 2023; Mtotywa & Odebiyi, 2023) or their combination (Igartua & Hayes, 2021; Yoon, 2020) can 
then yield different effects such as the total effect, the direct effect, as well as the indirect effect. The 
power of these models is derived from their generalizability, as they can be employed in scenarios 
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featuring non-linear interactions of an arbitrary nature, dependencies among arbitrary disturbances, 
and continuous and categorical variables (Namazi & Namazi, 2016; Yoon, 2020). The last common 
variable is the confounding variable, which is a variable that can artificially inflate or deflate the observed 
impact, leading to spurious relationships (Andrade, 2021).

The theory is viewed as a system comprising constructs and variables related to propositions 
and hypotheses. Bacharach (1989) explained constructs as approximated units as they cannot be 
directly observed, while variables are observed units and are empirically operationalized by mea-
surement. Guided by the boundaries, the theory evaluation can be done with propositions or 
hypotheses. At an abstract level, propositions are used to evaluate the relationship among the 
constructs, while at a detailed level, hypotheses are preferred for analyzing the relationship among 
the variables (Bacharach, 1989). Study propositions are essential for ensuring internal validity in 
research. They provide valuable insights into the precision of definitions, measurements, associa-
tions, and confounding factors that are taken into account during the course of the study. 
Propositions serve as the foundation for deducing inferences in the context of external validity 
(Avan & White, 2001; Cornelissen, 2017; Ulaga et al., 2021). They can also be developed in some 
studies for future research, assisting in reducing potential relevance gaps within a study of 
a particular phenomenon (Fundin et al., 2018).

The hypothesis posits a proposed association between two or more variables. A noteworthy 
association between an independent variable and a dependent variable does not establish caus-
ality. This association may be partially or entirely accounted for by one or more confounding 
variables (Mamdani et al., 2005). The other component of the theory is the construct, which is an 
approximated unit that cannot be observed directly in research (Cheung et al., 2023). A construct is 
an abstract idea that is explicitly chosen (or “created”) to explain a particular phenomenon 
(Kivunja, 2018). A construct can be either a unidimensional or a multidimensional construct, and 
it can be either a basic notion or a composite of a collection of numerous connected underlying 
concepts. Scientific research conceptions need specific definitions that others may use to grasp 
precisely what they mean and do not mean. Bacharach (1989) argued that the variables and 
constructs are related by hypotheses and propositions, respectively. If an obtained relationship 
finds a correlation between two empirical variables, it could point to either (a) the same theoretical 
construct being reflected by both variables or (b) two related but distinct theoretical constructs. 
Evidence supporting a different conclusion resulting in rejection of the hypothesis is proposed 
when relationships are shown to be dynamic, nonmonotonic, and/or asymmetric (Tesser & Krauss,  
1976).

2.4. Theory building influences—dynamism of sustainability and technological advances
Roth and Rosenzweig (2020) argued that there is a continuous dynamism of social, and environ-
mental and technological changes in operations. These authors posit that there would be sig-
nificant advantages for the field of operations management to broaden its research frameworks 
beyond those traditionally employed in the “hard” sciences. This expansion would incorporate 
social science perspectives utilizing behavioral and latent variable analyZes.

2.4.1 Sustainability 
Sustainability refers to the capacity of attaining environmental, social, and economic objectives in 
the present while ensuring the ability to uphold these objectives in the future, without making any 
concessions. Sustainability is a reality from an ontological perspective and regulatory point of view 
(Ebrahimi & Koh, 2021). The pressure to centralized sustainability is evident at the global, country 
and firm level (Koh et al., 2016). There is growing significance recently attributed to adopting 
environmental, social, and governance (ESG) practices (Alsayegh et al., 2020; Rao et al., 2023). 
Social and environmental responsibility is crucial; although it might show short-term negative 
impacts in some cases, it has long-term benefits (Rao et al., 2023). Firms need to incorporate the 
assessment of social and environmental consequences of their business activities, alongside their 
economic performance. This is critical for the holistic view to guide firm decision-making and 
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performance assessment. Tang (2018) highlighted that little research has been done on sustain-
able production frameworks. As such, social and environmental challenges have prompted a call 
for researchers and the manufacturing community to satisfy sustainability development goals 
(SDGs). Alvarado et al. (2022) posited that the integration of environmental sustainability into the 
formulation of the SDGs is driven by the recognition that economic progress is contingent upon 
maintaining harmony with the environment. This, as operations management decisions made by 
firms have significant factors contributing to the anthropogenic impact on the environment. 
Hence, it can be argued that implementing sustainable operations management practices holds 
significant potential in addressing humanity’s various challenges (Swalehe et al., 2020). This 
requires developing tools that consider sustainability in decision-making (Tiwari et al., 2020).

2.4.2 Fourth and fifth industrial revolution technology 
The fourth industrial revolution (4IR) and fifth industrial revolution (5IR) is occurring, and their asso-
ciated technological advancements have repercussions, including altering our economic and personal 
practices, so that nearly every enterprise is experiencing difficulties (Mayer et al., 2021; Santhi & 
Muthuswamy, 2023). To aid in their pursuit of sustainable development, theories should consider the 
influences of the 4IR and 5IR technologies. This despite challenges in most African nations still 
requiring assistance in adopting and implementing such technologies. This is evidenced by the low 
rate of technology adoption across a range of economic domains (Kibe et al., 2023).

Globally, manufacturers must figure out how to increase productivity while keeping humans 
involved in the process. Liao et al. (2017) found that the revolution led to significant developments 
in scientific knowledge, which in turn led to individualized goods for consumers, streamlined 
manufacturing processes, and higher productivity. Many industrialized economies are renowned 
for their innovation (Kibe et al., 2023), in contrast to developing economies that may use 4IR 
technology to innovate, grow and develop (Mtotywa et al., 2022). Emerging 4IR technologies can 
make it difficult to regulate emerging economies’ industrial resources and establish their sover-
eignty. These issues include but are not limited to whether the technologies are sufficiently mature 
to keep up with technological disruption and whether the costs are affordable for interoperability 
reasons (Micheler et al., 2019). Studies have shown the importance of digital platforms for 
improvements within operations management (David et al., 2022; Grabowska & Saniuk, 2022; 
Nyagadza et al., 2022). The critical nature of these influences highlights the need for both 
sustainability and fourth/fifth industrial revolution technologies to be some of the fundamental 
constructs in theory building.

3. Research design and approach
We logically developed four stages that build a framework (Bacharach, 1989; Grant & Osanloo,  
2014; Rivard, 2020; Smith & Hitt, 2006) for theory adaptation, including its measurements. Theory 
adaptation attempts to improve upon a current theory by drawing on the insights provided by 
other theories (Jaakkola, 2020). While empirical research may gradually extend some components 
of theory within the confines of a specific environment, theory-based adaptation makes an effort 
to affect a more instantaneous shift in perspective. MacInnis (2011) argued that theory adaptation 
research develops a contribution by revising the extant knowledge, more specifically by presenting 
alternative frames of reference in order to propose a unique viewpoint on an existing 
conceptualization.

In these four stages, the first three stages are the conceptual phase, theory unification and 
conceptual framework while the last stage is the empirical analysis phase. Adaptation based on 
theory brings about a more instantaneous shift in perspective (Jaakkola, 2020). The theory 
adaptation approach contributes by modifying already known knowledge or, to be more specific, 
by presenting alternative frames of reference to propose a new viewpoint on previously estab-
lished conceptualizations (Zhang & Gable, 2017). This is the most effective strategy for addressing 
inconsistencies in the conceptualization and measurement processes. Thus, the initial stage of 
conceptualization focuses on how a study identifies, problematizes and uses method theory for an 
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alternative point of reference (Jaakkola, 2020). The second stage is theory unification which 
focuses on the identification, selection of a unifying approach and implementation of the unifica-
tion process (Hindriks, 2022; Pettit, 2007). The third stage focuses on the identification of the core 
tenets of the emergent theory (Hindriks, 2022), its boundaries (Bacharach, 1989) and the con-
ceptual framework (Grant & Osanloo, 2014; Luse et al., 2012). The last stage involves theory 
evaluation (IV). Bacharach (1989) argues that falsifiability and utility should be used as the two 
criteria for evaluating the theory. Falsifiability evaluates whether the theory is constructed so that 
it is empirically refutable. At the same time, utility analyzes whether the theory is useful, can be 
explained, and can predict the constructs, variables, and their linkages. Utility evaluates whether 
the theory includes both the logical, which involves scope, and the empirical, which provides for 
explanation and prediction.

In this developed framework, the underlying assumptions on the nature of reality as well as how 
the knowledge is acquired for the different stages are provided including the methodological 
approach required during theory adaptation (Kjærgaard & Vendelø, 2015; Truex et al., 2006; 
Zhang & Gable, 2017). In developing this framework, we took into account the divergent objectives 
of operational management practitioners and academic researchers which necessitate the estab-
lishment of a harmonious equilibrium between the precision and simplicity of models. Practitioners 
anticipate that the model will closely align with the practical problem at hand, enabling them to 
readily implement the solutions without the need for supplementary modifications. In academia, 
a succinct and broad theory with only an approximate accuracy level typically holds greater utility 
than an entirely accurate theory.

4. Framework for theory adaptation
We developed a guiding framework for theory adaptation as presented in Figure 1. Wacker (2008) 
noted that research creates studies with long-lasting effects when they adhere to the standards of 
excellent theory, which can only be achieved by adhering to a well thought-out framework. This 
framework lays out an approach to developing rational criteria for theory adaptation, emphasizing 
learning what constitutes “good” theory construction.

4.1. Conceptualization

4.1.1 Identifying and problematization of the domain theory 
The process of theory adaptation begins with selecting a suitable theory or notion (domain theory). 
MacInnis (2011) defined a domain theory as the body of knowledge about a substantive subject 

Figure 1. A framework for the-
ory adaptation.
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matter area that exists inside a specific topic or domain. A unique canon of ideas and theories 
underpin this field (Jaakkola, 2020).

