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Knowledge is a vital asset for organizations, especially in today's Industry 4.0 context. Knowledge Management (KM), which concerns the activities of knowledge acquisition and exploitation, is relatively well applied in large organizations. However, Small and Medium-sized Enterprises (SMEs) are facing diverse obstacles. Traditional KM methods generally provide a framework that is not adaptable to the SME context, because SMEs present specificities that distinguish them from large organizations. For this reason, a dedicated SME KM process concept is proposed in this contribution. Firstly, in the knowledge acquisition phase, agile methodology, which is widely applied in different domains, is analyzed to define a suitable process for SMEs to acquire the most valuable knowledge. Secondly, in the knowledge exploitation phase, the Recommender System (RS), an emerging and widely used Information Technology (IT) tool, is analyzed to help SMEs exploit the most relevant knowledge for any new business need. This contribution is built in collaboration with a SME company, Axsens-bte, specializing in consultancy and training in supply chain, industrial methods, industry 4.0 and quality management. Axsens-bte allowed us to share their KM experiences to build this contribution. This article aims to present the state-of-the-art in the field of SME KM and preliminary ideas for a dedicated SME KM framework.

INTRODUCTION

In today's Industry 4.0 context, knowledge workers and knowledge itself are vital assets for either large or small organizations. Moreover, with the ever-increasing amount of knowledge, effective and efficient acquisition and exploitation of knowledge are essential for organizations to create a sustainable competitive advantage. For this purpose, Knowledge Management (KM) has become a critical objective in today's organizations.

It has been stated by literature reviews that KM has been relatively well studied for large organizations, but there is a tendency to neglect SMEs [START_REF] Massaro | Knowledge management in small and medium enterprises: a structured literature review[END_REF][START_REF] Cerchione | A literature review on knowledge management in SMEs[END_REF]. Despite the size of SMEs, they represent a key role in the economy. SMEs represent 99% of all businesses in the European Union. The overall economy can benefit from successful KM implementation in SMEs, promoting innovation, customer satisfaction, and organizational success [START_REF] Edvardsson | The Benefits of Knowledge Management in Small and Medium-sized Enterprises[END_REF].

As observed in several research studies and organizations, KM implementation in SMEs faces specific challenges that distinguish them from large organizations. One of the main issues faced by SMEs is the resources allocated to KM activities [START_REF] Sartori | Specificities of SMEs relevant to knowledge management: a systematic literature review[END_REF]. The employers and employees of SMEs are often absorbed by day-to-day business operations and thus prevented from tackling the challenge of effective KM. For this reason, many SMEs are facing challenges to implement KM because current practices for knowledge acquisition and knowledge exploitation are not adapted to their specific needs. In today's Industry 4.0 context, SMEs need to be competitive and thus be ready to adapt to technology evolution and learn from other domains, such as software development, Artificial Intelligence, Recommender Systems (RS), Internet of Things (IoT), etc. SMEs face new opportunities and challenges in deploying KM in such an environment (Bettiol et al., 2020). This contribution is based on the literature review and the KM experience shared by a SME company in France, Axsens-bte. Axsens-bte specializes in consulting and training activities in supply chain, industrial methods, industry 4.0 and quality management domains. Dealing with these information-rich activities and sustaining customer satisfaction and its competitive advantage, Axsens-bte needs a dedicated, simple, adapted and complete KM process to 1. INTRODUCTION In today's Industry 4.0 context, knowledge workers and knowledge itself are vital assets for either large or small organizations. Moreover, with the ever-increasing amount of knowledge, effective and efficient acquisition and exploitation of knowledge are essential for organizations to create a sustainable competitive advantage. For this purpose, Knowledge Management (KM) has become a critical objective in today's organizations.
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A complete KM process should cover both knowledge acquisition and knowledge exploitation phases. For this reason, the contribution is decomposed into two parts:

1. A dedicated knowledge acquisition process based on agile principles, allowing SMEs to acquire valuable knowledge from information or experience. The aim is to enable SMEs to acquire knowledge efficiently and effectively during daily work. 2. A dedicated knowledge exploitation process based on RS to propose the most relevant knowledge for new business needs. The aim is to retrieve useful stored knowledge from the company's Knowledge Base and highlight the most relevant ones according to evaluations from past knowledge applications and the relevancy of knowledge according to business needs.

