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[bookmark: _Toc148912994]1.0 Introduction
Knowledge management (KM) serves as an indispensable asset for modern firms, allowing them to leverage intellectual capital in the form of processes, skills, and experiences to gain a competitive edge. Siemens, a multinational conglomerate headquartered in Munich, Germany, has continually embraced KM to adapt to technological advancements and market shifts effectively (Siemens, 2022). Founded in 1847, the organisation has evolved into a technology powerhouse that primarily focuses on automation, digitalisation, and electrification. Siemens has a broad product and service portfolio that spans various sectors, including energy, healthcare, and infrastructure.
Similarly, Airbus, a European aerospace corporation, places immense value on KM for fostering innovation and enhancing operational efficiencies. With its headquarters in Leiden, the Netherlands, Airbus was founded in 1970 as a consortium of several European aerospace manufacturers (Airbus, 2022). The firm's central activities include the design, manufacture, and distribution of commercial aircraft, military helicopters, and communication satellites. Airbus has revolutionised the aviation industry by introducing cutting-edge technologies such as fly-by-wire systems and fuel-efficient engines (Airbus, 2022).
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To conduct a TOWS, a SWOT analysis of the KM Systems of Siemens is conducted below:
	Strengths
	Weaknesses

	Comprehensive KM Strategy: Siemens employs a structured KM Value Chain, enabling effective capture and application of knowledge (Richter, 2017).
Advanced Technology: Extensive use of AI and machine learning to analyse and store specialised knowledge.
Employee Incentives: Siemens incentivises knowledge sharing through monetary and career-advancement benefits.
Robust Security Measures: Strong encryption and multi-factor authentication protect intellectual assets (Donzé and Nishimura, 2022).
	Complexity: The extensive array of KM tools could overwhelm new employees, hindering effective use (Shpakova, Dörfler, and MacBryde, 2017).
Costs: High upfront and maintenance costs for implementing advanced KM technologies.
Governance Issues: Managing and overseeing vast KM initiatives requires dedicated teams, adding organizational complexity.
Silo Formation: Possibility of knowledge silos due to department-specific repositories.
Usability: Some KM systems might not be user-friendly, limiting accessibility (Shpakova, Dörfler, and MacBryde, 2017).

	Opportunities
	Threats

	Integration: Potential to integrate KM with other organisational processes for a holistic approach (Peng, Jiang, and Zhang, 2013).
Remote Work: KM tools could facilitate remote work, making the organisation more resilient to disruptions.
Collaboration: Strengthening collaborative platforms for more effective peer-to-peer knowledge transfer (Donzé and Nishimura, 2022).
	Cybersecurity Risks: Increased reliance on digital platforms exposes KM systems to hacking and data breaches (Donzé and Nishimura, 2022).
Technological Obsolescence: Rapidly evolving technology may render some KM tools outdated.
Resistance to Change: Employee resistance to new KM initiatives could hinder effective implementation (Richter, 2017).
Competition: Competing firms may catch up in KM capabilities, diminishing Siemens’ competitive edge.



TOWS Analysis of Siemens' Knowledge Management Systems is conducted below:
Strengths and Opportunities (SO)
Siemens can leverage its robust KM Value Chain to integrate other organisational processes, achieving a holistic approach to management (Peng, Jiang, and Zhang, 2013). For example, its strong expertise in AI and machine learning can be used to advance data analytics, thus providing real-time KM performance evaluation (Richter, 2017). Additionally, Siemens' focus on continuous improvement could seamlessly incorporate innovative knowledge capture from remote work settings (Richter, 2017).
Strengths and Threats (ST)
The company's advanced technology and robust security measures can help mitigate cybersecurity risks (Donzé and Nishimura, 2022). Siemens could also employ its strong governance structures to prepare for potential regulatory constraints, keeping the KM systems in compliance with evolving data protection laws (Richter, 2017). To counteract the threat of technological obsolescence, the focus could be on flexible platforms that can be easily updated (Peng, Jiang, and Zhang, 2013).