The problematization of certain areas in domain theory serves as the foundation for theory 
adaptation. To enhance the congruence between a given concept or theory and its intended 
application or to reconcile any internal discrepancies, it may be argued that particular empirical 
advancements or perspectives from alternative bodies of literature challenge the adequacy or 
coherence of an established conceptual framework. In such a case, the authors may argue that 
a reconfiguration, shift in perspective, or change in scope is necessary. Usually, the research uses 
a different theory to direct this transition and the contribution of this type of research/paper is 
frequently focused on the area in which the critical idea is found (Jaakkola, 2020; MacInnis, 2011).

4.1.2 Identify the method theory for an alternative point of reference or required transition 
The next step is to identify the method theory for strengthening the domain theory for alternative 
points of reference and the required transition. A method theory is “a meta-level conceptual 
system for studying the substantive issue(s) of the domain theory at hand” (Lukka & Vinnari,  
2014, p. 1309). It is critical to ensure that both the domain and method theories can be applied to 
the field and area of investigation. The impact of the method theory depends on the character-
istics it possesses. There are a variety of possible connections between domain theories and 
method theories, with the theoretical objective of the studies under consideration often focusing 
on domain theories (Lukka & Vinnari, 2014). As such, the method theory provides new and 
necessary insights into the domain theory (Jaakkola, 2020).

4.1.3 Identify theory-strengthening influences 
There is a focused shift to sustainability in operations management, resulting in growing sustain-
able operations management (Atasu et al., 2020; Opresnik & Taisch, 2015; Walker et al., 2014). 
Opresnik and Taisch (2015) posited that the role of sustainability at the operations management 
level must be clear and entail the analysis of internal and external elements and in which mode as 
well as how these elements are managed at the firm level. Other authors encourage an industrial 
symbiosis thus “increasing eco-efficiency and positive social return of production systems” (Naderi 
et al., 2019, p. 457). This is complemented by the advances of the fourth and fifth industrial 
revolution technologies.

4.2. Theory unification
The conceptualization phase involves the identified and problematized domain theory and the 
method theory with its core tenets to help strengthen the emergent theory and is followed by 
theory unification. Theory unifying involves integrating their fundamental perspectives into 
a unified and logically consistent structure. Enhanced explanatory power is frequently attained 
through integrating theories and establishing novel connections among their explanatory factors 
(Hindriks, 2022). Pettit (2007) and Hindriks (2022) introduced methods of theory unification, which 
are “unification by reconciliation” and “unification by integration”, respectively.

For reconciliation, there must first be two (or more) conflicting hypotheses that attempt to 
explain the same phenomenon in mutually exclusive ways. The objective is to turn contradictory 
ideas into complementary ones. To achieve this, the researcher must adjust the theories’ scopes of 
applicability to eliminate any remaining overlap. Thus, the theories no longer predict the same 
events. Instead, they are each given their unique subset of the original domain and “now comple-
ment each other”. Thus, their insights can be preserved in their entirety. Therefore, reconciling 
hypotheses involves juxtaposing them (Pettit, 2000). According to Mäki (2000), the precision of the 
reconciliation process can be enhanced by incorporating the concepts of a domain assumption and 
an applicability assumption. On the other hand, the integration, or unification, approach construc-
tively integrates perspectives from the foundational theories. Integration specifically proceeds by 
leaving out factors and adding new relationships between factors of the various ideas. It fre-
quently alters current understanding in original ways (Guala & Hindriks, 2014). Consequently, this 
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approach not only maintains and enhances fundamental understandings, but it also results in 
heightened explanatory efficacy. According to Hindriks (2022), integration should only be chosen 
over reconciliation when the application domain contains two separate types of phenomena that 
require different explanatory factors to describe them. Caution is warranted, however, because 
increasing a theory’s explanatory power by combining other theories is not guaranteed. The new 
theory is sometimes more complicated than the two parent ideas because it incorporates features 
from both. Some causal factors or interactions may lose their significance over time. However, for 
integration to lead to improved explanatory efficacy, the scope of the new theory must increase 
considerably.

4.3. Core tenet, boundaries, and conceptual framework

4.3.1 Identify and align core tenets of the emergent theory 
Over and above unifying the theories, extracting the core tenets of the emergent theory or 
approach is critical, mainly when theories are not in their original form (Guala & Hindriks, 2014; 
Hindriks, 2022). Jacard and Jacob (2010), later supported by Glanz (2017), argued that the funda-
mental components of a theory include its assumptions, tenets, assertions, propositions and 
predictions. These elements collectively form a shared framework that researchers in a given 
field can utilize to explore the significance and validity of real-life experiences and provide 
a solid foundation for conducting research within that field.

4.3.2 Identify boundaries of the theory 
In addition to the core tenets, it is critical also to highlight the boundaries of the theory, as they 
highlight the assumptions of the theory and help set the limitations in applying the theory. These 
assumptions entail implicit values and explicit restrictions on space and time. Bacharach (1989) 
posited that the generalization of the theory increases from being bounded by space and/or time 
to being unbound by both space and time (Figure 2).

4.3.3 Develop a conceptual framework 
A conceptual framework functions as a road map for the study, enabling the researcher to visualize 
and implement the research project as it helps to delineate the scope of a study and establish its 
theoretical foundations. It provides guidance and momentum to the research inquiry and helps 
stimulate research and ensure the extension of knowledge. Most conceptual frameworks take the 
form of diagrams in which the links between the constructs and variables involved in the study are 
graphically represented using arrows. The core tenets of the theory can be used to develop the 
conceptual model and identify the variables pertinent to the study and their potential relationships.

Conceptual frameworks serve distinct purposes in various categories of research. The conceptual 
framework may be used to generate hypotheses for explanations and predictions or to determine 
survey questions or data points. A conceptual framework is a set of interconnected ideas that helps 
provide a picture of the relationships between concepts in a study and their theoretical underpinnings. 

Spectrum of generalizability 
High Low  

Bounded – space.  
Unbounded – time.  

Unbounded – space.  
Bounded – time.  

Unbounded – space.  
Unbounded – time.  

Applicable to specific 
firms but over different 

time. 

More widely applicable 
to firms but bound by 

specific temporal context.  

Widely applicable to 
firms and over different 

time.  

Figure 2. The spectrum of gen-
eralizability in theory 
development.

Source: Developed from the 
literature of Bacharach (1989)
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It is more than a list of ideas; it is a chance to highlight an epistemological and ontological perspective 
and the research approach (Grant & Osanloo, 2014). The conceptual framework can also describe and 
refine the problem’s underlying notions (Luse et al., 2012).

4.4. Theory evaluation

4.4.1 Falsifiability to evaluate the theory 
Good theory-building research methods are those that, like a theory itself, specify their variables, 
narrow their focus to a specific topic, construct coherent causal chains, and offer concrete 
hypotheses (Wacker, 1998). Such research should follow comparable procedures, regardless of 
study methodology, to become integrative. The operationalized variables must be coherent and 
part of a good measurement model for falsification of variables. This entails face and construct 
validity. Face validity is usually an informal review of the survey instrument by non-experts for 
clarity and appropriateness with the target sample, while experts familiar with both the topic being 
studied and the measuring tools are used to conduct content validity (Mosier, 1947; Tanner, 2018). 
In addition, variables must have adequate variance for logical analysis and adequate reliability, 
which is important for stability. The falsifiability of the constructs should be determined with 
exploratory factor analysis, convergence validity, discriminant validity, and predictive validity, 
amongst others.

4.1.1.1. Exploratory factor analysis. Exploratory factor analysis (EFA) is a statistical technique used 
to identify the minimum number of hypothetical constructs that can effectively account for the 
observed covariation among a set of observed variables (Watkins, 2018). That is, to determine the 
characteristics shared by all of the measured variables and help explain their order and structure. 
The factor analysis assumes all variables correlate and determines which variables constitute 
independent logical groupings. The variables should be ordinal. A 10-to-1 sample ratio is suitable 
for factor analysis (Ho, 2006). Kaiser (1974) recommended the use of the Kaiser-Meyer Olkin (KMO) 
test for sample adequacy, which can be formulated as follows: 

where Rij represents the correlation matrix while Uij is regarded as the partial covariance matrix. 
A KMO result ≥ 0.5 is a good test result (Kaiser, 1974). In addition, Bartlett’s test for sphericity 
where the χ2 should be statistically significant (p < .001), indicates that the pattern of\correlations 
is relatively compact (Bartlett, 1954):

where n = total sample size, q = number of the variables while R = correlation matrix. The results of 
the KMO and Bartlett’s tests show that factor analysis is appropriate for producing valid findings 
(Field, 2013). Eigenvalue and Scree plot help to determine to an optimum number of constructs 
with the variance explained expected to be more than 60% (Shrestha, 2021).

4.1.1.2. Convergence validity. Estimating a measurement model is a means by which convergent 
validity may be assessed. According to Fornell and Larcker’s (1981) recommendations, establishing 
the model must establish the appropriate association between variables and the constructs they 
are intended to measure while also ensuring that they are not directly related to the constructs 
they are not intended to measure. The attainment of convergent validity requires the appropriate 
alignment of the proposed measurement model with the collected data. According to Hair et al. 
(2009), the presence of convergent validity can be established if three specific criteria are satisfied, 
namely: (a) the composite reliability (CR) values are ≥ 0.7; (b) all standardized factor loadings are ≥  
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0.5; and (c) the average variance extracted (AVE) values are ≥ 0.5. Cheung et al. (2023) supported 
this method of testing convergent validity. The formulation of composite reliability (CR) is: 

where λi is the standardized factor loading. For the construct of interest, the AVE is:

where λi is the standardized factor loading of the ith variable while p is the number of variables of 
the construct of interest.

