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Abstract  

 

Objective: Although one of the most significant 

business challenges is in the field of financial and 

economic issues, the businesses during the last few 

years have faced two other new challenges including 

the requirements of sustainability, as well as the proper 

and timely use of digital transformation tools. For this 

reason, businesses should emphasize the challenges of 

social, environmental, and digital transformation 

aspects in addition to sustainable economic 

profitability challenges to consider these issues as the 

main challenges of their business model. However, 

businesses need new dynamic capabilities with the 

changes posed by new challenges. Such inner 

capabilities focus on digital sustainability and 

evolution. With the onset of the COVID-19 disease, 

the need for attention and acceleration of the creation 

and development of such capabilities in businesses 

became completely apparent.  

Method: The research method was of mixed type 

based on six research methods of Meta-Synthesis, 

Thematic Analysis, Interpretive-Structural Model, 

Cognitive Rating Cluster Map, DEMATEL, and 

Analytic Network Process. 

Results: The model proposed in this study included 

three approaches, three aspects, seven dimensions, and 

19 components. Based on quantitative modeling, its 

seven main dimensions were considered in three 

aspects as "digital/sustainable direction", 

digital/sustainable execution”, and “digital/sustainable 

results”.  

Conclusion: Three dynamic digital /sustainable 

capabilities such as sensing opportunities and threats, 

seizing opportunities, transforming, as well as new 

dimensions called "digital scouting", "sustainable 

computing" and "sustainable engagement were 

presented in the digital sustainability model. 

 

Keywords: “Digital Sustainability”, “Business 

Model Innovation”, “Dynamic Capabilities” 

 

 

1. Introduction  
Digital sustainability in a broad sense can be defined 

as "organizational activities which seek to advance the 

goals of sustainable development by using the 

technologies which create, use, transfer or store 

electronic data" [1]. On the other hand, the theoretical 

analysis between the digital aspects of human life and 

more sustainable concerns for humanity and Earth as 

well as the way digital technologies and processes of 

functional catalysts are realized to achieve the 2030 

goals of the United Nations for everyday life is of great 

importance. Digital technologies have had a 

significant effect on innovation and transformation, on 

the environment, people's lives, society, and economy. 

Digital technologies have changed the ways to 

communicate, study, work, interact and even look for 

friends, relationships, and love. Thus, it is critical to 

consider the effect of the digital transformation on 

individuals and in the broader social, economic, and 

environmental context [2]. 

Thus, the current very dynamic and rapid business 

environment has made organizations move towards 

innovation and continuous change quickly. Such 

dynamics and changes have been derived from two 

significant factors such as "sustainability and 

digitalization" [3]. In this regard, the two main 

challenges considered as the main drivers of the 

creation and necessity of innovation in business 

models include the business sustainability strategy 

which emphasizes environmental and social factors 

along with the economic factor [4,5], and the digital 

developments resulting from the digitalization of the 

business environment and the creation of new 

opportunities from the use of digital technologies [3, 

4, 6]. 

Sustainability: Sustainability is the business issue of 

the 21st century [7]. According to Brundtland, 

"sustainable development is a development which 

meets its current needs without endangering the ability 

of future generations" [8]. Based on the urgent call of 

the United Nations for the realization of sustainable 

development goals, businesses should submit their 

social and environmental reports alongside financial 

reports. This issue has become more significant, 

especially after the environmental disasters, as well as 

the significance of public health [9, 10]. To realize the 

strategy of sustainability and the principles of 

sustainable development, the significance of 

sustainable business in the first and second decades of 

the 21st century has been increasingly regarded [11]. 

Sustainability is one of the critical challenges that 

businesses face today; In this regard, businesses 

should have an appropriate response to social and 

environmental issues along with economic issues to 

their stakeholders [12,13]. To gain a sustainable 

competitive advantage, organizations have considered 
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the compatibility of their products and services for 

protecting the environment and improving the health 

and well-being of people and society as their main 

priorities [14]. Thus, considering the maximum short-

term profitability towards creating long-term values 

for all stakeholders can result in the creation of a 

sustainable business model. Such organizations aim to 

change their business model fundamentally to pay 

special attention to social and environmental issues, as 

well as economic issues [12,15]. Currently, 

sustainable business development is the focus of 

business researchers and policymakers and is the main 

focus of academic centers. Supporting sustainable 

business is increasing by the supporters seeking to 

eliminate the negative environmental effects of 

production and consumption systems (natural 

resources and energy) as well as considering societal 

challenges (welfare, public health, and well-being 

[16]. Regarding the ambiguities related to 

sustainability, managers often have ambiguities on 

how to turn their businesses into sustainability, how to 

have long-term profitability in their sustainable 

business models, as well as social and environmental 

issues [5, 17,18]. Based on statistics, 90% of 

millennial or Y generation people (at the age of 20 or 

early 30 in the US) spend more than 180 billion dollars 

per year to move towards brands that consider more 

social and environmental responsibilities [19]. 

Digitalization: One of the effects of digitalization is 

that a highly dynamic and changeable environment has 

led businesses towards innovation and constant 

changes. It seems that sustainability management in 

the digital environment has been of axial importance 

to planners and policymakers, considering a wide 

range of new opportunities ahead for businesses as 

new information technologies in combination with 

sustainability [3]. The business environment for 

businesses has been influenced by digital 

transformations during the past decade. As a result, the 

focus on innovation in the business model has grown 

rapidly [20]. Digitalization has affected all parts of 

society, especially economies. Now, businesses have 

the opportunity to apply new digital technologies such 

as social networks, mobile phones, big data, IOT, and 

Blockchain  as well as artificial intelligence and cloud 

computing to completely change their businesses [21, 

22]. During the last decade, a new concept has been 

introduced as the concept of "digital transformation" 

due to the widespread development of technology 

[23]. In this regard, businesses and organizations are 

undergoing an inclusive and influential transformation 

of digital transformation [24]. Digital transformation 

is defined as the use of new digital technologies for 

significant advances in business such as enhancing the 

customer experience, simplifying performance, or 

creating new business models." Successful companies 

(e.g., Apple) can open new ways to create value for the 

customer with the help of new technologies [21]. In 

general, digital transformation can be defined as the 

refinement (adaptation) of business models, resulting 

from the rapid changes in technological advances and 

innovations which change the behaviors of customers 

and society [23].  For this reason, the use of digital 

technologies and digitalization has been highly 

effective in re-creation and innovation in the business 

models of organizations [25]. 

