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Abstract

:

A smart co-operative management framework aims to apply ICT to provide better services and increase management efficiency. The findings of previous studies suggest that the framework is suitable for any co-operative organization that uses information technology to improve its services, management, and governance. Therefore, this paper has applied a smart co-operative management conceptual model to a smart co-operative management framework. It is a smart co-operative management concept that complies with strategic management for responding to technological disruption. A smart co-operative management framework combines business and technology to align the concept to establish efficiency and governance in co-operative management. This paper presents a smart co-operative management framework based on the EA concept for sustainable development in co-operative management. This framework was developed through a smart co-operative conceptual model, comprehensive literature review, and requirement analysis based on the conceptual framework consisting of five layers: business, application, data and information, infrastructure and technology, and governance. Content validity was used for evaluation. This framework demonstrates that technology could enhance the co-operative sector through the layers of applications, data, and information supported by infrastructure and technology. This study shows the framework for sustainable development co-operatives in the co-operative sector. It also creates value through enterprise architecture (EA) and the smart co-operative management concept.
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1. Introduction


A co-operative is a type of significant financial institution that is typically established by individuals working in the same area, country, province, or career. Co-operatives are formed to provide their members with financing, products, and services. According to the literature, at least 12% of the global population is a member of a co-operative [1]. Co-operatives are classified into six categories: agricultural, consumer, credit union, housing, insurance, and worker [2]. In the meantime, disruptive technology has substantially impacted co-operative enterprises, altering member behavior and increasing market competition. In order to successfully serve their members, co-operatives must modify their business processes. A co-operative is also an important institution that assists its members in living a better life, following their vision and co-operative principles.



Co-operatives are distinguished from other business enterprises in that a voluntary alliance of citizens effectively fulfills the financial needs of its members through a jointly owned and properly regulated co-operative [3,4,5], and members participate in policy formation and decision-making with equal voting rights [6,7]. Co-operative values are founded on self-help, self-responsibility, democracy, equality, fairness, and solidarity [8,9]. Co-operatives can contribute to sustainable development and operations for the benefit of their members and the community through democratically approved policies [10]. Consequently, co-operatives are crucial in providing benefits [11] and fostering co-operative ideals in their members [12]. In addition, the decision-making processes and associated member benefit outcomes have been studied [13,14]. Although co-operatives receive income from various sources [15], profit maximization is not their objective [3]. Co-operative objectives are designed to maximize member benefits while reducing variations in revenues and expenses, such as in-service markets, economic growth, consumer products, and the enhancement of their members’ life quality [16,17]. Co-operatives can engage in any economic activity and operate in any economic sector. Therefore, they must comply with applicable laws [18], and co-operative regulations must be validated by all parties involved. Currently, the value of co-operative businesses has increased. However, the performance of co-operatives has been hindered by governance problems such as financial scandals, the neglect of democracy, poor management, administrative power monopolies, and restrictions on member participation [19]. The second point is that balancing the interests of members is an emerging source of conflict because members who save want a high dividend rate on their savings, while members who borrow want a low lending rate [17]. Therefore, information technology is critical in enabling a rise in engagement, organizational democracy, and the efficiency of management decisions [20].



Smart co-operatives use information and communication technology to enhance their performance, quality of service, and management. By integrating the co-operative business process model with information and communication technologies, co-operative businesses have developed inventive ways to provide for their members. Therefore, information and communication technologies (ICTs) and other technologies are critical in enabling smart governance with the collaboration and participation of all various stakeholder groups in decision-making [21,22,23]. Enhancing collaboration, participation, and community empowerment [24] ensures transparency and confidence in co-operative management. Hence, information and communication technologies (ICTs) are crucial in the smart co-operative and governance framework. The framework’s design prioritizes the openness and efficacy of management processes. It refers to smart co-operative management concepts, smart members, smart economy, and smart governance [25]. The organization’s policy mission and objectives align with the co-operative’s core principles. In addition, the concept of a smart co-operative (SC) serves as the “road map” for the co-operative system. The SC framework makes business processes and governance more efficient.



Applying technology for co-operative solutions has become more cost-effective, transparent, and productive. Consequently, effective IT governance enhances productivity and the quality of services directly while improving overall management and efficiency [26]. As a result, IT governance is related to organizational structures and procedures, ensuring that ICT facilitates and pushes organizational goals and strategies [27,28]. The Control Objectives for Information and Related Technologies (COBIT) and the Information Technology Infrastructure Library (ITIL) are two prevalent standards concerning the IT framework. However, neither of these perspectives applies to co-operative organizations.



Technology has positively impacted individuals and co-operatives, increasing service quality, eliminating communication barriers between stakeholders, and enhancing cost savings [28,29]. For instance, cloud computing provides users with online data control and access, enabling them to exchange information via this platform [29]. The platform facilitates the convenience of co-operative activity and administration. New technologies make valuable information more available and accessible, improving member and regulator regulation. Its techniques include risk management [30]. Consequently, it is interesting to examine how ICTs could enable governance and establish accessibility and integrity in the co-operative system. Co-operatives are expected to fulfill the co-operative objectives.



Smart co-operatives are related to the strategy that implements intelligent technologies [31]. Many co-operatives in Thailand have implemented enterprise resource planning (ERP) to help their members manage business transactions and comply with the regulatory activities. This smart co-operative strategy is the consequence of technological disruptions directly relating to consistency, accuracy, visibility, efficiency, and sustainability. Improving participation through digital technology is a challenging goal [32]. In smart co-operatives, processes and strategies are enhanced through ICT, which creates an effective co-operative system and facilitates processes. The problems members encounter in attaining services should be fixed and these procedures should be improved.