4.1.1.3. Discriminant validity. Measuring the discriminant validity is achieved when measures of 
constructs that are not expected to be strongly correlated with each other based on theory, and 
exhibit no significant correlation (Cronbach & Meehl, 1955). The discriminant validity can be 
assessed with the Fornell-Larcker criterion, by cross-loading (Chin, 1998), and using the hetero-
trait-monotrait ratio of correlations (HTMT) and HTMT2. Rönkkö and Cho (2022) introduced an 
updated analysis for discriminant validity with CICFA sysð Þ and X2 sysð Þ.

The Fornell-Larcker criterion is an approach that is widely applied for determining discriminant 
validity. According to this criterion, the correlation level between a construct and any other 
construct must be lower than the square root of the average variance derived from the first 
construct. The Fornell-Lacker criterion is met if there is a distinction between the constructs with 
the AVE of the individual constructs higher than their shared variance (Hilkenmeier et al., 2020):

where AVE�j is the construct and ϕij is the shared variance with other constructs. It is essential that 
the average variance extracted (AVE) level for each construct be higher than the squared correla-
tion that involves the components. In cross-loading, the “discriminant validity is shown when each 
measurement item correlates weakly with all other constructs except for the one to which it is 
theoretically associated” (Gefen & Straub, 2005, p. 92). The heterotrait-monotrait ratio of correla-
tions (HTMT) formulation (Henseler et al. (2015) is:

where 1
KiKj

∑
ki

g¼1
∑
kj

h¼1
rig:jh is the average heterotrait-heteromethod correlation and

2
Ki Ki � 1ð Þ

: ∑
ki� 1

g¼1
∑
ki

h¼gþ1
rig:ih:

2
Kj Kj � 1ð Þ

: ∑
kj� 1

g¼1
∑
kj

h¼gþ1
rjg:jh

 !

is the geometric mean of the average monotrait-

heteromethod correlation of construct, �i and the average monotrait-heteromethod correlation 
of construct, �j (Henseler et al., 2015). Due consideration should be given in selecting the 
optimum technique for discriminant. For example, Henseler et al. (2015) argued that the Fornell- 
Larcker criterion and cross-loadings perform poorly compared to HTMT. This is a viewpoint that 
was backed by Hamid et al. (2017), who suggested that the Fornell-Larcker criterion and cross- 
loadings are not as sensitive as the heterotrait-monotrait (HTMT) criterion for discovering dis-
criminant validity in research. Roemer et al. (2021) proposed the use of HTMT2, analogous to the 
HTMT, which the authors believe to be an improvement over the original HTMT as it depends on 
the geometric mean instead of the arithmetic mean, it simplifies computing and has loosened 
assumption of tau-equivalence.
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4.1.1.4. Predictive validity. The predictive validity focuses on predicting how the operationalization 
of a construct will perform based on the theory of the construct. Generally, the aim is to correlate 
the new construct with external criterion to establish the predictive validity of the new contract or 
trait (Niessen et al., 2018). When using prototypical epistemological process, the predictive validity 
employs correlation analysis. A statistical correlation is a relationship between two variables that 
measures how they vary in relation to one another (Jaggers & Loomis, 2020). The correlation 
matrix can be analyzed with Pearson correlation for linear relationship theories. The Pearson 
product moment correlation equation is as follows: 

where r is correlation coefficient, Xi values of x variables in the sample, �X is the mean of the values 
of x variables, Yi values of y variables in the sample, �Y is the mean of the values of y variables.

In the context of statistical analysis, the symbol “ r” denotes the correlation coefficient. The 
variables Xi and Yi represent the values of the x and y variables in the sample, respectively. 
Additionally, �X and �Y represent the mean values of the x and y variables, respectively.

As not all the theories are linear, it is prudent to also use Spearman’s correlation (ρ) to assess 
monotonic relationships, irrespective of whether there was a linear or non-linear relationship. The 
Spearman rank correlation is:

The aforementioned formula pertains to the calculation of Spearman’s rank correlation coefficient 
ρ, where di= represents the difference between the two ranks of each observation, and n denotes 
the total number of observations. In studies which follow ontological process, the regression 
analysis is used for the predictive validity.

For non-linear theories, a non-linear regression can be modelled after determining which transformation 
will work best. For example, SPSS may use a curve estimation procedure such as quadratic, logarithmic, 
inverse, power, logistics, exponential and growth. For a quadratic equation:

where β02 is the coefficient for transformed variable, β022 .

In addition to the falsifiability of variable and construct, there is also a need for falsifiability of 
the relationship, and these can be done with logical adequacy where the logic is embedded into 
the hypotheses and proposition. Empirical adequacy focuses on operationalization of the hypoth-
eses and propositions where the theory can then be subject to disconfirmation.

3.4.2 Utility to evaluate the theory 
The utility focuses on the scope as well as the explanatory potential and predictive adequacy during 
theory building. The scope must ensure that the variables included in the theoretical system are 
sufficient but parsimony (Bacharach, 1989). A confirmatory tetrad analysis can assist as it determines 
statistically whether a variable of the construct is best specified as reflective and formative construct 
(Gudergan et al., 2008; Mtotywa & Kekana, 2023). It is essential to confirm this to ensure that the 
measurement model is accurate and acceptable. In reflective constructs in a model, not all variables 
need to be present to be acceptable, however for formative all variables should be retained. In the 
analysis, if tetrads are not significantly different from zero, Ԏ = 0 the model is reflective.
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Predictive relevance helps with the evaluation of the model. A Q2 >0 indicates a good predictive 
relevance (Hair et al., 2018). The predictive relevance of the endogenous variables is calculated 
using the following equation:

where SSE is the sum of the squared prediction errors and SSO with the sum of the squared 
prediction errors.

The guiding framework that we developed and synthesized provides a comprehensive and 
integrated view of theory adaptation. This is critical for research as it can provide a systematic 
approach and a meaningful contribution to the existing knowledge within the relevant field or area 
of study. This guiding framework for theory adaptation in operations management studies can be 
applied in different studies in operations management fields and can, where applicable, also be 
employed for other management studies. Some of the topical areas in management theory 
include sustainable change, strategic management, and the requirements of employees and 
society (Skačkauskienė, 2022).

4.5. Linking theory concepts
We suggest a framework with logic that is cohesive around a set of connected concepts and 
visionary in its ability to inspire future studies (Díaz Andrade et al., 2023). The four stages bring 
critical outcomes. Firstly, the article provides the process flow for theory adaptation which clarifies 
conceptualization to emergent theory, with each phase having substages which are critical for the 
build-up of the framework. Secondly, the framework also provides the necessary pathway to follow 
to evaluate whether the theory is constructed so that it is empirically refutable (falsifiability). This, 
together with utility, evaluates whether the theory includes both the logical, which involves scope, 
and the empirical, which provides for explanation and prediction. This creates a critical pathway to 
self-check and develop a robust adapted theory. Thirdly, it ensures that the influences of the 
operating environment are considered, particularly two critical ones—sustainability and technolo-
gical advances (4IR/5IR). This is essential from a pragmatic standpoint, since the recognition and 
dissemination of subjects within the field of operations management holds greater significance for 
firms, contingent upon their sector of operation. Thus, it offers valuable insights for business 
researchers, educators, and for management within a firm. This understanding can aid in aligning 
their activities with the aim of effecting meaningful change in day-to-day business operations 
allowing for more effective progress in the subject area, and promote practical, real-world issue- 
solving. Finally, the methodological approach to measurements is also presented allowing for an 
objective assessment of the theory that is being developed.

5. Conclusion
The theory adaptation approach contributes by revising previously known information, or more 
specifically, by incorporating alternative frames of reference, allowing one to present a fresh 
viewpoint on previously established conceptualizations. Theory has conceptual definitions, domain 
restrictions, relationship construction, and predictions—the four essential features of any theory. It 
normally has a set of boundaries as well as assumptions and constraints. The first objectives of the 
research was to determine the components of research activities to be optimally integrated for an 
effective guiding framework for theory adaptation in operations management studies. The study 
developed four stages, which are conceptualization, theory unification, core tenets of the adapted 
theory and, finally, theory evaluation, empirical analysis, and then the emergent theory or 
approach. Theoretical frameworks facilitate the comprehension of reality so that beyond merely 
describing phenomena, they can help foresee how those phenomena are related to one another. 
The second objective was to highlight the operational environmental influences of theory devel-
opment. Sustainable development and technological advances were highlighted as the two critical 
influences of the operating environment that should be considered during theory adaptions 
process. The third objective was to determine the measurement approach to falsification and 
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utility of the theory. The study created an operationalisation with quantitative analysis for the 
variables, construct validity—convergence, discriminant, predictive and reliability, while for 
a relationship it examines logical and empirical adequacy. The falsifiability of the theory must 
also be evaluated with the utility, which must ensure the theory’s scope, explanatory potential and 
predictive adequacy outcome.

We developed a guiding framework for theory adaptation, which has become a crucial route for 
strengthening theories as this theoretical framework can be used for theory adaptation. The 
majority of the leading theories used in operations management research were adopted from 
other fields rather than originating from within the research field itself. These fields, which include 
economics, sociology, and psychology, have proven to be rich sources of theories applicable to 
operations management problems. However, for operations management to advance as 
a discipline, its inherent theory-building capabilities must be enhanced. This research contributes 
to a theory by providing the necessary vehicle that can help the research take theory-building to 
the next level. The current study is supported by a theoretical framework, as it aims to contribute 
to the existing knowledge regarding the significance of theory adaptation in operations manage-
ment. This has the potential to inform future research to enhance the theoretical understanding 
that underpins the teaching, research and application of operations management.

6. Implications for further research
The study is not without limitations; it must be noted that this research is conceptual and 
theoretical in nature, and the framework will increase its credibility once it is validated with 
empirical analysis. As such, the direction for future research is to conduct an empirical analysis 
of the framework for the approach to theory adaptation. Lastly, we provide a guiding framework 
for theory adaptation that has sufficient built-in flexibility or malleability to recognise possibly 
disparate aspects of theories and then deem which parts of the theory are applicable and may add 
value to solving the particular problem. This means that there may be a general qualitative 
analysis of a theory to determine if it is applicable, followed by a more in-depth analysis of parts 
of the theory and their utilisation as pertinent components towards theory development.

