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Abstract
The dissertation focuses on the process of knowledge management in relation to the most prominent technological tools that can elevate performance of start-ups and SMEs. The objective of this study was to assess the impact of adaptation of technological tools in start-ups and SMEs on their knowledge management.
The literature review of this study focuses on highlighting the challenges and their technological solution by identifying potential tools. Moreover, the importance of coopetition and its implications are also highlighted in the literature review. The conceptual frame work is based on the literature reviewed and integrates identified tools with respect to knowledge management aspects to assess the impact of different tools on KM processes.  
For this reason, qualitative data was gathered by means of seven semi-structured interviews which involved individuals from different industries at senior positions in either start-ups or SMEs. The data was then analysed and the findings of this dissertation revealed that various start-ups/SMEs belonging to different industries face different challenges and most of those challenges can be dealt with the help of technological tools. Coopetition among start-ups/SMEs is identified as a sound approach for increasing knowledge, market exposure, and adding value to the organisation. However, it is concluded that for start-ups/SMEs short-term coopetition is most beneficial. 
Tools like groupware which encourage collaboration are beneficial for knowledge sharing purposes which also positively impact employee trust, performance, and contribute to maintaining supportive environment within organisation. Cloud computing was popular for knowledge retention purposes due to its features like availability and management of large data. Moreover, Internet of Things is not only identified to enhance knowledge acquisition processes but also its capability to integrate different tools will allow smooth business operations. Additionally, Social Web Technologies such as private Wikis and Rich Site Summary (RSS) were also popular for knowledge acquisition process. It is also apparent from the findings that most of the SMEs are at early stages of implementation of such tools whereas start-ups showed significant disconnection from these technological advancements.
All in all, it concluded that the implementation of KMS with TAM in knowledge-intensive firms will support them in better managing their organisational knowledge hence creating value for the organisation.



[bookmark: _Toc298582098]
Table of Contents
Candidate Declaration	ii
Dedication	iii
Acknowledgements	iv
Abstract	v
List of Figures	viii
List of Tables	ix
List of Abbreviations	x
1	Introduction	1
1.1	Overview	1
1.2	Research Purpose	2
1.3	Significance of the Study	2
1.4	Research Aim and Objectives	3
1.5	Methodology	4
1.6	Structure of the Study	5
2	Literature Review	7
2.1	Overview	7
2.2	Start-ups/ SMEs, Knowledge Management and Challenges	7
2.2.1	Start-ups/ SMEs	7
2.2.2	Knowledge Management	8
2.2.3	Knowledge Management Challenges	12
2.2.4	Coopetition in Start-ups/SMEs	13
2.3	Knowledge Management Systems	14
2.3.1	Technological Aspect	14
2.4	Models	25
2.4.1	Technical Enterprise Architecture	25
2.4.2	Technology Acceptance Model for Implementation of KMS	26
2.5	Conceptual Framework	27
2.6	Conclusion	30
3	Methodology and Research Design	31
3.1	Overview	31
3.2	Research Philosophy and Approach	34
3.3	Research Strategy	35
3.4	Collection Primary Data	36
3.4.1	Sources	36
3.4.2	Access and Ethical Issues	37
3.5	Approach to Data Analysis	38
3.6	Conclusion	39
4	Presentation and Discussion of the Findings	41
4.1	Overview	41
4.2	Findings	41
4.2.1	Important Aspects of KMS	41
4.2.2	Potential Challenges Regarding KMS	43
4.2.3	Technological tools for overcoming particular challenges	44
4.2.4	Importance of Partnership with competitors in Start-ups	45
4.2.5	Perspective on Implementation of IoT as KM Tool	46
4.2.6	Perspective on Implementation of Social Web Technologies as KM tool	47
4.2.7	Perspective on Implementation of Cloud Computing as KM tool	48
4.2.8	Training and Briefing About Technological Tools	48
4.2.9	Perspective on Knowledge Acquisition Using Technological tools	49
4.2.10	Importance of Coding Acquired Knowledge for Knowledge Base	50
4.2.11	Implementation of KMS in Start-ups/SMEs	52
4.3	Discussion	53
4.3.1	Knowledge Sharing	55
4.3.2	Knowledge Retention	56
4.3.3	Knowledge Acquisition	56
4.4	Conclusion	58
5	Concluding Thoughts on the Contribution of this Research, its Limitations and Suggestions for Further Research	59
5.1	Implications and Contribution of Findings for the Research Questions	59
5.2	Managerial Implications	63
5.3	Limitations of the Research	64
5.4	Recommendations for Future Research	65
5.5	Final Reflection	66
References	67
Appendices	A
Appendix A – Interview Structure	A
Appendix B – Interview Transcript 1	D
Appendix C – Interview Transcript 2	K
Appendix D – Interview Transcript 3	R
Appendix E – Interview Transcript 4	W
Appendix F – Interview Transcript 5	CC
Appendix G – Interview Transcript 6	II
Appendix H – Interview Transcript 7	NN
Appendix I – Interview Analysis Scheme	TT

[bookmark: _Toc298582099][bookmark: _Toc303695065][bookmark: _Toc303695270][bookmark: _Toc81330986]
List of Figures
Figure 2.1 Predicted increment in IoT connected devices (statista, 2020).	16
Figure 2.2 Cloud Readiness Model (Loebbecke et al., 2012).	23
Figure 2.3 Technical Enterprise Architecture (Chan, 2009).	25
Figure 2.4 Technology acceptance model (Davis, 1989).	26
Figure 2.5 Conceptual Framework	27
Figure 3.1 Research Onion (Saunders, Lewis and Thornhill, 2009).	31
Figure 3.2 Adaptation of Research Onion	33
















[bookmark: _Toc81330987]List of Tables
Table 1.1 Objectives and related questions	4
Table 2.1 Comparison between Web 1.0 and Web 2.0 (Aghaei et al., 2012).	19
Table 2.2 Comparison between Web 2.0 and Web 3.0 (Aghaei et al., 2012).	20
Table 3.1 Main themes and relevant literature.	36
Table 3.2 Identified Themes	39
Table 4.1 Respondents' views about KMS.	53
Table 5.1 Research contributions related to the research objectives.	63
















[bookmark: _Toc81330988]List of Abbreviations
ARM		Asset Relationship Management
CRM		Customer Relationship Management
ERM		Enterprise Relationship Management
ICT		Information and Communication Technology
IoT		Internet of Things
IT		Information Technology
KA		Knowledge Acquisition
KM		Knowledge Management
KMS		Knowledge Management System
NIST		National Institute of Standard & Technology
PRM		Partner Relationship Management
SME		Small & Medium Enterprises
SRM		Supplier Relationship Management
TRA		Theory of Reasoned Action


VIII

[bookmark: _Toc298582102][bookmark: _Toc303695066][bookmark: _Toc303695271][bookmark: _Toc81330989]Introduction

[bookmark: _Toc303695067][bookmark: _Toc303695272][bookmark: _Toc81330990]Overview
As the world is stepping towards advancement, various technologies (software related, cloud computing, internet of things (IoT), digitalisation) are at disposal for the businesses to be adapted. It is crucial for a business to identify and adapt right technological models whether it is for marketing (web ads, pay per click, search engine optimisation etc.), management (micro and macro), analytics, sustainability, expansion (within and beyond country), remote usage or upgrading traditional methods. Either to give them a competitive advantage/sweet spot in terms of innovation for long-term or short-term growth, or to maintain the profitability and sustainability within the market which may also be dictated with respect to new entrants that have high potential for growth in the same industry. 
Martincevic and Kozina (2018) make a statement, that the market rules are altered regularly with respect to trends in globalisation, which results in unpredictable changes within the companies and in order to address this issue, companies need to respond more precisely to the market and business decisions to achieve competitiveness within the market. One of the key factors that make the company recognisable within the market in today’s world is its use of technology. Technology as a whole is a very broad term which could be linked to various roles such as automation, digitalisation, calculation, artificial intelligence and the list keeps on going. However, in addition to all that, technology is also playing one of the most important roles in today’s world which is aligning and creating crucial knowledge for firms’ which if managed correctly could boost the firms’ performance exponentially and on the contrary if left unchecked it could also result in the downfall of those firms. 
To understand better Marwick (2001) explains two categories of knowledge i.e., tacit knowledge which is derived from experience and is actionable knowledge, therefore, considered most valuable. Whereas explicit knowledge can be represented using an artifact such as an email, document or video etc. He considers both forms to be important for organizational effectiveness. Knowledge management can be defined as an organisational discipline which is developed to obtain, retain, transform, and use the important knowledge and sort it out by discarding knowledge that is not important in value creation for a business (Oliva and Kotabe, 2019).
In light of the above factors one thing is for sure that in start-ups with all other aspects to grow, knowledge management is one of the most important factors that should be not be ignored.
[bookmark: _Toc298582103][bookmark: _Toc303695068][bookmark: _Toc303695273][bookmark: _Toc81330991]Research Purpose
[bookmark: _Hlk79892404]This research revolves around the acquiring, sharing and retention of knowledge in start-ups and SMEs. The purpose of this study is to highlight the importance of knowledge management in light of technological advancements within start-ups and its potential to aid SMEs in their overall objectives. 
It is essential for a start-up/SME to have a basic knowledge management model in order to effectively enhance its success rates. Kumar and Kumar (2015) express that in both private and public sectors KM is considered to be a necessity for higher productivity and flexibility. Hence the aim of this dissertation is to explore and identify KM aiding tools that are best suited for start-ups and SMEs. Furthermore, developing a KMS framework which can cover various disciplines be it a marketing firm, health industry or an ecommerce business.
[bookmark: _Toc298582104][bookmark: _Toc303695069][bookmark: _Toc303695274][bookmark: _Toc81330992] Significance of the Study
For any start-up or SME to achieve positive results it needs building blocks to cling to. KM can be considered as one of the most important building blocks which cannot be ignored in any circumstances. To foster innovation, manage employees, building organisational knowledge and to keep-up with the market trends there should be a sound KM system to adapt to. 
There has been a good amount of research done on subject of Knowledge Management (Lee, 2016; Lee and Choi, 2003; Sharkie, 2003), however, they are fragmented and don’t point towards a particular model(s) that can be implemented by a start-up or SME to access, store, utilise and implement the knowledge. In relation to inculcating technology for KM purposes very little literature was found and most of them focus on a single technological tool. 
The effort of this study is to address different technological tools that assist in knowledge sharing, knowledge retention and knowledge acquisition. Moreover, present a simplified framework which is most suited and adoptable for start-ups/SMEs where they can acquire, share and retain useful knowledge with the help of technological tools available at the disposal.
[bookmark: _Toc298582105][bookmark: _Toc303695070][bookmark: _Toc303695275][bookmark: _Toc81330993]Research Aim and Objectives
[bookmark: _Hlk79889697][bookmark: _Hlk80070747]The main aim of this dissertation is to explore knowledge management in light of technological tools that can help start-ups and SMEs in their knowledge management and incline them towards success. No matter what the business is, knowledge management plays a very crucial role whether it is developing a strategy, determining future goals, implementing different business models or even keeping employees motivated.
This dissertation will focus on the three main aspects of knowledge management which are:
1. Knowledge Sharing which relates to knowledge transfer within the organisation whether that knowledge is internal or external.
2. Knowledge Retention refers to safe keeping of the knowledge (tacit or explicit) and using it at required times for getting the most out of that knowledge. 
3. Knowledge Acquisition relates to acquiring knowledge that is most crucial for the organisation or the business it can be related to consumer behaviour, market trends or even customer feedback.
 To address the main aim of this dissertation, the table below addresses objectives that need to be achieved:
	Objectives
	Related questions

	· To determine the potential challenges that the start-ups and SMEs are facing, to purpose a solution to those challenges, and to assess the impact of partnerships on start-ups and SMEs. 
	· What sort of knowledge management difficulties could a start-up/SME face? 
· Out of knowledge acquisition, knowledge sharing and knowledge retention, which area should a start-up/SME focus?
· What solutions are at the start-up’s and SME’s disposal?
· How would a start-up or SME measure which solution to opt for?
· Should start-ups and SMEs engage in partnerships or alliances?

	· To identify most efficient technological tools that can be adopted by start-ups or SMEs for better performance in-terms of their knowledge management.
	· What are the most useful technological tools at the disposal of start-ups for knowledge sharing, retention and acquisition?
· Which technological tool should a start-up or SME adopt to for better outcome?
· Can the start-ups use multiple tools to further enhance their knowledge management or would it just increase costs?

	· To determine the most suitable technology acceptance model (TAM) which could be used in different businesses.
	· How would the business employees react to adaption of new tools?
· Will it improve employee performance and confidence when using technological tools?

	· To present a suitable framework for Knowledge Management System for start-ups and SMEs.


[bookmark: _Toc81268432]Table 1.1 Objectives and related questions
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1. [bookmark: _Toc81330996]Methodology
Using the literature, this paper briefly explains all three aspects of knowledge alongside identifying different challenges and addressing the implication of coopetition. In addition to that, the literature also sheds light on different technologies at disposal of the firms which they can adapt in order to create more robust knowledge management infrastructure. Moreover, in order to achieve the main aim of this study which reflects to the knowledge-based performance of a start-up or SME, the researcher will collect primary data and the source of that data will be through qualitative research method. 
There have been many knowledge management models presented in the past which inculcate technological tools but are addressed to large enterprises, therefore, this study focuses on start-up and SMEs. In this regard a thorough literature review would be presented which will give a clear picture of different tools at disposal for knowledge management. In addition to that, the literature would also allow us to opt for the most suited technology acceptance model for the SMEs and start-ups.
Apart from the literature review, primary data would be collected by 7 semi-structured interviews which would be conducted one-to-one online. The interviews would be conducted from the senior employees of SMEs or start-ups from different industries. Semi-structured interviews would present an opportunity to ask industry related questions from respective participants allowing omitting or adding questions.
The interviews would be analysed in four stages. First stage would be organising data (example transcribing interviews and selecting relevant notes and theories). The second stage would be to observe patterns in the collected data. Third step would be codding the relevant terms to categorize the data. Finally, the data will be registered to a spreadsheet by linking codes to overall themes and by cross checking collected data with secondary data. 
[bookmark: _Toc81330997]Structure of the Study
This dissertation comprises of five chapters. Following the introduction, a thorough literature research is conducted. The literature review highlights knowledge management and its challenges followed by technological aspect of it. Further, it looks at the models for implementation knowledge management system in start-up and SMEs.
The third chapter establishes the research strategy followed in this research as well as the data analyses technique that is adopted. The collected data will be analysed and findings alongside their discussion will be presented in fourth chapter. 
The Fifth and final chapter will close the dissertation by pointing out the implications and contribution of the findings for the research objectives, the managerial implications, its limitations, and recommendations for future research. Lastly, final reflections will present the concluding thoughts of researcher.
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Literature Review
[bookmark: _Toc298582108]
[bookmark: _Toc303695073][bookmark: _Toc303695278][bookmark: _Toc81330999]Overview
This chapter plans to provide the overview of all the key elements of Knowledge Management, Knowledge Management System and will also identify technological tools that assist in KMS. Firstly, KM will be introduced concerning start-ups and SMEs, and potential challenges related to them will be identified. Additionally, Coopetition in start-ups and SMEs will be highlighted in section 2.2. This will introduce all three elements of KM namely, knowledge sharing, retention, and acquisition. Secondly this dissertation will focus on KMS and technological tools that can aid start-ups or SMEs and help them over-come challenges in section 2.3. Section 2.4 will identify the models that can be adopted for a sound KMS.
Lastly, the conceptual framework will be presented in section 2.5, which will be the basis of further research in this dissertation, subsequently concluding the literature review in section 2.6.
[bookmark: _Toc81331000]Start-ups/ SMEs, Knowledge Management and Challenges
[bookmark: _Toc81331001]Start-ups/ SMEs
In past decade or so, start-ups have been adapting in accordance to the advancement. According to Blank (2013) start-ups are new organisations that search for a model that has a potential to scale. The start-ups usually develop in four different stages (Filho et al., 2017) namely, Origin – The formation of idea, either by identifying a market gap or developing a new product or service. Existence – Start-up aims to develop a customer base with enough customers to run their operations with limited resources. This stage is mostly covered by the owner and it is determined in this stage whether or not the start-up will follow into next stage which is survival. Survival – This stage is achieved when the business has a good customer base and those customers are satisfied moreover, the business is generating positive cash flow. At this stage the owner has to make a choice either to stay in this stage without investment in capital or to grow the business in terms of size and profitability. Growth – This stage is reached when the business has achieved growth in either size, profitability, or both and is receiving regular or above average profit. The aim at this stage is to keep the business profitable and improving growth by finding new business opportunities.
Small and Medium Enterprises (SMEs), however, are classified in two different ways, firstly, small enterprise which has less than 50 employees and their annual turnover is less than or equal to €10 million. Secondly, medium sized enterprise is the one that can employee between 50 to 249 employees and their annual turnover is less than or equal to €50 million (enterprise-Ireland, 2007). SMEs can be start-ups or an organisation can be in business for years and still remain a SME.
[bookmark: _Toc81331002]Knowledge Management
Knowledge management can be defined as orderly management of the knowledge resources at the organization's disposal to create value that reflects the strategic requirements. Knowledge Management encompasses various things such as the processes being used, organisational strategies employed, storage systems, sharing, creation, and refinement of knowledge (Ahmed et al., 2021).
Marwick (2001) reviewing past work has presented four commonly used processes that organisations use for knowledge Management: Socialisation: Relates to sharing of information and experiences through observation and practice (tacit knowledge). This is done between people and for it to be effective, this should happen between people who can work together effectively. The most common examples of this type are team meetings, seminars, conferences and apprenticeships. Externalisation: Although challenging, conversion of tacit knowledge into explicit from is possible as well as important, for example, converting the lessons learnt through a workshop into written report. Combination: Use of explicit knowledge by means of copying and distribution via documents, emails or by educating and training. Internalisation: Using the explicit knowledge and creating tacit knowledge, example could be combining a case study by previous experiences basically combining their existing tacit knowledge with the knowledge of others. 
These four processes are categorised in three different aspects of KM, namely, Knowledge Sharing, Knowledge Acquisition, and Knowledge Retention.
Knowledge Sharing
Knowledge sharing can be explained as transferring or disseminating knowledge from one individual or group to another (Hsu, 2008). Knowledge sharing, whether it is internal or external, plays a really important role in providing the competitive advantage to the organisation because it is considered to be the fundamental means by which employees communicate their knowledge with each other for better application of that knowledge and innovation (Wang and Wang, 2012). 
Initially, small firms may be considered as those firms that have less risk when it comes to knowledge sharing, reason being everything is within the firm. Therefore, most of the smaller firms or start-ups do not implement proper tools to share and protect the knowledge they produce. In addition to that, these firms can easily access information about the firm’s present situation through day-to-day interaction with the senior management in the firm. Moreover, employees can communicate knowledge among themselves in an informal way. However, to acquire, generate and share knowledge from outside, basically, to learn from others’ experience (outside of the firm) by means of knowledge transfer is vitally important to stimulate a firm’s competitive advantage, and this practice is also considered as a primary process in organizational evolution (Massaro et al., 2019). This particularly applies to SMEs, where important knowledge is present outside the firm, and collaboration is becoming one of the most important methods of transferring vital knowledge (Chen et al., 2006). Although when sharing knowledge among the firms, there is a chance of shared information being misused; therefore, there should be controls in place to overcome this problem. These controls can be either formal (rules and laws) or informal such as trust-factor, which can be cost-efficient, effective, and powerful means of knowledge sharing (Massaro et al., 2019). This does not mean that there should be no internal knowledge sharing mechanism within the firm. Internal knowledge sharing mechanism is equally important because when co-operating with a competitor, employees may have a negative attitude towards external knowledge, which can cause problems; therefore, through proper internal knowledge sharing mechanisms, employees’ negative attitudes in relation to competitors’ knowledge can be mitigated and these internal knowledge mechanisms can ease the process of capturing the knowledge recombination benefits of co-operation (Estrada et al., 2016).
Knowledge Retention
For a business to succeed, it needs to have its most useful knowledge at hand, tacit or explicit. Martins and Martins (2011) explain tacit knowledge as the assumption and expertise of individuals resulting from years of experience, which can also be defined as subconscious or perceived knowledge that can be transferred through conversations and demonstrations. Knowledge loss is quite a common trait in organisations, especially tacit knowledge, and it can affect the overall performance of the firm. Different circumstances such as employee departures, resistance to learning, outsourcing, malfunctions in information technology (IT) or any other unexpected events can cause knowledge loss (Levallet and Chan, 2019). Employees nowadays work in constantly evolving scientific and technical fields, which greatly enhances experiential knowledge and very little of that knowledge is shared and documented (DeLong, 2005). Furthermore, when an employee leaves, it creates a considerable gap in valuable knowledge, and these gaps are left unidentified until unprecedented circumstances arrive (DeLong, 2005). Therefore, it is essential for any business whether it is small, medium or large to implement methods to retain its tacit knowledge. Although it is not possible to retain and transform 100% of the tacit knowledge, at least most significant bits of that knowledge can be retained that can help avoid hindrance in important processes. In the past decade, the technology has excelled in ways one cannot imagine, and there are many tools that can be used to store massive data and documentation, but the main issue that arises here is how can technology aid retention of knowledge. This dissertation will look into this challenge.
Knowledge Acquisition
Knowledge Acquisition can be defined as the knowledge that an organisation can yield from internal and external sources (Gamble & Blackwell, 2001). Knowledge acquisition is really vast topic and it can even move past the knowledge management focus. Since, this study focuses on the successful development of the start-ups and SMEs, the researcher will only be focusing on the most important aspects of knowledge acquisitions only. 
The most important knowledge sources for start-ups and SMEs are usually customers, suppliers, and partner/alliances. Gebert et al. (2002) highlighted three different categories to acquire knowledge from customers which are: Knowledge for customers: This can be referred to the knowledge that customers require in order to incentivise them to opt for a particular product or service, examples include knowledge about products, markets and suppliers. Knowledge about customers: This relates to customer motivations. Why would a customer opt to a particular product or service that a firm provides? Understand this question and addressing it in a personalised manner. Examples of such knowledge can be customer histories, connections, requirements, expectations and purchasing activity. Knowledge from customers: This is the knowledge that can be acquired from customers in regard to a particular product and service which can be used to enhance and further innovate those products and services. The basic example of such knowledge is customer feedback.
Chan (2009) used the above-mentioned three categories and applied them to acquisition of supplier and partner/alliances knowledge. Knowledge for supplier: This can be classified as the knowledge required to satisfy the supplier needs about the firm. This can include knowledge about production needs, inventory, products, customers and markets. Knowledge about supplier: This can be defined as the knowledge that the firm requires about the supplier before they can engage in a business with them. This usually refers to understanding the capability, cost, performance and liability of suppliers to assess the financial risks, delivery times and previous known recalls. Knowledge from supplier: This can be through feedback of suppliers about the time they have worked with the firm.
Similarly for partner/alliance Chan (2009) used the same framework as, knowledge for partners: If the firm is working with a partner, it needs to acquire knowledge to satisfy their respective partner’s needs such as knowledge about products, markets and suppliers. Knowledge about partners: This is the knowledge required to assess the partner’s capabilities such as acquiring the knowledge about their distribution channels, products, services, market share, and added offers. Knowledge from partners: The knowledge that can be acquired from partners in relation to their experience of working in collaboration with the firm.
The categorized knowledge then, can be shared with the right department in the firm in order to maximize firm’s efficiency. Therefore, the startup/SMEs should have the right technological infrastructure that conveys knowledge to whomever needs it at the right time while supporting the processes environment and culture for the transfer of tacit and explicit knowledge. If technology is properly designed and aligned to the processes in the firm thereby implemented in a way that does not disrupt existing culture and processes but supports them, then it can be a very valuable tool in the transfer and sharing of knowledge. KM is about establishing the right organizational processes environment culture and technological infrastructure to help you understand what you know relative to what you need to know and then share, protect and further develop key knowledge and knowledge assets.
KM revolves around knowing what knowledge is required by a particular firm in order to achieve competitive advantage in both short and long term and this in large connects it with the firm’s corporate strategy and its understanding of the knowledge that a firm can acquire and where to find that knowledge. In this regard following challenges have been identified.
[bookmark: _Toc81331003]Knowledge Management Challenges
[bookmark: _Hlk80575389]There are three majorly identified challenges regarding knowledge management in start-ups and SMEs. For start-ups, each challenge’s stage is identified whereas, for SME all three challenges can occur at any point in time. The first challenge relates to trust or knowledge-sharing, Gupta et al. (2000) identified that to convince and get people to share information is a major challenge relating to change management. For an effective knowledge sharing and learning environment it is essential to have a well-developed organisational culture, innovative ways of management, senior management commitment and most importantly technological support (Gupta et al., 2000). Levin et al., (2004) in their study concluded that organisation’s main knowledge management agenda should be to create an environment in which employees feel that they have an opportunity to foster both tacit and explicit knowledge. As a result, firms will be able to take advantage of their most valuable resources. For a start-up this challenge is at existence stage of development and it relates to individual’s willingness to share their knowledge as the start-up is just established and the chances of its success are dwindling. 
[bookmark: _Hlk80491192]Another challenge is knowledge retention, this challenge is most likely to happen in the survival stage of the start-up. McGinnis and Huang (2007) concluded that most organisations are not managing the knowledge that they are creating. Xu et al. (2006) also highlight those traditional practices have ambiguous processes to make sure that the captured knowledge will be further analysed, verified and retained for future use.
The third challenge that start-ups and SMEs can face is related to acquisition of knowledge this can happen at every stage but most usually at existence stage, it refers to knowledge that a firm can acquire from internal sources, as Peter Drucker says “You can’t manage what you don’t measure”. In order to successfully maintain a business, you need to have substantial knowledge about various things related to business, leadership and management. External knowledge sources are equally important which create useful success factors and an organisation should consider all the processes of the value chain to know and what is actually happening (Gamble and Blackwell, 2001). 
[bookmark: _Toc81331004]Coopetition in Start-ups/SMEs
[bookmark: _Hlk80642447]Having partnerships with competitors is a common practice in firms and its popularity is also increasing day by day (Hamel et al., 1989; Ritala and Hurmelinna-Laukkanen, 2009). Partnerships in firms can be good in a way that competitors sometimes possess knowledge that can be beneficial for all the participants. Moreover, their vision almost inter-relates with that of their counterparts and gives exposure to the markets, assisting in better collaboration (Ritala and Hurmelinna-Laukkanen, 2009). Additionally, it can save firms huge costs as collaboration allows businesses to share their resources which can assist them in innovation (Hamel et al., 1989). No doubt coopetition helps firms to achieve targets and create value but it also raises the issue of appropriating value (Wu, 2014; Das and Teng, 2003). In addition to that, there are many other factors that influence the alliance performance such as partner attributes, cultural differences, interfirm trust, and mutual trust (Luo, 1997; Inkpen & Curral, 1998; Das and Teng, 1998). Concerning those, many problems can arise that can upset the cooperation. The major issues identified by Wu (2014) in coopetition were knowledge leakage, difficulty in management, loss of control, and suppressing of healthy competition.  Wu (2014) concluded that coopetition needs to be carefully considered and executed in a way that is just for all the participants. Gynawali and Park (2011) also stress that there should be a balance between cooperation and competition. Trustful and considerate coopetition can help start-ups in many ways. However, a bad one can exploit a firm's knowledge, which can raise difficult situations and increase liabilities.
[bookmark: _Toc303695075][bookmark: _Toc303695280][bookmark: _Toc81331005]Knowledge Management Systems
Through the literature so far it is evident that in an organisation, knowledge can be considered a process of collecting information and past experiences and sorting them out in relationships that can be understood and applied by individuals. In other words, knowledge can be considered a mixture of experience, values, contextual information, expert views and fundamental intuitions that can support and enhance new experiences with information at hand (Suroso et al., 2017). 
The system that supports management and organisation of stored knowledge that is most important to the growth of the organisation is referred as to a Knowledge Management System (KMS) (Mahdi et al., 2011). The three aspects of technology that are building blocks for KMS are communication and collaboration, storage, and retrieval (Suroso et al., 2017). The technological tools that can potentially overcome the identified challenges highlighted in section 2.2.3 are discussed in section 2.3.1.
[bookmark: _Toc81331006]Technological Aspect
The potential of modern IT is far from being saturated and is continuously evolving to-date. It’s capability to reduce process times and shrink geographical barriers are the most prominent features that have raised interest in KM on technological grounds (Money and Turner, 2007).
Based on the hypothetical development of framework given by Cyril Eze et al. (2013) six independent variables namely trust, formalisation, knowledge technology, empowering leadership, effective reward system and motivation affect the dependent variable “attitude towards knowledge sharing” which will directly influence the intention to share knowledge.
Since this dissertation focuses on technology, the researcher is interested in independent variable “knowledge technology” or better known as information and communication technology (ICT) which is one of the driving forces for knowledge sharing initiative in firms. Cyril Eze et al. (2013) highlight a research which indicates that effective information technology infrastructure is an important element in building and integrating firms’ operations which is coherent with both information and knowledge within the firm. Information technology helps an individual to access knowledge beyond the formal lines of communication (Alavi and Leidner, 2001). These ICT applications and tools include intranets and extranets, shared workspaces, Wikis, discussion forum boards, groupware, and blogs all of which are handy in encouraging management and sharing of knowledge required in getting specific tasks accomplished. ICT makes it possible for the organisation to make large amount of data accessible to the users in timely manner (Riege, 2005). Start-ups/SMEs would therefore gain a lot from the deployment of functional information systems to enable greater knowledge exchange in the firms. There are various technologies that complement a sound technological knowledge management infrastructure which can be blended in together for a more robust infrastructure in-terms of sharing, retaining and acquiring knowledge. Some of the prominent technologies that assist the procedure of knowledge management are Groupware tools, Internet of Things, Social Web Technologies, and Cloud Computing.
Groupware Tools
These tools are mostly used in collaborative working environment where knowledge sharing is main objective and collective working of individuals lead to sharing of their tacit knowledge. These tools are based on three concepts: 1) Communication: this supports fast and easy integration of teams/groups by sending information, requests and instruction. 2) Collaboration: This allows people to work on same projects or processes which enables the exposure of experience (tacit knowledge) and sharing information. 3) Co-ordinations: This allow people to work in co-ordinated manner by automation and sequence management that are defined to achieve overall goal. It is done through defining the order of tasks and people involved in the tasks. These processes are either triggered by the individuals involved or by pre-programmed automatic actions (Alcoforado et al., 2019).
Alcoforado et al. (2019) conducted a qualitative research where they interviewed employees of different sectors within the company with detailed categorisation of the transcriptions of all interviews and through those most evidenced dimensions were observed. They came to the conclusion that in terms of corporate network there was increased speed in internal processes, cost reduction, availability of information with operational improvement and flexibility. In terms of barriers for effective use of groupware technology specially intranet there was lack of knowledge of the tool, underutilisation and poor use of the tool, it was also highlighted that there was a cultural issue which concerned with lack of change of mentality for improved use of the tool but with the right amount of exposure groupware tools can overcome the first identified challenge in-terms of knowledge management.
Internet of Things
IoT is another technological development in recent years that has a huge potential of contributing to knowledge management. IoT is also referred as Internet of Everything or Industrial Internet and can be defined as the physical devices interconnected with each other having integration capability to interact, collaborate and exchange knowledge with one another over a network by use of IT (Smart, 2017). IoT has been implemented in various businesses so far and is still under development. The growth of IoT will increase exponentially as predicted by Statista (2020) is shown in figure 2.1, which will open up even more opportunities for businesses.