State-of-the-art in KM generic processes and KM application in SMEs are presented in the next section. This leads to the definition of the scientific problem addressed by this contribution. Then, preliminary ideas for dedicated SME' knowledge acquisition and exploitation processes are presented in section 3. Finally, the conclusion, including this work's limitations and perspectives, is presented in the last section.

STATE-OF-THE-ART IN KM SOLUTIONS FOR SMEs

KM introduction

KM process

KM deals with creating value from an organization or a company's knowledge and experience [START_REF] Bergmann | Experience Management: Foundations, Development Methodology, and Internet-Based Applications[END_REF]. KM has been developed since the 1990s, and it has been studied extensively. Diverse processes have been proposed to define a structured KM process. One of the first KM processes is proposed by [START_REF] Wiig | Knowledge Management Foundations: Thinking about Thinking: How People and Organizations Create, Represent, and Use Knowledge[END_REF], consisting of four steps: Build, Hold, Pool, and Use. [START_REF] Dalkir | Knowledge Management in Theory and Practice[END_REF] defined the KM process in six steps: Create, Assess, Share, Contextualize, Apply, and Update. [START_REF] Evans | A Holistic View of the Knowledge Life Cycle: The Knowledge Management Cycle (KMC) Model[END_REF] proposed a new KM process composed of Identify, Create, Store, Share, Use and Learn. Despite the various proposals, these KM processes consist of some common and core steps.

In the study of [START_REF] Heisig | Harmonisation of knowledge management -comparing 160 KM frameworks around the globe[END_REF], after analyzing 160 KM processes from researchers and companies, it is stated that a basic KM process should contain at least five steps which are "identify", "create", "store", "share", and "apply". For this contribution, the main KM steps are classified as knowledge acquisition and knowledge exploitation, which interact and depend on each other. Knowledge acquisition covers the activities from knowledge identification and creation to its storage. Knowledge exploitation covers knowledge sharing activities and the application (Figure 1).

Figure 1. Knowledge acquisition and exploitation

KM application in SMEs

Since the first development of the notion of KM, it has been widely discussed and implemented in large organizations. However, it is observed that there is a tendency to focus on large businesses while neglecting SMEs, although the KM is crucial to SME performance and to their continuing significant contribution to the economy. According to the studies performed by [START_REF] Massaro | Knowledge management in small and medium enterprises: a structured literature review[END_REF][START_REF] Cerchione | A literature review on knowledge management in SMEs[END_REF], it has been highlighted that the KM application in SMEs is challenging and requires long-term investigation of future research works and organizations.

From a KM point of view, SMEs have specificities that distinguish them from large organizations. As stated by [START_REF] Wong | Critical success factors for implementing knowledge management in small and medium enterprises[END_REF], in large organizations, the motivational aids and organizational infrastructure were considered as critical for KM. However, regarding KM for SMEs, resources, training, and human resource management are more vital. This finding is also aligned with a recent systematic literature review performed by [START_REF] Sartori | Specificities of SMEs relevant to knowledge management: a systematic literature review[END_REF], who presented 35 weaknesses and eight strengths for SMEs to apply the KM successfully. The weaknesses like "lack of resources", "more informally and fewer rules", and "lack of skills or expertise on KM" are predominant. Nevertheless, SMEs also present strengths for KM implementation like "more flexibility", "high level of internal trust", and "higher socialization and proximity". Dedicated SME KM should cope with their weaknesses and take advantage of their strengths (Table 1). 