The technologies of the digital era have had a profound 

effect on the business model by deconstructing all 

industries. Digital technologies have resulted in 

disruptive innovations in the business model [27,26]. 

It should be noted that while the depth and speed of 

innovation have increased unprecedented speed and 

complexity after digital transformations, new 

technologies rarely change businesses unless there is 

an innovation in the past business models which 

adapts new technologies to the market needs [17]. 

Digital transformation is "an organizational 

transformation which integrates digital technologies 

and business processes into the digital economy" [21]. 

Thus, organizations should create new digital values 

in the business model based on these technologies 

[26]. In the digital era, the success of many traditional 

businesses has depended on the appropriate and timely 

use of digital tools and technologies and this has 

become a major challenge for many organizations. For 

this reason, businesses large and small have 

considered the innovation of business models based on 

new digital technologies as a top priority [28]. 

However, just adding a digital element or tool to the 

existing business does not cause a fundamental change 

to the business model. Technology is only a factor of 

empowerment and not a goal; Thus, new digital 

technologies and tools are accelerating and can drive 

business model innovation [27]. In addition, consumer 

behavior is changing in response to the digital 

revolution. Market data indicated that consumers 

move their purchases to online shops and the 

multiplicity of digital calls with the help of digital 

technology tools such as social networks, mobile, 

artificial intelligence, play a key role in customer 

choice affecting both online and offline sales [6]. 

Thus, the rapid development of digital technologies 

and the resulting innovation have changed the 

behaviors of customers and people [23]. 

Based on the conducted studies, one of the effective 

factors in achieving faster sustainable development 

can be the use of the capacity of digital technologies 

[13]. To innovate the business model of organizations, 

it is necessary to evaluate the interaction and 

alignment between digitization measures related to 

sustainability [29, 7, 13, 14].  
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However, with what capabilities and how can 

organizations drive their business towards digital 

sustainability? Indeed, how social and environmental 

factors are regarded alongside economic factors and 

have the necessary dynamism in the face of rapid 

digital changes are ambiguous [17,30]. Furthermore, a 

business model may lose its sustainability over time 

despite achieving sustainability. Thus, it is necessary 

for organizations to constantly make internal changes 

for creating integration within or flexibility with their 

environment. Therefore, the sustainability of business 

models depends on the dynamic capabilities of a 

business [31]. Teece (2017) argued that the ability to 

manage the development and -re-creation of business 

models is a primary foundation of dynamic 

capabilities. This is true not only for the initial design 

of the business model but also for the replacement and 

transformation of model elements that change over 

time [32]. Even dynamic capabilities can accelerate 

and facilitate innovation for business models in 

organizations [33]. 

Unlike normal capabilities, which are mostly used in 

the approaches related to a monotonous and calm 

environment and are focused on converting resources 

into a value proposition, value creation, and value 

capture, dynamic capabilities are in charge of resetting 

and converting available static resources, knowledge, 

and competencies into "innovative products and 

processes" due to changes in the external environment 

[34]. Thus, success in creating a business model 

requires the creation of a set of dynamic capabilities 

which enable organizations to recreate the elements of 

their business models in line with their changing 

environment [35]. Studies have indicated that the 

presence of dynamic capabilities in organizations 

helps the better use of digital transformation 

opportunities [36]; To achieve sustainable business 

model innovation in the digital era, it is necessary to 

evaluate the way of using the dynamic capabilities of 

organizations [31]. In addition, innovation in business 

models is the output of their dynamic capabilities. In 

this case, managers should identify the capabilities 

required by their business and, if necessary, review or 

re-innovate their business models for gaining a 

competitive advantage [31, 37]. 

Numerous studies have been performed on the 

subjects of digital sustainability, business model 

innovation, and dynamic capabilities. However, none 

of them has been considered fully and has not become 

a comprehensive model. Thus, providing a model 

which can be a good model for the success of digital 

sustainability is the main objective of this study. 

Accordingly, the objectives of this study are as 

follows: 

 

1- Identifying the key elements for providing a 

digital business sustainability model such as: 

"digital sustainability", "business model 

innovation" and "dynamic capabilities". 

2- Providing a thorough and integrated model of 

sustainable digital business based on 

dynamic capabilities. 

2. Review of the literature  
In this section, first, the theories related to the main 

elements and dimensions of the subject are evaluated. 

Then, the definitions and descriptions of each of these 

elements and dimensions are presented. Although the 

main approach used in this study was related to the 

theory of dynamic capabilities, this theory was 

originated from the theories of Resource-Based View 

(RBV), Knowledge-Based View (KBV), and Network 

Theory (NT) [38,39,40]. Theories related to 

digitalization included Digital Transformation (DT), 

Resource-Based View (RBV), and Dynamic 

Capabilities Theory (DCT) [43, 41, 42]. Theories 

related to sustainability included Strategic Choice 

Theory, Social Network Theory (SNT), Resource-

Based View (RBV), Social Network Theory (SNT) 

(46, 45, 44). Theories related to the business model 

included Dynamic Capabilities Theory (DCT), 

Resource-Based View (RBV), Business Strategy, 

Strategic Theory & Network Theory (NT) [29, 40, 47, 

45, 44, 48, 49] 

In summary, the approach used in this study was 

dynamic capabilities originated from source-based 

theory and created a network theory. 