[bookmark: _Toc81250280]Figure 2.1 Predicted increment in IoT connected devices (statista, 2020). 
Large enterprises are utilizing the IoT to collect, manage, analyse, and use large amount of data to achieve different tasks such as automating processes, monitoring inventories, equipment, and other systems in order to achieve optimal efficiency and cost reductions, in addition to that they are also using IoT to understand customer behavior, giving them a competitive advantage. Now for start-ups and SMEs, IoT presents an opportunity to work efficiently and there are plethora of possibilities to use it within the companies such as collecting knowledge in form of data from different devices in-operation and sending it directly to the cloud where it can be analysed in real-time alerting small manufacturer about equipment failures and preventing downtime, further applications include monitoring of temperature, lights, automatic inventory tracking through Radio-Frequency Identification (RFID) sensors etc., (Jones and Graham, 2018). 
[bookmark: _Hlk80492699]Diffey (2014) has categorised the benefits of the IoT into five key segments; 1) IoT increases operational efficiency by refining, integrating, optimising and automating business processes across an organisation. In an organisation that has functions dispersed widely, IoT can provide and share information in real-time by combining those business processes. 2) IoT creates room for innovation and new product development, enables businesses to move to a service-based proposition, generates reoccurring revenues and services new markets which create new revenue streams. 3) IoT enhances Customer Relationship Management (CRM). It allows to greatly increase company’s number of customer touch points which in-turn strengthen their relationships with the consumers. 4) IoT enhances safety and security of staff and customers within the business by monitoring things like fire alarm and escape route access. 5) It allows businesses with their Asset Relationship Management (ARM) by monitoring an asset’s performance and output in real-time. It also manages problem detection and life cycle management more accurately.
Smart (2017) conducted a survey of 53 owners/executives of SMEs to assess awareness of IoT and provided them with IoT based technologies to study the awareness of the technology. In a nutshell, she concluded that most of the owners who were not using basic IoT based technology were keen in adopting them as the major benefit of IoT was giving an edge to the businesses in terms of efficiency which will ultimately result in low costs for the firms. Another major benefit was the collection of data which could be used for better decision making for the firm. Through this survey, owners who were not aware of the IoT based technologies, 34% of these respondents said that implementing the technology would definitely provide value to their firm. In reflection to the study conducted by Smart (2017), Jones and Graham (2018) conducted a research and concluded that medium sized companies were still adopting these changes where as small sized companies showed significant disconnection from the use of IoT. The major problem with small businesses is lack of awareness of IoT integration in terms of what they are and how they could in aiding their business. 
Since through the use of IoT most of the devices are interconnected and can be monitored remotely, they generate huge data in real-time and KM can play a role in turning the incoming data from IoT devices into useful knowledge effectively (Uden and He, 2017). IoT opens up new opportunities to improve knowledge management practices and to enhance knowledge flow through advanced ICTS, moreover the network connectivity creates opportunity for individuals and organisations from different disciplines to gather and share data (Santoro et al., 2018). The new technological development in the field of IoT has ground breaking potential as it has not only changed the way businesses gather and use data, but also, has the ability to transform that information into knowledge which can create an inimitable competitive advantage and develop innovation capacity (Santoro et al., 2018).  
It is safe to say that in regard to KM, IoT is proving to be a major player. However, for SMEs, they should understand the implications of IoT before implementation and should be mindful about the limitations as well, lack of knowledge about the technology and IT expertise would definitely be a huge hurdle in implementing it. In addition to that, not having proper security protocols would also provide ways for hackers to hack in to the system and become nuisance for the business. Therefore, this technology requires a careful implementation.
Social Web Technologies
As highlighted above in the literature, the most challenging type of knowledge in-terms of sharing and retaining is tacit knowledge. Since, sharing and retaining tacit knowledge which includes experiences, skills and know-how is always in the best interest of an ogranisation (Taylor, 2007), it is of the utmost importance for a start-up/SME to overcome this challenge. In-order to assess the development of technology and the positive impact of IT on tacit knowledge sharing, it is important to highlight some technological development in the field of social web that have enhanced not only the sharing of knowledge but has also majorly contributed towards retention of that. 
Technologies that create a network, otherwise known as collaborative technologies and virtual spaces, where the information and knowledge can be shared in real time have been known to encourage innovation in SMEs (Soto-Acosta et al., 2017). These technologies can be categorised as social web technologies that can be used to distribute and share experience of an individual with the whole organisation which will be always at the disposal of the organisation and can be used at any time by the organisation to apply that knowledge for the creation of new products, services or processes. Above all, these technologies are totally remote and hence can be used by partners from remote places (Soto-Acosta et al., 2017). This enables the SMEs to work efficiently with the information without being limited to the distance. Social web technologies as the name suggests operates on web technology and its effectiveness also depends on development of this technology. So far, these models are primarily based on Web 2.0 and Web 3.0.
The web-models have been upgrading along the years and different features have been introduced in them, for example the web 2.0 (2nd generation) allowed the assembling and managing of large number of people with common interests based on their social interaction (Aghaei et al., 2012).
Similarly, web 3.0 (3rd generation) focused on reducing human effort and decision making (Aghaei et al., 2012).

[bookmark: _Toc81268433]Table 2.1 Comparison between Web 1.0 and Web 2.0 (Aghaei et al., 2012).

[bookmark: _Toc81268434]Table 2.2 Comparison between Web 2.0 and Web 3.0 (Aghaei et al., 2012).
Table 2.1 differentiates the technological advancement from Web 1.0 to Web 2.0 whereas Table 2.2 differentiates the advancements in Web 2.0 to Web 3.0.
Some of the most useful tools in web technologies that can enhance knowledge management are explained below:
· Blogs:
Blogs can be considered to be empty books or online diaries that can be filled with useful information and this information can be of all sorts (Wan and Zhao, 2007). For example, if we consider a food start-up, employees (chefs) can create a private blog where they could share their recipes with their colleagues or talk about certain ingredient, another great example would be Moodle in different universities. Wan and Zhao (2007) also provide the fact that contents posted on a blog can be text, images, files, audio and video, furthermore, when a blog is written its contents can be archived by the date it is posted, moreover, people can express their immediate feedback by commenting. Therefore, blogs are useful ways to share tacit knowledge as it gives everyone an opportunity to express their experiences, not only that but it also encourages discussions, people can write their immediate thoughts, they can express or take notes from the available personal knowledge and all that in a friendly environment (Chatti et al., 2007). They are also helpful in nurturing social ties within the organisation by creating informal links among employees and as a result improving their socialising practices (Jarrahi and Sawyer, 2013).
· Wikis:
Wikis are tools that allow collaborative authoring to take advantage of collective intelligence (Razmerita and Kirchner, 2011). In organisations wikis are usually internally set-up where employees can edit without needing particular permissions or other IT-skills (Jarrahi and Sawyer, 2013). Creating a collective knowledge base where the group’s knowledge is prominent than the individual knowledge and the end result is through group intervention (Wan and Zhao, 2007). In many cases employees need certain information or need to refer to past works (Jarrahi and Sawyer, 2013), wikis apart from collaborative authoring also works as a knowledge repository which holds plethora of information and documentation that can be retrieved by employees at any time, it can also hold personal experiences from past employees in a documented form providing them tacit knowledge. It is safe to say that they serve as organisations memory, which consists of past experiences and engagements (Akerman, 1998).
· Social networking sites:
[bookmark: _Hlk80648831]Kane et al. (2010) defines social networking as a user-friendly and user generated environment which is a great pathway to collaboration and cooperation, both of which are extremely crucial in a true learning environment. These skills can be enhanced in a learning environment that uses social networking leading to social learning which can be defined as, “any learning that occurs within a group, organization, or cultural cluster, and includes: the procedures by which knowledge and practice are transmitted across posting cycles, across different work situations and across time” (Warne et al., 2001). By use of social networking sites as a web technology can enhance ties among individuals by reducing the discord out of collaboration, creating trust by contributing towards culture of sharing, and as a result increasing job satisfaction which can in-turn contribute to increased productivity (Sophia van Zyl, 2009). Moreover, social networking is great way to get in touch with the customers as well as the public, opening doors to external knowledge acquisition. This can also assist an organisation to express their image of being innovative or market leaders etc (Sophia van Zyl, 2009).
· Multimedia Sharing tools:
These tools are helpful in sharing technical knowledge, through the use of video (podcasts/vodcasts), organisations can reduce time as well as money to enhance the process of knowledge sharing. These tools can transfer hands-on experience which otherwise may not be verbalised or documented (Chatti et al., 2007). Take example of YouTube in today’s date where there are thousands of tutorials that are accessible to general public for free, if an organisation instated such medium to share experiential knowledge available for the employees at all times, it will most certainly boost various processes in the organisation. In addition to that, various problems of self-esteem can be resolved, e.g., if a senior employee is having trouble with a process and that employee is hesitant to ask about that process from someone junior to him, it would cause huge disruption in the process.
· Rich Site Summary (RSS):
RSS is usually used for sharing explicit. It helps user to retrieve the latest content from the sites one is interested in, keeping them up-to-date with the information, in addition to that, it saves time by avoiding the need of visiting each site individually or joining each site’s email newsletter (Wan and Zhao, 2007).
Understanding of web models should work as holistic framework for evaluation of different strengths and weaknesses concerning competition, both current and future which could play an important role in success of the companies. This could also help the companies decide on target audience and their interests and ways to approach them through digital media, reducing the risk of failure exponentially. By integrating web technologies into an organisation’s knowledge management infrastructure, the organisation can maintain, acquire and update, share, and retain important knowledge effectively.
Cloud Computing
In addition to IoT, implementation of cloud computing is another technological tool that can enhance knowledge management exponentially. Mell and Grance (n.d.) from National Institute of Standards and Technology (NIST) define cloud computing as, “cloud computing is a pay-per-use model for enabling convenient, on-demand network access to a shared pool of configurable and reliable computing resources (e.g., networks, servers, storage, applications, services) that can be rapidly provisioned and released with minimal consumer management effort or service provider interaction.”
[bookmark: _Hlk80650171]According to Gupta and Saini (2017) organisations are looking towards adoption of cloud technologies to decrease their over budget in IT sectors and also to focus more on their core-business values. They further explain that cloud computing provides co-relation of two major trends in IT which are, 1) IT Efficiency: utilizing the advanced computer systems to their full capabilities making most of their highly scalable hardware and software resources. 2) Business agility: using IT as a competitive tool through rapid deployment, use of computer intensive business analytics, parallel batch processing and mobile interactive applications that can respond present knowledge in real-time.
[bookmark: _Hlk80650160]Start-ups and SMEs could benefit hugely by implementation of cloud services reason being that there is an issue of retention of valuable resources for knowledge management system (KMS) and cloud-based KMS would allow SMEs to take advantage of a domain that was previously accessible to large and resourceful organisations (Sultan, 2013). Cloud computing also presents an opportunity for the firms to continuously innovate by taking advantage of new developments in IT technologies and reduce the cost of organisational KMS (Liao et al., 2011) by saving huge costs on knowledge base.
Carcary et al. (2014) identified Cloud Readiness Model (Loebbecke et al., 2012) to be a successful cloud adoption model that can be used for knowledge sharing as well as knowledge retention in SME.

[bookmark: _Toc81250281]Figure 2.2 Cloud Readiness Model (Loebbecke et al., 2012).
Figure 2.2 explains this model which consists of 3 phases and these phases help to identify the IT services that are cloud ready. The model helps identify and separate the IT services that are ready to be transferred to the cloud from those that are still under development by establishing cloud-readiness assessment criteria relevant to organisation’s context, then assessing those IT services against the criteria and in the process pointing out the most critical aspect to work on. Loebbecke et al.’s (2012) model not only serves as the assessment for identification but also provides an insight in selecting most suitable cloud service provider (CSP) for the cloud ready devices. Throughout the process this model also takes into account the importance of management influence as well as employee buy in. In a KMS model for startups/SMEs this model can be blended in with the knowledge that an organisation has helping them indexing, screening and sorting that knowledge for future use and all that through IT services. 
Moreover, it is important to codify knowledge as IT deals with codified knowledge. However, the process of coding knowledge is complex. There are various techniques to code knowledge, that include text-oriented codification, formula-oriented codification, data-oriented codification, rule-oriented codification, multimedia-oriented codification, concept-oriented codification, and process-oriented codification (Zwilling and Natek, 2017). Codification is the best way to capture knowledge as it can be saved on IT structures such as cloud and can be retrieved when needed (Kimble, 2013).
[bookmark: _Toc303695076][bookmark: _Toc303695281][bookmark: _Toc81331007]Models
[bookmark: _Toc81331008]Technical Enterprise Architecture

[bookmark: _Toc81250282]Figure 2.3 Technical Enterprise Architecture (Chan, 2009).
Figure 2.3 explains Technical Enterprise Architecture where Chan (2009) studied Customer Relationship Management (CRM), Partner Relationship Management (PRM) & Supplier Relationship Management (SRM) and blended them into Enterprise Relationship Management (ERP) for knowledge management for the enterprise. The model consists of hardware platforms and communications networks, hardware platforms include the tools that help create, capture, and share knowledge. The knowledge storage unit works as a knowledge repository, in addition to that, the knowledge utilization unit is implemented for knowledge retrieval. This is the integration of KM-ERM (Enterprise Relationship Management) which supports the process of knowledge management. This model provides an enterprise framework of integration that expands the process level, conceptual level and technical level encompassing the overall operations, analytics and knowledge. Although ERM is a whole new topic to research upon, all the above-mentioned technological tools in literature review can be inculcated in the Technical Enterprise Architecture given by Chan (2009) which is discussed in section 2.5, further simplifying the model and potentially creating a general knowledge management system that can be adopted by start-ups and SMEs.
[bookmark: _Toc81331009]Technology Acceptance Model for Implementation of KMS
For successful integration of technological Knowledge Management System, a firm should implement a sound technology acceptance model because new technologies can be a challenge for the employees to cope-up with. With TAM in place for knowledge management system firms will have an advantage of implementing new technologies that can foster innovation, encourage knowledge sharing and as a result improve a start-up/SME’s success rate.
The TAM given by Davis (1989) which is the adoption of the Theory of Reasoned Action (TRA), was designed solely to foster user acceptance of IT and would be used as the foundation here. Figure 2.4 below shows TAM by Davis (1989).