Weaknesses and Opportunities (WO)
Siemens can use its strength in data analytics to identify areas where KM tools are overly complex or less user-friendly, thereby improving usability (Shpakova, Dörfler, and MacBryde, 2017). The opportunity for remote work can also serve as a proving ground to simplify the KM system and make it more accessible to new employees (Richter, 2017).
Weaknesses and Threats (WT)
The issue of high costs and complexity can be a dangerous combination if cybersecurity threats are realised (Donzé and Nishimura, 2022). To mitigate this, Siemens could look to streamline its KM systems, removing redundancies and focusing on critical functionalities. Additionally, the company should invest in user training to reduce resistance to new KM initiatives, thereby avoiding hindrances in effective implementation (Richter, 2017).
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To conduct a TOWS, a SWOT analysis of the KM Systems of Airbus is conducted below:
	Strengths
	Weaknesses

	· Comprehensive KM Value Chain for effective knowledge application (Krenz et al., 2014a).
· Robust DMS and Intranet facilitate secure, efficient information retrieval.
· Expertise Locator Systems for targeted problem-solving (Tzortzaki and Mihiotis, 2014).
	· Complexity could overwhelm new employees (Krenz et al., 2014b).
· High costs of implementing AI and data analytics.
· Potential for knowledge silos across departments (Litvaj and Stancekova, 2015).

	Opportunities
	Threats

	· AI and data analytics for predictive maintenance and decision-making (Tzortzaki and Mihiotis, 2014).
· Expansion of remote work capabilities through intranet systems (Anjum, 2017).
· Partnerships with universities for R&D innovation.
	· Cybersecurity risks due to extensive digitalisation (Kannan, Aulbur, and Haas, 2012).
· Rapid technological changes may make current KM systems obsolete (Krenz et al., 2014b).
· Employee resistance to new KM initiatives.
· Global regulatory changes could disrupt compliance frameworks (Anjum, 2017).



TOWS Analysis of Airbus' Knowledge Management Systems is conducted below.
Strengths and Opportunities (SO)
Airbus can leverage its robust Document Management Systems (DMS) and intranet capabilities to further capitalise on emerging technologies like AI and data analytics for predictive maintenance and decision-making (Tzortzaki and Mihiotis, 2014; Litvaj and Stancekova, 2015). Additionally, its well-established partnerships with universities for R&D could be deepened to further infuse innovation into its comprehensive KM value chain (Krenz et al., 2014a).
Strengths and Threats (ST)
Given the company’s strong governance structures, Airbus is well-positioned to address the growing cybersecurity risks associated with extensive digitalisation (Kannan, Aulbur, and Haas, 2012). The expertise locator systems could be pivotal in swiftly identifying and mobilising internal cybersecurity talent to counter threats.
Weaknesses and Opportunities (WO)
The high costs and complexity of implementing AI and data analytics (Anjum, 2017; Krenz et al., 2014b) could be offset by the potential for operational efficiency gains and predictive capabilities. The opportunity to expand remote work capabilities could also act as a catalyst to simplify the complex KM systems for new employees.
Weaknesses and Threats (WT)
Airbus needs to establish automated, continuous update mechanisms for its KM systems to adapt to ever-changing global regulations and technological landscapes (Kannan, Aulbur, and Haas, 2012). This will mitigate the threats posed by rapid technological changes and global regulatory shifts that could otherwise make its KM systems obsolete or non-compliant.
[bookmark: _Toc148912998]2.3 A comparative analysis
Siemens and Airbus, both industry giants in their respective fields, demonstrate a mature approach to Knowledge Management (KM) systems, albeit with unique nuances that cater to their specific operational needs and challenges. One striking similarity is the focus on a comprehensive KM strategy to ensure the effective capture and application of knowledge (Krenz et al., 2014a). Both companies also leverage advanced technologies, notably AI and data analytics, to facilitate decision-making and predictive maintenance (Tzortzaki and Mihiotis, 2014).