Problematic and research method

As discussed in the previous sections, we could observe that much research has been performed to find a way to achieve an effective and efficient KM. However, existing studies still do not propose a dedicated and pragmatic SME KM process that can cope with their weaknesses and take advantage of their strengths, as listed in Table 1 [START_REF] Sartori | Specificities of SMEs relevant to knowledge management: a systematic literature review[END_REF]. With the emergence of new technologies in today's Industry 4.0 context, our contribution aims to propose a dedicated KM process for SMEs by introducing (1) agile principles in the knowledge acquisition phase and (2) the RS architecture in the knowledge exploitation phase.

This contribution is mainly based on the findings of several literature reviews on the subject of KM for SMEs [START_REF] Massaro | Knowledge management in small and medium enterprises: a structured literature review[END_REF][START_REF] Cerchione | A literature review on knowledge management in SMEs[END_REF][START_REF] Sartori | Specificities of SMEs relevant to knowledge management: a systematic literature review[END_REF] and the experience shared by Axsens-bte. Axsens-bte allowed us to share their KM experiences and apply the research results to build this contribution. As observed in Axsens-bte, KM is crucial for business sustainability, especially in the case of employee movements (e.g. retirement, position change). However, it is difficult for people to apply traditional KM processes while performing their day-to-day business operations. The KM activity is critical for the long term, but not a priority in daily work.

PROPOSITION OF DEDICATED SMEs KM PROCESS

According to the KM experience shared by Axsens-bte and as described by [START_REF] Tapissier | Choosing the right tools and practices to design a knowledge management system in a SME[END_REF], the following criteria have been considered for the proposition of a dedicated KM process for SMEs:

• Simple: the KM process should not be complicated to use and should not require too many resources. • Responsive: The KM process should enable the users to have valuable results in a short lead time to encourage people to be engaged. • Collaborative: The KM process should enable collaboration between different people. • Adaptable: The KM process should be adaptable to changes and be able to deal with knowledge from different domains and contexts.

In the following subsections, first, the agile knowledge acquisition process is presented after introducing agility basics. Second, the RS-based knowledge exploitation process is presented after introducing RS basics (Figure 2). 

SME knowledge acquisition based on agile methodology

Agility and agile methodologies

The agility concept has been studied in diverse domains, including agile software development, agile enterprise, and agile manufacturing. This contribution focuses on the agile software development methodology as both software and knowledge management treat intangible information products. Moreover, KM is also an essential topic in today's software development process [START_REF] Gandomani | Adapting Scrum Process with 7C Knowledge Management Model[END_REF].

Agility has been widely applied in the software development domain since the Agile Manifesto in 2001 [START_REF] Kent | Manifesto for Agile Software Development[END_REF]. The Agile Manifesto formalized the key principles for software development, such as "simplicity", "frequent delivery", "collaboration with business", and "flexibility and adaptability to changes" [START_REF] Kent | Manifesto for Agile Software Development[END_REF]. The Agile Manifesto introduced a new vision for software development.

It helps establish a collaborative, flexible to change, adaptive and responsive culture. These advantages respond well to the SME KM criteria.

Various frameworks have been developed to help organizations to implement agility. One of the commonly used agile practices is the Scrum methodology. It is not only used in software development but also in other domains like hardware development, marketing, system engineering, etc. The reason is that Scrum provides an adaptable framework instead of prescribed actions to be followed. A simplified Scrum framework is illustrated in Figure 3. Scrum methodology starts with the definition of a realizable and prioritized plan (i.e., Sprint backlog) based on customer requirements (i.e., Product backlog), which can be completed during time-boxed iterations (i.e., Sprint execution) to create valuable results (i.e., Increment). All along this process, inspection and adaptation meetings are defined to collectively improve the result and the way of working (i.e., Daily Scrum, Sprint review, and Sprint retrospective). Scrum allows a multi-functional team to collaborate efficiently in a changing environment.