[bookmark: _Toc81250283]Figure 2.4 Technology acceptance model (Davis, 1989).
Based on this model IT acceptance depends on two things namely, perceived usefulness and perceived ease of use. Perceived usefulness can be explained as the degree to which an individual believes that using a particular system would ultimately improve overall performance (Suroso et al., 2017) and as a result it will influence the intention to use the technology through manifestation of positive attitude (Money and Turner, 2007). Perceived ease of use can be defined as the complexity of the system whether it is easy to use or not. Perceived ease of use also influences perceived usefulness in a way that if an individual thinks that if a system is easy to use, the system is useful for them. Through these two variables an individual forms up an attitude towards using the system, however, Davis et al. (1989) found that it has little influence on the behavioral intention to use the system than perceived usefulness has on it and validated that the behavioral intention to use IT is a reasonably reliable predictor of use. Money and Turner (2007) concluded that there are positive relationships between perceived usefulness and perceived ease of use are main driving force for employee’s intention to use the system. Suroso et al., (2017) through qualitative research method also came to the conclusion that perceived ease of use notably influences perceived usefulness of the use of KMS which meant that the intention to use depends mainly on these to variables also, this influences employees’ acceptance of KMS.
[bookmark: _Toc303695077][bookmark: _Toc303695282][bookmark: _Toc81331010]Conceptual Framework
A conceptual framework either graphically or narratively explains the main things to be studied and these may include key factors, constructs or variables and supposed relationship between them (Miles and Huberman, 1994). In other words, it is the researcher’s explanation of how research problem would be explored (Adom et al., 2018). This section in the dissertation will be illustrating the conceptual framework in relation to the literature review which will potentially address the research objectives.

[bookmark: _Toc81250284]Figure 2.5 Conceptual Framework
[bookmark: _Toc303695079][bookmark: _Toc303695284]Figure 2.5 shows the conceptual frame work that is applied in this dissertation. It is important to highlight that this framework has been adopted from Technical Enterprise Architecture given by Chan (2009) and is developed on the grounds of technological contribution to the overall KMS as discussed in the literature. The everchanging environment has been highly dynamic and enterprises have recognised that knowledge management is one of the most important factors to drive or at least point an enterprise towards success (Xu et al., 2006). From the literature review, the framework explains and points towards further research to a successful implementation of KMS in start-ups/SMEs that would result in increased chances of start-up and SME success. However, this implementation as stated before focuses technological aspects, therefore all the stages are encompassed by technology. 
There has been a good bit of research done on KM and KMS. However, very little research can be reflected to problems and challenges that have risen in recent times relating to start-ups and SMEs, especially when considering technology. Most of the research found on KM topic was dated back to first decade of 21st century. In addition to that, the research inculcating technological tools relating to KMS was found to be done separately for different tools. As the main aim of this dissertation emphasizes on exploring knowledge management in light of technological tools, learning about the tools and their impact on KMS is extremely important. The implications of tools in the framework will be presented in section 4.1. In addition to that, the holistic approach of KMS with TAM in this framework will address the second and third objective of this dissertation.
The framework aids and addresses all the research objectives, firstly the challenges and coopetition are directly influential on knowledge management. Knowledge management is done through a sound structure known as KMS. Since KMS is embedded with different technologies, implementation of TAM will be highly appropriate. This will be a decisive factor in relation to how the employees will adopt to the KMS. 
To further simplify the framework, start-up and SME success depends on proper knowledge management (Lee, 2016; Lee and Choi, 2003; Sharkie, 2003), which in turn depends on proper implementation and well-developed KMS along with the right TAM, which focuses on perceived usefulness and perceived ease of use of the IT system. KMS, as discussed previously in the literature, deals with acquisition, creation, sharing, retaining, and utilisation of knowledge in an organisation. This framework encompasses all the KM aspects and technological tools discussed in the literature review, starting with the Knowledge Sharing (KS) managed by Multimedia Sharing tools such as vodcasts/podcasts, Groupware softwares, Social Networking Sites or Blogs. It is important to note that the connection between Knowledge Base and Knowledge sharing mechanism is bilateral for two reasons, 1) For a KMS it is crucially important to present the data when and where needed without delay, 2) So that the knowledge generated through knowledge sharing is fed directly to the knowledge base. 
Loebbecke et al. (2012) Cloud Readiness Model can be adopted for effective use of knowledge base, where the useful knowledge can be identified, screened, indexed and made available for the organisation at all times. The coder is used to turn the useful knowledge in codified knowledge and save it in the knowledge base whereas the de-coder is used to make the knowledge understandable for the person requiring it. The knowledge gathered from knowledge acquisition server can be represented as acquired knowledge and is sent through a coder to the cloud Knowledge Base which works as a Knowledge Retention server for future use. 
All the while, knowledge acquisition (KA) from internal and external sources. Internal sources are employees having tacit or experiential knowledge, whereas external sources encompass knowledge from customers, suppliers, and partners/alliances. Internal and external knowledge can be acquired using private Wikis (company-based) to collaborate, update, and co-author a project. Also from RSS, which provides updated content to the employees, or from IoT technology that collects data from the interconnected devices and transforms that data into knowledge, and lastly, knowledge from any open-source knowledge-based tool such as DSpace (Institutional Repository Application) (Donnellan et al., 2005).  
The basis of the frame work is derived from the literature review which states that the startup and SME should have a technological infrastructure that has the ability to transfer the knowledge to the ones who need it most in the firm. If the technology is properly integrated and implemented in a firm that supports existing culture and processes it can turn out to be most valuable tool in the sharing and communicating of knowledge.
The dissertation will now focus on further researching the model as reflected in the main aim that is to explore knowledge management inculcating technological tools that can assist start-ups/SMEs with their knowledge management and potentially point them towards success. For this reason, this framework will be further evaluated. 
[bookmark: _Toc81331011]Conclusion
The literature review explored knowledge management and highlighted the importance of it in start-ups/SMEs. It shed light on three aspects of knowledge management namely, Knowledge Sharing, Knowledge Retention, and Knowledge Acquisition. Moreover, the literature also briefly explained the usefulness of each of the three aspects to knowledge management. After explaining knowledge management, the researcher highlighted 3 main challenges that have been identified from past studies in-terms of KM that influence the sharing, retention and acquisition of knowledge. 
In addition to that, the knowledge management system and its technological aspects were highlighted where different technological tools were pointed-out and explained which can aid to potentially over-come the identified challenges. 
The Technical Enterprise Architecture was made grounds to further research to further simplify KMS that can be soundly adopted by start-ups/SMEs. Moreover, the TAM was explained highlighting the main aspects “perceived usefulness” and “perceived ease of use” that can allow smooth integration of technological tools in start-ups/SMEs.
Next chapter will focus on research methodology and design adopted in this dissertation that will help in answering research questions. Moreover, it will also be explored whether or not the conceptual KMS inculcating identified technological tools will be helpful in pointing start-ups/SMEs towards success.


[bookmark: _Toc298582118][bookmark: _Toc303695080][bookmark: _Toc303695285][bookmark: _Toc81331012]
Methodology and Research Design

[bookmark: _Toc303695081][bookmark: _Toc303695286][bookmark: _Toc81331013]Overview
The following chapter will focus on justifying and explaining the methodological approach taken in this dissertation.  The research model given by Saunders, Lewis and Thornhill (2009) known as the research onion allows the researchers to determine the research process starting off with the outer layer termed as “Philosophies” all the way to the central layer “Techniques and procedures”.

[bookmark: _Toc81250285]Figure 3.1 Research Onion (Saunders, Lewis and Thornhill, 2009).
Starting from the outer most layer, the researcher should establish the philosophy for the research. The term research philosophy has been known to be related to the development of knowledge, hence it depicts the birth of the knowledge and the nature of the knowledge. Research philosophy is identified by Dudovskiy (2018) as a belief which classifies ways in which the data gathering phenomenon should be gathered, identified, and used. Research Philosophy is considered to be important because it can help researchers come across and apply designs which are new to them. It also helps researchers recognize the designs which will work. According to Suanders, Lewis and Thornhill (2009), the research philosophy the academic researcher adopts will answer assumptions of how they view the world. 
According to Easterby-Smith et al., (2002), there are three vital points linked to the idea of research philosophy. One of these ideas is that when researcher understands philosophies, he/she may be able to further refine the research methods and collect more robust evident to be used in the research and as a result answers the research questions more convincingly. The other idea of research philosophy is that when the researcher understands the philosophy behind research it brings clarity to the research. Hence, it makes it easier for the researcher to answer their research questions. The last important point that was highlighted was that researcher when learns and integrates the different methodologies in their research they unveil the world of focus by elimination of un-necessary work for the researcher. Positivism, Realism, Interpretivism, and pragmatism are amongst the most significant philosophies (Saunders, Lewis and Thornhill, 2009).
The second layer in the onion determines the method a researcher should opt for. This decides either to conduct a deductive method or inductive method. A deductive approach requires the researcher to build a theoretical or conceptual framework to test empirical observations (Hussey & Hussey, 1997). The data collected in this method is usually quantitative (however, that’s not always the case) (Saunders, Lewis and Thornhill, 2009). Whereas, in an inductive approach theory is built by observing the empirical reality. The data collection in this case is usually qualitative (Saunders, Lewis and Thornhill, 2009).
The third layer in the research onion relates to selection of the research type. The three types are; 1) Exploratory study which deals with obtaining new insights, answering the question “what is happening?”, and to evaluate a phenomena in a new light (Robson, 2002). 2) Descriptive study which is used, “to portray an accurate profile of persons, events or situations” (Robson 2002; p. 59). 3) Explanatory study which creates causal relationships among different variables (Saunders, Lewis and Thornhill, 2009). Moreover, the third layer also establishes which method will best answer the research question i.e., an experiment, survey or a case study etc. 
Furthermore, the fourth layer allows the researcher to ponder on which data collection method will best answer the research questions, mono method, multi method or mixed method. Firstly, mono method is one where only one data collection (either quantitative or qualitative) and data analysis method is used (Saunders, Lewis and Thornhill, 2009). Secondly, multiple method where a researcher uses ‘more than one data collection technique and analysis procedure to answer your research question’ (Saunders, Lewis and Thornhill, 2009; p. 151). Lastly, mixed method where both qualitative and quantitative data collection methods are used (Saunders, Lewis and Thornhill, 2009).
The fifth layer of the research onion gives consideration of time horizon to complete the data collection either longitudinal or cross-sectional. Longitudinal is the one in which the researcher invests a lot of time. Whereas cross-sectional time horizons are time constrained (Saunders, Lewis and Thornhill, 2009).
In the sixth and final layer of the research onion, the researcher has to select research techniques and procedures best suited to collect and analyse data. This typically relates to collection of data using secondary source, through observation, by means of interviews, or using questionnaires (Saunders, Lewis and Thornhill, 2009). 
Following figure 5.2 shows the adaptation of Research Onion in this research and justification of methodological research approach will be presented in subsequent sections.

[bookmark: _Toc81250286]Figure 3.2 Adaptation of Research Onion 
[bookmark: _Toc298582119][bookmark: _Toc303695082][bookmark: _Toc303695287][bookmark: _Toc81331014]Research Philosophy and Approach
A paradigm in research philosophy defined by Saunders, Lewis and Thornhill is way of interpreting social phenomena from which one can try to understand and explain these phenomena. Whereas, according to Bryman (1988), paradigm is a cluster of beliefs which impacts the ways in which research should be conducted and interpreted.
According to Guba & Lincoln (1994), generally in research philosophy three assumptions have been identified within it that are epistemology, ontology, and axiology. Epistemology can be defined as the theory of knowledge. It refers to the perspective on what is or what can be the suitable knowledge in the subject. Ontology is on the subject of the concern about the reality (Searle, 1998; Munn, 2008). Whereas axiology is known as assumptions about the nature of values and judgements regarding those (Saunders, Lewis and Thornhill). 
As epistemology is concerned with what is or what should be acceptable knowledge, or it is recognised as the research that explains knowledge theories. The origin, practices, and approaches in which the knowledge can be obtained, established, and adapted. The management sciences research relate epistemology with two deep-rooted foundations: positivism and interpretivism. Positivism employees an apparent quantitative method to inspecting phenomena. Positivism is a philosophical position that advocates using natural sciences to examine social reality and generate conceptions that conform to the law. While interpretivism is a critique of it since it represents a subjective viewpoint (Saunders, Lewis and Thornhill, 2009). Positivists are known to study the casual explanations, laws, and approaches for research purposes, but interpretivists believe humans differ from physical phenomena as humans create value. One of the significant differences between positivism and interpretivism is that Positivism is a deductive approach while interpretivism is inductive approach. According to Andrew & Freeman (1998), a different alternative to positivism and interpretivism was found out to be pragmatism. Pragmatism is a mixed paradigm of both interpretivism and positivism. This approach when used by researchers who conduct qualitative methodologies will let them think and research beyond the positivist approach.
After thorough reading and understanding it has been observed that for the purpose of the on-going research the inductive approach of interpretivism has been recognized as the suitable paradigm. The research will implement the interpretivist opinion with regard to epistemological orientation. Moreover, the researcher will use mono method. The on-going research involves the understanding of KM in light of technological tools. Considering conceptual framework ground of research, the data is collected through qualitative method (interviews), and post data analysis will allow the researcher to present the arguments that whether or not implementation of technological tools will enhance knowledge management process within a KMS.
[bookmark: _Toc298582120][bookmark: _Toc303695083][bookmark: _Toc303695288][bookmark: _Toc81331015]Research Strategy
The research comes in the category of exploratory type. Exploratory is one where there are few earlier studies are done therefore, semi-structured and in-depth interviews are deemed appropriate (Robson, 2002). The strategy applied in this research is Action Research as it concerns with resolution of organizational issues and involves practitioners (Saunders, Lewis and Thornhill, 2009). Moreover, the researcher is also involved in this study leading to conduct semi-structured interviews. Conducting semi-structured interviews will aid the researcher to know the challenges that start-ups/SMEs are facing in regard to KM and in the process, pose a technological solution to those. Moreover, it will be a sound approach to identify the effects of implementation of technological tools in start-ups/SMEs as a KMS and to assess the extent to which those can assist start-ups and SMEs in their overall performance. this research falls into this category because as mentioned in the literature very little study is done when it comes to integration of KM with technology. Due to the time-constraints this research falls in the category of cross-sectional time horizon.
Interviews range from structured to semi structured and unstructured interviews (Saunders, Lewis and Thornhill, 2009). Semi-structured interviews have perks of both structured and unstructured interviews. The accomplishment of any interview is significantly determined by choosing an appropriate interview type; this is because different scenarios require different interview approaches. The interviews will be non-standardised type as Cooper and Schindler (2008) explain that when a study includes exploratory element, it is most-likely that the researcher will conduct non-standardised (qualitative) research interviews.  For this reason, semi-structured interviews were deemed appropriate. Semi-structured interviews are known to be flexible so the interviewer can ask other questions related to the area of research to better explain the stance of interviewee (Saunders, Lewis and Thornhill, 2009). The researcher may overlook some research area questions but the flexibility of semi-structured interviews will allow the researcher to further explore them with respondents. However, one of the critiques of semi-structured interviews is that they are time-taking and can also deviate from the focus of the research at some point.
The interviews will then be analysed by template analyses which is explained later in this chapter, subsequently extracting the findings. The main themes and relative literature to those is pointed out in the following table 3.1.
	Main Themes
	Relevant Literature 

	Potential challenges regarding start-ups/SMEs
	2.2.3 Knowledge Management Challenges

	Importance of co-opetition
	2.2.4 Coopetition in start-ups/SMEs

	Perspectives on different technological tools
	2.3.1 Technological aspect

	Implementation of KMS
	2.5 Conceptual framework


[bookmark: _Toc81268435]Table 3.1 Main themes and relevant literature.
Further specifications for the research strategy are given in following sections. 
[bookmark: _Toc298582126][bookmark: _Toc303695084][bookmark: _Toc303695289][bookmark: _Toc81331016]Collection Primary Data
[bookmark: _Toc303695085][bookmark: _Toc303695290][bookmark: _Toc81331017]Sources
The process of data collection can be referred as to gathering information on variable quantity that benefits the researcher for undertaking research. The most important factor to take care of in research is honesty, honesty promotes accurate results (Kabir, 2016). Regardless of what researcher decides to undertake as a suitable research method whether qualitative or quantitative it is necessary that the data collection should be authentic to maintain the research ethics. 
As mentioned in the previous section to address the research objectives of this dissertation semi-structured interviews are most suitable. The primary data consists of 7 interviews which were held online based on the participants choice of online call application and selected participants were notified 2-3 weeks prior of the interviews. The participants gave their consents to voluntarily be a part of the research sample and we notified that they will be recorded and quoted for the purpose of research. Two interviewees were from Pakistan, three from Ireland, one from Germany, and one from Turkey. One interviewee from Pakistan is an owner and CEO of marketing Start-up and the other one is a senior web developer in SME relating to IT industry. Three interviewees from Ireland included individuals at senior positions in SMEs relating to legal, retail and health industry respectively. The interviewee from Germany is a senior web developer in tourism industry and the interviewee from turkey has former experience working in textile industry. This will broaden the understanding of the research objective and may end up contributing to identifying more promising challenges and their solutions which would result into giving this research a more robust model. Additionally, it will also aid in theorising the effect of implantation of KMS in start-ups and SMEs.
Since this is research follows interpretivist epistemology, semi-structured interviews give researcher the opportunity to ‘probe’ answers as a result potentially collecting a rich and detailed set of data. However, some negatives of this approach are that it may hinder interviewee response which results in reduced reliability, technical problems may arise, transcribing audio recording is a lengthy process, and issues like generalisability of findings are most common (Saunders, Lewis and Thornhill, 2009).
[bookmark: _Toc303695086][bookmark: _Toc303695291][bookmark: _Toc81331018]Access and Ethical Issues
Ethics is about what is right and in terms of research ethics is the consideration of moral ethics of the society. Researchers frequently have trouble with ethical issues while conducting their research projects. Some issues are predictable hence can be looked into easily while others are faced unexpectedly and can delay the research process or bring troublesome issues to the researcher. In order for the research to take place efficiently suitable ethical inspecting is needed (George, 2016). The basic principle of respect suggests that consent from participants should be taken with full transparency and along with transparency privacy and confidentiality should be maintained at all times.  Researcher should be well aware of ethical guidelines while conducting the research and should have the ability to solve issues as they emerge during the research process. 
Moreover, deception in research arises as a result of academic researchers presenting untruthful and inaccurate knowledge to respondents for the goal of conducting deceptive research (Saunders, Lewis and Thornhill, 2009). The researchers should not tamper with the information and should provide it to the participants exactly as it is, since anything less is a violation of the ethical code of conduct.
For this research, the research participants were informed about the main aim of the study as well as the purpose of it. Each respondent was emailed an information sheet about the on-going research and main questions were highlighted in that sheet. Furthermore, they were informed that their participation is voluntarily and that they can discard any question and even the interview at any point of the study without any explanation. It was also highlighted that their statements will be treated confidentially. The interviews conducted were after the participants shared their consents to being interviewed, also in order to maintain safe environment during the pandemic the interviews were conducted online as per participants choice of online call application. In order to maintain the anonymity of the part-takers the names were not included in the research. 
[bookmark: _Toc303695087][bookmark: _Toc303695292][bookmark: _Toc81331019]Approach to Data Analysis
Since, semi-structured interviews are conducted in this research, interview transcripts may contain large descriptions. However, they lack explanation and need to be interpreted and explored to make sense of the data. These interpretations can be made through the coding process by condensing the transcripts into smaller segments (Sang & Sitko, 2015). 
The data analysis technique used in this research is Template Analysis. This analysis follows a deductive and an inductive approach to qualitative analysis in a way that the researcher can predetermine the codes and as the data are collected and analyzed those codes can be altered or added (King, 2004). 
Template analysis is most accurate in this research because it is a transparent, efficient and flexible approach to data analysis (Matthews et al., 2018; King, 2016). In template analysis within the template, codes are arranged in a hierarchical composition with the high-level codes with broad themes. General level codes are also incorporated, these are the codes that are not directly linked with the research themes.  
Since the collected data will be rich it is most-likely that additional themes and codes are identified within that data. After sorting and categorising the data all the themes will be apparent. As of now four identified themes are given below in table 3.2,
	Potential challenges regarding start-ups/SMEs

	Importance of co-opetition

	Perspectives on different technological tools

	Implementation of KMS


[bookmark: _Toc81268436]Table 3.2 Identified Themes
As we live in a technology embedded world and with the advancements of technology there are multiple software that can help with coding of qualitative data. NVIVO or ATLAS Ti are the commonly used for qualitative data analysis. Although the software exists but manual analysis helps maintain the focus of the research (Zamawe, 2015). Therefore, in the context of this on-going research it was decided that manual analysis will be opted as the suitable data analysis approach of qualitative data. Data analysis will convert collected data in to suitable codes and each set of codes will be an input to appropriate theme. Lastly, based on the thematic units and codified data, findings will be extracted and discussed.
[bookmark: _Toc303695088][bookmark: _Toc303695293][bookmark: _Toc81331020]Conclusion
This chapter discussed in detail what philosophical stances are and for the purpose of this research which stances will be followed or adopted. Firstly, addressing the philosophical stances it was decided that interpretivism will be followed as the philosophical method of this research. Secondly, qualitative data was collected through semi-structured interviews and for data collection purposes it was decided that template analysis will be the desired technique while adopting the manual data analysis process. Ethical implementation was also contemplated in this chapter. The findings collected using the prior-mentioned methodology will be presented and discussed in the following chapter.