Security measures are another commonality. Siemens employs strong encryption and multi-factor authentication (Donzé and Nishimura, 2022), while Airbus has robust Document Management Systems (DMS) to protect intellectual assets. These measures help both companies maintain compliance in industries that are heavily regulated (Richter, 2017).
However, the companies diverge in the way they handle organisational challenges within their KM systems. Siemens faces governance issues due to the complexity of managing extensive KM initiatives, requiring dedicated teams and adding to organisational complexity (Shpakova, Dörfler, and MacBryde, 2017). On the other hand, Airbus appears to have stronger governance structures, thereby ensuring compliance in its industry more effectively (Kannan, Aulbur, and Haas, 2012).
Moreover, Siemens places emphasis on employee incentives for knowledge sharing, which is not explicitly mentioned in Airbus' strategy (Richter, 2017). Both companies do share concerns about the potential for knowledge silos (Litvaj and Stancekova, 2015), the high costs of implementing advanced technologies, and the need for continuous updates to adapt to regulatory changes (Kannan, Aulbur, and Haas, 2012).
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Siemens
In its Knowledge Management Value Chain (KMVC), Siemens deploys a multi-faceted and well-rounded strategy. During the knowledge acquisition stage, Siemens actively invests in R&D and often collaborates with academic institutions, mirroring best practices in KMVC as suggested by (Bedford, 2013) and (Yang et al., 2020). Its knowledge storage mechanisms make use of state-of-the-art databases, document management systems, and intranets, thus allowing for easy retrieval of knowledge (Mao, et al., 2016). The company uses a varied set of mediums for disseminating knowledge, ranging from formal training programs to digital platforms (Arpaci, Al-Emran, and Al-Sharafi, 2020; Tretiakov, Whiddett, and Hunter, 2017). Additionally, Siemens excels in knowledge application by integrating insights into decision-making processes guided by analytics tools (Garcia-Peñalvo and García-Holgado, 2016).
Siemens’ KMVC has several strengths. The proactive approach to knowledge acquisition creates a fertile ground for innovation and provides Siemens with a competitive edge. Its robust IT infrastructure, underpinned by AI and machine learning, not only facilitates storage but also enables advanced analytics that enrich knowledge application (Garcia-Peñalvo and García-Holgado, 2016). However, these strengths come with their own set of weaknesses. The heavy investment in advanced technologies could translate to high operational costs (Mao, et al., 2016). Furthermore, the company’s elaborate KMVC, while effective, might prove overwhelming for new employees, thereby causing a delay in their full integration into the company’s knowledge ecosystem (Arpaci, Al-Emran, and Al-Sharafi, 2020).
Critically, while Siemens is commendable for its continuous auditing and evaluation, the focus seems to be predominantly on technological and procedural aspects. There's less emphasis on the social and cultural factors that influence knowledge management, which Bedford (2013) notes as integral for the sustainability of KM efforts. Moreover, although Siemens has put measures in place for knowledge preservation, these are generally more effective for explicit knowledge and less so for tacit knowledge (Milton and Lambe, 2019).
Airbus
In the realm of aerospace, Airbus employs a highly sophisticated Knowledge Management Value Chain (KMVC) to manage its intangible assets. Knowledge acquisition occurs through both external and internal channels. Externally, Airbus engages with research institutions and universities, a strategy proven to enrich organisational learning (Krenz et al., 2014a). Internally, employees contribute through R&D, engineering, and design initiatives (Litvaj and Stancekova, 2015). For storage, Airbus likely utilises Document Management Systems (DMS) to securely archive highly technical documents (Handzic, Ozlen, and Durmic, 2016) and specialised databases for less structured knowledge forms (Kivits and Furneaux, 2013).