Therefore, the research question is, “What are the components of an enterprise architecture for smart co-operative management?” This research question led to the development of a conceptual framework for smart co-operative management. An expert panel is expected to evaluate the framework using a quantitative evaluation method to ensure the framework’s content validity. We conducted the research protocol without technological bias and universal implications. These experts determined the framework’s completeness and business–IT alignment. In the Introduction, we thoroughly discussed the smart co-operative framework for sustainable development, which focuses on five layers: infrastructure and technology, data and information, applications, business, and governance. In the Literature Review and Methodology sections, we discuss how the data were collected using a semi-structured questionnaire to determine what makes a smart co-operative able to quantify expert opinions and how the content validity index (CVI) was used to ensure the framework fit. The Results, Discussion, and Conclusion sections present the framework for smart co-operatives, designed to enable all sizes and sorts.




2. Literature Review


2.1. Smart Co-Operative Management Concept


Based on the previous study, the conceptual model of a smart co-operative has shown the significant contributions of this research in looking at how the critical parts of a smart co-operative affect each other [33]. The data demonstrated that, without improving their management and services, it is hard to guide the long-term growth of co-operatives (co-ops) in a good way. For example, the process is digitized; however, it is not satisfied. The process is still duplicated, takes a long time, and is unavailable. Hence, smart co-ops must combine co-operative principles, business models, and information communication technology (ICT) to build values and governance. ICT is currently essential in facilitating this process. This was discovered as the primary goal and accomplishment in co-operatives regarding the co-operative enterprise. Based on the available data, this study suggests the smart co-operative concept, which divides its essential components into three dimensions and integrates ICT to support and advance each dimension: smart member, smart economy, and smart governance.



Members are encouraged to participate using ICT to increase member involvement, knowledge management, and communication to ensure the sustainable development of co-operatives. Knowledge is essential for enhancing services and performance [19,34,35]. An information system (IS) that supports administration and communication related to teaching and learning processes, organizes, and distributes educational materials. The most popular approach for accessing resources on computers, laptops, smartphones, and tablets is e-learning. E-learning offers many advantages over traditional learning methods. The development and improvement of decision-making processes in various activities that influence co-operatives depend heavily on the engagement of members [27,34,36,37]. To trade information and give information to policymakers, members should also interact and communicate with one another [35,38]. Communication is crucial in raising awareness and understanding among members and administrations [39]. The smart economy should support co-operative management and services. ICT is critical for promoting member collaboration, value proposition, and value co-creation. These perform well for quality management and co-operative services. According to the research, the collaboration of many stakeholders in carrying out policies and action plans can ensure the quality and improvement of the decision-making process [27,31,40,41]. Contributing value propositions through value co-creation in co-operative businesses, services, and digital business models can benefit customers and other stakeholders [42,43,44,45]. In order to satisfy members’ needs and gain a competitive advantage, the value proposition concept should consider the needs of all stakeholders [46,47,48,49]. Furthermore, ICT-enabled services improve service quality, increase service delivery efficiency, and raise members’ standards of living [38,50].



Smart governance uses technology to support government operations, laws, and regulations. In previous research, co-operatives were governed by a democratic system to benefit their members [3,4,5,11]. A co-operative operation influences several stakeholders. Regulations, monitoring, assessment, and corporate governance are crucial to improving transparency and confidence in co-operatives. New innovative and government channels are proposed, such as e-governance and e-democracy, including procedures such as e-voting [38,51,52], to promote democratic decision-making processes and improve transparency in governance [12,32,53,54]. Decision-making processes can be enhanced by involving stakeholders in monitoring co-operative management [27,34,36]. In order to improve and ensure efficient management and avoid any instances of risk, a governance system leads to monitoring and managing the quality of information [6,55,56]. The success of engaging and inspiring members is influenced by corporate governance, which is a key factor in ownership feelings [12]. ICT also plays a vital role in enhancing data quality, information exchange, integration, and monitoring, significantly improving decision-making accuracy and efficacy [22,57,58,59]. Additionally, IT governance is essential for smart governance and increasing effectiveness, efficiency, and transparency [60,61,62,63]. The suggested model is displayed in Figure 1.




2.2. Enterprise Architecture (EA)


Enterprise architecture (EA) is a strategic tool used to close the communication gap between business and IT stakeholders. It describes an enterprise’s goal from an integrated business and IT perspective. Employing EA has a many benefits, including assisting businesses in better aligning their IT and business strategies [64]. The EA model, a framework for ensuring alignment between business and IT strategies and operating model guiding principles, is well-known worldwide [65]. Enterprise architecture can also help businesses improve efficiency, agility, timely supply of products and services, revenue expansion, and cost reduction. EA benefits come from effective EA procedures and proper use of EA services and products. A significant component of the process is also involved in both social and cultural aspects. From the first day, when thorough knowledge begins to develop, through the final years, when quantified results materialize, organizations can benefit from EA [66]. The results show that enterprise architecture was adopted and implemented in many ways [67]. Implementing EA results leads to re-engineering projects that require significant IT investments in the long term [68]. As a result, many organizations, including federal, state, and local governments, have adopted EA, which links business and information technology (IT) to help the enterprise achieve its goals. Additionally, EA incorporates the organizational processes supported by IT, such as planning, analysis, designing, and management-level decision-making, and it improves the knowledge of many stakeholders. Enterprise architecture development should be carried out in two stages: an architectural stage and an engineering stage. The architectural stage starts with a general requirement and synthesizes distant possible plans, from which the “user” selects one. This decided TO-BE architecture delivers a solid specification for technological development. The engineering stage starts with the selected future architecture and creates an optimized enterprise design and a staged transition plan. The as-is and to-be enterprise design states are transferred in the transition plan. Enterprise engineering design evolves in response to new technologies and requirements. EA development is staged to provide early management investment and minimize risk. Even though the architectural stage does not cost much, it is necessary for it to be effective [69]. There are many EA frameworks available; the well-accepted ones include the following.