[bookmark: _Toc298582130][bookmark: _Toc303695089][bookmark: _Toc303695294][bookmark: _Toc81331021]
Presentation and Discussion of the Findings

[bookmark: _Toc303695090][bookmark: _Toc303695295][bookmark: _Toc81331022]Overview
This chapter focuses on highlighting the main findings of the dissertation through conducted research, those will be followed by detailed discussion and will end with conclusion.
Firstly, section 4.2 will convey all the research findings extracted from interviews of different personnel working in different industries at senior positions in SMEs and from people who have started their own business.  The research deals with exploring the impact of knowledge management on start-ups/SMEs where technological tools are involved and focuses on different aspects of KM such as sharing, acquisition and retention. Moreover, it will also look into potential challenges, their implications and remedies and different technological tools. It will also highlight the importance of implementing KM as a system inculcated with different technological tools. 
Secondly, findings are discussed in section 4.3 of this chapter which will address each of the research questions. This section will be also be related to previous findings highlighted in literature review. Lastly, section 4.4 concludes the chapter.
[bookmark: _Toc303695091][bookmark: _Toc303695296][bookmark: _Toc81331023]Findings
This section contributes towards finding additional challenges that have not been identified in previous studies. Also, elaborates findings regarding different aspects of KM when integrated with technological tools. The interviewees were selected from different industries which were tourism, legal, retail, marketing, healthcare, textile, and web development (IT) and each one of them was either at a senior position in an SME or had their own start-up.
[bookmark: _Toc303695092][bookmark: _Toc303695297][bookmark: _Toc81331024]Important Aspects of KMS
It was evident that most of the industries highlighted had different knowledge requirements, however, some of them with similar business agenda had similar requirements. To further break it down, it was found that for tourism industry, knowledge retention and knowledge sharing are two of the most important factors since they have to be mindful of the “rules, policies and the key ideas from the beginning of our[their] company to the recent times, (…) we[they] wanted to keep every decision well documented at our platforms” (Respondent-1). Respondent-2 stated that, “in the legal industry there's a lot of compliance that you have to deal with and so I feel like in the knowledge management process even it's where we're creating information for the client we're acquiring information from new clients and existing clients and then we're transforming you know transferring our data internally and externally, so, I feel like, all three aspects of the knowledge management process is vital in our business”, therefore, for legal industry all three aspects of KM were identified as important as they have to be both cautious and judicious at the same time. For retail industry it was highlighted by the respondent that knowledge acquisition is really important mostly because of the fact that they need to know their customers. Moreover, it was found that a start-up in marketing industry focuses on knowledge creation, respondent 4 states that, “we are a creative digital agency, and all we do all day long is create a new and very innovative things for our clients right so innovation is the key the creation of a different or a new technique or a new design is the key in our business so for my business as a marketing agency, we always look forward to entertaining our clients with the most innovative idea so i'd go with creating of KMS”. In comparison to legal, retail and marketing industry, healthcare industry was more focused on knowledge acquisition process. Respondent 5 stated that “I think that acquiring knowledge is the most important bit we have to know that all of our devices, everything that we produce is within the specifications that we've set so that, when they do go out and within a hospital setting the don't fail and cause problems”. For textile industry it was knowledge sharing and transferring to help expand their business within the market.  In relation to IT industry, respondent stated that knowledge sharing is the important aspect for them, respondent 7 stated that “it's very important to share the information on daily basis, because we're rapidly and constantly updating our Apps our web Apps our mobile Apps and producing new features very rapidly in a agile methodology so it's very, very important, I would say it's, the most important part to communicate the progress and information that's currently ongoing.”
[bookmark: _Toc303695093][bookmark: _Toc303695298][bookmark: _Toc81331025]Potential Challenges Regarding KMS
Regarding potential challenges that could arise in start-ups/SMEs in relation to their knowledge management respondents’ answers varied. The most common challenge that was identified by two respondents was regarding employee and clientele trust which is in-line with having compromising attitudes. Some industries, such as the legal industry, work on a thin line where trust is integral to their day-to-day business. Respondent-2 stated that “there could be you know challenges from trust I guess internally or externally, you know, and it could matter of clientele behavior if they're willing to open up to us about their information, you know, for us as working in the legal industry, we have to keep all the information, safe and secure so those are some of the challenges I think that can arise.” Additionally, it was also found that competitiveness (in order to climb the seniority ladder) also affects trust within an organisation, respondent 6 states that, “people use the knowledge to become a better position in the companies, and also they don't want to confront with any issue and that's why, that's why in the business, you cannot avoid it because there's always competition so people will keep some information or knowledge in secret.” The third challenge identified was regarding mismanagement of huge data which requires more organizational investment concerning resources; respondent 1 states that, “Some of the key challenges we are facing is how to actually update our information, I mean on the daily basis, a lot of information is pouring in from our customer from our decision making from higher management, so we have to dedicatly like put some resources into management of these knowledge sharing platform and tools, I think this is this is somewhat challenging.” The third and fourth challenge found was regarding innovation, respondent 4 states that, “Innovation is not the kind of thing that comes to you every single morning or every single night when you're working on a new project or when you're working to build up something for a client So, basically the brain freezes or the thinking processes that needs to actually elevate to that level in order to gain something out of it” it was also found that due to less resources are more inclined to have this problem and it can create issues for them respondent-4 states, “information that is often shared between the workers is not circulated as well and the problem that raises with that is the gaps in the projects that we are creating.”  Moreover, the fifth challenge is related to knowledge acquisition and can occur in industries where readings keep a considerable meaning respondent 5 states that, “A lot of problems can arise about acquiring knowledge, especially during testing and that sort of stuff problems can arise, mainly due to human error people might write down wrong numbers or not following testing procedures correctly.” Lastly, a challenge regarding time management was also identified, respondent 7 states that “due to the information or knowledge, not being shared on time or miss communicating within each other within a team that's really costly.”
[bookmark: _Toc303695094][bookmark: _Toc303695299][bookmark: _Toc81331026]Technological tools for overcoming particular challenges
In terms of identifying technological tools that have been helpful or might be helpful in overcoming different problems related to knowledge management, there were quite a few groupware tools implemented within the businesses that potentially aid the knowledge management process. It also became evident that respondents belonging to different industries also use the same tools. Whereas some industries had dedicated tools for achieving the similar purpose. Respondent 1 stated that they had a need of collaborative tools, “I think we can use some other collaboration tools, where we can instead of like dumping all the information at some point in owning it, we can quickly collaborate with each other and just use some kind of short notes, where we can actually maintain we have to like keep our documentation minimum so that we can better organize a lot of data”, presently they were using Confluence and Miro-board that encourage collaboration for knowledge sharing.  The respondent state that, “we are using confluence and wikis and these tools are really help us to create a lot of different pages, where we can actually link different topics and sub topics, and I think that all of the related information can be grouped into a simple as a single source”, moreover the respondent stated that, “one of the tool which we are using at the company is called Miro Board, so basically it’s like a shared whiteboard for where we can put on all of the ideas and all of the team Members, we gather around we brainstorm over there and we try to sort out each and every problem and everybody listens to each another.” In addition to that, Slack and Jira were also identified as knowledge sharing tools by two respondents. Both can be used for better communication, respondent 2 states that “there's slack channels of the US, to communicate within the organization, there are other software's like Jira which is basically you know where we can communicate on that if there's any issues relating to tech or any other sector in the business that we can communicate through that So those are some tools we are really using” whereas respondent 7 states that “we use Slack and Jira (…), Jira because everything is basically how do I put this every knowledge about the ongoing task or the done task, or the tasks that are in Stage pending, testing or however it may be it's all there, yeah so we do not have to like go to different places, or anything to communicate with each other.” Furthermore, another dedicated software named Q-Pulse was also identified as a knowledge sharing tool dedicated to the health industry; respondent 5 stated that, “we use a software known as Q-Pulse, which is a quality management system (…), we can use it for document control and we can use it to document preventative actions, corrective and preventative actions and all employees can have access to this or that knowledge is shared across everyone, and everyone knows where we're at.”  Respondent 4 said that “I'm really looking for an integrated system where we all connected and these things that we're creating or the projects that we create are all available in a common space, so we can all have a look at it, at the same time”, highlighting the need of collaborative software.
[bookmark: _Toc81331027]Importance of Partnership with competitors in Start-ups
There were mixed views for having a partnership in a start-up/SME. Two of the respondents deemed it to be essential, and the reasons were also similar. According to respondent 1, “as a growing company during my past experience, I believe. You will definitely want to have a partnership with the competitors, so that you can have more exposure to industry and we can collaborate with each other, and you can try to generate as much revenue, as you can because it's a startup you actually need a lot of support from different organization as well so I think pairing with another partner, I think it's a better decision.” Respondent 5 shared similar view and stated “I would say that partnerships are very important, especially for smaller businesses, aspiring businesses, I think that the right partnership can help really help a business push on to bigger successes.” Three of the respondents had mixed reviews regarding this, and all three of them believed it to be beneficial and disadvantageous at the same time. Respondent 2 argued, “I would I would agree and disagree, to an extent so yeah in a way it's good that you know for a startup or an SME to build partnerships or engage with their competitors, because you can actually understand What they're doing in that industry, right, and you can kind of understand what their services are what they're providing and you can build trust with competitors, of course, you can work alongside with competitors obviously there will be that competitive advantage (…), But the disadvantage is that your competitor might be doing the same thing to you and you might not know it, they might take that competitive edge of you, so I guess it's a win or lose situation.” Respondent 7 also had similar views, the respondent stated, “I think it can be a very good thing, as you can learn a lot from others on how they are achieving the particular task that you're working on but yeah, I think you have to strike the perfect balance between a partnership which can be sometimes tricky as partnerships too can exploit your position as well.” Respondent 4’s views were a bit different, “In terms of project to project, I think I would really like it, but for the long run, I don't think so two people managing at different levels within different workforces can eventually turn out to be a good idea.” However, one respondent said that partnerships for start-ups are not good at all.
[bookmark: _Toc81331028]Perspective on Implementation of IoT as KM Tool
The first technological tool in easing the process of knowledge management addressed was the Internet of Things. All the respondents had a consensus that it will benefit the process one way or the other. Six respondents emphasized similar positive aspect of this technological tool, which was reduction in lead times either to collaborate or report problems. Respondent 1 said that, “I think Internet of thing and having access to different devices definitely help and supportive it actually solves a lot of… It actually reduces the time to actually collaborate.” This was further supported by Respondent 2 and Respondent 3, “you will have information on what everyone is doing, how they are how they are interacting with various different elements of the day-to-day business”, “I definitely think it would definitely, definitely turn out to be very useful because the interconnection, as I said, is missing within the things that we face and being a small company or being a small enterprise, I can actually vouch for it.” Respondent 5 said, “A system where things are interconnected will make relevant people aware of all the problems much quicker and this may help resolve the problem much more quickly and much more efficiently.” Respondent 6 shared similar views and stated, “I think that implementation could be a useful tool to grow for business small businesses, so they can arrange the progress, based on the information they have and they can make quick decisions.” Respondent 7 explained an example of integration of technological tools stating, “let me just give you the example of Slack because you can like create different type of integration within Slack that can help you, with your daily knowledge sharing on what you're working on what you have been working on what you will work on and some of the blockers you're facing and stuff like that so yeah This is just one tiny integration that helps you massively in sharing knowledge or communicating with each other.”
[bookmark: _Toc81331029]Perspective on Implementation of Social Web Technologies as KM tool
When talked about the Social Web Technologies such as social networking sites, private Wikis or blogs etc., it was found out that some businesses deem it to be essential others not so much. Respondent 1 said, “I think it did these software's are mostly used for like publicity and marketing, but I think most of the time, where I work, so we used to have some internal management tools, mostly on wikis and confluence pages, so all of the ideas and everything was well documented, but within the same company domain, it was not on like social workers and social media”, the respondent further added, “ You can have a like marketing campaign on facebook Instagram and so I think these from there, you can actually get a lot of exposure to customer base, and you can actually work on the user preferences and how do we can improve our business.” Respondent 7 added, “I think they are one of the most beneficial sources because let's just take an example of CrunchBase you want to know about any small start-up or any big company, (…), you want to look into you can basically go to CrunchBase and look up their profile and you can basically have their whole history of their business and stuff like that so yeah it's a really good source of information if you're looking into your client potentially.” Respondent 2 argued that it depends on the audience that we’re dealing with he stated, “I guess it just all depends on who your audiences is, you know if your audience is a trustworthy audience, then of course you can share and acknowledge information easily.” However, respondent 6 showed disagreement, “people write in those pages what they want and that information might be wrong and if you use that information in your business, you may confront that situation you wouldn't want to see, and also even it might damage your reputation in the market and you might those money, so no I wouldn't trust.”
[bookmark: _Toc81331030]Perspective on Implementation of Cloud Computing as KM tool
When the respondents were asked about the effectiveness of cloud computing as a knowledge retention server or knowledge base, five respondents agreed that it enhances the knowledge retention within the organisation. Respondent 1, Respondent 4, and Respondent 5 considered it extremely important stating, “it's extremely important because, as you start your business and your company keep on growing so a lot of information needs to be stored somewhere and the best ways to store every information is on the cloud so it's readily available across to employees from different devices from different platforms, so that the knowledge sharing can be enhanced, and it can easily be retained”, “I think this helps us being connected”, “it would reduce the cost of setting up servers etc on site and running them as well maintaining them. It would also be more efficient and allow for a lot more growth, as you don't have to constantly update servers and put more and cloud computing today is quick reliable secure and cost effective.” Respondent 7 explained, “it's definitely help because, let me just give you two reasons, one, because it makes information readily available and two, that information is really easily very easily shareable within other people or employees, since it's on cloud, you can just share it without tap of one click.” However, Respondent 2 showed concern regarding cloud security he stated, “I guess we're cloud computing everything is on the cloud, as it is, I think it's great and people post a lot of information on the cloud and i'm not really sure how secure is going to be in the future, or how easy it's going to be for you know outsiders to get into your systems.”
[bookmark: _Toc81331031]Training and Briefing About Technological Tools 
Furthermore, respondents were asked the importance of introducing training programs that highlight the usefulness and ease of using the technological tools. All the respondents believed that it would be extremely important, and various arguments were presented. Five respondents believed it to enhance the onboarding process. Respondent 1 stated, “it's really important because whenever we want to hire new employees, they definitely want to have the key expected knowledge, regarding the company policies and ongoing decisions and what were the past decisions that were made, so I think this knowledge keeping and it is really useful for like employees onboarding as well, and during the day to day activities we can always refer back to this knowledge platforms to get the details about what we did in the past and what decisions were made if some situations came up.” Respondent 2 shared personal experience that, “training programs are very useful for employees, especially I can take myself as an example when I joined my company, I had oral training programs to kind of understand What the business is doing? what industry they’re in and etc, so. I think training programs are a great way to let employees know about information and again it goes back to building trust with our employees (…), I guess it goes back to you know acquiring knowledge or (UMM) retaining it or you know sharing it that training programs are really good in that way to communicate with employees.” Respondent 4 added, “it's very important I myself have worked at places where I found training programs to be very useful because it gives you an insight and it gives you an overview of what you're supposed to do, or what you're going to do, and what the company expects out of you it deletes the confusion”, she further stated that, “I think it brings a lot of clarity to your purpose like to the purpose of you, being in the company.” Respondent 5 stated, “I think that a detailed training programs are very, very important so especially to incoming employees that are new to the company new to the organization, there should be training programs implemented so that they can become up to date with all the equipment, so that they know how things are used and how all the information within the company is kept and shared within everybody this helps to keep everybody up to date on things.” Respondent 7 also had similar views, “Yes, I think that's will be definitely very important, especially for the let's say juniors that's starting in the field, because they do not have much idea on knowledge sharing or the tools that you use for knowledge share. That’s really important to have the sessions.” Respondent 3 also deemed it to be extremely important. Respondent 6 provided an opinion that it can enhance give exposure to the employees about the tools and systems he stated, “A briefing or training would, it’s my opinion, prevent in different way unwanted occasions that might damage our business and nobody would want to have wrong information or knowledge and people may have difficulties to understand the system, so you or we have teach them like what the system is.”
[bookmark: _Toc81331032]Perspective on Knowledge Acquisition Using Technological tools
When respondents were asked whether or not internal and external knowledge can be acquired using IoT, social web technologies, or Groupware, most of them had mixed views. Two respondents said that collaborative software (Groupware) and private Wikis (SWT) would enhance internal knowledge acquisition. Respondent 1 stated that, “we are using the Teams and that’s actually helped us a lot like in in terms of easily collaboration of different you know conversation between different team members and different teams, I think this actually helped us a lot” he further added, “external knowledge I'm not so sure I think most of our organization all of our information is mostly on the private network, so we hardly use any external software sharing different information.” Respondent 2 added, “I guess, we have regular zoom calls I know it's, it is a technical, technological tool as it is but it's you know that those are some of the main tools we actually use to communicate, you know information to our organization, so there won't be any other sole software, but again, we have, and I think I am not sure if you heard of work docs (…), so work docs again, you can import data of clients or your personal data on that.” Referring to knowledge acquisition process respondent 4 stated, “I really like the idea of IoT and private wikis know I might implement them in the long run, for my own company.”  Respondent 5 expressed the importance of knowledge management tools saying, “I think that stuff like RSS feeds can acquire information much quickly about a subject of choice I think, important information can be relayed between colleagues through groupware programs, which can be helpful in projects that require a high level of collaboration.” Respondent 7 emphasized on use of cloud technology and SWT for knowledge acquisition process stating, “I think that would be really helpful as the you can again fetch any information about your client from the (cloud) cloud and use them to provide them better services, which would benefit both the client and the start-up and SMEs. You can yeah you can, I think, take the example of LinkedIn there that's a really good source of information.”
[bookmark: _Toc81331033]Importance of Coding Acquired Knowledge for Knowledge Base
Next, respondents were asked about the importance of coding acquired knowledge before transferring is to the cloud (knowledge base). All of the respondents deemed it to be extremely important. 85% of the respondents presented the view that security and confidentiality of the knowledge is of utmost importance for an organisation. Respondent 2 stated that, “coding is really important, because you know it saves you from either being hacked I guess let-in hackers into your system. To allow you know emails coming into your system, so I guess you need to have proper coding and security in place (…).” Respondent 4 had similar views she stated that, “I think coding is really important, because, even if your data is compromised, or even if your data is gone public or (handed) landed in wrong hands than only you and your company know what's the deal behind It” she further added, “you can be as open to your clients, as you can possibly be but a lot of clients do require you to keep the confidentiality between you and the client and it should not be public, like a lot of people would not want that you are working for them, like you are their marketing company even that knowledge is not basically made public, a lot of times, so I think in the long run coding is the exceptional way to go for it, and it would really help people maintain the credibility and information sources to private.” Respondent 5 shared similar views that, “I think coding is an essential part before sending it off to the knowledge base cloud because security within any organization is of utmost importance and people may have secrets or knowledge which they don't want other organizations to know about and coding your information between before uploading it up to the cloud will make it more safe and secure.” Respondent 6 and Respondent 7 both identified that coding is important for security, additionally, they also pointed out that it is a great tool for managing data. Respondent 6 stated that, “it can help in indexing the knowledge so whenever a retrieval command is registered, it can be (read) readily the available for that employer, reducing time.” Respondent 7 added that, “most important thing due to security reason, like in case of data breaches, so you have to code your information in such a way that, in case of data breach, it won't be easily readable by anyone our other than the employees of your firm, start-up, SME (…), another thing that can also be useful, there is indexing, as you know, indexing can help fetch the required information, knowledge it very easily.” Respondent 1 highlighting another usefulness of coding stated that, “I think it's extremely important because all of the knowledge whenever we are getting it so we on day to day basis, we have a lot of policies and rules going on within our company, so we have to cap and document each and everything but it's going to come up with a huge bulk of information, we have to prune that information and we have to come up with short notes, which can be documented so everything whatever we are documenting, it has to be a well-structured and well documented before it goes to our code base.”
[bookmark: _Toc81331034]Implementation of KMS in Start-ups/SMEs
About having a KMS encompassing all its aspects, i.e., knowledge sharing, knowledge retention, and knowledge acquisition in a start-up/SME, all of the respondents agreed that it would surely help them achieve their set goals and objectives. The table below addresses the respondents’ views about adopting a KMS in start-ups/SME.
	Respondent
	Quote

	01
	“it's really going to help in like building and maintaining what are the key aspects and what are the key goal and objectives of the company and where we want to see ourself in like in the near future (…),it's definitely going to help you, keep you on the track how where you are right now, and how you see your company and where we are heading so everything is well documented definitely going to help you achieve far more and You can have analyzed information and you can improve your decision makings so I think it's extremely important”

	02
	“if a start-up or SME does implement this knowledge management process into their you know system, it will enhance their performance just to kind of understand better your competitors, their customers like and if they want to gain future customers, they can you know if they can acquire vision about them, and if you know the Customers want to share information with them that the company can you know hold that and use it to their advantage (…),Having the knowledge management process in an organization is really important to you know help employees as well, again, it goes back to employees being comfortable with the line managers and managers or the whole organization as it all, and it builds that trust, so I think it would be, you know something that a lot of companies will implement or even a lot of start-ups should implement in the future I think it's the way to go.”

	03
	“it depends you to imagine that it would certainly won't hinder but it depends on what the objectives are and for my business we don't have an information need that isn't currently met, we have no need of any further knowledge acquisition procedures technologies so for me the answer would be no, but there are plenty of other businesses that do have a need that has to be met.”

	05
	“I think it would help enhance performance and achieve their objectives absolutely and a good knowledge management system can help transform an organization, this is because it can create a culture of high quality, this would in turn satisfy customers, it would also help identify any potential risks and the company can make important decisions using that knowledge management system so i'd say yes absolutely it's very important.”

	06
	“yeah definitely, having the right knowledge in the business is one of the most important things, I think, to grow your business and managing it is as important as having it, also knowledge management system is encompassing of the knowledge management system’s aspects also would exponentially increase the chance of success, if not, it will definitely help towards achieving our objectives or set goals.”