 

Digital Sustainability - Business Model Innovation 

(DS-BMI) 

Digital sustainability refers to a business activity that 

seeks to advance the goals of sustainable development 

through the creative use of digital technologies that 

create, use, and transfer electronic data sources [50; 

51].  

Digital sustainability can be broadly defined as 

electronic tools, systems, devices, sources of 

production, storage, and use of data in business models 

to create social and environmental value using the 

leverage method [52, 51]. 

The acquisition model consists of value proposition 

[53, 15, 27], value creation, value delivery, and value 

capture components [25, 29, 15]. Despite the extensive 

literature on the business model, it is not yet clear what 

drives business model innovation [54, 55]. The ideas 

on the conceptualization of a "sustainable business 

model" seem highly diverse [12]. Sustainability issues 

have increased over the past ten years [56]. The 

growth of problems due to the depletion of water 
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resources, air pollution, low indicators of human 

development, low economic growth, and climate 

change have completely confused policymakers, 

experts, and researchers [57]. Today, with the advent 

of social disasters such as the COVID-19 and the 

resulting financial crises, as well as natural disasters 

such as bad weather, organizations have to revise their 

business model more than ever to create the maximum 

shared value for all their stakeholders. To achieve this 

goal, businesses should innovate in their business 

models [9]. Sustainable business model innovation 

means creating an exclusively new business model or 

changing the current business model components to 

eliminate sustainability issues for stakeholders for 

creating a sustainable long-term competitive 

advantage [55]. In previous studies, sustainable 

business model innovation has been introduced as an 

appropriate solution to achieve competitive advantage 

while solving social and environmental problems. It 

refers to a change in the way of doing business by 

taking into account serious concerns about social 

challenges and the environment in the main measures 

of business. Thus, sustainable business model 

innovation can be regarded as a determining factor for 

improving the positive effects and reducing negative 

effects on the environment and society. For this 

purpose, it is necessary to change the value 

proposition, value network, and value acquisition 

[15]., Hence a business should seriously seek to create 

positive value for society and the environment and 

also optimize value for itself and a wider network of 

stakeholders, such as the general public as 

stakeholders [15]. A sustainable business model 

should pay attention to all components of 

sustainability. To consider all three sectors of social, 

environmental, and economic, Osterwalder's nine-

element three-layer business canvas can be used; In 

this case, a three-layer model can be designed in which 

each economic, social and environmental sector is 

used in one layer [16, 9, 8, 58, 59]. In a simpler form, 

the three layers of economic, social, and 

environmental can be regarded only in the value 

proposition of Osterwalder's business [60]. 

Digital transformation is changing the way small and 

medium-sized enterprises create and capture value 

[61]. The digital transformation and innovation in the 

resulting business model have mainly put pressure on 

consumer expectations and behaviors, as well as 

traditional companies, resulting in the disruption of 

countless markets [6]. The concept of digital 

transformation has appeared during the last two 

decades due to the growth and development of digital 

tools and the widespread effect of digital technologies 

on businesses so that digital transformation can be 

regarded as a new paradigm in the way of doing 

business, leading to the re-creation or innovation of 

business processes and models, as well as changes in 

consumer social behaviors and improvement of 

customer experience [32]. Thus, one of the 

applications of digital technologies in businesses is to 

change people's lifestyles to protect the environment 

and reduce pollution (water, soil, and air) as well as to 

create equality and social justice by providing equal 

and transparent access to limited resources on Earth 

[17]. Since digital technology can be used for the 

feasibility and improvement of performance, a 

combination of IT capabilities with sustainability 

goals can bring about positive  

changes in terms of economic, environmental, and 

social benefits [3]. 

 

Digital Sustainability- Business Model Innovation- 

Dynamic Capabilities (DS-BMI-DC) 

Dynamic capability theory has been presented as an 

approach to creating the concept of innovating in the 

business model [40]. Dynamic capabilities are based 

on innovation and can provide the ability to create, 

expand and modify the company's main resources. 

Dynamic capabilities are comprised of three main 

parts: (1) sensing opportunities and threats, (2) seizing 

opportunities, and (3) transforming and reconfiguring 

the organization’s business model based on the 

internal resources of the organization. Due to the 

destructive nature of digitalization, it is possible to use 

the dynamic capabilities framework as a powerful lens 

for evaluating digital transformations in the business 

environment to move from the traditional approach to 

digitalization [21]. Specifically, it has been reported 

that companies should build strong dynamic 

capabilities to create, implement and rapidly transform 

business models to be relevant in the emerging digital 

economy. Gaining a competitive advantage in a 

rapidly changing world in terms of technology and 

meeting social and environmental needs is only 

probable by creating and strengthening the internal 

capabilities of businesses. Dynamic capabilities are 

the result of a combination of management, learning, 

and restructuring processes. 

For this purpose, businesses must analyze the 

environment to identify new changes and restructure 

themselves with what may lead to a competitive 

advantage in the environment [38]. For Teece (2007) 

dynamic capabilities include the capabilities of 

"sensing the measures of changes, seizing, and 

obtaining values and finally transforming" which are 

necessary for designing, deploying, and innovating the 

business model.  According to Teece (2018), the 

creation of dynamic capabilities helps to identify 

opportunities, provide resources that help to develop, 

review parts of the business model, change the 

structure and organizational culture [62]. Thus, 

businesses need to focus on using their domestic 
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dynamic capabilities for digital transformation and 

innovation in their business models [32]. 

      

3. Research Methodology  
This qualitative and quantitative study was conducted 

with the help of six methods of Meta-synthesis, 

Thematic analysis, Interpretive-structural modeling, 

Cognitive rating cluster map, DEMATEL analysis, 

and Analytic network process. 

Meta-synthesis is considered as an integrative method 

for qualitative synthesis which is applied to integrate, 

evaluate, and interpret the findings of multiple 

qualitative studies to transform individual findings 

into conceptualizations and interpretations [63]. 