Author details
Matolwandile M. Mtotywa1 

E-mail: matolwandile.mtotywa@ru.ac.za 
ORCID ID: http://orcid.org/0000-0003-2835-1841 
Tshidi Mohapeloa1 

ORCID ID: http://orcid.org/0000-0002-9137-2912 
1 Rhodes Business School, Rhodes University, Makhanda, 

South Africa. 

Disclosure statement
No potential conflict of interest was reported by the 
author(s).

Citation information 
Cite this article as: A guiding framework for theory adap-
tation in operations management studies, Matolwandile 
M. Mtotywa & Tshidi Mohapeloa, Cogent Business & 
Management (2023), 10: 2262699.

References
Abbasi, M., & Varga, L. (2022). Steering supply chains from 

a complex systems perspective. European Journal of 
Management Studies, 27(1), 5–38. https://doi.org/10. 
1108/ejms-04-2021-0030

Alexander, A., Blome, C., Schleper, M. C., & Roscoe, S. (2022, 
July 20). Managing the ‘new normal’: The future of 
operations and supply chain management in unpre-
cedented times. International Journal of Operations & 
Production Management, 42(8), 1061–1076. https://doi. 
org/10.1108/ijopm-06-2022-0367

Alsayegh, M. F., Abdul Rahman, R., & Homayoun, S. (2020, 
May 11). Corporate economic, environmental, and 

social sustainability performance transformation 
through ESG disclosure. Sustainability, 12(9), 3910.  
https://doi.org/10.3390/su12093910

Alvarado, R., Tillaguango, B., Cuesta, L., Pinzon, S., 
Alvarado-Lopez, M. R., Işık, C., & Dagar, V. (2022, May 
4). Biocapacity convergence clubs in Latin America: 
An analysis of their determining factors using quan-
tile regressions. Environmental Science and Pollution 
Research, 29(44), 66605–66621. https://doi.org/10. 
1007/s11356-022-20567-6

Andrade, C. (2021). A student’s guide to the classification 
and operationalization of variables in the concep-
tualization and design of a clinical study: Part 1. 
Indian Journal of Psychological Medicine, 43(2), 
177–179. https://doi.org/10.1177/ 
0253717621994334

Atasu, A., Corbett, C. J., Huang, X. N., & Toktay, L. B. 
(2020). Sustainable operations management through 
the perspective of manufacturing & service opera-
tions management. Manufacturing & Service 
Operations Management, 22(1), 146–157. https://doi. 
org/10.1287/msom.2019.0804

Avan, B., & White, F. (2001). The proposition: An insight 
into research. JPMAThe Journal of the Pakistan 
Medical Association, 51(1), 49–53.

Bacharach, S. B. (1989). Organizational theories: Some 
criteria for evaluation. Academy of Management 
Review, 14(4), 496–515. https://doi.org/10.2307/ 
258555

Baldwin, J. S., Allen, P. M., & Ridgway, K. (2010). An evo-
lutionary complex systems decision-support tool for 
the management of operations. International Journal 

Mtotywa & Mohapeloa, Cogent Business & Management (2023), 10: 2262699                                                                                                                    
https://doi.org/10.1080/23311975.2023.2262699

Page 14 of 18

https://doi.org/https://doi.org/10.1108/ejms-04-2021-0030
https://doi.org/https://doi.org/10.1108/ejms-04-2021-0030
https://doi.org/https://doi.org/10.1108/ijopm-06-2022-0367
https://doi.org/https://doi.org/10.1108/ijopm-06-2022-0367
https://doi.org/https://doi.org/10.3390/su12093910
https://doi.org/https://doi.org/10.3390/su12093910
https://doi.org/10.1007/s11356-022-20567-6
https://doi.org/10.1007/s11356-022-20567-6
https://doi.org/10.1177/0253717621994334
https://doi.org/10.1177/0253717621994334
https://doi.org/https://doi.org/10.1287/msom.2019.0804
https://doi.org/https://doi.org/10.1287/msom.2019.0804
https://doi.org/https://doi.org/10.2307/258555
https://doi.org/https://doi.org/10.2307/258555


of Operations & Production Management, 30(7), 
700–720. https://doi.org/10.1108/ 
01443571011057308

Baron, R. M., & Kenny, D. A. (1986). The moderator–med-
iator variable distinction in social psychological 
research: Conceptual, strategic, and statistical con-
siderations. Journal of Personality and Social 
Psychology, 51(6), 1173–1182. https://doi.org/10. 
1037/0022-3514.51.6.1173

Bartlett, M. S. (1954). A note on the multiplying factors for 
various χ2 approximations. Journal of the Royal 
Statistical Society: Series B (Methodological), 16(2), 
296–298. https://doi.org/10.1111/j.2517-6161.1954. 
tb00174.x

Bendoly, E., Boyer, K., Craig, N., & Paul, S. (2022, July 18). 
Pulled in opposite directions: A joint consideration of 
supply and demand uncertainty in supply chain 
decision-making. Journal of Business Logistics, 43(4), 
448–471. https://doi.org/10.1111/jbl.12315

Browning, T. R. (2020). Operations management writ 
large. Journal of Operations Management, 66(5), 
494–500. https://doi.org/10.1002/joom.1094

Calder, B. J., Brendl, C. M., Tybout, A. M., & Sternthal, B. 
(2021). Distinguishing constructs from variables in 
designing research. Journal of Consumer Psychology, 
31(1), 188–208. https://doi.org/10.1002/jcpy.1204

Chatha, K. A., Butt, I., Jajja, M. S. S., & Arshad, M. (2018, 
January 2). Theoretical developments in empirical 
quantitative manufacturing strategy literature. 
International Journal of Operations & Production 
Management, 38(1), 183–210. https://doi.org/10. 
1108/ijopm-08-2016-0486

Cheung, G. W., Cooper-Thomas, H. D., Lau, R. S., & 
Wang, L. C. (2023). Reporting reliability, convergent and 
discriminant validity with structural equation model-
ling: A review and best-practice recommendations. 
Asia Pacific Journal of Management. https://doi.org/10. 
1007/s10490-023-09871-y

Chin, W. W. (1998). The partial least squares approach to 
structural equation modeling. In G. A. Marcoulides 
(Ed.), Modern methods for business research (pp. 
295–358). Lawrence Erlbaum.

Colquitt, J. A., & Zapata-Phelan, C. P. (2007). Trends in 
theory building and theory testing: A five-decade 
study of the Academy of management journal. 
Academy of Management Journal, 50(6), 1281–1303. 
https://doi.org/10.5465/amj.2007.28165855

Corley, K. G., & Gioia, D. A. (2011). Building theory about 
theory building: What constitutes a theoretical 
contribution? Academy of Management Review, 36(1), 
12–32. https://doi.org/10.5465/amr.2009.0486

Cornelissen, J. (2017). Editor’s comments: Developing 
propositions, a process model, or a typology? 
Addressing the challenge of writing theory without 
a boilerplate. Academy of Management Review, 42(1), 
1–9. https://doi.org/10.5465/amr.2016.0196

Cronbach, L. J., & Meehl, P. E. (1955). Construct validity in 
psychological tests. Psychological Bulletin, 52(4), 
281–302. https://doi.org/10.1037/h0040957

Dagar, V., & Malik, S. (2023). Nexus between macroeconomic 
uncertainty, oil prices, and exports: Evidence from 
quantile-on-quantile regression approach. 
Environmental Science and Pollution Research, 30(16), 
48363–48374. https://doi.org/10.1007/s11356-023- 
25574-9

David, L. O., Nwulu, N. I., Aigbavboa, C. O., & 
Adepoju, O. O. (2022). Integrating fourth industrial 
revolution (4IR) technologies into the water, energy 
& food nexus for sustainable security: A bibliometric 
analysis. Journal of Cleaner Production, 363, 132522. 
https://doi.org/10.1016/j.jclepro.2022.132522

Dhiaf, M. M., Atayah, O. F., Nasrallah, N., & Frederico, G. F. 
(2021, July 2). Thirteen years of operations manage-
ment research (OMR) journal: A bibliometric analysis 
and future research directions. Operations 
Management Research, 14(3–4), 235–255. https://doi. 
org/10.1007/s12063-021-00199-8

Díaz Andrade, A., Tarafdar, M., Davison, R. M., Hardin, A., 
Techatassanasoontorn, A. A., Lowry, P. B., 
Chatterjee, S., & Schwabe, G. (2023). The importance 
of theory at the Information systems journal. 
Information Systems Journal, 33(4), 693–702. https:// 
doi.org/10.1111/isj.12437

dos Santos Bento, G. D., & Tontini, G. (2018). Developing 
an instrument to measure lean manufacturing 
maturity and its relationship with operational 
performance. Total Quality Management & Business 
Excellence, 29(9–10), 977–995. https://doi.org/10. 
1080/14783363.2018.1486537

Ebrahimi, S. M., & Koh, L. (2021). Manufacturing sustain-
ability: Institutional theory and life cycle thinking. 
Journal of Cleaner Production, 298, 126787. https:// 
doi.org/10.1016/j.jclepro.2021.126787

Eriksson-Zetterquist, U., Hansson, M., & Nilsson, F. (2021). 
On the use and usefulness of theories and perspec-
tives: A reply to Brunsson. Scandinavian Journal of 
Management, 37(4), 101178. https://doi.org/10.1016/ 
j.scaman.2021.101178

Fawcett, J. (1978). The relationship between theory and 
research. Advances in Nursing Science, 1(1), 49–62.  
https://doi.org/10.1097/00012272-197810000-00007

Ferreira, D. M. C., & Saurin, T. A. (2019). A complexity 
theory perspective of kaizen: A study in healthcare. 
Production Planning & Control, 30(16), 1337–1353. 
https://doi.org/10.1080/09537287.2019.1615649

Field, A. (2013). Discovering statistics using SPSS (4th ed.). 
Sage.