	07
	“I think yeah definitely it would obviously enhance as everything will be available at one point and it will enhance the entire start-up or SME’s performance, as you know, as a team, it will really give them a boost.”


[bookmark: _Toc81268437]Table 4.1 Respondents' views about KMS.
[bookmark: _Toc298582134][bookmark: _Toc303695095][bookmark: _Toc303695300][bookmark: _Toc81331035]Discussion
First and foremost, through the findings of the interviews conducted it is safe to assume that although knowledge management requirements for some industries may be identical, most of them vary from industry to industry. Based on this statement and evident from the findings it can also be concluded that potential challenges that start-ups/SMEs face regarding their knowledge management also differ from industry to industry. Out of all the challenges that were identified through the interviews most of them were concurrent to the ones identified in the literature review section 2.2.3. Firstly, trust issue is identified within the organisations. However, this is not a common issue for all the interviewees. For the ones it is, the researcher identified that the lack of connection between employees and competitive nature within the organisation could foster this issue. It is also identified that groupware tools which create collaborative environment can potentially address this trust issue. Confluence, Miro-board and Slack are some examples of groupware tools that encourage collaborative environment, where employees can share their ideas and knowledge and as a result this can build trust among them. Moreover, it was highlighted in the literature that for a knowledge sharing and learning environment well developed culture, innovative ways of management, commitment from senior management and technological support is highly critical (Gupta et al., 2007). The results indicate that collaborative environment indeed encourages lively culture within the organisation which can result in increased trust among employees resulting in improved knowledge sharing. 
Mostly in knowledge-intensive industries, mismanagement of knowledge is another challenge that the SMEs are facing since they have a huge amount of data pouring in. The literature identified that most organisations find it challenging manage the knowledge they are creating (McGinnis and Huang, 2007) and this is found to be true. Since, technology such as the cloud that has the potential to retain huge amounts of data (Sultan, 2014), It can be a potential solution for this problem. Additionally, it became evident that due to limited resources, most start-ups cannot share knowledge in real-time. This issue can be resolved by implementing IoT, where devices are connected over a single network since IoT increases operational efficiency by refining, integrating, optimising, and automating business processes across an organisation (Diffey, 2014). SMEs/Start-ups also face challenges related to human error, brain freezes, and time delays, all of which fall under the knowledge sharing domain and can be addressed by either creating a collaborative environment using groupware tools or by integrating devices using IoT. The interviews also highlighted an additional challenge that is not addressed in the literature concerning knowledge acquisition from external sources. There might arise a situation where the knowledge source is unreliable. Start-ups/SMEs can overcome this challenge by implementing RSS feeds in their system, which can allow them to link to the latest content as it was identified by Wan and Zhao (2007).  However, the challenges identified from the research conducted in this dissertation covered a limited number of industries. Various other industries probably face different challenges from the ones addressed; both the literature and the research lack the ability to address those.
Additionally, this objective of this research also looked at whether or not start-ups/SMEs should engage in partnerships. The research findings allow the researcher to conclude that most of the start-ups/SMEs are in favour of committing to a partnership. The right partnerships can enhance a firm’s position, aid collaboration, and potentially increase market exposure. Moreover, the increased collaboration will help the firm achieve a competitive advantage and positively influence their knowledge acquisition. However, the pros and cons of the partnership should be measured beforehand. Also, respondents’ answers can allow the researcher to conclude that the partnerships should be on a short-term basis. In this regard, issues like control, knowledge leakage, and loss of competitive advantage were identified. The findings were spot on concerning advantages and disadvantages highlighted in the literature section 2.2.4. They were consistent with the claims made by Gynawali and Park (2011) and Wu (2014) that partnerships should be carefully executed and have the right balance of cooperation and competition. However, it is also found that start-up/SMEs that are not knowledge intensive (i.e., don’t have the need of collaboration and innovation) don’t require partnerships.
The research is of significance because past literature only focuses on individual tools to be implemented to enhance KM processes (Taylor, 2007; Santoro et al., 2018; Sultan 2013). This research integrates different identified technological tools that can enhance KM process in start-ups and SMEs. Moreover, past frameworks given in terms of KMS focus on large business (Chan, 2009) such as the technical enterprise architecture and enterprise resource planning (Xu et al., 2006). This study lays grounds for presenting a KMS on a smaller scale adapted from technical enterprise architecture (Chan, 2009) that can be soundly adopted by start-ups and SMEs. 
The conceptual framework in this dissertation (section 2.5) gives a holistic approach to the knowledge management system. It has three stages knowledge sharing, knowledge retention, and knowledge acquisition inculcated with technological tools. It was another objective of this research to conclude to the extent that whether or not technological tools positively influence each stage resulting in better knowledge management system for start-ups/SMEs which can incline them towards success.
[bookmark: _Toc81331036]Knowledge Sharing
The literature identified Groupware tools (collaborative tools) and SWT as influential technologies to enhance knowledge sharing in a start-up or SME. In relation to collaborative tools respondents interviewed had the view that these tools encourage knowledge sharing within the organisation and they will potentially aid the knowledge sharing process. Most common positives were attributed to trust, innovation and knowledge creation. It is also evident from the findings that some of the SMEs have implemented such tools. Alcofordo et al. (2019) identified three most prominent features of groupware tools namely communication, collaboration, and co-ordination. It is concluded based on the findings that all three features are supported by implementation of such tools. It was also highlighted by Alcofordo et al. (2019) that these tools aid in internal processes, operational improvement and flexibility all of which are true in this case. Additionally, the findings also identify that improved collaboration can aid in taking quick preventive actions and quality management. This allows researcher to conclude that groupware tools indeed positively influence knowledge sharing processes in start-ups and SMEs and are much faster and more reliable than traditional methods.
Secondly, the framework states that some of the social web technologies such as multimedia tools, social networking sites and blogs also improve knowledge sharing processes. As highlighted in chapter 4.2, the interviewees had mixed opinions regarding these. Some believed it to be beneficial some not so much. Therefore, the use of SWT depends on the nature of the business. Moreover, these tools were widely attributed to influence external knowledge acquisition more than knowledge sharing. For this reason, it is not possible for researcher to claim that these tools improve knowledge sharing within a start-up/SME. The literature attributes these tools to be influential in knowledge sharing processes (Wan and Zhao, 2007; Sophia van Zyl, 2009). However, the results cannot be generalised in relation to these claims and considered true in all cases.
[bookmark: _Toc81331037]Knowledge Retention
Cloud computing was identified as the most promising tool for knowledge retention, and in the framework, it works as a knowledge base/repository. Findings show that cloud computing can be beneficial in managing huge data, which is consistent with the claim made by Sultan (2013), which says that the cloud can solve the issue of retaining useful knowledge. Liao et al. (2011) and Gupta and Saini (2017) highlighted that cloud implementation could exponentially reduce the overall IT budget, which is found to be true. Findings also determine that, there will be little to no lead time in information retrieval through the cloud implementation. However, the security issue regarding cloud computing was also identified, which is not addressed in this dissertation and needs more technical focus. Overall, the implementation of the cloud will largely impact a firm’s knowledge retention process and reduce cost, which will be beneficial for both start-ups and SMEs.
[bookmark: _Toc81331038]Knowledge Acquisition
In the framework, IoT and SWT such as private Wikis, RSS and open sources are identified as tools that have potential to improve knowledge acquisition from internal and external sources. It is extracted from the findings that IoT will positively impact the performance of start-ups and SMEs because it interconnects different devices within a network acquiring knowledge from different processes and elements of the business. Not only that, it will also enhance the knowledge transferring process in the business deeming it to be an ideal tool for internal knowledge acquisition. Moreover, it has the ability to connect different tools and software used in a business (e.g., Jira and Slack) resulting in smooth processes. Study by Jones and Graham (2018) suggested that IoT has the ability to collect knowledge from various devices in a business and reporting it in real-time preventing downtimes. The findings approve that IoT has the capability to integrate different devices, acquiring and reporting their data in real-time as a result improving over-all efficiency of the business. However, it is evident that most of the businesses are still in process to implement this technology therefore, these results are still consistent with the research conducted by Smart (2017) and Jones and Graham (2018). Start-ups were aware of the technology but it was yet to be implemented in the business and SMEs were still adopting to this technology. The research, however, presents the fact that all of the respondents agreed that it will enhance the firm’s performance and create value for their firm. The findings also show that in knowledge intensive industries SWT are playing an important role to acquire internal and external knowledge. However, like mentioned earlier preferences varied based on the industry. Therefore, specific tools cannot be generalised for every industry and in this regard further research is essential.
Next, TAM is taken as an independent variable in the framework that influences knowledge management system. It can be captured that it is the most influential factor on effective implementation of KMS in start-ups/SMEs. The findings conclude that not only it improves employee’s perspective towards a technological tool, it also gives them a sense of responsibility. It was identified by Money and Turner (2007) that if an employee is briefed about a certain technological tool, it will build up positive attitude of that individual towards it. The research proves it to be true as it was viewed by the respondents that it will give employees a sense of purpose and build positive attitude towards a technology to be implemented. Additionally, it was is also found that training and briefing will positively impact onboarding process. 
Furthermore, as identified in the literature by Kimble (2013) codification is important aspect of technology based KMS because it makes the knowledge machine readable and benefits the knowledge retrieval process. The findings support that claim by highlighting the fact that coding indeed helps micro-managing and retrieval of the knowledge. Additionally, it is also established by the interviewing respondents that coding improves security and gives confidentiality to the acquired knowledge which can be only accessible to employees. It is important to note that previously published literature focusses on different types of coding methods which leaves a gap to identify most appropriate technique for a start-up or SME to implement for coding knowledge and requires further research in this domain.
Lastly, it can be concluded that if a system that inculcates all three aspects of knowledge management supported by technological tools is adopted in a knowledge intensive start-up or SME it will be an influential factor towards improved firm’s performance, achieving and tracking key targets and improving processes. However, there are various industries that use dedicated softwares and tools for specific tasks, their integration can be possible by the use of technologies such as IoT and the cloud but an ideal KMS cannot be developed using only few specific tools. Additionally, for the firm’s that are not knowledge intensive implementation of a whole KMS will only result in increased cost.
[bookmark: _Toc303695096][bookmark: _Toc303695301][bookmark: _Toc81331039]Conclusion
This chapter analysed and discussed findings from the data collected addressing potential challenges that can arise in a start-up/SME and their technological solution. Additionally, discussion chapter highlighted the significance of the study and following the conceptual framework of this research it addressed each and every aspect of knowledge management. 
It is concluded that a technological knowledge management system improves a firm’s performance and potentially steer it towards success but that was only found to be true for knowledge intensive industries. 
Next chapter will address the implications of research questions and concluding thoughts.


[bookmark: _Toc298582138][bookmark: _Toc303695097][bookmark: _Toc303695302][bookmark: _Toc81331040]
Concluding Thoughts on the Contribution of this Research, its Limitations and Suggestions for Further Research
[bookmark: _Toc81331041]Implications and Contribution of Findings for the Research Questions
[bookmark: _Toc298582140][bookmark: _Toc303695099][bookmark: _Toc303695304]The overall aim of this dissertation was to explore KM in light of technological tools that can assist start-ups/SMEs in better management of the knowledge they possess—as a result increasing their success factor. For this reason, semi-structured interviews were conducted that presented the following findings.
Concerning the main aim, the first research objective related to identifying and addressing potential challenges that start-ups/SMEs have to deal with concerning knowledge management. The dissertation derived that different industries face different challenges and identified trust, management of knowledge, and knowledge sharing as the most prominent challenges among start-ups/SMEs. Regarding those challenges, it was identified that technological tools such as groupware, IoT, the cloud, and social web technologies such as RSS and private Wikis could be potential solutions. Moreover, within this objective, the finding also suggests that knowledge-intensive firms should opt for short-term partnerships, which is an influential factor to achieve market exposure and avoids the shortcomings of coopetition. In relation to this objective the research contributed to exploration of Knowledge Management and Knowledge Management Systems in relation to technological tools. There is sufficient previously published literature regarding Knowledge Management. However, majority of it focuses on implementation of KMS in large firms (Xu et al., 2006; Chan, 2009). This research aimed at implementation of technological tools in start-ups and SMEs. In the process of doing so, the research added that every industry has its own knowledge requirements. Moreover, it is evident that the challenges highlighted regarding KM in the literature relating to trust, knowledge sharing, knowledge retention, and knowledge acquisition (Gupta et al., 2000; Levin et al., 2004; McGinnis and Huang, 2007) are the most common ones and the research is consistent with those. However, those are not the only challenges that a start-up and SME faces. Although some challenges may come under these four domains, additional challenges may also arise as the one pointed out in section 4.3 which was about misleading knowledge on the SWTs. The identified challenges can potentially be solved by the highlighted tools but that is not always the case.
Moreover, in terms of having partnerships in start-ups/SMEs the literature stated that because the vision of competitors may relate to that of their start-up/SME in the same industry it can assist in better knowledge acquisition, give exposure to the market, and establish better collaboration (Ritala and Hurmelinna-Laukkanen, 2009). Additionally, it was also found through the past studies that partnerships can save firms huge costs, aid innovation, achieve targets and create value (Hamel et al., 1989; Wu, 2014; Das and Teng, 2003). The research was consistent with these claims and added that the partnerships should be on short term basis in order to avoid the adversities of coopetition. The research also added that the firms that are not knowledge intensive don’t require partnerships at large. However, this aspect is determined by very small percentage of the interviews therefore it limits the researcher to present a robust argument against this claim.
The next objective was to determine technological tools that can enhance knowledge management processes within these firms. The dissertation concluded that groupware tools that create a collaborative environment positively impact the organization's knowledge sharing process, resulting in efficient firm’s performance, increased employee trust, and a supportive environment. For knowledge retention cloud technology was proved to be the most promising tool for capturing knowledge and it would also reduce overall costs, which can then be utilised for different purposes. Moreover, due to the integration feature of IoT, different tools can be embedded within a system to aid knowledge acquisition. Additionally, SWT such as private wikis, RSS, and SNS also assist the process of knowledge acquisition. Keeping that in mind, this research incorporated integration of technological tools to be implemented in start-ups/SMEs that can enhance overall KM processes. However, when it comes to start-ups and SMEs, past literature only focuses on individual technological tools to be implemented to enhance a single KM process either sharing, retention or acquisition (Taylor, 2007; Santoro et al., 2018; Sultan 2013). In regard to single technological tool (for example, implementation of just cloud) the findings were consistent with the literature that indeed it helps a single KM process as pointed out in section 4.3.1, 4.3.2 and 4.3.3. In addition to that, in case of using SWT for knowledge sharing purposes literature identified that tools like SNS and blogs are beneficial (Chatti et al., 2007; Sophia van Zyl, 2009). The findings on the contrary, do not agree with this statement and it was found that these tools are not always used in all industries. Although some may use it for this purpose others use them to achieve different objectives such as publicity and marketing therefore dedicating these tools for just knowledge sharing purposes is a farfetched idea. 
The third research objective was to assess the potential of TAM. Since we are dealing with technology and technological tools implementation of TAM was deemed necessary and its implications were assessed in this research. The literature regarding introducing TAM alongside KMS deemed it to be highly influential in a positive way and if perceived usefulness and perceived ease of use of a technology are highlighted and explained the employees will be keener to use such systems (Suroso et al., 2017). The research proved it to be true as all of the respondents agreed on the fact that these two forces will indeed have a positive impact on KMS. Moreover, the research contributes to the idea that not only these will bring out positive attitude of the employees but also aid in onboarding process which will also help trust-building in the organisation.
The fourth objective was about assessing the framework, and in this regard, research highlights the most prominent tools that can be integrated and implemented in start-ups/SMEs that can assist the KM process as a whole. Furthermore, it also assesses that if a start-up or SME adopts such a system will it benefit its overall performance. In process of evaluation of findings, it was established that KM requirement of each industry varies and each face different challenges based on their business requirements. In addition to that, various coding techniques were identified in the literature (Zwilling and Natek, 2017), and it was deemed necessary to code the acquired knowledge for capturing it in sound manner (Kimble, 2013). In terms of coding the research contributed to highlighting the perks and importance of coding knowledge.
All things considered, concerning the fourth research objective, the researcher came to the conclusion that the implementation of KMS in knowledge-intensive firms will support them in better managing their organisational knowledge as a result creating value for the organisation and it was evident that knowledge-intensive firms will benefit from it.
The table 5.1 below summarises the overall contributions of this research,
	Research Objective
	Contribution

	To determine the potential challenges that the start-ups and SMEs are facing and to purpose a solution to those challenges and to assess the impact of partnerships on start-ups and SMEs.
	· Knowledge requirements vary from industry to industry.
· Apart from trust, knowledge sharing, knowledge retention, and knowledge acquisition additional challenges include brain freezes in innovative industries, human error, time-delays and misleading information.
· Coopetition in start-up/SMEs should be on short-term bases to avoid conflicts among the participants.

	To identify most efficient technological tools that can be adopted by start-ups or SMEs for better performance in-terms of their knowledge management.
	· On one hand collaborative tools (Groupware) are ideal for encouraging knowledge sharing process. On the other hand, SWT are not always deemed appropriate for this purpose.
· Cloud computing, IoT, and SWT indeed proved to be useful tools for knowledge retention and knowledge acquisition.
· SNS and blogs can be used for other purposes as well such as promoting campaign or marketing etc.

	To determine the most suitable technology acceptance model (TAM) which could be used in different businesses.
	· Addressing perceived usefulness and perceived ease of use of a tool will increase employee motivation to use that tool.
· Onboarding process will be positively impacted.

	To present a suitable framework for Knowledge Management System for start-ups/SMEs.
	· Implementation of KMS incorporating technological tools will indeed benefit a knowledge-intensive firm resulting in improved performance, better management and increased trust among other benefits.


[bookmark: _Toc81268438]Table 5.1 Research contributions related to the research objectives.
[bookmark: _Toc81331042]Managerial Implications
The research was consistent with the studies of Smart (2017) and Jones and Graham (2018) that many start-ups and SMEs haven’t adopted valuable tools for better managing their knowledge. However, it is recommended that in order to overcome KM challenges the organisations should focus on identifying and implementing the most helpful tool(s) for their respective industry. The findings suggested that innovative firms face problems such as brain freezes where a person cannot come up with a new idea. In this case collaborating with other staff members for brainstorming purposes will exponentially enhance the process of generating new ideas. Therefore, it is recommended that innovative firms should implement groupware tool such as the one highlighted in the findings “Miro-board” which gives employees chance to brain-storm collaboratively increasing the chances of coming up with innovative ideas among other benefits. In case of health industry where readings are of utmost importance, human error can raise a critical challenge. Therefore, sound recommendation in this can be to integrate their dedicated tool such as Q-Pulse with IoT, so that knowledge can be shared in real-time as a result preventing any potential unfortunate circumstances. For start-ups/SMEs belonging to IT industry should integrate cloud storage with IoT to overcome problems related to time-delays. Additionally, industries that require knowledge about market conditions on daily basis such as textile industry have a potential threat of acquiring misleading knowledge which can be disastrous. For this reason, it is recommended that they should implement tools such as RSS which can yield them up-to-date knowledge. Moreover, coopetition should not be underestimated as it is one of the most economic ways of acquiring relevant knowledge, increasing value and getting market exposure. Therefore, the start-ups and SMEs should engage in short-term partnerships where proper controls are in place (i.e., a signed petition) to achieve most out of it. In general tools that knowledge-intensive start-up or SME should implement are Groupware tools which are most suitable for knowledge sharing within the organisation, cloud technology as a cloud repository for acquired knowledge and integration of IoT with different softwares used within the organisation for knowledge acquisition. Additionally, SWT such as private Wikis and RSS also for knowledge acquisition.
Furthermore, start-ups and SMEs should also introduce training programs emphasizing perceived usefulness and perceived ease of use for the technological tool that they are planning to adopt so that employees have ample knowledge about that tool and there is little to no error margin in operation. This will not only have a positive impact on employee attitude to use a technological tool but also give them a sense of purpose.
KMS system should be used as a medium to acquire, manage, create, share, retain and transfer knowledge within the organisation. Therefore, it is highly recommended that knowledge-intensive start-ups and SMEs should strive to implement an integrated KM environment embedded within the organisation. 
[bookmark: _Toc81331043]Limitations of the Research
It was evident from the findings that every industry has different KM requirements and face different KM challenges. Due to few industries partaking in this research it is not possible for the researcher to generalise the findings in terms of identified challenges as there are potentially many other unexplored challenges that different industries face regarding KM. Moreover, there are many other technological tools that help KM processes. As a result, it cannot be determined that the highlighted tools can overcome every knowledge management challenge. 
Although coopetition is identified to have positive influence on start-ups and SMEs, due to smaller number of participants belonging to industries which are not knowledge intensive it cannot be deemed appropriate to claim that start-ups/SMEs that are not knowledge intensive don’t require to engage in partnerships. Therefore, the research lacks generalisability. 
Moreover, very little could be explored in-terms of codification of knowledge and selection of best method to codify knowledge, it remains unclear which coding technique should start-ups and SMEs opt of.
In terms of KMS implementation when it came to the start-ups and SMEs that were not knowledge-intensive, due to lack of evidence it cannot be concluded whether or not the system will improve the firm's performance or will it be just an increased cost. 
This research was also bound to particular geographic locations. Additionally, regarding interviews, time constraints and the ongoing COVID-19 pandemic negatively influenced the research. Many start-ups and SMEs have opted to either work from home or have been temporarily closed, making it difficult for people to participate in the study, which undermines the validity of the research to an extent. In addition to that, all the interviews were conducted online through Zoom. Things like network connectivity, suitable interview space, and delays are the most common disadvantages, which may compromise respondents’ answers.
[bookmark: _Toc298582141][bookmark: _Toc303695101][bookmark: _Toc303695306][bookmark: _Toc81331044]Recommendations for Future Research
Based on the limitations of this research addressed in section 5.3 it is needless to say that the research scope needs to be broadened. Future research should inculcate much wider sample of interviewees to determine the KM requirements for various industries. More so, so that much more promising challenges and their technological solutions can be identified. Additionally, coopetition in start-ups and SMEs that are not knowledge intensive should be researched upon to get convincing results that whether or not this is good for those businesses. Each industry is different from the other therefore research on a single industry will also be of significance as it will have the potential to permanently solve KM problems for that particular industry. Conducting the research on a broader scope will also allow to contribute towards identification and generalisability of technological tools for particular KM processes. 
Codifying acquired knowledge is another potential research subject which was identified in KM environment. This topic falls under the technical focus and more research is required to understand the codifying process and identifying the best practices for start-ups and SMEs which can be done through quantitative research method either by conducting surveys or using the pre-existing statistical data regarding each method.
It is also recommended that future research should be of significantly larger scale focusing on both knowledge-intensive firms and ones that are not, to better understand the implications of adapting KMS in start-ups and SMEs. Moreover, it should also be broadened in a way that it includes Start-ups and SMEs from different countries so that more robust and generalisable results can be presented.
KM is a very broad topic and each process of it has the potential to be individually researched therefore, it is recommended that future research should be based on longitudinal time-horizon instead of cross-sectional.
[bookmark: _Toc298582142][bookmark: _Toc303695102][bookmark: _Toc303695307][bookmark: _Toc81331045]Final Reflection
The dissertation allowed the researcher to understand Knowledge Management and different technological tools in great depth and how they influence start-up/SME performance. The research also contributed to the understanding of KM in different industries. Additionally, it gave an in-depth understanding of different processes such as collaboration, retention, and knowledge acquisition.
To conclude, implementing KM as a system in knowledge-intensive industries will be highly beneficial from a business point of view. Knowledge is the most important factor that probably influences every aspect of a business.
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[An email was sent to the potential respondents for voluntary participation]
This is Mir Muhammad Ali and I am an international student at Griffith college Dublin. I was wondering if you could give me some time (of your choosing) for an online interview of maximum of 15-20 minutes. 
The main aim of the study is to explore knowledge management in light of technological tools that can help start-ups/SMEs in their knowledge management and incline them towards success. 
The interview type is semi-structured and it will be recorded by your permission. Moreover, your statements will be treated confidentially and you have all the rights to answer or discard a question, furthermore, you have the right to stop the interview at any time. 
The questions are as follows:
1) Permission to record?
2) Introduction
3) Can you tell me a little bit about your business?
Key Questions:
4) Knowledge management system deals with creating, acquiring, sharing and transferring data within the orgarnisation, based on the industry you are in which aspect of KMS is most important to your business?