2.2.1. The ZACHMAN Framework


The Zachman Framework is one of the famous EA frameworks [70]. The Zachman Framework is a schema, or a synthesis, of two traditional classification schemes that have existed for a long time. It provides the basic architecture and descriptive representation of perceptual criteria. It is split into two sections: communication interrogatives to address the six what, how, when, who, where, and why questions, and reification transformations to address the same issues. The framework is a logical ontology and allows the user to figure out how to reach the required structure. It is not a methodology because it does not suggest a specific way to attain, manage, or analyze the data it represents [71]. Since the dawn of the information age, business has evolved and become more complex. In the information age, enterprise architecture determines whether a company will survive. The Zachman Framework is an important part of creating enterprise architecture as a framework for the operation of the enterprise [71].




2.2.2. The Open Group Architecture Framework (TOGAF)


According to the Open Group, the world’s most well-known and reliable enterprise architecture standard is TOGAF. Many corporations implement it. There are two critical elements: the architecture development method (ADM) and the architecture content framework (ACF) [64]. The TOGAF standard is a method and framework for enterprise architecture that the best organizations in the world use to improve the productivity of their organizations. It is the most well-known and trustworthy enterprise architecture standard, guaranteeing standardization, procedures, and communication among enterprise architecture specialists. It provides a systematic methodology and supports enterprise architecture adoption, production, use, and maintenance resources. The descriptive deliverables of each exercise phase have been fundamentally prioritized in the proposed TOGAF, which focuses more on the creativity, assessment, and elaboration stages [72].



The Open Group Architecture Framework (TOGAF) provides structures, such as a checklist and guidelines, for establishing an EA plan that emphasizes an organization’s key components. The four fundamental levels are business, data, applications, and technology architecture. Business connects governance, business strategy, organization, and process. Business is a domain that includes transformation. The application layer is sometimes called the “system blueprint”, and the business goal must be in sync. Utilizing these is necessary while working with essential business services. There are logical and physical architectures in the data model. The technical domain provides a detailed description of the selected technologies. Hardware and software for the IT infrastructure are offered [72].




2.2.3. The Federal Enterprise Architecture Framework (FEAF)


EA frameworks are differentiable based on their applied purposes [70]. Therefore, the Federal Enterprise Architecture Framework (FEAF) was developed around the architectural principles suitable for an organization’s policies and procedures. The enterprise architecture (EA) process and the implementation of the architecture are both regulated by specific principles. It is separated into business, data, application, and technological architectures. The guide is adaptive and adaptable to fulfill individual requirements. The United States federal government also uses the federal enterprise architecture framework (FEAF) to facilitate information sharing and interoperability. Furthermore, some challenges involving EA components, including monitoring, performance measurement, risk management, and regulatory compliance, require consideration [64].





2.3. Proposed Framework


The conceptual framework for smart co-operative management comprises infrastructure and technology, data and information, application, business, and governance. It combines smart members, smart economy, smart governance, co-operative principles, and IT governance. The framework promotes stakeholder engagement, satisfaction, and involvement through accessible e-commerce, e-services, e-administration, and e-governance with accessible data. ICT is essential for effective management, and enterprise architecture was added to the framework. The smart co-operative management framework was proposed as follows.



2.3.1. Business


The business layer is the primary layer of the co-operative that aims to serve and provide the members with products and services. Therefore, this layer is the initial layer of the co-operative management framework. All operations of co-operatives must follow the co-operative principles (CPs). Co-operative principles (CPs) are administrative guidelines that directly and indirectly affect the performance of co-operatives [9]. CPs are responsible for directing the co-operative’s delivery to members, promoting governance, creating transparency, and improving member life quality [33]. The regulations should align with the CPs and address governance and security concerns. The business layer focuses on co-operative service and management, such as cost benefits and cost-effectiveness.




2.3.2. Application


In the last 20 years, electronic platforms employing new technologies have quickly expanded throughout developed nations [73]. Therefore, the application layer has a role in enabling co-operative services, management, and governance. This layer supports services that are required to carry out business and governance. E-services are a critical way to improve client interaction with the service, enhancing the overall customer experience [57]. This enables all stakeholders to collaborate on providing services. Additionally, the application facilitates communication between co-operative members and management by making information more accessible, improving the relationship. E-learning has been proven to replace traditional learning methods in recent global lockdowns due to the COVID-19 pandemic. It has many advantages over conventional learning methods, such as wider accessibility of learning material and fast communication [74]. The core business of the smart co-operative is derived from the e-banking, e-commerce, and e-service concepts. E-banking enables users to access accounts; conduct business; or attain information about finances, goods, and services using a public or private network, including the Internet [75].




2.3.3. Data and Information


Digital disruption has allowed all information to be digitized, including co-operative information. Previous research has found that transforming big data can improve management efficiency [76]. The business transaction records and member data are required for systematic data processes. Moreover, IT enhances the capabilities of members to participate in co-operative systems with accurate data [33]. While permitting a two-way communication channel and data management, it should be adopted to ensure data quality and interoperability. The data sources are from two service channels: online self-service and desk service. Online self-service refers to business transactions made by members, whereas desk service refers to business transactions made by co-operative staff when members request service onsite. Hence, to eliminate the error data, IT can use application controls, which are input, processing, and output controls, to ensure that data are accurate and complete. The outcomes of information quality are completeness, accuracy, and consistency [77] and, when information is properly distributed, it promotes data accuracy and integrity [78].