Fisher, G., & Aguinis, H. (2017). Using theory elaboration 
to make theoretical advancements. Organizational 
Research Methods, 20(3), 438–464. https://doi.org/10. 
1177/1094428116689707

Fornell, C., & Larcker, D. F. (1981). Evaluating structural 
equation models with unobservable variables and 
measurement error. Journal of Marketing Research, 
18(1), 39. https://doi.org/10.1177/ 
002224378101800104

French, S. (2010). Theory construction and model-building 
skills: A practical guide for social scientists. Journal of 
MultiDisciplinary Evaluation, 6(14), 149–152. https:// 
doi.org/10.56645/jmde.v6i14.283

Fried, E. I. (2020). Theories and models: What they are, 
what they are for, and what they are about. 
Psychological Inquiry, 31(4), 336–344. https://doi.org/ 
10.1080/1047840x.2020.1854011

Fundin, A., Bergquist, B., Eriksson, H., & Gremyr, I. (2018). 
Challenges and propositions for research in quality 
management. International Journal of Production 
Economics, 199, 125–137. https://doi.org/10.1016/j. 
ijpe.2018.02.020

Fundin, A., Lilja, J., Lagrosen, Y., & Bergquist, B. (2020). 
Quality 2030: Quality management for the future. 
Total Quality Management & Business Excellence, 
1–17. https://doi.org/10.1080/14783363.2020. 
1863778

Gay, B., & Weaver, S. (2011). Theory building and para-
digms: A primer on the nuances of theory 
construction. American International Journal of 
Contemporary Research, 1(2), 24–32. https://doi.org/ 
10.1111/j.1469-5812.2007.00349.x

Gefen, D., & Straub, D. (2005). A practical guide to fac-
torial validity using PLS-Graph: Tutorial and anno-
tated example. Communications of the Association 

Mtotywa & Mohapeloa, Cogent Business & Management (2023), 10: 2262699                                                                                                                    
https://doi.org/10.1080/23311975.2023.2262699                                                                                                                                                       

Page 15 of 18

https://doi.org/10.1108/01443571011057308
https://doi.org/10.1108/01443571011057308
https://doi.org/10.1037/0022-3514.51.6.1173
https://doi.org/10.1037/0022-3514.51.6.1173
https://doi.org/10.1111/j.2517-6161.1954.tb00174.x
https://doi.org/10.1111/j.2517-6161.1954.tb00174.x
https://doi.org/https://doi.org/10.1111/jbl.12315
https://doi.org/https://doi.org/10.1002/joom.1094
https://doi.org/https://doi.org/10.1002/jcpy.1204
https://doi.org/10.1108/ijopm-08-2016-0486
https://doi.org/10.1108/ijopm-08-2016-0486
https://doi.org/https://doi.org/10.1007/s10490-023-09871-y
https://doi.org/https://doi.org/10.1007/s10490-023-09871-y
https://doi.org/10.5465/amj.2007.28165855
https://doi.org/10.5465/amr.2009.0486
https://doi.org/https://doi.org/10.5465/amr.2016.0196
https://doi.org/https://doi.org/10.1037/h0040957
https://doi.org/10.1007/s11356-023-25574-9
https://doi.org/10.1007/s11356-023-25574-9
https://doi.org/10.1016/j.jclepro.2022.132522
https://doi.org/https://doi.org/10.1007/s12063-021-00199-8
https://doi.org/https://doi.org/10.1007/s12063-021-00199-8
https://doi.org/https://doi.org/10.1111/isj.12437
https://doi.org/https://doi.org/10.1111/isj.12437
https://doi.org/10.1080/14783363.2018.1486537
https://doi.org/10.1080/14783363.2018.1486537
https://doi.org/10.1016/j.jclepro.2021.126787
https://doi.org/10.1016/j.jclepro.2021.126787
https://doi.org/https://doi.org/10.1016/j.scaman.2021.101178
https://doi.org/https://doi.org/10.1016/j.scaman.2021.101178
https://doi.org/https://doi.org/10.1097/00012272-197810000-00007
https://doi.org/https://doi.org/10.1097/00012272-197810000-00007
https://doi.org/10.1080/09537287.2019.1615649
https://doi.org/10.1177/1094428116689707
https://doi.org/10.1177/1094428116689707
https://doi.org/https://doi.org/10.1177/002224378101800104
https://doi.org/https://doi.org/10.1177/002224378101800104
https://doi.org/https://doi.org/10.56645/jmde.v6i14.283
https://doi.org/https://doi.org/10.56645/jmde.v6i14.283
https://doi.org/10.1080/1047840x.2020.1854011
https://doi.org/10.1080/1047840x.2020.1854011
https://doi.org/https://doi.org/10.1016/j.ijpe.2018.02.020
https://doi.org/https://doi.org/10.1016/j.ijpe.2018.02.020
https://doi.org/10.1080/14783363.2020.1863778
https://doi.org/10.1080/14783363.2020.1863778
https://doi.org/10.1111/j.1469-5812.2007.00349.x
https://doi.org/10.1111/j.1469-5812.2007.00349.x


for Information Systems, 16, 5. https://doi.org/10. 
17705/1CAIS.01605

Glanz, K. (2017). Social and Behavioral Theories. 
Behavioral and Social Sciences Research. www.esour 
ceresearch.org/Portals/)/Uploads/Documents/Public/ 
Glanz_FullChapter.pdf.

Grabowska, S., & Saniuk, S. (2022). Development of busi-
ness models in the fourth industrial revolution: 
Conditions in the context of empirical research on 
worldwide scope companies located in Poland. 
Journal of Open Innovation: Technology, Market, and 
Complexity, 8(2), 86. https://doi.org/10.3390/ 
joitmc8020086

Grant, C., & Osanloo, A. (2014). Understanding, selecting, 
and integrating a theoretical framework in disserta-
tion research: Creating the blueprint for your 
“house”. Administrative Issues Journal Education 
Practice and Research, 4(2). https://doi.org/10.5929/ 
2014.4.2.9

Gremyr, I., Lenning, J., Elg, M., & Martin, J. (2021). 
Increasing the value of quality management 
systems. International Journal of Quality & Service 
Sciences, 13(3), 381–394. https://doi.org/10.1108/ 
ijqss-10-2020-0170

Guala, F., & Hindriks, F. (2014). A unified social ontology. 
The Philosophical Quarterly, 65(259), 177–201.  
https://doi.org/10.1093/pq/pqu072

Gudergan, S. P., Ringle, C. M., Wendem, S., & Will, A. 
(2008). Confirmatory tetrad analysis in PLS path 
modeling. Journal of Business Research, 61(12), 
1238–1249. https://doi.org/10.1016/j.jbusres.2008. 
01.012

Guru, S., Verma, S., Baheti, P., & Dagar, V. (2023, February 
28). Assessing the feasibility of hyperlocal delivery 
model as an effective distribution channel. 
Management Decision, 61(6), 1634–1655. https://doi. 
org/10.1108/md-03-2022-0407

Hair, J. F., Black, W. C., Babin, B. J., & Anderson, R. E. 
(2009). Multivariate data analysis (7th ed.). Prentice- 
Hall.

Hair, J. F., Sarstedt, M., Ringle, C. M., & Gudergan, S. P., 
Ringle, C. M., Sarstedt, M. (2018). Advanced issues in 
partial least squares structural equation modelling. 
Sage. https://doi.org/10.15358/9783800653614

Hamid, M. R., Sami, W., & Sidek, M. H. (2017). Discriminant 
validity assessment: Use of Fornell & Larcker criterion 
versus HTMT criterion. IOP Conference Series: Journal 
of Physics: Conference Series 890, 1–5. https://doi.org/ 
10.1088/1742-6596/890/1/012163.

Henseler, J., Ringle, C. M., & Sarstedt, M. A. (2015). New 
criterion for assessing discriminant validity in 
variance-based structural equation modeling. 
Journal of the Academy of Marketing Science, 43 
(1), 115–135. https://doi.org/10.1007/s11747-014- 
0403-8

Hilkenmeier, F., Bohndick, C., Bohndick, T., & 
Hilkenmeier, J. (2020). Assessing distinctiveness in 
multidimensional instruments without access to raw 
data – a manifest Fornell-Larcker criterion. Frontiers 
in Psychology, 11. https://doi.org/10.3389/fpsyg.2020. 
00223

Hindriks, F. (2022). Unifying theories of institutions: 
A critique of Pettit’s virtual control theory. Journal of 
Economic Methodology, 29(2), 166–177. https://doi. 
org/10.1080/1350178x.2022.2049853

Ho, R. (2006). Handbook of Univariate and Multivariate 
data analysis and interpretation with SPSS. Chapman 
& Hall. https://doi.org/10.1201/9781420011111

Igartua, J. J., & Hayes, A. F. (2021). Mediation, modera-
tion, and conditional process analysis: Concepts, 
computations, and some common confusions. The 

Spanish Journal of Psychology, 24. https://doi.org/10. 
1017/sjp.2021.46

Jaakkola, E. (2020). Designing conceptual articles: Four 
approaches. AMS Review, 10(1–2), 18–26. https://doi. 
org/10.1007/s13162-020-00161-0

Jacard, J., & Jacob, J. (2010). Theory construction and 
model-building skills: A practical guide for social 
scientists. Guilford Press.