5) What are the potential challenges that can arise in your business regarding any aspect of KMS?
Potential follow up question: Do you have any remedies for that?
6) For a startup or SME, is partnership with competitors or making an alliance with them good? [General Question]

7) Are there any technological tools that have been implemented in your business that compliment either acquisition, retention or sharing of knowledge?
8) Do you think that implementation of Internet of Things where devices are interconnected to each other is useful as knowledge management tool in start-ups/SMEs?
Potential follow up: any reason for that assessment?
9) Would you say that the social web technologies and cloud computing are good for knowledge sharing, retention and acquisition in small business?

10) How important is a detailed briefing or introducing training programs for employees highlighting perceived usefulness and perceived ease of use about the technology to be implemented?
 
11) Do you think knowledge acquisition from internal and external sources can be done through independent technological tools such as IoT, RSS and private-Wikis as well as tools used by knowledge sharing mechanism such as groupware, social networking and blogs?

12) How important is the coding for security reasons of the independent acquired knowledge and knowledge acquired from sharing tools before being sent to the knowledge base (Cloud)?


13) If a sound knowledge management system encompassing technology is adopted by a start-up or SME would it enhance firm’s performance and help it achieve its overall objectives?

14) Would you like to add anything regarding this?
I am looking to find that whether or not if technological tools were applied in start-ups/SMEs can enhance the knowledge management process and will it be an influential factor that inclines them towards success.
[bookmark: _Toc294949607][bookmark: _Toc298582147]Your participation would be greatly appreciated. I am looking forward to your reply.
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	Interview Number
	1

	Venue
	Zoom

	Interviewee
	Hassan Mehmood (HM)
Senior Software Developer at RoadSurfer (Germany)

	Interviewer
	Mir Muhammad Ali Talpur (MAT)



Before interview started the interviewee was asked to give consent to record the interview which was granted.

MAT: Would you like to introduce yourself, please.

HM: hi my name is Hassan Mehmood and I'm a senior software developer here at road surfer in Germany, over the past few years I've been developing and software for different it sectors mainly in healthcare, telecom and aviation industries.

MAT: (aaa) Thank you, (aaa) before we get into the key questions I would like you to ask you some questions regarding your business. What’s your business about?

HM: So. (UMM) Our business here at road surfer, we are dealing with the camper vans basically travel and tour industry. So, we are trying to provide camper vans to (the) our customers, which are fully equipped with a lots of facilities to provide ease and (AMM) lot of good customer experience at the very different spots around the Europe so currently we are dealing with (AAA) we are operating in eight different countries in Europe.

MAT: Alright, great so (aaa) (PAUSES) have you got any partnership in your business or is it completely separate?

HM: So, initially, we are, (…) as this, if we started as a start-up (with) (with the) with the 500 camper grants initially but sooner or later it got bigger and bigger now we have (AAA) around 2500 camper van in our fleet, but the aim is to have 5000 more. Obviously this is not achievable without partners, but (we) we’re actually partnering with two, we have two partners, and we are only like have like Commission base set up with them.

MAT: All right, okay so your (aaa) organization, it's still considered as a SME right?

HM: Yes, so we have around more than 500 employees and offices in different regions and in different countries in Europe and our main head office was in Estonia, but we are trying to set up a new Office here at Munich, from here, we are going to operate all others, we're going to have a central office here at Munich.

MAT: Alright okay, (aa) So (aa) let's get into the key questions now (aa) knowledge management system deals with (aa) creating acquiring sharing and transferring data within the organization based on the industry, you are in which aspect of KMS is most important to your business?

HM: (UMM) I think when whenever we talk about knowledge and knowledge sharing, so we, we have to come up with all of the rules, policies and the key ideas and the scenes, (which From) from the beginning of our company and to (to) the recent times, we wanted to keep every decisions documented and well documented at our platforms, for example, for collaboration we are using confluence and it contains all of our data and all of over releases management for our softwares and of our fleet management related information.
MAT: Perfect, so would you say your company is a knowledge intensive organization?

HM: (aa *thinks*) Definitely, because a lot of rules and policies they all came down with a lot of experience from our higher management and after talking with a lot of customer with different groups, so we have to kind of store the useful information at some point, so that we can drive over system from it, so I think (it’s) (it’s) it’s very crucial to have it.

MAT: Perfect So what are the potential challenges that can arise in your business regarding any aspect of (came as) be it knowledge acquisition be it sharing or retention?

HM: I think. (UMM) Some of the key challenges we are facing is (is) how to actually update our information, I mean on the daily basis, a lot of information is pouring in from our customer from our decision making from higher management, so we have to dedicatly like put some resources into management of these (UMM) knowledge sharing platform and tools, I think this is this is somewhat challenging.

MAT: Right so (…)(UMM) Do you have any remedies for that or do you have any particular tools in mind that can overcome that challenge?

HM: (UMM *thinks*) For example. I think we can use some other collaboration tools, where we can instead of like dumping all the information at some point in owning it, we can (click) quickly collaborate with each other and just use some kind of short notes, where we can actually maintain (the) we have to like keep our documentation minimum so that we can better organize a lot of data.

MAT: So, would you say that technological tools would be handy in that?

HM: Definitely a (I am) for example, we are using confluence (but) and wikis and these (these) tools are really help us to create a lot of different pages, where we can actually link different topics and sub topics, and I think that (that) all of the related information can be grouped into a simple as a single source, so that we can actually collaborate with each other, much easier.

MAT: Perfect, so the next question, you can answer this generally, for a startup or a semi as partnership with competitors or making an alliance with them good?

HM: Well, it if (if), as a growing company during my past experience, I believe. (aaa) You will definitely want to have a partnership with (with) the competitors, so that you can have more exposure to industry and we can collaborate with each other, and you can try to generate as much revenue, as you can because it's a startup you actually need a lot of support from different organization as well so I think pairing with another partner, I think it's a better decision.

MAT: All right, perfect so when you (aa) head on to the collaboration there is issue that comes up, (UMM) issue of trust, would you say that employees don't share knowledge among each other due to that issue?

HM: (UMM) At some point, yes it happened, but I couldn't find this issue here at Road Surfer.

MAT: Okay, So…

HM: Most of the time, (most of the time) you can talk with somebody and if he doesn't know the information he can definitely defer to somebody else who might have the idea, so I think everybody's like collaborative and supportive of each other.

MAT: Have you any technological tools that complement this trust based collaboration with each other, (this) that has made you overcome this issue in the company you're in right now?

HM: I think one of the tool which we are using at the company is called Miro Board, so basically it’s like a shared (white box) whiteboard for where we can put on all of the ideas and all of the team Members, we gather around we brainstorm over there and we try to sort out each and every problem and everybody listens to each another so (it's a) it's a interactive tool where everybody like can post their ideas and collaborate, so I think it's a fun tool as well to actually build trust relationship between the employees.

MAT: Alright perfect so we'll get on to the technical bit of this interview, do you think that implementation of Internet of Things Where devices are interconnected to each other is useful as knowledge management tool in small business or SME and what's your take on it, if it is implemented in your business or, if you want to implement it in the future?

HM: I think Internet of thing and having access to different devices definitely help and supportive it actually solves a lot of… It actually reduces the time to actually collaborate, I mean, for example, if you have access to your mobile devices and a lot of different applications and network, so I think it actually improves the collaboration. So and, reduces the time to actually check on your mail and then reply back.

MAT: perfect. Would you say that the social web technologies such as blogs social networking websites and stuff like that and cloud computing are good for knowledge sharing retention and acquisition in SMEs and small businesses?

HM: I think it did these these software's are mostly used for like publicity and marketing, but I think most of the time, where I work, so we (we) used to have some internal management tools, mostly on wikis and confluence pages, so all of the ideas and everything was well documented, but within the (within the) same company domain, it was not on like social workers and social media.

MAT: Right, so, while promoting your campaigns, do you get any exposure to your customers?

HM: we've been running some marketing campaign on the Facebook and I think this actually helped us to get more customer feedback and some of the lead to, we can get more inquiries and from different parts, for example. You can have a like (aa) marketing campaign on facebook Instagram and so I think these from there, you can actually get a lot of exposure to customer base, and you can actually work on the user preferences and how do we can improve our business.

MAT: Is it safe to say that, being active on these web technologies would enhance your knowledge acquisition within the company?

HM: Within the company i'm not quite sure, because we are not using this thing for collaboration within the company, at least for the customer base definitely these, these are the key points where we can get customer feedback from social networks Facebook linkedin or (err) instagram.

MAT: Alright perfect. (aa) We also (added something about) talked something about cloud computing do you think it is good for knowledge retention (retention) if we consider it as a knowledge base and send all the information and the current knowledge to the cloud and from there, it can be shared among the employees.

HM: (AAA I) yes (it's extremely) it's extremely important because, as you start your business and your company keep on growing so a lot of information needs to be stored somewhere and the best ways to store every information is on the cloud so it's readily available across to employees from different devices from different platforms, so that the knowledge sharing can be enhanced, and it can easily be retained.

MAT: Perfect so how important is detailed briefing or introducing training programs for employees, (aa) highlighting perceived usefulness and proceed ease of use about the technology to be implemented.

HM: (aa) it's really important because whenever We want to hire new employees, they definitely want to have the key expected key knowledge, regarding the company policies and ongoing decisions and what were the past decisions that were made, so I think this (this) knowledge keeping and it (has) is really useful for like employees onboarding as well, and during the day to day activities we can always refer back to this knowledge platforms to get the details about about what we did in the past and what decisions were made (at that) if some situations came up. I mean, for example, (I was) (when I) when I was when I joined here at Germany, so we had an onboarding page which has all the information like how we gonna on board and (tech) technical (AAA) onboarding how we're how we're going to have a technical on boarding for a new employee, so (I had) we had a like a detailed process of like which tool we're going to use the software we're going to have, what are the useful links, where the documentation is present, so all of those links were already there so that definitely helped me (in getting) in getting (TCH) a you know for the onboarding.

MAT: So, it's extremely important.

HM: Yes, definitely.

MAT: Alright, so (aaa) do you think knowledge acquisition from internal and external sources can be done through independent technological tools just as we talked about iot or private wikis and the tools used by knowledge sharing mechanisms such as collaborative software namely Groupware software as our social networking or blogs.

HM: (UMM) Where we've been using for Internet we are using the Teams and that’s actually helped us a lot like in in terms of easily collaboration of different You know conversation between different TEAM members and different teams, but I think this actually helped us a lot.

MAT: that's internal, do you have any take about the (external) external knowledge that can be improved by the software.

HM: (UMM) external knowledge I'm not so sure I think most of our organization all of our information is mostly on the private network, so we hardly use any external software sharing different information we (we) had, like some of the tools is called Zavy and (that's) that’s basically getting the feedback of and having you know kind of survey thing around the company so (that's) that was the tool we were using to (aaa) share knowledge regarding company's policies between all employees that’s one thing.

MAT: Okay, perfect, so, (aa) my last, second last question how important is coding for security reasons of independent acquire knowledge and knowledge acquired from sharing tools before that knowledge being sent to the knowledge base, which here is cloud.

HM: I think it's (aa it's) extremely important because all of the knowledge whenever we are, we are getting it so we on day to day basis, we have a lot of policies and rules going on within our company, so we have to cap and document each and everything but (it's gonna) it's going to come up with a huge bulk of information, we have to prune that information and we have to come up with short notes which can, which can be documented so everything whatever we are documenting, it has to be a well-structured and well documented before it goes to our code base.

MAT: Alright. Perfect so. We're on to our last question. If a sound management system that encompasses technological tools that we have talked about so far, is adopted by startup or SME where it considers all three aspects of knowledge management, namely knowledge acquisition knowledge retention and knowledge sharing would it enhance firms performance and help it achieve its overall objectives (would be as key suc), would it be a key success factor in start-ups or SMEs.

HM: and definitely it's (it's really going to help us) it's really going to help in like building and maintaining what are the key aspects and what are the key goal and objectives of the company and where we want to see ourself (in) in like in the near future, I mean, for example here at Road Surfer we have it’s called BHAGS it's like rock quarterly roles and we have like yearly planning so we have, like all of the things are well documented, so we know where we are heading, so I think this is a key in important part when (when) you're actually. Having this knowledge and code base well documented so it's definitely going to help you, keep you on the track how where you are right now, and how you see your company and where we are heading so everything is well documented definitely going to help you achieve far more and You can have analyzed information and (what are the) you can improve your decision makings so (that’s) (that’s) I think it's extremely important.

MAT: All right, perfect, Thank you so that was my last question, Thank you so much for your time, would you like to add anything regarding at the end regarding knowledge management systems.

HM: I would say knowledge management is a is a key and important part in any organization and it should be well documented and it should be (should be) documented in a way which is easily accessible to all the employees and users well so that all the relevant information can easily be address and (we can) this way we can avoid different confusions between and different TEAM members between different departments, and we can have a lot of collaboration, this will also improve the overall company performance of different departments.

MAT: All right, perfect Thank you so much for your time. (Smiles) Bye!

HM: Thank you. Bye (Smiles).
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	Interview Number
	2

	Venue
	Zoom

	Interviewee
	Qasim (QST)
Analyst at Brightflag (Dublin, Ireland)

	Interviewer
	Mir Muhammad Ali Talpur (MAT)



Before interview started the interviewee was asked to give consent to record the interview which was granted.

MAT: So, (aa) Would you like to introduce yourself, please.

QST: yep, so my name is Qasim, I'm 24 years old and I'm working this Dublin and in the legal industry (aaa) so yeah I'm very happy to this interview for you.

MAT: Thank you so much okay so before we get into the key questions, I would like to ask you some questions regarding your business.
Could you please let me know a little bit about your business?

QST: So yeah oh I work in the legal industry, so our main task is to analyze and legal spend of law firms or clients, so we have A lot of different clients across three servers that you US and Australia they're sending their legal invoices to us, we analyze those invoices and, based on their legal spend, so, legal spend can be anything from from intellectual property, human resources (umm) litigation or any of that, (umm) so we analyze that legal spend and easily we provide clients savings, based on their spend.

MAT: Perfect so it would be safe to say that it's an information intensive business that you are in?

QST: Yeah of course yeah.

MAT: Perfect so have you got any partnerships in the business or it is, it is completely separate?

QST: I'm just an employee at the business as it is so I don't think they have a partnership is just a sole business on their own.

MAT: Alright, okay, okay so have you ever come across knowledge management system? 

QST: Well, I mean, just specifically knowledge management system, I think every business close to that on a day to day basis without them realizing or not, so yeah I'm pretty sure I've come across it many times.

MAT: Alright, so let's get into the key questions now, knowledge management system deals with creating aquiring sharing and transferring data within the organization, based on the industry you are, in which aspect of cases most important to your business.

QST: So I feel like since I'm in the legal industry and it's very discreet (UMM) and very kind of a closed book it's kind of the back end of a business is doing, (umm) so I feel like partaking in the legal industry there's a lot of compliance that you have to deal with, (UMM) and so I feel like in the knowledge management process even it's (it's) where we're creating information for the client we're acquiring information from new clients and existing clients (UMM) and then we're transforming you know transferring our (our) data internally and externally, so, I feel like, all three aspects of the knowledge management process is vital in our business.

MAT: Perfect Thank you. What are the potential challenges that that can arise in your business regarding this knowledge management system?

QST: So, there could be you know challenges from trust I guess internally or externally, you know, (umm) and it could matter of clientele behavior if they're willing to open up to us about their (UMM) information, you know, for us as a (as a) working in the legal industry, we have to keep all the information, safe and secure (UMM) so those are some of the challenges I think that can arise 
(umm) yeah just I guess trust and also the fact that you know, y ou have the capability of getting along with your clients and employees, because, even if that information that you're sharing is internal or external, and you have to make a compromising of you know, getting to know one another in the company.

MAT: Alright! That’s a great answer. 
Do you have any remedies for that or do you have any particular technological tools in mind that can overcome that challenge?

QST: When it's coming to trust, I guess, going back to the previous question of issues that can arise or challenges that arise there are stuff they might come into the play and companies should implement especially my (my) (my) company as it does is having like one to ones regularly with let's just say clients or employees to kind of you know, build a connection with them so whenever they're sharing information with your work when they're asking you for information or anything like that you know that it's secure, (UMM) so having regular one to ones we're talking about technical logical tools, you know there's (there's) slack channels of the US, to communicate within the organization, there are other software's like Jira which is basically you know (we can) where we can communicate on that if there's any issues relating to tech or any other sector in the business that we can communicate through that So those are some tools we are really using.

MAT: Perfect so you already answered two of my further questions one was that do you think that employees don't share knowledge among each other due to trust issues and how do you think a business can overcome this issue.

QST: So (just) just so we’re at it, reiterate on that, it's mostly about having trust in the way that you know if you have a line manager, or if you have an employee that you're really close with you know, have one to ones on a regular like for me (UMM) I work in my industry, I have one to ones, and my (my) (my) colleagues my on a regular, on a weekly basis, just to kind of understand. What they're going through in the week, how they’re doing it, (UMM) if they need any help, if I can help them or if I need any help then I can ask them and I think that’s a really important way to kind of (UMM) build trust within the organisation and the culture of organisation as well, so if you have a bubbly and lively culture, it makes it easier for you to be comfortable and trust people, sharing or acquiring knowledge.

MAT: Perfect Thank you so much. Now the next question, you can answer this generally so there's no such bound, for a Start-up or SME is partnership with competitors are making an alliance with them good. What’s your take on it?

QST: So for (MHMMM) I would I would agree and disagree, to an extent so yeah in a way it's good that you know for a startup or an SME to build partnerships or engage with their competitors, because you can actually understand What they're doing in that industry, right, (UMM)  and you can kind of understand what their services are what they're providing (Umm) and you can build you can build trust with competitors, of course, you can work alongside with competitors obviously there will be that competitive advantage that you're trying to get by you know, providing your service better, but (it) (it's) it's good to understand what your clients are doing, sorry, your competitors are doing so you can target your market based on that. (UMM)But the disadvantage is that your competitor might be doing the same thing to you and you might not know it, they might take that competitive edge of you, so I guess it's a win or lose situation.

MAT: perfect. Great answer. Totally understandable so (aa) Are there any technological tools that have been implemented, you said a Jira right?

QST: Yeah! That was the question. Yeah.

MAT: Anything else, any other tool that you have in mind or collaborative environment, such as groupware tools or something like that.

QST: it's mostly Jira or slack that we communicate and then, I guess, we have regular zoom calls I know it's, it is a technical, technological tool as it is but it's you know that those are some of the main tools we actually use to communicate, you know information to our organization, so there won't be any other sole software, but again, we have, and I think I am not sure if you heard of work docs.

MAT: yeah! 

QST: so work docs again, you can import data of clients or your personal data on that, so I guess in a way that could be sure…

MAT: Sorry to cut you that is perfectly what it is, (aa) it may be related to Private wikis. 

QST: Yeah! (Nods)

MAT: That they can create collaborative environment, for example, one person writes something and then other person can (aa) edit or add or subtract from it.

QST: yeah, of course.

MAT: Thank you so much, so, would you say that social web technologies, such as social networking sites blogs, (umm) or Vodcast/Podcast and cloud computing are good for knowledge sharing, retention and acquisition.

QST: Ummm yeah! I guess it just all depends on who your audiences is, you know if your audience is a trustworthy audience, then of course you can share and acknowledge (UMM) information easily, (Umm) I guess just in the era that we're in with social media, you know podcasts are (are) blooming up you know a lot of people are listening to them and even with blogs or (or) any sort of articles because that's how people actually gain their information online. So, I guess, in a way it's (it's) good to get out to the public, so if if an organization or company or if you know, a (news) (news) news-agent wants to get information out that is one way to do it and through to blogs or articles or Podcasts, I think it's a good way to (umm)(umm) let out information out there to the world for people to know, I guess, in a way matters that has to be the right sort of information that's useful to people (UMM) and that they can acquire and do something with it, so, that would be my take on that.

MAT: Perfect! Thank you, so, (umm) let's move on a bit technical side (to a bit technical side) have you heard about you obviously have heard about Internet of Things,

QST: Yeah!

MAT: where all the all the devices are inter-connected to each other, (aa) would you say that it would enhance knowledge management system.