The data and information layer was taken into consideration by the researcher after developing the conceptual framework. The conceptual framework developed the key data for the co-operative information system, which includes members, loans, deposits, trading, human resources, assets, finance, and accounting. Data standards must ensure data quality and openness while promoting the integration and meaningful use of data and information. The data governance framework is the most widely adopted standard for establishing a continuous process for developing and improving policies and standards for data management [79]. This is shown as the business of a smart co-operative flow in Figure 2.




2.3.4. Infrastructure and Technology


The infrastructure and technology must support a connected environment. Transmission control protocol/internet protocol (TCP/IP) is a set of recently introduced communication protocols used by the Internet that allows the massive computer network to establish and close connections with other computers in different locations [80]. Wireless networks have become basic infrastructures and cloud technology has been widely adopted in many organizations, with the ability to effectively identify hidden connections [81]. A data center is a secure physical and storage infrastructure facility that provides servers, storage subsystems, networking switches, routers, firewalls, cabling, and physical racks to facilitate co-operative business and applications. Moreover, the Internet of Things (IoT) and cloud computing are two distinct technologies that have the potential to be disruptive and enable a wide range of applications [82]. Currently, blockchain technology can secure governance by offering immutability in stored records and ensuring transparency in lending operations [83]. Additionally, blockchain technology can increase transparency, traceability, and security [84]. Furthermore, big data analytics (BDA) assists a company in making productive and efficient decisions [85] and provides new insights and influences on the results of efficiency improvements [67]. Application programming interface (API) is an automation, data accessibility, and risk mitigation tool that builds automation work, establishes data resource connections, controls data access, and creates value by connecting different software to exchange information between and within organizations [86]. Robotic process automation (RPA) is a technology that reduces costs and improves performance in routine tasks [87,88]. AI and data analytics are becoming robust processes to help organizations make informed and data-driven decisions [89]. Additionally, digital signature technology is a cryptographic opera that combines an electronic signature with the data used to verify the signature process [90]. Digital signatures are legally valid cryptographic primitives used for contract verification, notarization, authentication, and encryption. These are important to facilitate and improve co-operative business processes.




2.3.5. Governance


The final layer is governance, including the control, regulation, and standard for the business and technology. It is adopted by data governance, COBIT, and ITIL to promote data quality, data security, interoperability, risk management, and service improvement. Smart governance and IT security are essential for a smart co-operative organization to function properly. Data governance, COBIT, and ITIL frameworks ensure good quality services, efficient management, and transparency. However, they can be vulnerable to online crimes such as hacking, spyware, ransomware, phishing, and website spoofing [75]. The primary obstacle to using e-service channels is protecting the system’s security. Moreover, security is very important to the user when making electronic business transactions [91]. Therefore, the governance layer is an important component of the smart co-operative management framework. It focuses on monitoring, data analytics, and the tracking system. Various systems or applications in the system must integrate the data by sharing them within the network infrastructure. Data sharing promotes integrity and consistency and reduces the amount of duplicated data [92]. Data governance is a component of smart governance that emphasizes efficient data exchange, integration, sharing, and retrieval. Access control, privacy, and security risks are often mentioned, especially when considering sensitive private data [93]. Hence, the governance layer is the activity to control both business processes and ICT to ensure participation and transparent decision-making processes for all stakeholders in a smart co-operative.






3. Methodology


In this section, the research process is described. Qualitative and quantitative methods were used. The study expanded on the smart co-operative management conceptual model. Refer to the smart co-operative framework, which is a digital co-operative system. The purpose is to redesign the conceptual framework for co-operative organizations in relation to sustainable development with smart concepts, business models, and guidelines or IT standards to support information technology capabilities for smart co-operatives. In order to achieve the desired result according to the suggested framework and to support the framework’s design assumptions, it is crucial to identify the appropriate research methodology. This is the reason it is emphasized in this paper. The smart co-operative framework’s research methodology is illustrated in Figure 3.



The major task of this step is to determine which components of the conceptual model will be used to create the core framework that will serve as the system design for the smart co-operative framework. First, the Open Group Architecture Framework (TOGAF) is initiated to map the conceptual model component in the core enterprise architecture framework. These can be divided into four categories: business, technology, applications, and data and information. These are the co-operative principles while incorporating an important IT function. The entities will be clarified and named in the framework’s information flow. The business and information flow of the framework will be divided into four tiers based on TOGAF, COBIT, and IT governance.



The goal of framework design based on enterprise architecture was to establish a strong, effective, and well-aligned enterprise architecture that fits the organization’s goals. This approach relied significantly on TOGAF, expert evaluations, and the CVI (content validity index). By utilizing these tools to create and assess the framework, it was possible to identify any gaps or potential improvement areas. CVI is a method that may have to be used to perform the acceptance of a framework component and ensure that the framework is consistent with the organization’s broader innovation strategy [36,65,94].



3.1. Smart Co-Operative Management Conceptual Framework


The long-term growth of co-operatives while making improvements to their management and services is our key consideration. Smart co-operatives must combine co-operative principles, business models, and ICT in order to build co-operative values, co-operative businesses, and co-operative governance [31]. The development and improvement of decision-making processes in various activities that influence co-operatives depend on the engagement of members. The participation of members is encouraged by the aspect of smart members. ICT is important in encouraging member involvement, knowledge management, and communication [19,27,34,35,36,37,38,39]. ICT is critical for promoting member collaboration, value proposition, and value co-creation. The value proposition concept should consider the needs of all stakeholders. ICT-enabled services improve service quality, increase service delivery efficiency, and raise members’ standard of living [27,38,40,41,42,43,44,45,46,47,48,49,50]. Several stakeholders influence a co-operative operation to improve transparency and confidence in co-operatives [21,38,51]; regulations, monitoring, assessment, and corporate governance are crucial components [95]. Smart governance involves using ICT to develop new channels for improving governance [96], which are e-governance and e-democracy [23]. Hence, the transformation of core services and information services is the goal of implementing the enterprise architecture [36].