Qualitative meta-synthesis is applied for reviewing 

qualitative studies systematically with a common 

focus. Scholars can reanalyze and interpret current 

qualitative studies through this method to produce new 

findings [64]. 

Thematic analysis refers to a qualitative research 

method that has been extensively applied in 

knowledge and research questions. According to 

Braun and Clarke, six phases were executed in the 

thematic analysis: (1) introducing one’s data, (2) 

creating initial codes, (3) searching for themes, (4) 

reviewing the themes, (5) defining and naming the 

themes, and (6) generating the report [65]. 

The ISM (Interpretive structural model) is a 

mathematical methodology aimed at identifying the 

interrelation between complicated factors clearly or 

explaining a problem. If it is a complex relationship, it 

will not be easy to analyze the interrelation between 

the factors accurately. The ISM can explain a 

complicated interrelation between factors explicitly in 

a hierarchy [66].  

The implementation steps of this method are as 

follows: 

1. The factors are identified appropriately for 

analyzing the value using a literature review and 

systematic meetings 

2. The factors are identified appropriately for 

analyzing the value using a literature review and 

systematic meet 

3. A structural self-interaction matrix (SSIM) that can 

represent results through properly defined factors is 

created. 

4. A reachability matrix (RM) is composed of the 

SSIM, and approves a transition matrix. The RM is 

turned into a binary matrix through 0 and 1. The 

transition rule of the conceptual relationship in the 

factor is that, if factor S is related to factor D and factor 

D is related to factor F, then factor S will be the main 

assumption of ISM, being related to factor F. 

5. Based on the results of the fourth step, the RM is 

categorized step by step. 

6. A directional graph is drawn according to the staged 

matrices and removes the transition relationship from 

the RM. Furthermore, directional graphs are changed 

into the ISM-based model to change the nodes 

between each factor of the directional graph [66]. 

 

MICMAC Analysis (Matrix of Cross-Impact Matrix 

Multiplication Applied to Classification):  In 

MICMAC analysis, factors are classified into four 

clusters regarding the driving power and dependence 

power. Such clusters include Cluster I: Autonomous 

Factors—factors which are relatively cut off from the 

system and have poor or no dependency on other 

factors; Cluster II: Dependent Factors—cluster II 

factors are mainly dependent on other factors; Cluster 

III: Linkage factors—the connecting factors that are 

unstable and have the most effect on others; and 

Cluster IV: Independent Factors— such factors have a 

poor effect on other factors and should be highly 

considered due to the strong key factors [67]. 

Cognitive mapping refers to a “technique that captures 

an individual’s attitude on a special issue in a graphical 

representation” [68]. Cognitive mapping involves 

diagraming individual mental models on a topic, 

creating graphical representations that show breadth 

and depth of understanding [69]. It lets participants 

show their understanding of the phenomenon in a 

multi-dimensional and individually special way, using 

a mixture of words, phrases, relationships, and ideas 

that are associated with describing the phenomenon 

and being limited only by the participant’s ability to 

transfer ideas through their written, inventive, and 

verbal skills. The cognitive mapping method in this 

study uses a low-directed technique with minimal 

instructions allowing participants’ discretion as they 

select how to identify and organize the concepts, they 

consider to be significant to the subject [68]. 

DEMATEL refers to a comprehensive analytic 

method for deriving the causal relationships in aspects 

or criteria related to a decision-making problem [70]. 

DEMATEL method is used in solving complex 

problems according to the management and 

determines the criteria, requiring more focus. The 

DEMATEL uses the structural modeling technique to 

find the relationship among the criteria in a system 

using a digraph. Such a digraph helps in evaluating 

and identifying the causal relationship between the 

criteria and makes the decision based on the expert’s 

judgment [71]. The formulating steps of the classical 

DEMATEL are summarized as follows: Step 1: 

generating the group direct-influence matrix 𝑍.  Step 

2: establishing the normalized direct-influence matrix 

𝑋. Step 3: building the total-influence matrix 𝑇. Step 

4: generating the influential relation map (IRM). Step 

5: having a net influence matrix. Step 6: calculating 

the importance weights for criteria [72]. The ISM 
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method was used for describing the relationship 

among different factors through a multi-level 

hierarchical structure, creating the complicated 

relationships clear, and prioritizing the selected 

factors. The use of DEMATEL helped the researchers 

to measure the interactive effects of the factors 

selected quantitatively [73]. The DEMATEL method 

develops a cause-and-effect diagram according to a 

mathematic formulation. Furthermore, this 

relationship is applied as an initial dataset for the ANP 

method [74]. 

Many multiple criteria decisions making (MCDM) 

methods have been created during the past few 

decades. Analytic network process (ANP) is one of the 

most famous methods for deriving the weights related 

to an MCDM problem. The ANP provides a more 

realistic solution of weights to complicated MCDM 

problems with feedback and influence relationships 

inside the structure of decision problems by 

considering the dependency of aspects and, criteria. 

Although the ANP can derive more realistic solutions 

compared to traditional MCDM methods which 

assume independency among aspects and criteria, the 

analytic process based on the ANP is highly 

insignificant. Numerous iterations of questionnaire 

collections are normally needed for studying opinions 

from experts. A structure of the decision problem 

should be made before using the ANP through the 

methods such as Interpretive Structural Modelling 

(ISM) or DEMATEL. Then, the pairwise comparisons 

of the significance versus each criterion and weight 

can be derived according to another iteration of the 

questionnaire [70].  