QST: yeah, of course, like I said we're in the technological era. Everything that we do is based on Internet of Things, everything is connected to one thing or another, whether it be you know your home devices or smart devices like you know any lights like (umm) *adjusts* you know alexa, for example, or anything in your House or at work, everything is connected to one and the Internet thing I look at is just a big chain of technology, basically so (UMM) it's just the era that we're in (UMM) I think it'd be a great way to you know post information on the Internet (UMM) and everything's connected I guess that's how let's just say, for example, if (if) (if) you know you have a smart fridge, right,  or, if you have (UMM)you know a smart bell anything, any sort of that information that you want, you can see, on your phone you know, and you can acquire, let’s just say your fridge can tell you how much (how much) product is in it or not, you know it can send you a message on your phone so that's the that's you acquiring information from the fridge, you know and so it's just stuff like that, as well, and then even with humans, you know you can share information easily, so I think yeah, of course.

MAT: Thank you, thank you so much, so (aaa) let's move on to the next question then. When (when) we talk about technology there, of course, some things that we need to consider before implementing that technology, so my question is regarding that how important is a detailed briefing or introducing training programs for employees, highlighting perceived usefulness and perceived ease of use of the technology to be implemented.

QST: (UMM) yeah, training programs are very useful for employees, especially I can take myself as an example when I joined my company, I had oral training programs to kind of understand What the business is doing? what industry they’re in and etc, etc, so. I think training programs are a great way to let employees know about information and again it goes back to building trust with our employees, so if you do regular training, training programs people become comfortable (UMM) if they have any questions they can ask easily, (UMM) so I guess it goes back to you know acquiring knowledge or (UMM) retaining it or you know sharing it that training programs are really good in that way to communicate with employees.

MAT: Perfect so. Would you say that. All right, before we go to that question how important is coding for security reasons, for example, the information that you acquire your code that and you put it to the cloud server right. (aaa) How important is coding for security reasons based on your (aa) (Pause) knowledge or based on your experience.

QST: So I guess yeah, coding is really important, because you know it saves you from either being hacked I guess (call) let-in hackers into your system. (UMM) To allow you know emails coming into your (into your) system, so I guess you need to have proper coding and security in place whether that be strong firewalls (UMM) and I guess we're cloud computing everything is on the cloud, as it is, I think it's great and people post a lot of information on the cloud and i'm not really sure how secure is going to be in the future, or how (how) easy it's going to be for you know outsiders to get into your systems, but I guess that goes back to you know training your employees well to code properly to save you from you know being hacked or For your information, we need, so I think coding is really, really important in that.

MAT: Perfect, thank you, or maybe saving them from theft of intellectual property as well.

QST: Yeah.

MAT: Alright so, we'll move on to the last question (aa) if a sound knowledge management system encompassing all of the elements such as knowledge acquisition, knowledge sharing, and knowledge retention are adopted by a startup or SME would it enhance firm’s performance and help it achieve overall objectives.

QST: (UMM) yeah I (I) would I would agree (UMM) that if a start-up or SME does implement this knowledge management process into their you know system, it will enhance their performance just to kind of understand better your competitors, their customers like and if they want to gain future customers, they can you know if they can acquire vision about them, and if you know the Customers want to share information with them that the company can you know hold that and use it to their advantage, and I guess you know, I think. Having the knowledge management process in an organization is really important to you know help employees as well, again, it goes back to employees being comfortable (with the) (with the) with the line managers and managers or the whole organization as it all, (UMM) and it builds that trust, (UMM) so I think it would be, you know something that a lot of companies will implement or even a lot of start-ups should implement in the future I think it's the way to go.

MAT: Perfect. (aaa) that's everything from my side, would you like to add anything regarding this.

QST: No, I think, I’ve pretty much added everything on yeah.
MAT: (smiles) Thank you so much I’ll stop the recording now.
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	Interview Number
	3
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	Pat McArdle (PMC)
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Before interview started the interviewee was asked to give consent to record the interview which was granted.

MAT: Before we get into key questions, I would like to ask you some questions regarding your business, the key questions are based on knowledge management system technological tools that can enhance the system, could you please let me know about your business.
PMC: i'm a lecturer in the Dundalk Institute of Technology.
MAT: Do you have any other personal business.
PMC: I have a coffee company, I have a Coffee website where I sell coffee.
MAT: So, ecommerce.
PMC: Yeah.
MAT: so, we'll be focusing on that part of this.
PMC: okay. 
MAT: okay, so have you got any partnership in your business or it's completely separate?
PMC: I have a partnership with another firm.
MAT: perfect.
MAT: So, have you ever come across knowledge management system, or does the process of acquiring sharing and retaining knowledge come naturally to your business.
PMC: It comes, naturally.
MAT: Perfect so, (AAA) we'll move on to the key questions knowledge management deals with creating acquiring sharing and transferring data within the organization based on the industry, you said coffee company which aspect of this acquiring sharing and transferring is the most important for your business.
PMC: The information about orders and customers.
MAT: Alright, so means acquiring.
PMC: Right.
MAT: Right So what are the potential challenges that can arise regarding this aspect of the knowledge management system.
PMC: We don't find it challenging.
MAT: *politely* you don’t find it challenging. Okay, So is there any challenge that that you feel there is in terms of acquiring or sharing or retaining that knowledge.
PAT: No.
MAT: Okay perfect. Alright, so you can answer this question generally so there's no any bound to this for a start-up or SME as partnership with competitors our counterparts, making and making an alliance with them good.
PMC: I don't see a need to make an alliance with competitors.
MAT: for a start-up?
PMC: For me, no. It’s not Good.
MAT: (pauses) We’ll move on to the next question, then, do you think that When we talk about employees in a start-up or in an SME do you think that employees don't share knowledge among each other important knowledge, it may be (Tacit) tacit knowledge knowledge that is regarding to their experiential part, do you think they don't share knowledge among each other, due to trust issue?
PMC: UMM I think it depends on the relationship that some will some won't I don't think that's a yes or no.
MAT: Alright okay, So, Would you say that technological tools that enhance collaborative environment would enhance this.
PMC: Yes they would yes.
MAT: They will enhance that, okay perfect Thank you so much, we'll move on to the next part. You know, Internet of Things, where devices are connected together, do you think it will be (aa) an important tool as a knowledge (coughs) to implement as a knowledge management system.
PMC: I think it will.
MAT: It will be right, can you give any particular reason.
PMC: Well, you will have information on what everyone is doing, how they are (UMM) how they are interacting with various different elements of the day-to-day business whether it's with client machinery locations, that all of these things.
MAT: Perfect So, would you say the social web technologies such as blogs, such as social networking sites and stuff like that and cloud computing are good for knowledge sharing retention and acquisition in small businesses?
PMC: yes.
MAT: Yes, it is, okay, alright, so (how) alright, before we implement these technological tools we need to figure that employees are okay with this, so how important. Is the detail briefing or introducing training programs for employees, highlighting perceived usefulness perceived ease of use about the technology to be implemented these both aspects are taken from technology acceptance model, the perceived usefulness and the perceived ease of use about the technology to be implemented, these both aspects are taken from Technology Acceptance Model perceived usefulness and perceived ease of use.
PMC: Well, training will be extremely important.
MAT: It will be extremely important. 
PMC: Yeah.
MAT: Do you think knowledge acquisition from internal and external sources can be done through independent technological tools such as private wikis or the one that we mentioned before IoT.
PMC: I don't know it would depend on the situation.
MAT: Okay. How important is When we transfer the data from our knowledge acquisition so and knowledge sharing server to the knowledge retention server that is a cloud based server would you say that coding is important for security reason to retain that knowledge.
PAT: yes.
MAT: any particular reason.
PMC: For confidentiality reasons i'm assuming you don't want your information to be available.
MAT: Alright perfect.
MAT: One last question before again. If a sound knowledge management system and encompassing technology is adapted in a start-up or SME would it enhance firm’s performance and help it achieve its overall objectives.
PMC: Then, it depends you to imagine that it would certainly won't hinder but it depends on what the objectives are and for my business we don't have an information need that isn't currently met, we have no need of any further knowledge acquisition procedures technologies so for me the answer would be no, but there are plenty of other businesses that do have a need that has to be met.
MAT: Alright, But If you say, if you implemented, it would it sort of enhance it or would it hinder it or would it just increase costs?
PMC: It wouldn't hinder it, I think it would just be an increased cost, because we have all the information we need at present.
MAT: Alright. Thank you so much, would you like to add anything regarding this knowledge management.
PMC: No that's okay.
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Before interview started the interviewee was asked to give consent to record the interview which was granted.
MAT: Hello Thank you so much for taking out time for the interview, could you please (aaa) Introduce yourself.

SJ: Hi my name is Sadia Junejo and no problem at all anything for you.

MAT: Thank you so, could you please tell me a bit about your business?

SJ: Yes, sure why not. I am the creative head or you can say, the executive head or the managerial head of a creative digital company that is named as Martists, so basically it's a marketing agency or a marketing company but you can name it as a start-up marketing company because it's in the very early stage of it's being it's like a baby company at the moment, and if we talk about the further details I would start by saying that it's a small enterprise I won't go ahead and say it's a medium enterprise, because we’re really a small enterprise and that's about it, do you need any additional details about it.

MAT: (aa) No, I’ll just confirm that it's basically a start up in a small enterprise, right?

SJ: Yes.

MAT: Alright perfect, so we’ll get into (aa) key questions, the first question would be about knowledge management system so knowledge management system deals with creating acquiring sharing and transferring data within the organization?

SJ: One second one second, one second one second, so sorry.

MAT: No problem.

(PAUSE)

SJ: Yes, so sorry about that.

MAT: No worries, so (aa) we were on to our key questions and knowledge management system deals with creating acquiring sharing and transferring data within the organization based on the industry you're in which aspect (distorted) of KMS is most important to your business?

SJ: I'm sorry your voice was distorted; can you please repeat that.

MAT: (aaa)Yes, of course.

MAT: knowledge management system deals with creating acquiring sharing and transferring data within the organization based on the industry you're in which aspect of a KMS is most important to your business?

SJ: Oh, i'd really say creating because, as I mentioned earlier, we are a creative digital agency, and all we do all day long is create a new (aa) and (aa) very innovative things for our clients right so innovation is the (Key) key the creation of a different or a new technique or a new design is the key in our business so for my business as a marketing agency, we always look forward to entertaining our clients with the most innovative idea so i'd go with creating of KMS.

MAT: Alright perfect, So what are the potential challenges that can arise in your business regarding that, regarding any aspect of KMS?

SJ: yes, I think, brain freezes (laughs) first of all because Innovation is not the kind of thing that comes to you every single morning or every single night when you're working on a new project or when you're working to build up something for a client So, basically the brain freezes or the thinking processes that needs to actually elevate to that level in order to gain something out of it. First of all, that is one of the reasons, and the second is sharing of knowledge, would be another problem that we face right now is because it's because that, since, our company is a baby company, we all work from our homes, we are not sitting in a free office space and we're not actually, talking to each other in that space or interacting with each other or knowing what's going on with each other we're just sharing things through a you know (international) sorry, on the basis of Internet (aa) policies like we use gmail, we use whatsapp for contacting each other and the information that is often shared between the workers is not circulated as well and the problem that raises with that is the gaps in the projects that we are creating. Like so I would have a certain idea in my mind but then when I get the final result, it may not be as I thought it is because we are not properly sharing all of the ideas or all of the knowledge that we have, so I think the integration of all of those things would really help in the long run.

MAT: All right, Okay, so do you have any remedies for that or do you have any particular technological tools in mind that can overcome that challenge?

SJ: (aaa) Technological tools, I am really in the search mode right now so I'm searching for tools that can help us do that but I'm really looking for an integrated system where we all connected and these (laughs) things that we're creating or the projects that we create are all available in a common space, so we can all have a look at it, at the same time, and not wait for it to finish, and then be emailed or re-transferred or something like that.

MAT: Alright okay, So basically (aaa) it's safe to say that collaborative tools would (aa) enhance the performance.

SJ: collaborative tools are exactly what we are in need of (right) at the moment, and they would really, really enhance the firm’s performance in terms of every single thing, like it would save so much of our time it would save so much of our efforts, it would save to save us so much of (aaa) the energy (laughs) in itself like that would be the perfect outcome for our company.

MAT: Thank you, so the next question, you can answer this generally alright. So, for a start-up or SME is partnership with competitors are making an alliance with them good?

SJ: Yes, I think it can work both ways, but it's more often positive impact if we look at it so competitors is like you are sharing workforce you're sharing ideas you are sharing goals. You are sharing a single outcome that you're working on so partnerships in terms of projects is nice but i'm not too sure about partnerships or (collaborators) collaborations in the long run, so yeah, In terms of project to project, I think I would really like it, but for the long run, I don't think so two people managing at different levels within different workforces can eventually turn out to be a good idea.

MAT: All right, perfect so, (aa) Based on your business, are there any technological tools that have been implemented yet that complement either acquisition retention or sharing of knowledge?

SJ: not really.

MAT: Alright, so none so far.

SJ: None so far.

MAT: Okay, so do you think that implementation of Internet of Things, where devices are connected to each other are useful as knowledge management tool in small businesses?

SJ: A 100% yes or a 1000 times yes. Like I definitely think it would definitely, definitely turn out to be very useful because the interconnection, as I said, is missing within the things that we face and being a small company or being a small enterprise, I can actually vouch for it, that this problem could solve a lot of other problems like this issue can solve a lot of problems.

MAT: Right okay so going back to the question that you answered you mentioned that sharing of knowledge (aaa) is important aspect of your business, so do you think there would arise a trust issue among your employees when sharing information?

SJ: (Umm) No, I don't think so, I think it will boost your confidence, and it will also give them a different opinion, I think we all are very open to difference of opinion, and we really look forward to feedback from each other, so I think in this aspect I don't think that will be (aa) trust issue kind of thing, most people are already sceptical about their designs or their work, but in my firm, I don't think so, this can be viable issue.

MAT: Alright, thank you so moving on to the next question would you say that social web technologies, which include social networking sites or blogs or articles (umm) and cloud computing these are two separate things are good for knowledge sharing retention and acquisition in small businesses?

SJ: Yes, I think, yes, at the moment that's our go to so we work through social media sites and cloud computing and all of that, and I think this helps us being connected if we were to give up on them, then what's our choice left like what's the choice left for us.

MAT: All right, okay so (aa) we talked about technological tools we've talked about talked about IoT we've talked about cloud computing and all that stuff so (aa) when you implement any of those tools do you think (aa) detailed briefing or introducing training programs for employees, highlighting perceived usefulness and perceived ease of use of the technology to be implemented is useful is important?

SJ: Yes, it's very important I myself have worked at places where I found training programs to be very useful because it gives you an insight and it gives you an overview of what you're supposed to do, or what you're going to do, and what the company expects out of you it deletes the confusion. It gives you confidence it tells you exactly what you're supposed to do at what time and I think it brings a lot of clarity to your purpose like to the purpose of you, being in the company.

MAT: Alright so, can it enhance the take of employees on that particular technological tool?

SJ: Yes, yes. It will.

MAT: Alright, Perfect, Thank you. So, moving on to the next question, do you think that knowledge acquisition from internal and external sources can be done through independent technological tools such as IoT RSS or private Wikis is as well as the tools used by knowledge sharing mechanisms such as collaborative softwares groupware tools, social networking and blogs?

SJ: Yes, um I think it would be a great idea and actually I really like the idea of IoT and private wikis know I might implement them in the long run, for my own company.

MAT: perfect and knowledge acquisition from group (err) collaborative environment tools and social networking would also be effective right?

SJ: I think it would be effective until unless you're trying to do something that has no security issues, but obviously, if you are in the kind of business where you need security at most ends, and I don't think so social media networks would be the first option to go with.

MAT: Okay, (aa) so we'll move on to a second last question now so, basically how important, so you know, treating cloud computing as our knowledge base right…

SJ: Mhmm.

MAT: …How important is coding for security reasons of independent acquired knowledge and the knowledge occurred from sharing tools before sending it to the cloud to the knowledge base?
 
SJ: I think coding is really important, because, even if your data is compromised, or even if your data is gone public or (handed) landed in wrong hands than only you and your company know what's the deal behind it like only few people would be able to identify that what that deal is about or what the data is actually talking about it's, not even in the terms of when you are looking for the most secure option, because the kind of project that you're into is high quality or a high degree project it can be on the smallest things to you're supposed to, in this world you're supposed to maintain credibility by keeping things private like Okay, you can be as open to your clients, as you can possibly be but a lot of clients do require you to keep the confidentiality between you and the client and it should not be public, like a lot of people would not want that you are working for them, like you are their marketing company even that knowledge is not basically made public, a lot of times, so I think in the long run coding is the exceptional way to go for it, and it would really help people (main) maintain the credibility and information sources (aa) to private.

MAT: Perfect Thank you.

SJ: like help them keep private.

MAT: Alright, so my last question would be that if sound knowledge management system, encompassing all of the aspects of knowledge management, be it knowledge acquisition be it knowledge sharing be it knowledge retention so knowledge acquisition from external and internal sources knowledge retention, such as cloud base and knowledge sharing, such as collaborative tools groupware softwares, iot or Other technological tools is adopted by a startup or SME would it enhance firms performance and help it achieve its overall objectives?

SJ: Yes. Yes, it would.

MAT: Would you implement such a system?

SJ: Yes, I would.

MAT: Perfect Thank you so much, would you like to add anything regarding knowledge management or knowledge management system, in the end, just to overview.

SJ: No, I think i'm good, and I really wish you the best of luck for this.

MAT: Thank you so much for your time have a great day.

SJ: You too.

MAT: Bye bye.
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Before interview started the interviewee was asked to give consent to record the interview which was granted.