3.2. Evidence-Based Review


This step summarized the components as well as the factors that are relevant to EA. The framework will ensure the alignment between business and IT strategies. EA incorporates the organizational processes supported by IT, such as planning, analysis, designing, and management-level decision-making. Smart governance uses technology to improve monitoring, process control, decision-making, democracy, and transparency. It is separated into business, data, application, and technological architectures. The framework is flexible and meets the user’s needs.



The Zachman Framework provides the basic architecture, relationship, and descriptive representation of perceptual criteria. Therefore, the researchers developed an assumption that was split into two sections: communication interrogatives to address the six what, how, when, who, where, and why questions. The output identified the stakeholder relations, data, procedures, and business understanding. Then, TOGAF is used for content analysis and to create the framework. TOGAF is the most well-known and trustworthy enterprise architecture standard. It guarantees standardization, procedures, and communication among enterprise architecture specialists. TOGAF provides a systematized architecture development methodology and supporting resources that address the steps of adoption, production, use, and maintenance. Moreover, TOGAF provides structures, such as a checklist and a guideline, for establishing an EA plan. The four fundamental levels are business, data, applications, and technology architecture. The technical domain provides a detailed description of the selected technologies [72]. We conclude the components and factors in Table 1.




3.3. Analysis and Mapping


This stage involves transforming the smart co-operative conceptual model into a conceptual framework. We finalized the main layer of the smart co-operative management framework, which includes infrastructure and technology, data and information, applications, and business. However, the business includes smart members, smart governance, smart economy, and co-operative principles. IT security is applied to all components according to the standard of security by design.



The business process and service in this framework are essential, along with smart members as the roles of co-operative members. The co-operative organization has evolved into a digital firm, and the objective is to promote stakeholder engagement, satisfaction, and involvement through accessible e-commerce, e-services, e-administration, and e-governance with accessible data. The electronic (e−) indicates that the process requires the application in order to improve, allowing accessible and convenient service. The IT governance framework and the EA framework are incorporated into the smart governance dimension. Figure 4 illustrates the transformation of a smart co-operative conceptual model into a conceptual framework.




3.4. Framework Design and Development


The researcher contributed a framework with critical success factors derived from the smart co-operative management conceptual framework combined with enterprise architecture (EA). The smart co-operative management conceptual framework was followed by analysis and mapping, consisting of the ten key factors following the conceptual model. The transition from the conceptual model to the conceptual framework, as demonstrated in Figure 4, is from a smart co-operative management conceptual model to a conceptual framework. This phase was divided into five layers, which are business, application, data and information, infrastructure and technology, and governance, as shown in Table 2.



In summary, the framework is proposed. The smart co-operative management framework aims to improve co-operative business processes, service quality, and efficiency management by using information and communication technology (ICT). First, an electronic platform will be implemented to aid the service channel. Data and information concern members, loans, deposits, trading, human resources, assets, and finance and accounting. Governance is embedded into every process and function of the co-operative and encourages data security, interoperability, quality, risk management, and service enhancement. This framework can help ensure high-quality services, effective management, and transparency in the co-operative.




3.5. Conceptual Framework Validation


This section focuses on the final stages of developing the smart co-operative conceptual framework. After conducting the confirmatory factor analysis and conceptual model design, the framework is evaluated by a panel of experts. The experts are specialists in the co-operative and information technology fields; they have varied degrees of experience in co-operative management, regulation, and information technology, and use experienced international standard and co-operative principles as a guideline or a framework for all co-operative operations, as shown in Table 3. Therefore, the experience of experts is justified for validating the framework and reflects the international implication for potentially generalizing the framework globally. The item-content validity index (I-CVI) is used to measure the level of agreement on the validity of each component of the framework. Previous studies have shown that a panel of five to ten experts is preferable [94], but using more than ten experts is generally not essential [101]. The nine experts were chosen based on their qualifications and experience in co-operative and technology management. To ensure content validity, the expert panel used content validity index (CVI) as a quantitative evaluation method to assess the framework’s completeness. Experts evaluated each layer and the overall framework using semi-closed-ended questions with two answers: “agree” or “disagree”, as well as providing suggestions for improvement.



3.5.1. Data Collection


In the situation of the COVID-19 pandemic, the researcher found that the online questionnaire was an effective tool for collecting data. Using an online channel that allowed access to the respondents, the researcher provided online forms and virtual meetings as online channels to access respondents. The data were collected using expert opinion questionnaires on the suitability and completeness of the framework for implementation, as shown in Figure 5. The framework was designed based on previous research on the conceptual model of smart co-operative management [33]. The questionnaires included semi-closed-ended questions with two answers: “agree” or “disagree”, which the respondents could choose. If experts do not agree, they can provide suggestions for improvement.




3.5.2. Content Validity Index (CVI)


The context and content validity of the smart co-operative management framework was evaluated by agreement index experts. The validity test results of the experts in the final round are shown in Table 3, where “Y” denotes expert agreement and “N” denotes expert disagreement. Two items on the semi-closed-ended questions with the responses were included in the I-CVI calculation to determine the relationship and agreement by item. The experts evaluated each item based on their judgment and expertise. The acceptable I-CVI value is 0.78 or higher when the number of experts is 6 to 10 [102,103], and Kappa (k*) must be greater than 0.8 in order to meet the requirements [104]. For calculating I-CVI, the following equation is used:


   I - CVI =   A N  ,  



(1)




where “A” is the number of experts who agreed.