Decision-Making Trial and Evaluation Laboratory—

Analytic Network Process (DEMATEL-ANP) multi-

criteria techniques are applied for determining the 

weight coefficients of evaluation criteria [74]. The 

DEMATEL technique is applied to create an 

influential network relation map (INRM), and it is 

expected that the DEMATEL  based Analytic Network 

Process (DANP) obtains the influential weights 

through the basic concept of Analytic Network 

Process (ANP). Thus, the DEMATEL technique can 

be applied for creating an INRM for each criterion and 

dimension and improving the normalization process of 

the traditional ANP. The DANP refers to a suitable 

tool to involve interaction and interdependence among 

the dimensions and criteria that appear in the cases of 

real-world problems. Based on the concrete properties 

of objective affairs, the methodology can approve the 

interdependence of variables and attributes, creating a 

relationship that shows such properties with an 

essential system and evolutionary trend [75]. 

 

Results Discussion 

Qualitative part: 

By meta-synthesis method, first, the terms Digital 

Sustainability, Business Model Innovation, and 

Dynamic Capabilities during 01/01/2010 - 30/04/2021 

were searched in the databases of Science Direct, 

Scopus, Web of Science, and ProQuest (specifically in 

Articles' title), and 282 articles were found. After 

eliminating the common items and three times 

screenings in the title, abstract, and content of 34 final 

articles were selected. After an accurate and in-depth 

review of each article, the primary and secondary 

codes were extracted. Then, the extracted final codes 

were classified based on the thematic method 

following the research subject. 
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Findings of the qualitative part  

The results of the meta-synthesis and thematic analysis are summarized in "table 1". 

Table 1- The sequence of links between approaches, aspects, dimensions, and components (in three parts A, B, C) 

A) Approach 1: the ability to sense and recognize changes- drivers of digital sustainability value creation 

Reference Component Dimension Perspective Approach 

[76] [77] [78] [79] [49] [80] [81] [82] 

[29] 

Customer Behavior 

Changes 

(Digital/ Sustainable) 

 

 

Sustainable 

Computing 

 

 

Direction 

(Digital/ 

Sustainable) 

 

 

Digital 

Sustainability 

Sensing 

Capabilities 
[76] [77] [78] [81] [82] [29] Society Changes 

(Digital/ Sustainable) 

[76] [77] [78] [82] [29] Environmental 

Changes (Digital/ 

Sustainable) 

[83] [80] [81] [29]  Industry 4.0   Digital 

Scouting [76] [83] [79] [49] [80] [81] [29]  Digital 

Transformation 

B) Approach 2: the ability to capture and seize opportunities - redesigning digital sustainability values 

Reference Component Dimension Perspective Approach 

[55]; [84] [78] [81] [47]; [48] Customer 

Relationships 

Value 

Delivery 

Execution 

 (Digital/ 

Sustainable) 

  

Digital 

Sustainability 

Seizing 

Capabilities 

 

[85] [86] [55]; [87] [88] [77] [84] [78] 

[91] [48] 

Channels (Networks) 

[55] [84] [78] [81] [47]; [48] Customer Segments 

[55] [84] [78] [81] [47]; [48]  Key Activities Value 

Creation [85] [86] [55]; [84] [78] [81] [47]; 

[48] 

Key Partners 

[55]; [78] [81] [47]; [38]; [48]   Key Resources 

[86] [8]; [58] [84] [90] [89] [78] [80] 

[81] [48] [92]  

Products Value 

proposition 

[44] [58] [84] [90] [89] [78] [79] [80] 

[81] [48] [92] 

 Services 

C) Approach 3: the ability to transform and reconfigure - creating new digital sustainability values 

Reference Component Dimension Perspective Approach 

[93]  [87] [82] Customer 

Engagement 

Sustainable 

Engagement 

  

 

 

Results 

(Digital/ 

Sustainable) 

 

Digital 

Sustainability 

Reconfiguring 

Capabilities 

[85] [87] [91] [82] Social 

Engagement 

[85] [87] [91] [82] Environmental 

Engagement 

[86] [94] [55] [95] [12] [84] [48] [29] Economic Profit Value 

Capture [86] [94] [55] [95] [12] [84] [29] Social Benefit 

[86] [94] [55] [95] [12] [84] [29] Environmental 

Benefit  

 

Quantitative part: 

After finalizing the selected dimensions and elements in the qualitative part, the interpretive-structural modeling (ISM) 

method was used through the snowball sampling method, and 12 experts and specialists with doctoral and master's 

degrees who had knowledge and experience in the subject of the study were selected to complete the matrix 

questionnaires. 

As indicated in "Table 2", the final seven dimensions and the symbol of each dimension are specified. Based on 

"tables 1 - 6" (Appendices), the steps of interpretive structural modeling were performed, and finally, the model in 

this step is displayed in "Figure 1". 

Table 2- Codes used for the approved variables 
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Dimension Symbol Dimension Symbol 

Value Delivery BMI5 Digital Scouting BMI1 

Sustainable Engagement BMI6 Sustainable Computing BMI2 

Value Capture BMI7 Value Proposition BMI3 

  Value Creation BMI4 

 

 
Figure (1) Interpretive structural model (ISM) 

 

As displayed in "Figure 1", digital scouting is the first dimension of fashion that affects all other dimensions 

and then value capture is affected by all other dimensions. 
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Figure (2) Matrix of Cross-Impact Matrix Multiplication Applied to Classification (MICMAC) 

Based on "Figure 2", the most independent dimensions are BMI1 and BMI2 while the most dependent 

dimensions are BMI7 and BMI6. 

Then, interpretive-structural modeling analysis was conducted using a cognitive rating cluster map and the 

final three aspects and components of the model with the opinion of experts were determined in accordance 

with "table 4". 