Jaggers, J. W., & Loomis, A. M. (2020). Research at work: 
Sampling, central tendency, and causation. Families 
in Society: The Journal of Contemporary Social 
Services, 101(4), 539–546. https://doi.org/10.1177/ 
1044389420913415

Jiang, J., Li, Y., Li, L., Zhou, C., Huo, Y., Li, Q., & Wang, L. 
(2021). An innovation design approach for product 
service systems based on TRIZ and function 
incentive. Complexity, 2021, 1–11. https://doi.org/10. 
1155/2021/5592272

Joly, M. P., Teixeira, J. G., Patrício, L., & Sangiorgi, D. 
(2019). Leveraging service design as 
a multidisciplinary approach to service innovation. 
Journal of Service Management, 30(6), 681–715.  
https://doi.org/10.1108/josm-07-2017-0178

Kaiser, H. F. (1974). An index of factorial simplicity. 
Psychometrika, 39(1), 31–36. https://doi.org/10.1007/ 
bf02291575

Kaliyadan, F., & Kulkarni, V. (2019). Types of variables, 
descriptive statistics, and sample size. Indian 
Dermatology Online Journal, 10(1), 82. https://doi.org/ 
10.4103/idoj.idoj_468_18

Kenworthy, T., & Balakrishnan, J. (2016). Theory usage in 
empirical operations management research: 
A review and discussion. Management Decision, 54 
(10), 2413–2432. https://doi.org/10.1108/md-01- 
2016-0010

Kibe, L., Kwanya, T., & Nyagowa, H. (2023). Harnessing 
fourth industrial revolution (4IR) technologies for 
sustainable development in Africa: A meta-analysis. 
Technological Sustainability, 2(3), 244–258. https:// 
doi.org/10.1108/techs-01-2023-0004

Kivunja, C. (2018). Distinguishing between theory, theo-
retical framework, and conceptual framework: 
A systematic review of lessons from the field. 
International Journal of Higher Education, 7(6), 44.  
https://doi.org/10.5430/ijhe.v7n6p44

Kjærgaard, A., & Vendelø, M. T. (2015). The role of theory 
adaptation in the making of a reference discipline. 
Information and Organization, 25(3), 137–149.  
https://doi.org/10.1016/j.infoandorg.2015.04.002

Koh, S., Morris, J., Ebrahimi, S. M., & Obayi, R. (2016, 
November 7). Integrated resource efficiency: 
Measurement and management. International 
Journal of Operations & Production Management, 36 
(11), 1576–1600. https://doi.org/10.1108/ijopm-05- 
2015-0266

Liao, Y., Loures, E. R., Deschamps, F., Brezinski, G., & 
Venâncio, A. (2017). The impact of the fourth indus-
trial revolution: A cross-country/region comparison. 
Production, 28, e20180061. https://doi.org/10.1590/ 
0103-6513.20180061

Lukka, K., & Vinnari, E. (2014). Domain theory and method 
theory in management accounting research. 
Accounting Auditing & Accountability Journal, 27(8), 
1308–1338. https://doi.org/10.1108/aaaj-03-2013- 
1265

Luse, A., Mennecke, B., & Townsend, A. (2012). Selecting 
a research topic: A framework for doctoral students. 
International Journal of Doctoral Studies, 7, 143–152.  
https://doi.org/10.28945/1572

Lynham, S. A. (2002). Quantitative research and theory 
building: Dubin’s method. Advances in Developing 

Mtotywa & Mohapeloa, Cogent Business & Management (2023), 10: 2262699                                                                                                                    
https://doi.org/10.1080/23311975.2023.2262699

Page 16 of 18

https://doi.org/https://doi.org/10.17705/1CAIS.01605
https://doi.org/https://doi.org/10.17705/1CAIS.01605
http://www.esourceresearch.org/Portals/)/Uploads/Documents/Public/Glanz_FullChapter.pdf
http://www.esourceresearch.org/Portals/)/Uploads/Documents/Public/Glanz_FullChapter.pdf
http://www.esourceresearch.org/Portals/)/Uploads/Documents/Public/Glanz_FullChapter.pdf
https://doi.org/https://doi.org/10.3390/joitmc8020086
https://doi.org/https://doi.org/10.3390/joitmc8020086
https://doi.org/https://doi.org/10.5929/2014.4.2.9
https://doi.org/https://doi.org/10.5929/2014.4.2.9
https://doi.org/https://doi.org/10.1108/ijqss-10-2020-0170
https://doi.org/https://doi.org/10.1108/ijqss-10-2020-0170
https://doi.org/https://doi.org/10.1093/pq/pqu072
https://doi.org/https://doi.org/10.1093/pq/pqu072
https://doi.org/10.1016/j.jbusres.2008.01.012
https://doi.org/10.1016/j.jbusres.2008.01.012
https://doi.org/https://doi.org/10.1108/md-03-2022-0407
https://doi.org/https://doi.org/10.1108/md-03-2022-0407
https://doi.org/https://doi.org/10.15358/9783800653614
https://doi.org/https://doi.org/10.1088/1742-6596/890/1/012163
https://doi.org/https://doi.org/10.1088/1742-6596/890/1/012163
https://doi.org/https://doi.org/10.1007/s11747-014-0403-8
https://doi.org/https://doi.org/10.1007/s11747-014-0403-8
https://doi.org/https://doi.org/10.3389/fpsyg.2020.00223
https://doi.org/https://doi.org/10.3389/fpsyg.2020.00223
https://doi.org/https://doi.org/10.1080/1350178x.2022.2049853
https://doi.org/https://doi.org/10.1080/1350178x.2022.2049853
https://doi.org/https://doi.org/10.1201/9781420011111
https://doi.org/https://doi.org/10.1017/sjp.2021.46
https://doi.org/https://doi.org/10.1017/sjp.2021.46
https://doi.org/https://doi.org/10.1007/s13162-020-00161-0
https://doi.org/https://doi.org/10.1007/s13162-020-00161-0
https://doi.org/https://doi.org/10.1177/1044389420913415
https://doi.org/https://doi.org/10.1177/1044389420913415
https://doi.org/https://doi.org/10.1155/2021/5592272
https://doi.org/https://doi.org/10.1155/2021/5592272
https://doi.org/https://doi.org/10.1108/josm-07-2017-0178
https://doi.org/https://doi.org/10.1108/josm-07-2017-0178
https://doi.org/https://doi.org/10.1007/bf02291575
https://doi.org/https://doi.org/10.1007/bf02291575
https://doi.org/10.4103/idoj.idoj_468_18
https://doi.org/10.4103/idoj.idoj_468_18
https://doi.org/https://doi.org/10.1108/md-01-2016-0010
https://doi.org/https://doi.org/10.1108/md-01-2016-0010
https://doi.org/https://doi.org/10.1108/techs-01-2023-0004
https://doi.org/https://doi.org/10.1108/techs-01-2023-0004
https://doi.org/https://doi.org/10.5430/ijhe.v7n6p44
https://doi.org/https://doi.org/10.5430/ijhe.v7n6p44
https://doi.org/https://doi.org/10.1016/j.infoandorg.2015.04.002
https://doi.org/https://doi.org/10.1016/j.infoandorg.2015.04.002
https://doi.org/10.1108/ijopm-05-2015-0266
https://doi.org/10.1108/ijopm-05-2015-0266
https://doi.org/https://doi.org/10.1590/0103-6513.20180061
https://doi.org/https://doi.org/10.1590/0103-6513.20180061
https://doi.org/https://doi.org/10.1108/aaaj-03-2013-1265
https://doi.org/https://doi.org/10.1108/aaaj-03-2013-1265
https://doi.org/https://doi.org/10.28945/1572
https://doi.org/https://doi.org/10.28945/1572


Human Resources, 4(3), 242–276. https://doi.org/10. 
1177/15222302004003003

MacInnis, D. J. (2011). A framework for conceptual con-
tributions in marketing. SSRN Electronic Journal.  
https://doi.org/10.2139/ssrn.1845968

Mäki, U. (2000). Kinds of assumptions and their truth: 
Shaking an untwisted F-twist. Kyklos, 53(3), 317–335.  
https://doi.org/10.1111/1467-6435.00123

Mamdani, M., Sykora, K., Li, P., Normand, S. L., 
Streiner, D. L., Austin, P. C., Rochon, P. A., & 
Anderson, G. M. (2005). Reader’s guide to critical 
appraisal of cohort studies: 2. Assessing potential for 
confounding. British Medical Journal Clinical Research 
Ed, 330(7497), 960–962. https://doi.org/10.1136/bmj. 
330.7497.960

Mayer, C. H., Wegerle, C., & Oosthuizen, R. M. (2021, April 
7). The impact of the fourth industrial revolution on 
managers’ sense of coherence. International Journal 
of Environmental Research and Public Health, 18(8), 
3857. https://doi.org/10.3390/ijerph18083857

Mehmetoglu, M. (2018). Medsem: A stata package for 
statistical mediation analysis. International Journal 
of Computational Economics and Econometrics, 8(1), 
63. https://doi.org/10.1504/ijcee.2018.088321

Meredith, J. (1993). Theory building through conceptual 
methods. International Journal of Operations & 
Production Management, 13(5), 3–11. https://doi.org/ 
10.1108/01443579310028120

Micheler, S., Goh, Y. M., & Lohse, N. (2019). Innovation 
landscape and challenges of smart technologies and 
systems – a European perspective. Production and 
Manufacturing Research, 7(1), 503–528. https://doi. 
org/10.1080/21693277.2019.1687363

Moghadam, M. R. S., Arabi, N. G., & Khoshsima, G. (2021). 
A review of case study method in operations man-
agement research. International Journal of 
Qualitative Methods, 20, 160940692110100. https:// 
doi.org/10.1177/16094069211010088

Mollah, A. H. (2019). Theory building in management: A 
review. Journal of Public Administration, 1(2), 18–35.

Mosier, C. I. (1947). A critical examination of the concepts 
of face validity. Educational and Psychological 
Measurement, 7(2), 191–205. https://doi.org/10.1177/ 
001316444700700201

Mtotywa, M. M. (2019). Conversations with novice 
researchers. AndsM.