In terms of dissemination, Airbus probably employs internal communication platforms like intranets and enterprise social networks (Tzortzaki and Mihiotis, 2014). Ongoing training programs and internal newsletters may act as additional channels for knowledge sharing (Yin, Chen, and Zhao, 2019). Airbus excels in the application of knowledge through advanced decision-support systems and project management tools (Krenz et al., 2014b). To preserve this valuable knowledge, the company likely employs exit interviews, knowledge transfers, and advanced archiving systems (Handzic, Ozlen, and Durmic, 2016). Finally, the company sets KPIs and conducts regular audits to measure the efficacy of its KM initiatives (Litvaj and Stancekova, 2015).
While the strengths of Airbus' KMVC are evident in its multifaceted approach, there are areas for improvement. The company's extensive engagement with external entities brings in fresh perspectives but may also expose Airbus to potential intellectual property risks (Krenz et al., 2014a). Although robust, the DMS and specialised databases could be overwhelming for employees to navigate, causing delays in retrieving vital information (Kivits and Furneaux, 2013). While internal communication platforms are useful, they may not always capture the tacit knowledge that is often better-transferred face-to-face (Tzortzaki and Mihiotis, 2014).
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Siemens
Siemens integrates a myriad of supporting systems to reinforce its Knowledge Management (KM) initiatives, each playing a crucial role in the stages of the KM Value Chain. Document Management Systems (DMS), for instance, provide a centralised and structured repository for a plethora of organisational documents. Such systems are invaluable in conglomerates like Siemens, where the sheer volume of knowledge requires meticulous organisation to be effective (Peng, Jiang, and Zhang, 2013). DMS not only support the Knowledge Storage stage but also serves as a base layer for other KM systems like intranets or Learning Management Systems (LMS), ensuring seamless access to updated information (Laudon and Laudon, 2014).
On the educational front, Siemens' LMS disseminates knowledge through structured courses and training materials. The effectiveness of LMS is accentuated by its capability to integrate with DMS and intranet platforms, pooling documents or multimedia resources into a cohesive training curriculum (Pereira et al., 2021). Such platforms also offer interactive forums or discussion boards, fostering peer-to-peer knowledge sharing and enhancing the Knowledge Dissemination and Application stages (North and Kumta, 2018).
Intranet and collaboration platforms act as linchpins for Siemens' KM activities, housing tools like wikis, blogs, and internal social networks. These platforms facilitate real-time knowledge sharing and can dynamically link with other systems like DMS and LMS, showcasing the interconnectedness of Siemens' KM infrastructure (Richter, 2017). However, while these systems are technologically sophisticated, their efficacy is somewhat contingent upon user engagement and organisational culture (Donzé and Nishimura, 2022). A disconnected workforce or a culture resistant to change can render even the most advanced systems ineffective.



Airbus
Airbus employs a multi-faceted approach to Knowledge Management (KM), capitalising on several supporting systems to manage its intricate operations effectively. Document Management Systems (DMS) serve as the backbone for structured knowledge storage, which is crucial for an organisation like Airbus that has to manage an extensive range of technical documents and compliance certificates (Yin, Chen, and Zhao, 2019). These systems provide robust functionalities like version control and metadata tagging, which enhance the ease of retrieval and accuracy of information. Moreover, DMS often integrates seamlessly with other platforms like intranets or Collaborative Portals, offering project teams immediate access to pertinent documents (Handzic, Ozlen, and Durmic, 2016).
Collaborative platforms such as intranets or SharePoint have become pivotal in promoting communication and teamwork. These platforms serve as repositories of tacit knowledge and real-time information, complete with features like chat rooms and discussion forums. Their integration with DMS and Expertise Locator Systems (ELS) means that employees not only find archived documents more readily but also locate in-house experts with ease (Kivits and Furneaux, 2013). ELS, in particular, add a nuanced layer to Airbus' KM system. By maintaining detailed profiles of employees' skills and expertise, ELS facilitates quicker, more efficient problem-solving and project staffing, thereby optimising the use of internal intellectual resources (Gaviria-Marin, Merigó, and Baier-Fuentes, 2019).