Table 3- Group similarity matrix 

BMI7 BMI6 BMI5 BMI4 BMI3 BMI2 BMI1 Symbol Dimension 

0 0 1 0 0 12 12 BMI1 Digital Scouting 

0 1 1 0 1 9 10 BMI2 Sustainable Computing 

0 1 10 11 12 1 2 BMI3 Value Proposition 

1 0 12 10 11 0 0 BMI4 Value Creation 

1 1 9 12 10 0 0 BMI5 Value Delivery 

12 11 0 1 0 0 0 BMI6 Sustainable Engagement 

12 12 0 0 0 0 0 BMI7 Value Capture 

 

Table 4- Cognitive Rating Cluster Map 

Results Execution Direction 

Value 

Capture 

Sustainable 

Engagement 

Value 

Delivery 

Value 

Creation 

Value 

Proposition 

Sustainable 

Computing 

Digital 

Scouting 

 

"Figure 3" is obtained according to the four steps of "tables 7 - 10" (Appendices), based on the DEMATEL 

method. 
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Figure (3) Diagraph showing the influential relationship between dimensions 

 

Table 5- Full dimensional correlation matrix (TD
∝) 

Symbol D E R 

D 0.256 0.399 0.447 

E 0.220 0.260 0.356 

R 0.163 0.207 0.212 

 

Table 6-Degree of influences  

Symbol D E R 

D 0.256 0.399 0.447 

E 0.220 0.260 0.356 

R 0.163 0.207 0.212 

The coordinate axis was formed with the values D + R and D-R. The results are displayed in "Figure 4". 

 

Figure (4) Causal diagram of the main factors 
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Table 7- Full dimensional correlation matrix (TD
∝) Normalized 

 Symbol D E R 

D 
0.232 0.263 0.279 

E 
0.362 0.311 0.355 

R 
0.405 0.426 0.365 

 

Table 8 is obtained according to the four steps of "tables 11 - 14" (Appendices), based on ANP method 

Table 8- Performance values combined with the influential weights of the dimension according to the DANP 

SYMBOL DIMENSION FINAL 

WEIGHT 

(DIMENSION 

/ASPECT) 

FINAL 

WEIGHT 

(DIMENSION) 

RANK 

 (D)  0.262  3 

BMI1 Digital Scouting 
0.4624 0.1209 

4 

BMI2 Sustainable Computing 
0.5376 0.1406 

3 

(E)  0.342  2 

BMI3 Value Proposition 
0.3105 0.1062 

7 

BMI4 Value Creation 
0.3444 0.1177 

6 

BMI5 Value Delivery 
0.3451 0.1180 

5 

 (R)  0.397  1 

BMI6 
Sustainable 

Engagement 0.4666 0.1850 

2 

BMI7 Value Capture 
0.5334 0.2115 

1 

Based on "table 8", aspect R (results) with a weight of 0.397 is ranked first, aspect E (execution) with a 

weight of 0.342 is ranked second and aspect D (orientation) with a weight of 0.262 is ranked third. 

 
Figure (5) Final weight and rank of dimension 

As shown in "Figure 5", most of the weight is related to value capture, followed by sustainable engagement and 

sustainable computing. The dimensions of digital scouting, value delivery, and similar value creation have almost the 

same weight while the value proposition is placed at the end with a short distance. 

0.1062

0.1177

0.118

0.1209

0.1406

0.185

0.2115

0 0.05 0.1 0.15 0.2 0.25

BMI3

BMI4

BMI5

BMI1

BMI2

BMI6

BMI7
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After discussing the experts, the score of each dimension was finalized as follows. 

Table 9- Final score of each dimension 

BMI7 BMI6 BMI5 BMI4 BMI3 BMI2 BMI1 Symbol 

Value 

Capture 

Sustainable 

Engagement 

Value 

Delivery 

Value 

Creation 

Value 

Proposition 

Sustainable 

Computing 

Digital 

Scouting 

Dimension 

0.215 0.185 0.115 0.115 0.110 0.140 0.120 weight 

0.400 0.340 0.260 Total 

weight 

Results Execution Direction aspect 

 

The final model of digital sustainability 

The final model in this study was based on three approaches, three aspects, and seven dimensions according to "Figure 

6". The three approaches included 1-sensing the changes in the external environment, 2- the ability of proper and 

timely use of resources to seizing new values, and 3- reconfiguring the outer layer of the model. 

The three aspects included 1-direction 2-execution 3-results (Sustainable/ digital). Further, seven dimensions were 1-

Digital scouting 2- Sustainable  Computing 3- Value proposition 4- Value creation 5- Value delivery 6- Sustainable 

Engagement, and 7- Value capture. 
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Figure (6) Digital Sustainability Model: Business Model Innovation & Dynamic Capabilities  

 

4. Conclusions and suggestions 
Today, the business environment is highly dynamic. 

Digital maturity and the use of digital innovation are 

essential for companies to successfully control the 

pressures of customers, competitors, and 

policymakers [3]. Previous capabilities were not 

sufficient for businesses to succeed in digital 

transformation and new capabilities were required 

[43]. Thus, businesses require dynamic digital 

capabilities for long-term success in digital 

transformation due to the digital era [6]. For this 

reason, the proposed model based on "Figure 6" 

includes the outer layer of dynamic capabilities. The 

creation and development of such new capabilities 

which are based on the requirements of sustainability 

and digital transformations affected by the digital era 

can lead to the success of businesses in new 

conditions. With the development of the theory of 

dynamic capabilities following table 10, new dynamic 

capabilities have been created in accordance with the 

concept of digital sustainability. 

 

Table 10- Dynamic capabilities for digital sustainability 

Reconfiguring Seizing Sensing Dynamics 

Digital Sustainability 

Reconfiguring Capabilities 

Digital Sustainability 

 Seizing Capabilities 

Digital Sustainability Sensing 

Capabilities 

 

 

 

 

 

 

Digital 

Sustainability 

Transformation to 

configure and restructure 

businesses is based on 

sustainability and 

digitalization factors and is 

highly effective in terms of 

sustainable digital results. 

This capability is highly 

significant in the 

dimensions of 1- 

sustainable engagement 2- 

capturing sustainable 

digital value. 

