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1. [bookmark: _Toc164360738][bookmark: _Toc171702274]Academic focus and research rationale
[bookmark: _Toc171702275]1.1 Research question 
What are the impacts of HRM strengths on the innovative behaviours of employees in the Chinese biopharmaceutical industry? 
[bookmark: _Toc171702276]1.2 Research aims and objectives 
The overarching aim of the present study is to analyse and evaluate how HRM Strength impacts the innovative behaviours of employees in the Chinese pharmaceutical industries. The above research aim is achieved through the completion of the following research objectives:
· To comprehensively understand the theoretical foundations of HRM Strength and employee innovation, examine the empirical studies on the impact of HRM Strength on employee innovation and its underlying working mechanism to identify inconsistencies and gaps in the existing body of knowledge. 
· To develop a conceptual framework integrating HRM Strength, employee innovation and knowledge sharing to direct the empirical studies of the present study 
· To empirically investigate the relationship between HRM Strength and employee innovation,e.g. whether a higher magnitude of HRM strength facilitates employee innovative behaviours and what the underlying working mechanisms of the impacts are. 
· To raise attention and provide actionable managerial implications for Chinese biopharmaceutical organisations in terms of HRM Strength to promote employee innovation
[bookmark: _Toc164360739][bookmark: _Toc171702277]1.3 Research background/context
The worldwide technological revolution is in full swing, and the ability to innovate has become an essential source of sustainable competitive advantage for enterprises. The fundamental power of enterprises to carry out innovation comes from internal employees, and employee creativity is considered the cornerstone of enterprise innovation (Lasisi et al., 2020; Papa et al., 2020). How to stimulate and shape employee creativity has become a common concern in theory and practice (Wallace et al., 2016; Lukes and Stephan, 2017; Bäckström and Bengtsson, 2019). Innovation in an organisational context refers to novel or valuable ideas that employees generate in the course of their work about the content of their work or the organisation and is a positive behaviour expected by the organisation (Zhou and Wu, 2018; Zhang, Xi and Xu, 2022).
Individual characteristics and environmental factors are the two most explored types of innovation antecedents. In terms of individual characteristics and personality (Åmo and Kolvereid, 2005; Giebels et al., 2016), emotions and preferences (Huhtala and Parzefall, 2007), among others, affect innovation; in terms of the organisational environment (Gumusluoğlu and Ilsev, 2009; Nazir et al., 2019), intra-organisational relationships (Riege and O’Keeffe, 2007; Chasanah, Gunawan and Baroudi, 2024) and human resource management (as HRM hereinafter) (Rosenblatt, 2011; Kremer, Villamor and Aguinis, 2019) significantly impacts innovation. Especially in terms of HRM as an environmental factor, previous studies have argued and validated the positive effects of high-performance work systems and high-commitment work systems on promoting innovation among employees (Li, Chen and Cao, 2017; Ashiru, Erdil and Oluwajana, 2021).
However, while most of these studies focus on the design of content-oriented HRM systems, the implementation process of these systems is often overlooked. In reality, many enterprises have meticulously designed a sound and robust HRM system, but they have also struggled to achieve a consistent and in-depth understanding, recognition and engagement among employees, ultimately affecting the effectiveness of these well-defined HRM practices (Sun and Bunchapattanasakda, 2019; Collins, 2022; Zhang and Chen, 2024). As highlighted by Zhang and Chen (2024), it remained academically unsolved how HRM practices designed by professionals are communicated to employees to allow for their precise understanding of the organisation’s desired purpose and thus formulate a collective sense of what is expected from them. The discrepancy between the expected outcomes and the actual ineffectiveness highlights the need to shed light not only on the HRM content but also on the implementation of HRM practices. Based on the above context, Bowen and Ostroff (2004) argued that, aside from other environmental and personal characteristics as contingency variables,  HRM effectiveness cannot rely solely on either the content or the process. However, more so on both, and HRM strengths precisely reflect employees’ perception of the content and process of HRM practices (Ostroff and Bowen, 2016).