While these systems offer comprehensive support to Airbus' KM endeavours, their effectiveness is not without challenges. One such challenge is the potential complexity and user-unfriendliness of these systems, which can deter employees from fully engaging with them (Cheng, 2017). Additionally, the siloed nature of knowledge in a large, multidisciplinary organisation like Airbus can make it challenging to realise the full potential of integrated KM systems (Quarchioni, Paternostro, and Trovarelli, 2022).
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Siemens
Siemens takes a comprehensive approach to Knowledge Management (KM), viewing it as an integrated system rather than a collection of disjointed initiatives. Beginning with knowledge capture, Siemens taps into a wealth of internal and external sources. Departments like R&D, Marketing, and Operations are internal reservoirs of information that funnel into the conglomerate's KM system. External partnerships with academic bodies and industry organisations serve as vital sources for knowledge acquisition (Tretiakov, Whiddett, and Hunter, 2017). The use of data analytics platforms and CRM systems enables the company to not just accumulate but also make sense of vast datasets (Garcia-Peñalvo and García-Holgado, 2016).
For storing this accrued knowledge, Siemens employs a highly organised infrastructure. The primary objective is to offer a 'single source of truth' that employees can access across business units. Centralised databases, often cloud-based, play a critical role in this regard, coupled with advanced metadata tagging to ensure knowledge is not just stored but effectively organised for retrieval (Barbaroux, Attour, and Schenk, 2016). Document Management Systems (DMS) serve as a crucial tool for knowledge storage, ensuring that various kinds of information are systematically arranged and accessible (Milton and Lambe, 2019).
When it comes to dissemination, Siemens adopts a targeted approach, utilising profiling and tagging methods to ensure that the right knowledge reaches the appropriate personnel. Intranet portals, Learning Management Systems (LMS), and internal newsletters are the common platforms that facilitate this transfer of knowledge (Easterby-Smith and Lyles, 2011). Additionally, Siemens fosters a collaborative environment by leveraging internal social networking sites and forums for peer-to-peer interactions, enhancing the real-time sharing and application of tacit knowledge (Mc Evoy, Ragab, and Arisha, 2019).

The real test of a KM system's effectiveness lies in its application, and Siemens excels in this area by integrating knowledge into workflow and enterprise systems. Decision-makers are thus equipped with real-time information, thanks to expert systems and analytics platforms. Feedback loops complete the KM cycle by capturing the outcomes of applied knowledge for further refinement of strategies (Mohajan, 2017).
Airbus
Airbus, a conglomerate with multifaceted operations spanning aircraft manufacturing to space exploration, orchestrates a sophisticated Knowledge Management System (KMS) to navigate the complexities of its domains. The company's KMS is designed around the four cardinal pillars of Knowledge Management: Capture, Storage, Dissemination, and Application, each of which is supported by an array of meticulously chosen systems and tools.
Beginning with the aspect of knowledge capture, Airbus places significant emphasis on both tacit and explicit forms of knowledge. Expert interviews, often involving senior engineers and project managers, serve as a rich source for capturing invaluable tacit knowledge (Tzortzaki and Mihiotis, 2014). Furthermore, the aerospace giant extends its knowledge capturing initiatives to collaborations with external entities like universities and research institutions (Handzic, Ozlen, and Durmic, 2016). It is also likely that Airbus employs data analytics tools to convert raw data into actionable insights, whether those pertain to market trends or performance metrics for aircraft components (Kivits and Furneaux, 2013).
When it comes to storing this accumulated knowledge, Airbus likely employs a robust Document Management System (DMS) to manage an array of documents, ranging from compliance certificates to technical reports (Yin, Chen, and Zhao, 2019). Alongside the DMS, specialized repositories might be maintained for less structured forms of knowledge, such as video interviews or whitepapers (Fernandes, 2018). Given the global footprint of Airbus, it's reasonable to assume that cloud storage solutions are also in place for universal accessibility (López-Torres et al., 2019).