The ability and use of internal 

business resources to capture 

and obtain new values are 

based on the factors of 

sustainability and 

digitalization and are highly 

effective in terms of 

sustainable digital 

implementation. This 

capability is highly significant 

in determining and identifying 

the dimensions of 1- value 

proposition 2- value creation 

and 3- value delivery. 

Identifying opportunities and 

threats and sensing changes in 

the requirements of 

sustainability and 

digitalization is highly 

effective in terms of 

sustainable digital orientation. 

This capability is highly 

significant in determining and 

identifying the dimensions of 

1- digital business scouting 

and 2- sustainable business 

computing. 

With the help of new dynamic capabilities of digital 

sustainability, businesses can innovate their business 

model in line with the two main challenges of digital 

transformations and sustainability requirements. This 

process starts with the identification and sufficient 

understanding of environmental changes 

commensurate with these two fundamental challenges. 

Whether businesses can predict the extent to which 

digital transformations, as well as the social and 

environmental challenges with the economic 

challenge, can affect their business in the future. Based 

on the study of these two critical issues, the general 

directions of the business can be determined. This 

direction helps the business to prepare and formulate 

its long-term and short-term plans. After developing 

the plans, the business should enter the 

implementation phase. At this stage, the products and 

services which should be both in line with the 

transformations of the digital era and the sustainability 

requirements under the 2030 United Nations program 

are presented. How can such digital products and 

services with the aim of sustainability create digital 

and sustainable value for the business, how to transfer 

the created value to customers and stakeholders in 

such a way that we can use digital technologies and in 

this value delivery, what value is delivered to society 

and the environment, and finally, how businesses 

achieve sustainable digital results. Such results are 

intangible from the beginning, making it difficult and 

complex to measure and include a sustainable 

engagement, and then the tangible results are in the 

area of value capture. In addition, these results involve 

both direct customers and all other stakeholders. 

Direct customers and other stakeholders aim to pursue 

the results of digitalization in both the environmental 

and social areas. In this regard, sustainable digital 

businesses should measure the results of sustainability 

periodically. Due to digital transformations, 

businesses attempt to make the maximum use of 

digital tools and technologies in their business. 

However, they should move towards sustainability 

and meet the relevant requirements which can be 

challenging.  

Thus, measuring the readiness of businesses with 

sustainability requirements is highly significant [96]; 

For this reason, it is proposed to develop significant 
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indicators of digital sustainability for measuring the 

readiness of businesses. Based on the proposed model, 

the highest score is related to the results. Thus, the 

development of indicators related to this section can 

lead to transparency and selection of the right path for 

businesses in the path of digital sustainability. 

Furthermore, appropriate investment to create the 

appropriate conditions for business digitalization and 

use the opportunities ahead in all small and large 

organizations with the objective of sustainability and 

considering social and environmental requirements is 

very important [1]. As a result, it is suggested to 

analyze the relationship between business investment 

in the field of non-economic sustainability (social and 

environmental) with the economic field. The purpose 

is to measure the economic achievements in line with 

the investments made in the social and environmental 

fields since one of the concerns of businesses in 

difficult economic conditions is investing in 

ambiguous sustainability issues and it is necessary to 

conduct more accurate research.  
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Appendices: 

 

Table 1. Symbols of the relations between variables in SSIM 

Relation Symbol Relation Symbol 

i lead to j V two-way relationship between i and j X 

j leads to i A no relationship between i and j O 

 

Table 2. The structural self-interaction matrix  

BMI7 BMI6 BMI5 BMI4 BMI3 BMI2 BMI1 j i 

V V V V V V  Digital Scouting BMI1 

V V V V V   Sustainable Computing BMI2 

V V X X    Value Proposition BMI3 

V V X     Value Creation BMI4 

V V      Value Delivery BMI5 

V       Sustainable Engagement BMI6 

       Value Capture BMI7 

 

Table 3. Rules for the conversion of the entries of SSIM into quantitative values for the initial reachability matrix 

Cell (i, j) of SSIM Conversion rule 

V Place 1 in the cell (i, j) and 0 in the cell (j, i) of the reachability matrix. 

A Place 0 in the cell (i, j) and 1 in the cell (j, i) of the reachability matrix 

X Place 1 in the cell (i, j) and 1 in the cell (j, i) of the reachability matrix 

O Place 0 in the cell (i, j) and 0 in the cell (j, i) of the reachability matrix 

 

Table 4. Reachability matrix of key elements  

BMI7 BMI6 BMI5 BMI4 BMI3 BMI2 BMI1 j i 

1 1 1 1 1 1 1 Digital Scouting BMI1 

1 1 1 1 1 1 0 Sustainable Computing BMI2 

1 1 1 1 1 0 0 Value Proposition BMI3 

1 1 1 1 1 0 0 Value Creation BMI4 

1 1 1 1 1 0 0 Value Delivery BMI5 

1 1 0 0 0 0 0 Sustainable Engagement BMI6 

1 0 0 0 0 0 0 Value Capture BMI7 

 

Table 5. Level partitioning 

Level Common Collection Prerequisite Set Reachability Set No 

Fifth 1 1 1,2,3,4,5,6,7 1 

Fourth 2 1,2 2,3,5,4,6,7 2 

Third 3,4,5 1,2,3,4,5 3,4,5,6,7 3 
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Third 3,4,5 1,2,3,4,5 3,4,5,6,7 4 

Third 3,4,5 1,2,3,4,5 3,4,5,6,7 5 

Second 6 1,2,3,4,5,6 6,7 6 

First 7 1,2,3,4,5,6,7 7 7 

 

Table 6. Separation of drive power and dependence power 

 

Dependence Power Drive Power Dimension Symbol No 

1 7 Digital Scouting BMI1 1 

2 6 Sustainable Computing BMI2 2 

5 5 Value Proposition BMI3 3 

5 5 Value Creation BMI4 4 

5 5 Value Delivery BMI5 5 

6 2 Sustainable Engagement BMI6 6 

7 1 Value Capture BMI7 7 

 