Mtotywa, M. M. (2022). Developing a quality 4.0 maturity 
index for improved business operational efficiency 
and performance. Quality Innovation Prosperity, 26 
(2), 101–127. https://doi.org/10.12776/qip.v26i2.1718

Mtotywa, M. M., & Kekana, C. (2023). Post COVID-19 
online shopping in South Africa: A mediation analysis 
of customer satisfaction on e-service quality and 
purchase intention. African Journal of Science, 
Technology, Innovation & Development. https://doi. 
org/10.1080/20421338.2022.2153982

Mtotywa, M. M., Manqele, S. P., Mthethwa, N., Seabi, M. A., 
& Moitse, M. (2022). Barriers to effectively leveraging 
opportunities within the fourth industrial revolution 
in South Africa. African Journal of Developmental 
Studies, 2, 213–236. https://doi.org/10.31920/2634- 
3649/2022/sin1a10

Mtotywa, M. M., & Mdlalose, S. (2023). The influence of 
assessment on training to improve productivity of 
construction companies. Problems and Perspectives 
in Management, 21(1), 169–182. https://doi.org/10. 
21511/ppm.21(1).2023.15

Mtotywa, M. M., & Odebiyi, I. (2023). Dynamics of total 
quality management to improve the student out-
comes in private TVET colleges in Gauteng, South 
Africa. African Journal of Development Studies, 13(2), 

159–182. https://doi.org/10.31920/2634-3649/2023/ 
v13n2a8

Naderi, M., Ares, E., Peláez, G., Prieto, D., & Araújo, M. 
(2019). Sustainable operations management for 
industry 4.0 and its social return. IFAC-Papersonline, 
52(13), 457–462. https://doi.org/10.1016/j.ifacol. 
2019.11.102

Namazi, M., & Namazi, N. R. (2016). Conceptual analysis of 
moderator and mediator variables in business 
research. Procedia Economics and Finance, 36, 
540–554. https://doi.org/10.1016/s2212-5671(16) 
30064-8

Narasimhan, R. (2014). Theory development in operations 
management: Extending the frontiers of a mature 
discipline via qualitative research. Decision Sciences, 
45(2), 209–227. https://doi.org/10.1111/deci.12072

Niessen, A. S. M., Meijer, R. R., Tendeiro, J. N., & 
Koniaris, L. G. (2018). Admission testing for higher 
education: A multi-cohort study on the validity of 
high- fidelity curriculum-sampling tests. PLoS ONE, 13 
(6), e0198746. https://doi.org/10.1371/journal.pone. 
0198746

Nyagadza, B., Pashapa, R., Chare, A., Mazuruse, G., & 
Hove, P. K. (2022). Digital technologies, fourth indus-
trial revolution (4IR) & global value chains (GVCs) 
nexus with emerging economies’ future industrial 
innovation dynamics. Cogent Economics & Finance, 
10(1). https://doi.org/10.1080/23322039.2021. 
2014654

Opresnik, D., & Taisch, M. (2015). The conceptualization of 
sustainability in operations management. Procedia 
CIRP, 29, 532–537. https://doi.org/10.1016/j.procir. 
2015.01.038

Paul, J., Khatri, P., & Kaur Duggal, H. (2023). Frameworks 
for developing impactful systematic literature 
reviews and theory building: What, why and how? 
Journal of Decision Systems, 1–14. https://doi.org/10. 
1080/12460125.2023.2197700

Peinado, J., Graeml, A. R., & Vianna, F. (2018). Operations 
management body of knowledge and its relevance to 
manufacturing and service organizations. Revista de 
Gestão, 25(4), 373–389. https://doi.org/10.1108/rege- 
03-2018-0049

Pettit, P. (2000). Rational choice, functional selection and 
empty black boxes. Journal of Economic 
Methodology, 7(1), 33–57. https://doi.org/10.1080/ 
135017800362239

Pettit, P. (2007). Resilience as the explanandum of social 
theory. In S. Bedi & I. Shapiro (Eds.), Political contin-
gency studying the unexpected, the accidental and 
the unforeseen (pp. 79–96). New York University 
Press.

Post, C., Sarala, R., Gatrell, C., & Prescott, J. E. (2020). 
Advancing theory with review articles. Journal of 
Management Studies, 57(2), 351–376. https://doi.org/ 
10.1111/joms.12549

Ramanathan, R., & Akanni, A. O. (2015). The moderating 
effect of operations efficiency on the links between 
environmental performance and financial perfor-
mance: The UK evidence. Asian Journal of Innovation 
and Policy, 4(1), 76–102. https://doi.org/10.7545/ajip. 
2015.4.1.076

Rao, A., Dagar, V., Sohag, K., Dagher, L., & Tanin, T. I. 
(2023). Good for the planet, good for the wallet: The 
ESG impact on financial performance in India. 
Finance Research Letters, 56, 104093. https://doi.org/ 
10.1016/j.frl.2023.104093

Rivard, S. (2020). Theory building is neither an art nor 
a science. It is a craft. Journal of Information 
Technology, 36(3), 316–328. https://doi.org/10.1177/ 
0268396220911938

Mtotywa & Mohapeloa, Cogent Business & Management (2023), 10: 2262699                                                                                                                    
https://doi.org/10.1080/23311975.2023.2262699                                                                                                                                                       

Page 17 of 18

https://doi.org/https://doi.org/10.1177/15222302004003003
https://doi.org/https://doi.org/10.1177/15222302004003003
https://doi.org/https://doi.org/10.2139/ssrn.1845968
https://doi.org/https://doi.org/10.2139/ssrn.1845968
https://doi.org/https://doi.org/10.1111/1467-6435.00123
https://doi.org/https://doi.org/10.1111/1467-6435.00123
https://doi.org/https://doi.org/10.1136/bmj.330.7497.960
https://doi.org/https://doi.org/10.1136/bmj.330.7497.960
https://doi.org/10.3390/ijerph18083857
https://doi.org/https://doi.org/10.1504/ijcee.2018.088321
https://doi.org/10.1108/01443579310028120
https://doi.org/10.1108/01443579310028120
https://doi.org/https://doi.org/10.1080/21693277.2019.1687363
https://doi.org/https://doi.org/10.1080/21693277.2019.1687363
https://doi.org/10.1177/16094069211010088
https://doi.org/10.1177/16094069211010088
https://doi.org/10.1177/001316444700700201
https://doi.org/10.1177/001316444700700201
https://doi.org/https://doi.org/10.12776/qip.v26i2.1718
https://doi.org/https://doi.org/10.1080/20421338.2022.2153982
https://doi.org/https://doi.org/10.1080/20421338.2022.2153982
https://doi.org/https://doi.org/10.31920/2634-3649/2022/sin1a10
https://doi.org/https://doi.org/10.31920/2634-3649/2022/sin1a10
https://doi.org/https://doi.org/10.21511/ppm.21(1).2023.15
https://doi.org/https://doi.org/10.21511/ppm.21(1).2023.15
https://doi.org/https://doi.org/10.31920/2634-3649/2023/v13n2a8
https://doi.org/https://doi.org/10.31920/2634-3649/2023/v13n2a8
https://doi.org/https://doi.org/10.1016/j.ifacol.2019.11.102
https://doi.org/https://doi.org/10.1016/j.ifacol.2019.11.102
https://doi.org/https://doi.org/10.1016/s2212-5671(16)30064-8
https://doi.org/https://doi.org/10.1016/s2212-5671(16)30064-8
https://doi.org/https://doi.org/10.1111/deci.12072
https://doi.org/10.1371/journal.pone.0198746
https://doi.org/10.1371/journal.pone.0198746
https://doi.org/https://doi.org/10.1080/23322039.2021.2014654
https://doi.org/https://doi.org/10.1080/23322039.2021.2014654
https://doi.org/https://doi.org/10.1016/j.procir.2015.01.038
https://doi.org/https://doi.org/10.1016/j.procir.2015.01.038
https://doi.org/https://doi.org/10.1080/12460125.2023.2197700
https://doi.org/https://doi.org/10.1080/12460125.2023.2197700
https://doi.org/https://doi.org/10.1108/rege-03-2018-0049
https://doi.org/https://doi.org/10.1108/rege-03-2018-0049
https://doi.org/https://doi.org/10.1080/135017800362239
https://doi.org/https://doi.org/10.1080/135017800362239
https://doi.org/10.1111/joms.12549
https://doi.org/10.1111/joms.12549
https://doi.org/https://doi.org/10.7545/ajip.2015.4.1.076
https://doi.org/https://doi.org/10.7545/ajip.2015.4.1.076
https://doi.org/https://doi.org/10.1016/j.frl.2023.104093
https://doi.org/https://doi.org/10.1016/j.frl.2023.104093
https://doi.org/https://doi.org/10.1177/0268396220911938
https://doi.org/https://doi.org/10.1177/0268396220911938


Roemer, E., Schuberth, F., & Henseler, J. (2021). HTMT2 – 
an improved criterion for assessing discriminant 
validity in structural equation modeling. Industrial 
Management & Data Systems, 121(12), 2637–2650. 
https://doi.org/10.1108/imds-02-2021-0082

Rönkkö, M., & Cho, E. (2022). An updated guideline for 
assessing discriminant validity. Organizational 
Research Methods, 25(1), 6–14. https://doi.org/10. 
1177/1094428120968614

Roth, A., & Rosenzweig, E. (2020). Advancing empirical 
science in operations management research: 
A clarion call to action. Manufacturing & Service 
Operations Management, 22(1), 179–190. https://doi. 
org/10.1287/msom.2019.0829

Santhi, A. J., & Muthuswamy, P. (2023). Industry 5.0 or 
industry 4.0S? Introduction to industry 4.0 and 
a peek into the prospective industry 5.0 technologies. 
International Journal on Interactive Design & 
Manufacturing (IJIDeM), 17(2), 947–979. https://doi. 
org/10.1007/s12008-023-01217-8

Schmenner, R. W., & Swink, M. L. (1998). On theory in 
operations management. Journal of Operations 
Management, 17(1), 97–113. https://doi.org/10.1016/ 
s0272-6963(98)00028-x