MAT: Hi there, thank you so much for your time, would you like to introduce yourself, please?
MR: Yeah, umm my name is Mudasir, I am a biomedical engineer, and I have worked for Aerogen, which is a company that produces nebulisers and currently I'm working on a start-up within the medical industry.
MAT: Would you. Please tell me a little bit more about your business.
MR: yeah so, I worked for Aerogen where we made nebulisers we're using vibrating mesh technology for for patients that require acute care we provided a better outcomes and we play a critical role in over 75 countries all over the world within the emergency departments of hospitals.
MAT: Is your business an SME, or is it a global company.
MR: It is an SME those there's just below a hundred employees.
MAT: Alright. Alright, oerfect so we'll move on to the key questions, the first key question would be regarding knowledge management system so knowledge management system deals with creating acquire and sharing transferring data within the organization, based on your industry which aspect of tms is most important to your business?
MR: I’d say especially because in the role that I work in within quality, I think that acquiring knowledge is the most important bit (UMM) we work with the medical devices so, especially for that we have to know that all of our devices everything that we produce is within the specifications that we've set so that, when they do go out and within a hospital setting the don't fail and cause problems.
MAT: And so, what are the potential challenges that can arise in your business regarding that aspect or any aspect of knowledge management system.
MR: You have. A lot of problems can arise about acquiring knowledge, especially during testing and that sort of stuff problems can arise, mainly due to human error people might write down wrong numbers or not following testing procedures correctly so, there might be problems, also due to limited equipment and because there's a number of departments that might need to test for different things, there might be a little bit of conflict within the departments so equipment needs to be booked and All of that needs to be sorted so that there's no overlapping.
MAT: All right, perfect So do you have any remedies for that or do you have any particular technological tools in mind that can overcome that challenge.
MR: I wouldn't say I have any technological tools in mind, I can only say that all of our (mark) work that it has to be revealed across a number of people. So, when tests are done and reports are it written-up, they must be approved by four or five people from different departments and that helps to erase any human errors or any mistakes that there might be. We also keep up to date with all our training procedures as things here change regularly and it's important that our employees are aware of any of the changes that are happening and we must all keep up to date.
MAT: Alright, so you would say that collaboration is important?
MR: Sorry.
MAT: You would say that collaboration is important?
MR: yeah yes so working together and making sure that everyone is on the right pages of what is most important.
MAT: Okay, so do you use any technological tools, based on a collaborative and creating a collaborative environment?
MR: yeah so we use a software known as Q-Pulse, which is a quality management system so within that we have (we) we can use it for document control and we can use it to document preventative actions, corrective and preventative actions and all employees can have access to this or that knowledge is shared across everyone, and everyone knows where we're at.
MAT: All right, perfect so you can answer the next question generally so far, a startup or SME is partnership with competitors or making an alliance with them good?
MR: Partnerships, yes, I would say that partnerships are very important, especially for smaller businesses, aspiring businesses, I think that the right partnership can help really help a business push on to bigger successes, I think that the technology for KMS is important as well, I can I can't really imagine a system where employees don't have the required information on a (on a) system.
MAT: yeah, so moving on to the next question, do you think that, (aaa) (are there) you talked about (aa) the software in Q-pulse right.
MR: yeah, I did.
MAT: yeah perfect so (aaa) (what) what does it actually (aa)complement in terms of knowledge management collaboration acquisition or retention.
MR: I think it's a great tool for collaboration and retention over the information and knowledge within the company it's a great tool for all the document control document management and it gives all the employees, an opportunity to know the organization inside out and so yeah.
MAT: Perfect so we'll move on to the technical bit of this interview, so do you think that implementation of Internet of Things, where devices are interconnected to each other is useful as a knowledge management system for your business or for any other smaller business or SME or start-up.
MR: yeah we know these systems they make life easier for people and within organizations as well, they would do a lot of good so It will be very good, especially if things do go wrong, a system where things are interconnected will make relevant the relevant people aware of all the problems much quicker and this may help resolve the problem much more quickly and much more efficiently.
MAT: Perfect Thank you.
MAT: The next question would be regarding social web technologies based in the business, you are in and based on the start-up you're working on and working on so would you say that social web technologies and cloud computing are good for knowledge sharing and retention or acquisition?
MR: yeah I think two things such as cloud computing are very helpful, it would reduce the cost of setting up servers etc on site and running them as well maintaining them. It would also be more efficient and allow for a lot more growth, as you don't have to constantly update servers and put more and cloud computing today is quick reliable secure and cost effective, so I think it's a very good way to go.
MAT: Alright perfect so (aaa) (would you), we've talked about different tools, so far, so how important is detailed briefing or introducing training programs for employees, highlighting perceived usefulness and perceived ease of use about the technology to be implemented?
MR: yeah, I think that a detailed training programs are very, very important so especially to incoming employees that are new to the company new to the organization, there should be training programs implemented so that they can become up to date with all the equipment, so that they know how things are used and how (how) all the information within the company is kept and shared within everybody this helps to keep everybody up to date on things, and everything just runs a lot smoother when a training program is implemented.
MAT: All right, perfect. Thank you. Do you think knowledge acquisition from internal and external sources can be done through independent technological tool just as the ones we talked about IoT or private wikis in your case Q-Pulse, as well as tools used by knowledge sharing mechanisms such as collaborative tools or social networking sites or blogs?
MR: yeah I think things like these are really useful, I think that stuff like RSS feeds can acquire information much quickly about a subject of choice I think, important information can be relayed between colleagues through groupware programs, which can be helpful in projects that require a high level of collaboration.
MAT: Perfect Thank you, so, we'll move on to our second last question how important is coding for security reasons of the independent acquired knowledge, so all the acquired knowledge either generated through sharing or acquired from internal or external sources (UMM) how important is coding before it being sent to the knowledge-based cloud?
MR: I think coding is an essential part before sending it off to the knowledge base cloud because security within any organization is of utmost importance and people may have secrets or knowledge which they don't want other organizations to know about and coding your information between before uploading (uploading) it up to the cloud will make it more safe and secure. As we know, especially some years ago there was a hack within the cloud, so a lot of people had their privacy is invaded, so I would say data security and coding your stuff before sending it on is of utmost importance for sure.
MAT: alright. (pause) So, we'll move on to our last question. If a sound knowledge management system, encompassing technological tools such as we've talked about (aa) and encompassing all three aspects of knowledge management be it knowledge acquisition, knowledge retention and knowledge sharing it's inculcated together in a system and is implemented in an SME or a startup would it enhance firm’s performance and help it achieve its overall objectives.
MR: yeah for sure, I think it would help enhance performance and achieve their objectives absolutely and a good knowledge management system can help transform an organization, this is because it can create a culture of high quality, this would in turn satisfy customers, it would also help identify any potential risks and the company can make important decisions using that knowledge management system so i'd say yes absolutely it's very important.
MAT: Alright perfect. (aa) So that would be all from my side, would you like to add something regarding knowledge management system or any of the tools that we've talked about.
MR: No, no that’ll be all, thank you.
MAT: All right, perfect Thank you so much for your time have a nice day.
MR: Thank you bye.
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MAT: Hi there, Thank you so much for your time. (aa) So, before we start off the interview, would you like to introduce yourself, please?
YG: My name is Yavuz Gulen and I'm an industrial engineer, and I used to work for a textile company.
MAT: perfect, could you please tell me a bit about the business you used to work?
YG: The company had different six departments to produce different yarns clothes and they use they usually sell this product to other companies or they produce their own products.
MAT: Alright. Okay, so let's move on to the key questions now, so the first question is regarding knowledge management system, so the knowledge management system deals with creating acquiring sharing and transferring data within the organization, based on the industry, you are in which aspect of came as is most important to your business.
YG: (UMM) I would say, sharing and transferring the data, because to get the best deal with a good price and the quality we need, to grow our business in the market.
MAT: All right, Okay, so are there any potential challenges that can arise in your business regarding the (challenges) (aa) the aspect that you provided or any aspect of KMS?
YG: What can I say, like we may be mislead if we don't have the right knowledge and we made this huge amount of money and high qualified employees in the company or even our reputation may get damaged because of using wrong information for knowledge.
MAT: (aaa) Do you have any remedies for that or do you have any particular technological tools in mind that can overcome that challenge?
YG: (UMM) To be honest, I don't have any.
MAT: All right, okay, no worries. So we'll move on to the next question (aa) (short pause) do you think for a start-up or SME partnership with competitors are making an alliance with them good? and you can answer this generally.
YG: We, the company tried to work with trustworthy companies that they have been working with for a long time, and also (what can I say) (they) they knew almost everything about what they need about their allies, so they can trust and they can share information.
MAT: Do you think that among that process there's an issue of trust?
YG: umm…
MAT: That employees don't share knowledge among each other due to trust?
YG: (UMMM) (PAUSE) Sorry could you repeat that again?
MAT: So, (aa) the question was do you think that employees don't share knowledge among each other due to trust issue?
YG: yeah, I think, yes, because people use the knowledge to become a better position in the companies (or) (them) and also they don't want to confront with any issue and that's why, that's why in the business, you cannot avoid it because there's a there's always competition so people will keep some information or knowledge in secret.
MAT: All right, perfect So do you think a business can overcome this issue?
YG: No, as I said. No, if there is competition, no.
MAT: All right, we'll move on to the next question now, are there any technological tools or software's that have been implemented in your business that complement either acquisition retention or sharing of knowledge.
YG: yeah The company had one, we use, we used to use a software program that allows (that allows) us to communicate and share folders with our co-workers and also, we can we could store everything and when we want in the software database so whenever, whenever we needed, something it was so easy to get it.
MAT: All right, okay so basically a private wiki for the company right.
YG: Yes, Private database.
MAT: Perfect, perfect. So we'll move on to the technical bit of the interview, do you think that in implementation of Internet of Things, where devices are interconnected to each other is useful as knowledge management tool and small business or SMEs are start-ups.
YG: yeah, yeah I think that implementation could be a useful tool to grow (this grow) for business small businesses, so they can (they can) arrange the progress, based on the information they have and (they can) they can make quick, they can make quick decisions.
MAT: Perfect, okay so we'll move on to the next question would you say that social web technologies, such as (social) social networking sites, blogs (aa) and cloud computing are good for knowledge sharing retention and acquisition in small businesses.
YG: (aaa) The fact that, because you, like, we have an easy access to what we need in the business, so, as I said before, people or employees can make make quick decisions if they get the information very quickly.
MAT: Perfect so we'll move on to our next question now. You know, when we start to implement a new technology or a new tool, (aa) how important is detailed briefing or introducing training programs for employees, highlighting perceived usefulness and proceed ease of use about the technology to be implemented?
YG: Well, a briefing or training would, it’s my opinion, prevent in different way unwanted occasions that might damage our business and nobody would want to have wrong information or knowledge and people may like (UMM) people may have difficulties also people have people may have difficulties to understand the system, so you or we have teach them like what the system is.
MAT: perfect and would you say it would improve employee performance as well.
YG: yeah definitely I can say that.
MAT: Perfect. Thank you, so we'll move on to the next question, (how) do you think that knowledge acquisition from internal and external sources can be done through independent technological tools such as iot rss or private databases and as well as tools used by knowledge sharing mechanisms such as group where social networking or blogs.
YG: Those blogs are not our blogs right the other people's blogs.
MAT: yeah external.
YG: yeah, then yeah of course I don't think that because people write in those pages what they want and that information might be wrong and if you use that information in your business, you may confront that situation you wouldn't want to see, and also even it might damage your reputation in the market and you might those money, so no I wouldn't trust.
MAT: Okay, all right so we'll move on to our second last question, how important is coding for securities reasons of independent acquired knowledge and the knowledge acquired from sharing tools collaborative tools before it being sent to the knowledge base, which in this case is cloud? 
YG: I think it is quite important, I wouldn't want someone I don't know or my (competition) competitors to use what I have or how i'm going to grow my business, the information can be used by someone else before I use and you know it can help in indexing the knowledge so whenever a retrieval command is registered, it can be (read) readily the available for that employer, reducing time. So yeah, like coding in cloud computing will be handy and it is indeed an important aspect of it.
MAT: Alright perfect, so we'll move on to the last question, If a sound knowledge management system, encompassing all the technological tools and aspects of KM, namely knowledge acquisition knowledge sharing and knowledge retention are adopted in a start-up or in a SME would it enhance firm’s performance and help it achieve its overall objective.
YG: yeah definitely, having the right knowledge in the business is one of the most important things, I think, to grow your business and managing it is as important as having it, also knowledge management system is encompassing of the knowledge management system’s aspects also would exponentially increase the chance of success, if not, it will definitely help towards (towards) achieving our objectives or set goals.
MAT: All right, perfect Thank you so much that was my last question, Would you like to anything, would you like to add anything regarding the knowledge management system or.
YG: No, I don’t have anything to say
MAT: All right, perfect Thank you so much for your time.
YG: you're welcome.
MAT: Have a nice day bye.
YG: Bye.







[bookmark: _Toc81331055]Appendix H – Interview Transcript 7
	Interview Number
	7

	Venue
	Zoom

	Interviewee
	Muhammad Hamza (MH)
Senior Web Developer at Experlabs (Pakistan)

	Interviewer
	Mir Muhammad Ali Talpur (MAT)



Before interview started the interviewee was asked to give consent to record the interview which was granted.

MAT: Hi there, Thank you so much for taking time for this interview (aa) would you like to introduce yourself, please?
MH: hi so thank you for having me here my name is Muhammad Hamza and I am working with the ExperLabs the project I'm working on is owned by Walmart it's named Eloquii yeah and I am basically a software developer for a Eloquii.
MAT: Alright perfect, so you also briefed me a bit about your business so let's get on to the key questions now
MAT: knowledge management system deals with creating occurring sharing and transferring data within the organization based on the industry you are in and based on the business you are in and which aspect of KMS is most important to your business?
MH: yeah, so I think within our firm (the) well, not just within our firm in our business, which is (basically) basically of IT, it's very important to share the information on daily basis, because we're rapidly and constantly updating our Apps our web Apps our mobile Apps and producing new features very rapidly (in a) in a agile methodology so it's very, very important, I would say it's, the most important part to communicate the progress and information that's currently ongoing. So, (aa) so that everyone is on track.
MAT: So, you would say knowledge sharing right?
MH: yeah, knowledge sharing.
MAT: That's perfect. So we move on to the next question, what are the potential challenges that can arise in your business regarding the aspect you told or any other aspect of a KMS
MH: (AAA) I would say the biggest problem or challenge that we face or ever face are due to the information or knowledge, not being shared on time or miss communicating within each other within a team that's (that's) really costly.
MAT: Alright perfect So do you have any remedies for that or do you have any particular technological tools in mind that can overcome that challenge?
MH: (yeah for) yeah so for that we (aaa) basically (in that) for that we regularly do stand ups and use different types of tools for like we use Slack and Jira for Jira we Use because, (aaa) let me get this straight yeah so we use Jira because everything is basically (aaa) how do I put this every knowledge (that) about the ongoing task or the done task, or the tasks that are in Stage pending, testing or however it may be it's all there, yeah so we do not have to like go to different places, or anything to communicate we either each other.
MAT: Alright, perfect, so the next question, you can answer this generally so for a start-up or SME is partnership with competitors or making the alliance with them good?
MH: For that, I think it depends on every, (Aaa) I would say it depends on person to person for me, I think (it's a very) it can be a very good thing, as you can learn a lot from others on how they are achieving the particular task that you're working on (aaa) but yeah, I think you have to strike the perfect balance between a partnership which can be sometimes tricky as partnerships too can exploit your position as well.
MAT: Alright perfect so, can you say that the knowledge environment, then when we kind of do partnership or collaborative projects can that knowledge environment be improved by technological tools where collaborative software's are used.
MH: Yes, I think so.
MAT: Alright, perfect.
MAT: So, we'll move on to the next question, are there any technological tools that have been implemented in your business that complement either acquisition retention or sharing of knowledge? You've already told me about Slack right?
MH: yeah, so yeah, as I was saying Slack and Jira are the one of the most and one of the very few, I guess, they are they're very, very big (so) systems, so they are were really important sharing that knowledge.
MAT: So could you give me a little detail about each one of those? How how they collaborate how they help collaborate among employees or how they are used, basically, so that we can arrange them, basically, whether they are used for retention, whether they are used for acquisition or sharing.
MH: yeah, for they are mostly used for (sharing) sharing of knowledge, because as (Jira and) Jira and Slack are basically integrated together as well, so it's not that the like tricky to share knowledge, Knowledge within your team, or some other team that you may have under the same start-up or SME.
MAT: Perfect Thank you so since we're talking about technological tools and (and) these, so do you think that implementation of Internet of Things, where devices are interconnected to each other is useful as a knowledge management tool in SMEs or start-ups?
MH: Sorry, can you repeat that question?
MAT: yeah, of course, do you think that implementation of Internet of Things devices are interconnected to each other is useful as knowledge management tool and small businesses or SME or start-ups?
MH: yeah I think yeah they are really important as different type of, let me just give you the example of Slack because you can like create different type of integration within Slack that can help you, with your daily knowledge sharing on what you're working on what you have been working on what you will work on and some of the blockers you're facing and stuff like that so yeah This is just one tiny integration that helps you massively in sharing knowledge or communicating with each other.
MAT: Alright perfect. So, we'll move on to the next question would you say that social web technologies, such as social networking sites private databases (just) (aaa) for example, private wikis or blogs are good for knowledge sharing retention and acquisition in small businesses.
MH: Yes, I think they are one of the most beneficial sources because let's just take an example of CrunchBase you want to know about any Small start-up or any big company or whatever the company, these days, you want to look into you can basically go to CrunchBase and look up their profile and you can basically have their whole history of their business and stuff like that so yeah it's a really good source of information if you're looking into your client potentially and that's just one source, there are a lot of other sources, just like that.
MAT: Alright, perfect so, what, what is your take on cloud computing if we use it as a knowledge base would it kind of help improve knowledge management.
MH: yeah, it's just it's definitely help because, let me just give you two reasons, one, because it makes information readily available and two, (you can) that information is really easily very easily shareable within other people or employees, (because you get it) since it's on cloud, you can just share it without tap of one click.
MAT: Right perfect, so we've talked about different technological tools IoT cloud computing Slack Jira so the next question relates to that how important do you think is detailed briefing or introducing training programs for employees, highlighting perceived usefulness and perceived ease of use about the technology to be implemented?
MH: I think that would be, can you can you repeat that last part.
MAT: yeah so, I’ll repeat the whole question how important is a detailed briefing or introducing training programs for employees that highlight perceived usefulness and perceived ease of use about the technology to be implemented?
MH: Yes, I think that's will be definitely very important, especially for the let's say juniors that's starting in the field, because they do not have much idea on knowledge sharing so yeah or the tools that you use for knowledge share. That’s really important to have the sessions.
MAT: Would you say it would improve employee performance or change their mindset about a certain technology if they perfectly know that what it's used for and how useful it is?
MH: Yes, definitely, definitely.
MAT: Alright perfect so we'll move on to the next question, do you think that knowledge acquisition from internal and external sources can be done through independent technological tools such as Internet of Things rss private wikis and as well as tools used by knowledge sharing mechanisms such as group where social networking and blogs?
MH: yeah for (let's say let's just) let's just take that for Start-ups or SMEs, I think that would be really helpful as the you can again fetch any information about your client from the (cloud) cloud and use them to provide them better services, which would benefit both the client and the start-up and SMEs. You can yeah you can, I think, take the example of LinkedIn there that's a really good source of information.
MAT: (Say say) Alright perfect. How important is coding for security reasons and of independent acquired knowledge, so you know we are using cloud based as our using cloud technology as our cloud base as our knowledge base so how important is coding for security reasons or any other reasons of independent acquired knowledge and knowledge acquired from sharing tools before it being sent to the cloud base?
MH: yeah, I think that's one of the most, most important thing due to security reason, like in case of data breaches, so you have to code your information in such a way that, in case of data breach, it won't be easily readable by anyone our other than the employees of your firm, start-up, SME whatever you have. Also, another thing that can also be useful, there is indexing, as you know, indexing can help fetch the required information, knowledge it very easily.
MAT: All right, perfect Thank you so. My last question now if a sound knowledge management system, encompassing technological tools where knowledge is acquired from external and internal sources and knowledge is shared among the employees within the company through collaborative tools or private wikis etc is adopted, and then all that knowledge (is shared) retained in a knowledge base. This kind of a system is adopted by a startup or SME would it enhance the firm's performance and help us achieve its overall objective?
MH: um I think yeah definitely it would obviously enhance as everything will be available at one point and it will enhance the entire start-up or SME’s performance, as you know, as a team, it will really give them a boost.
MAT: perfect and would it be beneficial factor to incline the start-ups towards success or SMEs towards success? 
MH: Definitely. 
MAT: All right perfect that will be all from my side Thank you so much, would you like to add anything regarding this knowledge, knowledge systems or knowledge management systems.
MH: (Aaa) no.
MAT: All right, perfect Thank you so much, enjoy your day. B-Bye.
MH: Bye.
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	Thematic Unit
	Interview-1 (HM)
SME, Tourism
	Interview-2 (QST)
SME, Legal Industry
	Interview-3 (PMC)
Coffee Retail
	Interview-4 (SJ)
SU-Digital Marketing
	Interview-5 (MH)
SME-Healthcare
	Interview-6 (YG)
Textile industry
	Interview-7 (MH)
Web Development

	[bookmark: _Hlk80543888]Important aspects of KMS

	Knowledge Retention, Knowledge Sharing

	All three aspects of Knowledge Management are important.
	Knowledge Acquisition
	Knowledge Creation, Knowledge Sharing
	Knowledge Acquisition
	Knowledge Sharing and transferring. 
	Knowledge Sharing.

	[bookmark: _Hlk80546387]Potential challenges regarding KM

	To update huge chunk of data, More resources for knowledge sharing 

	Trust – Between employee to employee and employee to client.
Compromising Attitude – Getting along with clients and employees.
	None
	Brain Freezes – Need innovation for the business.
Knowledge Sharing – Circulation of shared knowledge 
	Human error – Proper procedures might not be followed.
Taking wrong readings.
Mismanagement of use of equipment. 
	Misleading knowledge – damage company reputation because of wrong information.
Trust Issue – High competition 
	Delays – Knowledge not shared on time.
Can be costly.

	[bookmark: _Hlk80553151]Technological tools for overcoming particular challenges

	Knowledge Sharing-Groupware Tools - Confluence, Miro board (Creating collaborative environment for Brainstorming sessions). Knowledge Acquiring- Wikis for grouping information in single source, Zavy for Employee feedback

	Knowledge Sharing – Groupware tools, Slack Channels (regular one to ones), Jira for tech related queries. Zoom calls.
Knowledge Acquiring – Work docs (Private Wikis) 
	Knowledge comes naturally to the business.
	Integrated tools – Emphasis on collaborative tools. 
No such tool implemented in the business yet.
	Collaborative tools – Tests and reports need to be approved by multiple experts.
Training procedures are introduced almost regularly and employees need to be to up to date.
Q-Pulse – quality management system, document control and document retention.
	
	Collaborative tools – 
Regular stand-ups.
Groupware tools such as Slack and Jira.

	[bookmark: _Hlk80555052]Importance of Partnership with competitors

	Important – More industry exposure, Support for a new start-up.
	Depends – 
Good to build partnership, exposure to the market.
Bad – Potentially lose competitive advantage.

	Not good.
	Short-run – Really good when it comes to short-run (Project to project)
Long run – Not too good.
	Very important – Right partnership can help business in achieving bigger success.
	With Trustworthy Companies – Companies you know.
	Depends – Beneficial Enhances learning.
Bad – Exploitation of your position.

	[bookmark: _Hlk80556627]Perspective on Implementation of IoT

	Helps Processes- improves collaboration by reducing time 
	Sharing Information – Little to no lead time when sharing information.
	Acquiring important knowledge –Interaction with different business elements.
	Interconnection – Can solve a lot of problems based on data sharing within organisation.
	Updating – Wrong procedures can be reported in real time.
	Time saving – Make quick decisions if they get the information quickly.
	Creating Integration – Integration of different softwares can enhance knowledge sharing.

	[bookmark: _Hlk80561449]Perspective on Social Web Technologies

	Publicity & Marketing- Not too engaging for KM. Good for customer feedback (LinkedIn, Instagram)
	Depends on the audience – If the audience is Trust worthy, information can be shared easily. 
Good to get out to the public.
	Improves knowledge Acquisition 
	Go to technological tools.
	-
	-
	Beneficial Sources – CrunchBase can give you information about different businesses.

	Perspective on Cloud Computing


	Extremely Important as Knowledge base- Information readily available to the organisation. 
	Security issues regarding cloud computing.
	-
	Keeps connected
	Really helpful – Reduces cost, improves growth within the organisation.
	Time saving – Make quick decisions if they get the information quickly.
	Helps – Information readily available and shareable.

	[bookmark: _Hlk80565498]Training and briefing about technology
	Extremely Important – For onboarding, explaining, knowledge about ongoing decisions. Information about Tech Tools to be used.
	Very useful for employees – Builds trusts among employees.
	Extremely Important.
	Very Important – Deletes the confusion, enhance performance of employees, boosts confidence.
	Very Important – Need to know how to use tools, makes employees aware of procedures regarding information sharing. 
	Important –
Can potentially prevent unwanted occasions. 
Clears concepts about system operation.
	Very Important – Helps new employees.

	[bookmark: _Hlk80570760]Knowledge acquisition using technological tools

	Collaborative softwares for internal Knowledge acquisition.
Not so much for external knowledge.
	Collaborative softwares for internal knowledge acquisition. 
	It depends on the situation
	IoT and private Wikis for Acquisition and retention.
	RSS feed for acquiring information quickly. 
Groupware tools for relaying information quickly.
	External sources can’t be trusted as they can probably have wrong information.
	Information can be acquired using cloud.
Social web technologies (e.g., LinkedIn)

	[bookmark: _Hlk80571905]Coding acquired knowledge for knowledge base

	Most Crucial – Saving space by proper documentation (coding), gives a structure to the knowledge.
	Important – For security reasons your information will be coded.
	Important – for confidentiality reasons.







	Important – Security reasons.
High degree projects need confidentiality.
Clients don’t want their marketing firms go public.
	Essential – Security within the organisation. 
	Quite Important – Security reasons.
Indexing and managing knowledge in knowledge base.
	Most Important – Security reasons ( Data breaches).
Managing Documents.

	[bookmark: _Hlk80573405]Implementation of KMS (Knowledge Sharing, Acquisition and retentions) in Start-ups SMEs

	Building and maintaining Key goals and objectives.
Improves overall decision making and performance.
	Implementation in start-ups/SMEs would definitely enhance their performance.
Companies can use retained information at the time of need.
It can help employees in building trust. 
	It certainly won’t hinder overall objectives of start-ups/ SMEs but for some businesses it would only increase costs.
	It will improve firm’s performance and help it achieve its objectives.
	Can enhance performance and help in achieving objectives.
Create quality culture.
Increase customer satisfaction.
	Grows your business.
Important because managing knowledge is as important as having it. 
Helps in achieving targets.
	Can enhance entire start-up or SME.
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