Agile-based knowledge acquisition

In traditional KM processes, the knowledge acquisition phase is composed of a workflow from "identify" to "create" to "store". This workflow requires people to complete one step before moving to the next one, and the whole process must be reiterated when changes happen to the process or any new input is identified. This linear and sequential process is recognized as a "waterfall" workflow.

Considering the SME KM specificities, a dedicated agile-based knowledge acquisition process is proposed by integrating the Scrum framework into the knowledge acquisition process, as shown in Figure 4. The proposed process includes knowledge identification and storage, and three new notions between them, which are "Plan", "Sprint execution" for knowledge creation, and "Assess".

• "Identify" aims to collect the need of knowledge during people's daily work, such as the need to create a standard or the need to capture a lesson learned from business operations. • "Plan" aims to review the knowledge needs according to the company's capability and priority to filter and identify the most prioritized ones. It also considers the feedback from the "Assess" step to adjust the plan. • "Sprint execution" aims to gather all the concerned parties to work in one or several time-boxed and iterated work sessions according to the plan to formalize, characterize, complete and valorize the knowledge.

• "Assess" aims to review the result of the iterations.

This step also provides feedback to the "Plan" step to improve the next plan. If formalized knowledge is not validated, a new need will be considered in the "Plan" step. Otherwise, the formalized knowledge is sent to the "Store" step.

• "Store" aims to implement the validated knowledge into the company's Knowledge Base for the knowledge exploitation phase.

This proposed agile-based knowledge acquisition process has the following characteristics aligned with the SME KM criteria:

• Simple: the agile-based process does not require additional resources from the company. The prioritized work plan and the time-boxed work sessions allow the company to allocate limited resources (in terms of people and time) to valorize the knowledge. • Responsive: the time-boxed and regular work sessions allow the company to create quickly and responsively value-added knowledge assets. • Collaborative: the process defines a collaborative framework allowing different people to be involved in acquiring valuable knowledge.

• Adaptable: as one of the key principles of agile, this proposal is adaptable and flexible to any changes occurring during the process, and it is adaptable to different contexts.

In addition to the need to define a dedicated knowledge acquisition phase for SMEs, enhancing the knowledge exploitation phase is also important as both phases interact and depend on each other. The next section presents a dedicated knowledge exploitation process by integrating a Recommender System (RS).

SME knowledge exploitation based on RS

RS basic notions

As an emerging IT tool, RS is widely used to help users find the right information depending on their preferences. As first defined by [START_REF] Resnick | Recommender systems[END_REF], RS is based on a natural social process. For example, when choosing movies, books or restaurants from the enormous field of choices we have, we would rely on our friends' recommendations or the ratings provided by other people. [START_REF] Ricci | Recommender Systems: Models and Techniques[END_REF] defines the RS as a special type of information filtering system that provides a prediction that assists the user in evaluating items from a large collection that the user is likely to find interesting or useful. "Item" and "user" are the two fundamental elements for RS. "Item" is the general term used to denote what the system recommends to users, such as a book, a movie, or a restaurant. "User" refers to the system's users, who may have different expectations and requirements.

Diverse RS approaches exist to execute the filtering and prediction function. Three basic and commonly used approaches are "Content-Based Recommendation System (CBRS)", "Collaborative Filtering Recommendation System (CFRS)", and "Hybrid RS".

• CBRS: recommends similar items to those preferred by the same user before, based on item features (e.g., tags) and user preferences (e.g., user's ratings). • CFRS: recommends to a user new items based on the preference of other similar users in the database. • Hybrid RS: takes CBRS and CFRS approaches as complementary rather than competitive. A simple hybridization mode is to use different RS approaches simultaneously and then compare and combine the results numerically to provide more accurate results.