Schott, J. R. (2008). A test for independence of two sets of 
variables when the number of variables is large relative 
to the sample size. Statistics & Probability Letters, 78(17), 
3096–3102. https://doi.org/10.1016/j.spl.2008.05.031

Shepherd, D. A., & Suddaby, R. (2016). Theory building. 
Journal of Management, 43(1), 59–86. https://doi.org/ 
10.1177/0149206316647102

Shrestha, N. (2021). Factor analysis as a tool for survey 
analysis. American Journal of Applied Mathematics 
and Statistics, 9(1), 4–11. https://doi.org/10.12691/ 
ajams-9-1-2

Skačkauskienė, I. (2022). Research on management the-
ory: A development review and bibliometric analysis. 
Problems and Perspectives in Management, 20(2), 
335–347. https://doi.org/10.21511/ppm.20(2).2022.28

Smith, K. G., & Hitt, M. A. (2006). Great minds in man-
agement: The process of theory development. 
Society and Business Review, 1(3), 280–281. https:// 
doi.org/10.1108/17465680610706346

Svejvig, P. (2021). A meta-theoretical framework for the-
ory building in project management. International 
Journal of Project Management, 39(8), 849–872.  
https://doi.org/10.1016/j.ijproman.2021.09.006

Swalehe, R., Odock, S., & Wainaina, G. (2020). Sustainable 
operations management practices and competitive 
advantage of manufacturing firms in Kenya. 
European Scientific Journal, ESJ, 16(28). https://doi. 
org/10.19044/esj.2020.v16n28p241

Tang, C. S. (2018). Socially responsible supply chains in 
emerging markets: Some research opportunities. 
Journal of Operations Management, 57(1), 1–10.  
https://doi.org/10.1016/j.jom.2018.01.002

Tanner, K. (2018). Survey designs. In Kirsty Williamson & 
Graeme Johanson (Eds.), Research methods (2nd Edn 
ed, pp. 159–192). Chandos Publishing. https://doi.org/ 
10.1016/B978-0-08-102220-7.00006-6

Tesser, A., & Krauss, H. (1976). On validating 
a relationship between constructs. Educational and 

Psychological Measurement, 36(1), 111–121. https:// 
doi.org/10.1177/001316447603600110

Tiwari, P., Sadeghi, J. K., & Eseonu, C. (2020). 
A sustainable lean production framework with a case 
implementation: Practice-based view theory. Journal 
of Cleaner Production, 277, 123078. https://doi.org/ 
10.1016/j.jclepro.2020.123078

Truex, D., Holmström, J., & Keil, M. (2006). Theorizing in 
information systems research: A reflexive analysis of 
the adaptation of theory in information systems 
research. Journal of the Association for Information 
Systems, 7(12), 797–821. https://doi.org/10.17705/ 
1jais.00109

Ulaga, W., Kleinaltenkamp, M., Kashyap, V., & Eggert, A. 
(2021). Advancing marketing theory and practice: 
Guidelines for crafting research propositions. AMS 
Reviews, 11(3–4), 395–406. https://doi.org/10.1007/ 
s13162-021-00215-x

van Assche, K., Beunen, R., Duineveld, M., & 
Gruezmacher, M. (2021). Adaptive methodology: 
Topic, theory, method and data in ongoing 
conversation. International Journal of Social Research 
Methodology, 26(1), 35–49. https://doi.org/10.1080/ 
13645579.2021.1964858

Wacker, J. G. (1998). A definition of theory: Research 
guidelines for different theory-building research 
methods in operations management. Journal of 
Operations Management, 16(4), 361–385. https://doi. 
org/10.1016/s0272-6963(98)00019-9

Wacker, J. G. (2008). A conceptual understanding of 
requirements for theory-building research: Guidelines 
for scientific theory building. The Journal of Supply 
Chain Management, 44(3), 5–15. https://doi.org/10. 
1111/j.1745-493x.2008.00062.x

Walker, H., Chicksand, D., Radnor, Z., & Watson, G. (2015). 
Theoretical perspectives in operations management: 
An analysis of the literature. International Journal of 
Operations & Production Management, 35(8), 
1182–1206. https://doi.org/10.1108/ijopm-02-2014- 
0089

Walker, P. H., Seuring, P. S., Sarkis, P. J., & Klassen, P. R. 
(2014, April 28). Sustainable operations manage-
ment: Recent trends and future directions. 
International Journal of Operations & Production 
Management, 34(5). https://doi.org/10.1108/ijopm- 
12-2013-0557

Watkins, M. W. (2018). Exploratory factor analysis: 
A guide to best practice. Journal of Black Psychology, 
44(3), 219–246. https://doi.org/10.1177/ 
0095798418771807

Wolniak, R. (2020). Main functions of operation 
management. Production Engineering Archives, 26(1), 
11–14. https://doi.org/10.30657/pea.2020.26.03

Yoon, J. H. (2020). Fuzzy moderation and 
moderated-mediation analysis. International Journal 
of Fuzzy Systems, 22(6), 1948–1960. https://doi.org/ 
10.1007/s40815-020-00848-3

Zhang, M., & Gable, G. G. (2017). A systematic frame-
work for multilevel theorizing in information sys-
tems research. Information Systems Research, 28 
(2), 203–224. https://doi.org/10.1287/isre.2017. 
0690

Mtotywa & Mohapeloa, Cogent Business & Management (2023), 10: 2262699                                                                                                                    
https://doi.org/10.1080/23311975.2023.2262699

Page 18 of 18

https://doi.org/10.1108/imds-02-2021-0082
https://doi.org/10.1177/1094428120968614
https://doi.org/10.1177/1094428120968614
https://doi.org/https://doi.org/10.1287/msom.2019.0829
https://doi.org/https://doi.org/10.1287/msom.2019.0829
https://doi.org/https://doi.org/10.1007/s12008-023-01217-8
https://doi.org/https://doi.org/10.1007/s12008-023-01217-8
https://doi.org/https://doi.org/10.1016/s0272-6963(98)00028-x
https://doi.org/https://doi.org/10.1016/s0272-6963(98)00028-x
https://doi.org/10.1016/j.spl.2008.05.031
https://doi.org/https://doi.org/10.1177/0149206316647102
https://doi.org/https://doi.org/10.1177/0149206316647102
https://doi.org/https://doi.org/10.12691/ajams-9-1-2
https://doi.org/https://doi.org/10.12691/ajams-9-1-2
https://doi.org/https://doi.org/10.21511/ppm.20(2).2022.28
https://doi.org/https://doi.org/10.1108/17465680610706346
https://doi.org/https://doi.org/10.1108/17465680610706346
https://doi.org/https://doi.org/10.1016/j.ijproman.2021.09.006
https://doi.org/https://doi.org/10.1016/j.ijproman.2021.09.006
https://doi.org/https://doi.org/10.19044/esj.2020.v16n28p241
https://doi.org/https://doi.org/10.19044/esj.2020.v16n28p241
https://doi.org/https://doi.org/10.1016/j.jom.2018.01.002
https://doi.org/https://doi.org/10.1016/j.jom.2018.01.002
https://doi.org/https://doi.org/10.1016/B978-0-08-102220-7.00006-6
https://doi.org/https://doi.org/10.1016/B978-0-08-102220-7.00006-6
https://doi.org/10.1177/001316447603600110
https://doi.org/10.1177/001316447603600110
https://doi.org/10.1016/j.jclepro.2020.123078
https://doi.org/10.1016/j.jclepro.2020.123078
https://doi.org/10.17705/1jais.00109
https://doi.org/10.17705/1jais.00109
https://doi.org/https://doi.org/10.1007/s13162-021-00215-x
https://doi.org/https://doi.org/10.1007/s13162-021-00215-x
https://doi.org/https://doi.org/10.1080/13645579.2021.1964858
https://doi.org/https://doi.org/10.1080/13645579.2021.1964858
https://doi.org/https://doi.org/10.1016/s0272-6963(98)00019-9
https://doi.org/https://doi.org/10.1016/s0272-6963(98)00019-9
https://doi.org/https://doi.org/10.1111/j.1745-493x.2008.00062.x
https://doi.org/https://doi.org/10.1111/j.1745-493x.2008.00062.x
https://doi.org/10.1108/ijopm-02-2014-0089
https://doi.org/10.1108/ijopm-02-2014-0089
https://doi.org/https://doi.org/10.1108/ijopm-12-2013-0557
https://doi.org/https://doi.org/10.1108/ijopm-12-2013-0557
https://doi.org/10.1177/0095798418771807
https://doi.org/10.1177/0095798418771807
https://doi.org/https://doi.org/10.30657/pea.2020.26.03
https://doi.org/https://doi.org/10.1007/s40815-020-00848-3
https://doi.org/https://doi.org/10.1007/s40815-020-00848-3
https://doi.org/10.1287/isre.2017.0690
https://doi.org/10.1287/isre.2017.0690

	1.  Introduction
	2.  Literature review on theory-building
	2.1.  Contextualizing the theory
	2.2.  Overview of theory building
	2.3.  Components of theory—variable, constructs and their relationship
	2.4.  Theory building influences—dynamism of sustainability and technological advances
	2.4.1  Sustainability
	2.4.2  Fourth and fifth industrial revolution technology


	3.  Research design and approach
	4.  Framework for theory adaptation
	4.1.  Conceptualization
	4.1.1  Identifying and problematization of the domain theory
	4.1.2  Identify the method theory for an alternative point of reference or required transition
	4.1.3  Identify theory-strengthening influences

	4.2.  Theory unification
	4.3.  Core tenet, boundaries, and conceptual framework
	4.3.1  Identify and align core tenets of the emergent theory
	4.3.2  Identify boundaries of the theory
	4.3.3  Develop aconceptual framework

	4.4.  Theory evaluation
	4.4.1  Falsifiability to evaluate the theory
	3.4.2  Utility to evaluate the theory

	4.5.  Linking theory concepts

	5.  Conclusion
	6.  Implications for further research
	Author details
	Disclosure statement
	References