The following is the formula and the criteria: multi-rater Kappa statistics support the value of Kappa (k*), a Kappa statistic, as it is more likely to be regarded as the validity factor by experts [105]. There are three possible interpretations: exceptional (k* > 0.74), decent (k* = 0.60–0.74), and fair (k* = 0.40–0.59) [102,103]. The following formulas apply to the value of Kappa (k*):


   k *   =       ( I - CVI   -   P   c  )      ( 1   -   P   c  )   ,    



(2)




and


   P c   =   [     N !     A ! ( N   -   A ) !     ]  0    . 5   N  ,  



(3)




where “N” is the number of experts [103].






4. Results


Experts completed the evaluation and a panel debate was held to complete the framework. The co-operative and technological fields are areas of expertise for BA specialists. This result (Table 4) shows that five layers (L1–L5), including the overall framework completeness agreement (CF), were excellent. All four layers (business, application, data and information, infrastructure and technology, and governance) are extremely valid and necessary for the framework (Kappa > 0.8) [104]. The framework is entirely consistent with co-operative principles and its efficiency and governance in co-operative management have been established. The framework also promotes governance and transparency. Although successfully establishing the component of the information-sharing process and flow has proven difficult, it still has significant value and is an indicator of system effectiveness. Infrastructure and technology are accepted to support other layers and drive the co-operative business to transform into a smart co-operative. These content experts determine the framework’s completeness as follows.



This validation was completely agreed upon in the second round. The final agreement of nine experts’ responses to a specific expert survey on this proposed framework revealed a consensus of 100% agreement, indicating that this framework is highly applicable as a smart co-operative management framework for executing the digitalized transformation. The framework of smart co-operative management is based on infrastructure and technology, data and information, applications, business, and governance, which combine with a smart economy, smart members, smart governance, co-operative principles, and IT security. The framework aims to foster stakeholder engagement, satisfaction, and involvement through accessible e-commerce, e-services, e-administration, and e-governance with accessible data. The co-operative organization has gradually transformed into a digital organization and ICT is essential for efficient administration. The suggested framework is displayed in Figure 5.



4.1. Business


The business layer is designed to improve co-operative service, management, and governance. It consists of a core operation and a support operation. The core operations are membership, lending, depositing, and trading. An electronic platform is implemented to aid the service channel, allowing members and management to access the products and services more easily. The operation supports promoting the decision-making, governing, and promotion processes. Core business is the first place to initiate digital transformation. Hence, it provides the quality of goods and services, while support for business consists of three parts: administration, knowledge and information, and participation. These activities facilitate management efficiency in co-operatives and facilitate activities for human resource development and communication efficiency. These activities improved the co-operative’s governance and collaboration efficiency.




4.2. Application


The application layer of smart co-operative management is divided into two groups: core functions and support functions. Core functions are support functions, such as e-management, e-monitoring, and e-risk management, while support functions are administrative functions, knowledge and information, and participation. These activities facilitate administration, communication, government, human resource development, and communication efficiency. They also facilitate voting, referenda, meetings, and collaboration activities, which improve the co-operative’s governance and collaboration efficiency.




4.3. Data and Information


The data and information layer is the third layer of the smart co-operative management framework. Data governance is an important part of smart governance, focusing on effective data exchange, integration, sharing, and retrieval. It is powered by a co-operative information architecture and includes information about members, loans, deposits, trading, human resources, assets, and finance and accounting. Privacy must be a concern when data are managed throughout the data life cycle. Co-operative interoperable infrastructure seeks to provide an efficient connection while also ensuring the integrity and openness of the data. Data governance also facilitates data management, assists with the interoperability goal, and describes the data structure and messages delivered and received across a TCP/IP network. Moreover, security, including access control, complies with the standards and regulations.




4.4. Infrastructure and Technology


The infrastructure and technology are connected through co-operative businesses, applications, and stakeholders. Transmission control protocol/internet protocol (TCP/IP) and wireless networks, the Internet of Things (IoT), cloud computing, and blockchain are technologies that support applications. Big data analytics (BDA) and application programming interface (API) are important technologies that can improve efficiency, security, and governance. Data analytics and artificial intelligence (AI) are effective tools for assisting co-operatives in making data-driven decisions. Robotic process automation (RPA) is a technology that aims to minimize costs and increase efficiency in routine tasks. The digital signature is a cryptographic operation that combines an electronic signature with the data used to verify the signature process to ensure security and compliance. The virtual private network (VPN) is an important technology that uses a virtual connection to transport data packets from a private network to remote locations. These are important for facilitating and controlling all smart co-operative management system functions. Finally, the technology investment must show the business value to deliver the IT government.




4.5. Governance


The last important layer of the smart co-operative management framework is governance. Co-operative principles, corporate governance, data governance, IT governance, COBIT, and ITIL are the most important components of a smart co-operative management framework. It embeds core functions, support functions, and information management to encourage data security, interoperability, quality, risk management, and service enhancement. Smart governance and IT security are integrated within the governance layer, with technology for governance and regulation being key elements. IT governance, including data governance, COBIT, and ITIL frameworks, should govern all layers of the smart co-operative framework, including traditional and electronic processes. This layer can help ensure high-quality services, effective management, and transparency in the co-operative.





5. Discussion


The need to enhance co-operative services and management is a significant challenge in successfully guiding the sustainable development of co-operatives. This section discusses and presents a smart co-operative management framework based on the findings from the Results section, showing the main contributions of this research in examining the impact of the framework of the smart co-operative. In order to promote co-operative values, co-operative business, and co-operative governance in smart co-operatives, it is essential to integrate co-operative principles, business models, and technology. Information technology is currently very important in facilitating this process. In terms of co-operative enterprise, it was discovered to be the primary goal and achievement of co-operatives. In order to encourage and support efficiency and governance in co-operative management, this study suggests a smart co-operative architecture separated into five layers based on the EA idea.