With the significant research advancements on RS, it has been widely applied in different domains. [START_REF] Lu | Recommender system application developments: A survey[END_REF] clustered the RS application domains into eight categories, including e-resource, e-learning, e-library, and e-business.

The RS approach could also be an intelligent tool for knowledge exploitation.

RS for knowledge exploitation

Some prototypes and applications of RS for KM could be identified [START_REF] George | Review of ontology-based recommender systems in e-learning[END_REF][START_REF] Sandhu | Knowledge Management Using Recommender Systems[END_REF]. Diverse RS approaches have been proposed for KM. For example, CBRS could recommend knowledge based on knowledge content and the user's preference. CFRS could recommend knowledge based on the preference of similar users. Furthermore, a hybrid RS could combine the different approaches to provide a comprehensive recommendation.

A dedicated SME knowledge exploitation process is proposed by integrating RS into the KM process, as shown in Figure 5. The RS collects the user's profile and needs as input and compares them with the knowledge in the Knowledge Base, according to its application domains formalized during the knowledge acquisition phase; users who have applied the knowledge; and the evaluation from the users for instance on its usefulness to the application domain, etc. As a result, it proposes (1) the knowledge corresponding to the user's profile and needs (CBRS) and (2) those that have been used by similar users and applied to similar tasks (CFRS). The recommended result could then be compared and combined to provide more accurate results (Hybrid RS).

This proposed RS-based knowledge exploitation process has the following characteristics aligned with the SME KM criteria:

• Simple: the proposed RS-based process saves time and labor by providing active and automatic knowledge based on users' profiles and needs. Furthermore, as the RS predicts more accurate results with well-established user profiles and knowledge content, an incentive exists for users to contribute to the definition and maintenance of the profile and knowledge base.

CONCLUSIONS

In this contribution, we introduce preliminary ideas for a dedicated KM framework for SMEs based on agile and RS. Despite the diversity of existing KM processes and the emerging technologies in today's Industry 4.0 context, SMEs are still facing challenges in managing their knowledge efficiently and effectively. SMEs present specificities (weaknesses but also strengths) that distinguish them from the large organizations on KM. A dedicated KM process is important for SMEs struggling with limited resources. We show how agile practices could be integrated into the knowledge acquisition phase and RS into the exploitation phase. We show that agile and RS could cope with the SME KM criteria, which are "simple", "responsive", "collaborative" and "adaptable". At this research stage, only the theoretical concept of the dedicated framework has been proposed. Although positive feedback has been received from Axsens-bte, it will still be necessary and interesting to define a concrete and operable SME KM process, including roles, deliverables, timelines, and measurement indicators, to apply it and conclude if it is functional. This application phase is ongoing with Axsens-bte, and the result will be shared in future articles.

Moreover, this research also provides some perspectives for future works on the following topics:

• Future investigation on the cross-domain research between KM, agile methodology and RS. With the preliminary ideas proposed in this contribution, we can notice that connecting these domains can be significantly beneficial. • The development of a specific KM tool for SMEs to support the deployment of the proposed process. Such a tool is necessary for SMEs to accept the KM process with limited resource allocations. • Information security and privacy protection. KM deals with a large amount of information, including personal data and confidential company information. Security and privacy are therefore vital for KM implementation. Potential research orientation is blockchain technology, emerging in recent years and presenting as a promising method to secure sensitive user information [START_REF] Himeur | Blockchain-based recommender systems: Applications, challenges and future opportunities[END_REF].
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	Impact	SME KM main specificities
	Weakness (-)	Lack of resources
	Weakness (-)	More informally and fewer rules

•

  Responsive: the proposed process helps users quickly identify the most relevant knowledge. • Collaborative: the proposed process promotes collaboration between different users by considering users' application feedback in the Knowledge Base when making recommendations to new users. • Adaptable: the proposed process is adapted to different contexts. The RS can recommend the most relevant knowledge for the user's activity context by comparing it with the historical knowledge applications in the Knowledge Base.