For knowledge dissemination, Airbus probably utilizes an intranet and collaborative platforms as the primary channels. These platforms are likely enhanced with features like discussion forums and internal wikis for real-time sharing of both tacit and explicit knowledge (Almansoori 2020). In addition to these, extensive training programs and internal newsletters may serve to keep the workforce updated on the latest industry standards and developments (Pellegrini et al., 2020).
On the application front, Airbus possibly deploys advanced Decision Support Systems incorporating AI and machine learning algorithms for real-time decision-making. Simulation software could be employed for real-world testing scenarios, thus facilitating the practical application of stored knowledge in creating new aircraft designs or in strategic decision-making processes.
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Siemens
For Siemens, the first recommendation is to invest in cross-functional teams or 'knowledge bridges' that would help break down information silos among departments like R&D, Marketing, and Operations. By facilitating interdisciplinary collaboration, these teams could ensure that the knowledge in the centralised databases is not only current but also universally accessible and applicable across different business units (Mc Evoy, Ragab and Arisha, 2019). This would directly address the issues of information silos and knowledge currency.
Secondly, Siemens should consider deploying advanced AI algorithms to identify gaps or inconsistencies in their centralised databases. Given the sheer volume of information, manual checks are often insufficient for ensuring data integrity (Mohajan, 2017). AI algorithms can not only flag these issues but also suggest updates or corrections, thereby enhancing data integrity and security.
Lastly, to capture tacit knowledge effectively, Siemens might explore the use of more qualitative tools like narrative capture techniques or scenario planning sessions in addition to existing technology-driven methods (Mc Evoy, Ragab and Arisha, 2019). These could provide rich, contextual information that is often missed by quantitative tools, making the KMS more comprehensive and effective.
Airbus
For Airbus, the first recommendation is to establish a 'Knowledge Continuity Program,' aimed specifically at capturing and transferring the tacit knowledge of senior experts who are nearing retirement or may leave the organisation. This could involve mentoring programs, 'exit interviews,' and detailed documentation of experiences and learnings (Tzortzaki and Mihiotis, 2014).
Secondly, Airbus could adopt a hybrid cloud storage solution, where highly sensitive data is stored in on-premises servers while other non-critical data can be cloud-stored. This approach balances the need for global accessibility and robust data security, thus mitigating the vulnerabilities associated with cloud storage (López-Torres et al., 2019).
Finally, Airbus should consider implementing a real-time data quality monitoring system alongside its Decision Support Systems. This would ensure that the data being used for real-time decision-making is current, accurate, and relevant, thus improving the effectiveness of its KMS (Pellegrini et al., 2020).
[bookmark: _Toc148913004]5.0 Conclusion
The journey toward optimised Knowledge Management Systems (KMS) for both Siemens and Airbus is marked by several challenges and opportunities. Both companies, while having sophisticated KMS, face common issues such as information silos, capturing tacit knowledge, and data security. However, they also possess unique challenges tied to their specific industries and operational scales. For Siemens, the primary areas requiring development include breaking down departmental silos and enhancing data integrity. For Airbus, the focus should be on knowledge continuity and addressing the challenges posed by operating in a highly regulated environment.
Future-proofing the knowledge held within these companies is vital for their competitive edge and involves multiple dimensions. Siemens could benefit from leveraging AI to improve data integrity, while Airbus may need to create specific programs to address the attrition of tacit knowledge. Both firms can employ more advanced, secure data storage solutions to safeguard against potential vulnerabilities. With the rapid advancements in technology, staying abreast of new tools and platforms that can better serve their KMS needs is crucial.
Moreover, both organisations should continuously review and adapt their KMS to suit the evolving nature of their respective industries. Given that knowledge is not static but rather an evolving asset, KMS should be agile and flexible to adapt to new challenges and opportunities. This adaptability is critical not just for immediate operational effectiveness but also for long-term resilience. By investing in the areas identified, Siemens and Airbus can not only address current limitations but also build a robust framework that accommodates future developments in their microenvironments. Thus, a strategic, forward-looking approach to KMS will be essential for the sustainable success of both organisations.
Top of Form
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