The business layer is the main layer that focuses on co-operative services and management. Its mission is to serve and provide products and services to its members. The business layer consists of a core operation and a support operation. The core operations are lending, depositing, and trading. The electronic platform could enable members and management to access the products and services more easily than the desktop channel. Therefore, this framework transforms the existing channel into an electronic channel. However, all operations of co-operatives must follow the co-operative principles (CPs). The co-operative service includes both the members and management, including related stakeholders. The support operation supports the decision-making, governing, and promoting processes. This layer is designed to improve co-operative business processes, service quality, and efficiency management with information and communication technology (ICT).



The application layer of smart co-operative management is designed to support the co-operative business by adopting new technology for enhancing and improving member services and co-operative management with support for core and support functions. These layers facilitate all business functions, both core activities and support activities. All applications facilitated co-operative business to enable governance and efficiency in the co-operative [33,98].



The data and information come from the two service channels: online self-service and desk service. When information is properly distributed, it promotes data accuracy and integrity [92]. The co-operative information architecture has significantly driven the smart co-operative system. Interoperable, co-operative information aims to offer an effective link while simultaneously guaranteeing data quality and openness [99]. Data management is made easier by data governance, which also helps with the interoperability objective. Security, privacy, and access control concerns are often raised, especially regarding sensitive personal data [93,106].



The infrastructure and technology layer consists of important technologies such as transmission control protocol/internet protocol (TCP/IP), wireless networks, the Internet of Things (IoT), cloud computing, blockchain, big data, application programming interface (API), artificial intelligence (AI), virtual private networks (VPNs), and robotic process automation (RPA). This layer facilitates all layers that enable efficiency and governance in co-operative management [33].



The governance layer is an extremely important component of the smart co-operative management framework. It focuses on monitoring, data analytics, and the tracking system. The primary obstacle to using e-service channels is protecting the system’s security. Many processes use technology to promote integrity and consistency and reduce the amount of duplicate data [97]. In addition, this layer has been designed for the entire governance, which helped to enhance direct democracy, decision-making, monitoring, controlling, and transparency in the co-operative sector [33].




6. Conclusions


In this study, we successfully developed the enterprise architecture framework for smart co-operative management. The EA framework was designed as the target architecture because it is based on the smart concept and on co-operative businesses, as well as on their related co-operative principles. The core components were determined through a literature review, and a smart co-operative management conceptual model is classified as a smart member, smart economy, and smart governance that transforms into a smart co-operative enterprise architecture framework that consists of five layers (business, application, data and information, infrastructure and technology, and governance). The components were confirmed and validated for the framework using qualitative and quantitative methods. This framework provides the basis for management, support, and accomplishing goals set through governance. First, the business layer emphasizes providing quality services and efficient management through collaborative business processes [99]. Second, the application layer intends to assist the business layer by making it easier to access products and services. Third, the data and information layer focusses on the support application layer to facilitate co-operative business processes. Fourth, the infrastructure and technology layer is fundamental to a smart co-operative management framework that supports all layers [100]. Finally, the governance layer addresses all of the framework’s purposes for governing through the framework, including both business processes and information technologies (ITs) to fulfill the framework’s requirements for good governance and business continuity. Therefore, this framework facilitates and governs smart co-operatives to accomplish business efficiency and effective governance for sustainable development [33].
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Figure 1. Smart co-operative conceptual model. 
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Figure 2. The co-operative information sharing process and flow. 
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Figure 3. Research methodology. 
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Figure 4. Transformation of a smart co-operative conceptual model into a conceptual framework. 
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Figure 5. A smart co-operative management framework based on the EA concept. 
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Table 1. The selected factors are based on our literature review.
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	Layers
	References





	Governance
	Meijer and Bolívar 2015 [31], Reddick, Chatfield et al. 2015 [84], Al-Ruithe, Benkhelifa et al. 2016 [3], Bolívar and Meijer 2016 [52], Merino, Caballero et al. 2016 [63], Botta, de Donato et al. 2016 [82], Díaz-Díaz and Pérez-González 2016 [58], Koltay 2016 [25], Bolívar 2017 [22], Barns 2018 [54], Pereira, Parycek et al. 2018 [20], Sánchez-Torres, Canada et al. 2018 [91], Reed, Vella et al. 2018 [34], Abraham, Schneider et al. 2019 [62], Blanc 2020 [73], Fang, Chen et al. 2020 [90], Jiang, Geertman et al. 2020 [41], Manita, Elommal et al. 2020 [56], Mutimukwe, Kolkowska et al. 2020 [93], Reis, Ferreira et al. 2020 [27], Shen, Duan et al. 2020 [92], Alam, Ahmad et al. 2021 [74], Ben Yahia, Eljaoued et al. 2021 [60], Stratu-Strelet, Gil-Gómez et al. 2021 [32], Chawviang and Kiattisin 2022 [33], Malaivongs, Kiattisin et al. 2022 [97]



	Business
	Borgström 2013 [12], Benson 2014 [6], Voorberg, Bekkers et al. 2014 [47], Rose, Persson et al. 2015 [24], Garcia Alonso 2016 [21], Kozłowski 2016 [55], Nelson, Nelson et al. 2016 [5], Osborne, Radnor et al. 2016 [48], Baldassarre, Calabretta et al. 2017 [45], Chareonwongsak 2017 [19], Payne, Frow et al. 2017 [43], Hooks, McCarthy et al. 2017 [14], Shamim, Zeng et al. 2019 [85], McKillop, French et al. 2020 [17], Mutimukwe, Kolkowska et al. 2020 [93], Sebhatu, Gezahegn et al. 2020 [50], Alam, Ahmad et al. 2021 [74], Chawviang and Kiattisin 2022 [33]