Table 7. Direct communication matrix  

Symbol  BMI1 BMI2 BMI3 BMI4 BMI5 BMI6 BMI7 

BMI1 0 3.6 3.9 3.8 3.4 3.6 3.5 

BMI2 2.3 0 3.1 3.6 3 3.1 3.1 

BMI3 2.4 3.1 0 3.9 2.8 3 3.1 

BMI4 1.2 1.4 1.6 0 3 3.2 3.4 

BMI5 1.3 1.5 1.8 2.1 0 2.8 3 

BMI6 1.5 1.3 1.5 1.4 2.3 0 3.3 

BMI7 1.2 1.5 1.9 1.5 1.3 1.4 0 

 

Table 8. Normalized direct-relation matrix  

Symbol  BMI1 BMI2 BMI3 BMI4 BMI5 BMI6 BMI7 

BMI1 0 0.165 0.179 0.174 0.156 0.165 0.161 

BMI2 0.106 0 0.142 0.165 0.138 0.142 0.142 

BMI3 0.110 0.142 0 0.179 0.128 0.138 0.142 

BMI4 0.055 0.064 0.073 0 0.138 0.147 0.156 

BMI5 0.060 0.069 0.083 0.096 0 0.128 0.138 

BMI6 0.069 0.060 0.069 0.064 0.106 0 0.151 

BMI7 0.055 0.069 0.087 0.069 0.060 0.064 0 

 

Table 9. Total-influential dimensions of the matrix 

Symbol  BMI1 BMI2 BMI3 BMI4 BMI5 BMI6 BMI7 

BMI1 0.195 0.377 0.412 0.450 0.432 0.461 0.503 
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BMI2 0.258 0.195 0.340 0.394 0.370 0.392 0.431 

BMI3 0.263 0.321 0.217 0.407 0.365 0.391 0.434 

BMI4 0.171 0.200 0.224 0.177 0.301 0.322 0.361 

BMI5 0.167 0.196 0.222 0.256 0.168 0.295 0.332 

BMI6 0.165 0.178 0.199 0.215 0.248 0.164 0.324 

BMI7 0.139 0.168 0.194 0.197 0.187 0.201 0.161 

 

Table 10. Degree of influences 

.Symbol D R D+R D-R 

BMI1 2.830 1.358 4.188 1.472 

BMI2 2.379 1.635 4.014 0.744 

BMI3 2.396 1.808 4.205 0.588 

BMI4 1.756 2.095 3.852 -0.339 

BMI5 1.636 2.069 3.705 -0.433 

BMI6 1.494 2.227 3.721 -0.733 

BMI7 1.246 2.546 3.793 -1.300 

 

Table 11. Complete communication matrix (Tc) Normalized 

  

Symbol  BMI1 BMI2 BMI3 BMI4 BMI5 BMI6 BMI7 

BMI1 
0.341 0.659 0.318 0.348 0.334 0.478 0.522 

BMI2 
0.570 0.430 0.308 0.357 0.335 0.476 0.524 

BMI3 
0.450 0.550 0.220 0.411 0.369 0.474 0.526 

BMI4 
0.460 0.540 0.319 0.253 0.428 0.471 0.529 

BMI5 
0.460 0.540 0.344 0.396 0.260 0.471 0.529 

BMI6 
0.481 0.519 0.301 0.325 0.374 0.336 0.664 

BMI7 
0.453 0.547 0.335 0.341 0.324 0.556 0.444 

 

Table 12. Unweighted supermatrix 

Symbol  BMI1 BMI2 BMI3 BMI4 BMI5 BMI6 BMI7 

BMI1 
0.341 0.570 0.450 0.460 0.460 0.481 0.453 

BMI2 
0.659 0.430 0.550 0.540 0.540 0.519 0.547 

BMI3 
0.318 0.308 0.220 0.319 0.344 0.301 0.335 

BMI4 
0.348 0.357 0.411 0.253 0.396 0.325 0.341 

BMI5 
0.334 0.335 0.369 0.428 0.260 0.374 0.324 

BMI6 
0.478 0.476 0.474 0.471 0.471 0.336 0.556 

BMI7 
0.522 0.524 0.526 0.529 0.529 0.664 0.444 
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Table 13. The weighted supermatrix 

Symbol  BMI1 BMI2 BMI3 BMI4 BMI5 BMI6 BMI7 

BMI1 
0.079 0.132 0.118 0.121 0.121 0.134 0.126 

BMI2 
0.153 0.100 0.145 0.142 0.142 0.145 0.153 

BMI3 
0.115 0.112 0.068 0.099 0.107 0.107 0.119 

BMI4 
0.126 0.129 0.128 0.079 0.123 0.115 0.121 

BMI5 
0.121 0.121 0.115 0.133 0.081 0.133 0.115 

BMI6 
0.194 0.193 0.202 0.201 0.201 0.123 0.203 

BMI7 
0.212 0.212 0.224 0.225 0.225 0.242 0.162 

 

Table 14. Limit supermatrix 

Symbol  BMI1 BMI2 BMI3 BMI4 BMI5 BMI6 BMI7 

BMI1 0.1209 0.1209 0.1209 0.1209 0.1209 0.1209 0.1209 

BMI2 0.1406 0.1406 0.1406 0.1406 0.1406 0.1406 0.1406 

BMI3 0.1062 0.1062 0.1062 0.1062 0.1062 0.1062 0.1062 

BMI4 0.1177 0.1177 0.1177 0.1177 0.1177 0.1177 0.1177 

BMI5 0.1180 0.1180 0.1180 0.1180 0.1180 0.1180 0.1180 

BMI6 0.1850 0.1850 0.1850 0.1850 0.1850 0.1850 0.1850 

BMI7 0.2115 0.2115 0.2115 0.2115 0.2115 0.2115 0.2115 

 