	Application
	Arnold, Benford et al. 2015 [30], Rose, Persson et al. 2015 [24], Díaz-Díaz and Pérez-González 2016 [58], Angelidou, Psaltoglou et al. 2017 [98], Blanc 2020 [73], Manita, Elommal et al. 2020 [56], Mutimukwe, Kolkowska et al. 2020 [93], Alam, Ahmad et al. 2021 [74], Patel, Bhattacharya et al. 2021 [83], Chawviang and Kiattisin 2022 [33]



	Data and Information
	Elizabeth Davidson 2015 [57], Díaz-Díaz and Pérez-González 2016 [58], Merino, Caballero et al. 2016 [63], Koltay 2016 [25], Bolívar 2017 [22], Osvaldo Gervasi 2018 [59], Shamim, Zeng et al. 2019 [85], Shen, Bradford, Henderson et al. 2020 [81], Shen, Duan et al. 2020 [92], Chawviang and Kiattisin 2022 [33]



	Infrastructure and Technology
	Morgan 1992 [80], Hon, Rose, Persson et al. 2015 [24], Shen, Huang et al. 2015 [81], Hon, Garcia Alonso 2016 [21], Millard et al. 2016 [99], Pan, Tian et al. 2016 [100], Aguirre and Rodriguez 2017 [87], Hon and Millard 2018 [29], Huang and Vasarhelyi 2019 [88], Ofoeda, Boateng et al. 2019 [86], Shamim, Zeng et al. 2019 [85], Janssen, Brous et al. 2020 [89], Lin, Xie et al. 2020 [95], Manita, Elommal et al. 2020 [56], Oliveira, Oliver et al. 2020 [23], Shen, Duan et al. 2020 [92], Wang, Fang, Chen et al. 2020 [90], Gong and Janssen 2021 [67], Patel, Bhattacharya et al. 2021 [83], Stratu-Strelet, Gil-Gómez et al. 2021 [32], Afshar Jahanshahi et al. 2022 [84], Chawviang and Kiattisin 2022 [33], Polas, Afshar Jahanshahi et al. 2022 [84]
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Table 2. Result of the mapping layer analysis.
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	Layer
	Definition
	Components





	Business
	The business layer had core and support functions. Membership, trading, lending, and depositing were crucial. Promoting, controlling, and supporting decision-making. To ensure that members and management could access products and services, an electronic platform would be established. This framework changed the channel.
	The business of the co-operative was separated into two sessions. To begin, the core function was the provision of goods and services, which included membership, lending, depositing, and trading. Finally, the support function was divided into three components: administration, knowledge and information, and participation.



	Application
	Smart co-operative management applied modern technology to core and support tasks to improve member service and management. Administration, knowledge and information, and involvement assist the co-operative core business.
	Core functions are e-member, e-lending, e-deposit, and e-commerce, and the support functions are as follows:

1. These apps aided human resource development and co-operative communication.

2. E-voting, e-referenda, e-meetings, and e-collaboration comprised the participation app.

3. All support services included administration, communication, and government



	Data and Information
	The collaboration of the third component of the smart co-operative management framework, which was enabled by a co-operative information architecture, required data standards.
	The co-operative information system contained data regarding members, loans, deposits, trading, human resources, assets, finances, and accounting.



	Infrastructure and Technology
	Infrastructure, technology, and applications co-operate. These technologies enabled smart co-operative management.
	A secure information system was supported by technologies such as TCP/IP, wireless networks, IoT, cloud computing, blockchain, data centers, big data analytics, application programming interface (API), data analytics, AI, RPA, digital signature, virtual private network (VPN), and others.



	Governance
	The final important layer of the smart co-operative management framework is governance. It is embedded in every process and function of a smart co-operative, such as business processes: core function, support function, and information management.
	Co-operative principles, corporate governance, data governance, IT governance, COBIT, and ITIL are all used in the framework. Using the framework, data security, interoperability, quality, risk management, and service improvement were all improved.
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Table 3. Experts’ background and characteristics.
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	Experts
	Type of Expert
	Professional Role
	Experience





	Expert 1
	Co-operative management
	Co-operative policy and decision-maker
	>10 Years



	Expert 2
	Co-operative management
	Co-operative policy and decision-maker
	>10 Years



	Expert 3
	Enterprise architecture
	Co-operative regulator (co-operative

auditing department)
	>20 Years



	Expert 4
	Co-operative informatics
	Co-operative regulator (co-operative

auditing department)
	>10 Years



	Expert 5
	Co-operative management
	Co-operative regulator (co-operative promotion department)
	>20 Years



	Expert 6
	Co-operative innovation
	Co-operative regulator (co-operative promotion department)
	>10 Years



	Expert 7
	IT Auditing
	Co-operative regulator (co-operative

auditing department)
	>20 Years



	Expert 8
	IT management
	Co-operative regulator (co-operative

auditing department)
	>10 Years



	Expert 9
	Data protection officer (DPO)
	Enterprise architecture, banking system
	>15 Years
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Table 4. Agreement index calculation of a smart co-operative management framework.
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	Layers
	E 1
	E 2
	E 3
	E 4
	E 5
	E 6
	E 7
	E 8
	E 9
	Agreement Number
	I-CVI
	      k  *     
	Evaluation





	Business (L1)
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	9
	1.00
	1.00
	Excellent



	Application (L2)
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	9
	1.00
	1.00
	Excellent



	Data and Information (L3)
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	9
	1.00
	1.00
	Excellent



	Infrastructure and Technology (L4)
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	9
	1.00
	1.00
	Excellent



	Governance (L5)
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	9
	1.00
	1.00
	Excellent



	Completeness of Framework (CF)
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	9
	1.00
	1.00
	Excellent



	Agreement number
	6
	6
	6
	6
	6
	6
	6
	6
	6
	S-CVI/Ave
	1.00
	
	



	Agreement proportion
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	S-CVI/UA
	1.00
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