The strengths of HRM are explained by Bowen and Ostroff (2004) as a set of meta-attributes of HRM that can influence the effectiveness of an organisation’s delivery of HRM information and create a high-strength organisational climate. The realisation of this set of meta-attributes not only helps the content of HRM measures to deliver effective information but also influences the perception and sharing of information by employees throughout the HRM implementation process. Therefore, HRM strengths are not only concerned with the selection of the content of HRM policies, systems, and measures but also with the implementation process of HRM, i.e., whether the content of HRM policies, systems and measures are truthfully and understood and recognised by employees (Sanders, Bednall and Yang, 2021). HRM strengths are an indicator for judging the overall quality of the HRM system, which qualifies as the “characteristic” of a successful HRM system but does not involve too much in specific management measures (Coelho et al., 2015). Rather, HRM strengths have indirect or direct effects through culture on employees’ engagement and commitment towards some predetermined outcomes. 
As such, the introduction of the HRM Strength concept provides us with a new theoretical perspective to view the problem of employee innovation. Innovation, globally, is the most critical industry driving force, and the transformation and upgrading of the biopharmaceutical industry is even more inseparable from innovation. In recent years, China’s biopharmaceutical industry has actively sought technological innovation, business model innovation, and even corporate management innovation (Xu, Wang and Liu, 2021). Under the influence of the global biopharmaceutical innovation trend and the promotion of the domestic dual-cycle development model, China’s biopharmaceutical market is not only responding to the global trend of innovation and change but also refining its self-innovation ability, proving to the world the innovation ability of Chinese biopharmaceutical enterprises (Tripathy et al., 2021).
[bookmark: _Hlk171691601]On the one hand, China has become a key location for digital transformation in the biopharmaceutical industry. Both multinational and local pharmaceutical companies are strengthening and expanding their investment and application of digital technology in China (Zhang and Liu, 2020). On the other hand, AI enables innovation breakthroughs in the entire biopharmaceutical industry chain. As pharmaceutical and technology giants have been implementing and deploying AI, China’s AI+Biotech investment market has been very active and is at an early stage of the industry’s development, with huge market potential (Hu, Din and Zhang, 2024). The improvement and breakthrough of local enterprises in innovation and implementation capabilities are mainly driven by talent and technology accumulation, long-term government R&D investment and policy support. Innovation plays a more strategically relevant and significant role in pharmaceutical companies than in other industries (Xu, Wang and Liu, 2021).
A review of the literature reveals that there is a consensus among scholars that positive HR practices promote employee innovation at the content level, and some studies at the process level confirm that employees’ effective and clear understanding of the managerial messages conveyed by these initiatives is an essential factor influencing employees’ attitudes and behaviours at work (Sanders, Bednall and Yang, 2021). As some scholars have argued, even though high-performance HRM practices can play an influential role in stimulating employee innovation, it is essential not to lose sight of employees’ perceptions and recognition of these initiatives in the process (Kehoe and Wright, 2013; Dhar, 2015). Meanwhile, knowledge sharing has not yet been proposed as a mediating variable. However, it has been found from previous studies that if employees can effectively perceive HRM initiatives, they can communicate smoothly with colleagues and leaders and thus take the initiative to share knowledge. It has also been found that in the process of knowledge sharing, the individual’s knowledge is transmitted widely and exchanged with each other in the organisation, which increases the accumulation of knowledge by the individual employee, thus providing conditions for innovative activities (Kamaşak and Bulutlar, 2010; Hurmelinna-Laukkanen, 2011). These also provide the conditions for knowledge sharing to be proposed as a mediating variable. 
On this basis, the main research objective of this paper is to explore the mechanism by which HRM strengths affect employees’ innovative behaviour from a process perspective and to explore further the boundary conditions that may contribute to this mechanism. Specifically, this paper will first analyse the main effect of HRM strengths in influencing members’ innovative activities in Chinese biopharmaceutical organisations based on attribution theory and attempt to introduce a mediating variable, knowledge sharing, to elucidate its intermediate mechanism from a social exchange perspective. Given that HRM strength is still being explored and knowledge sharing has not yet been proposed as a mediating variable between the two, this paper will help to clarify the mechanism and broaden the understanding of the relationship between HRM strength and employees’ innovative activities in the biopharmaceutical industry.





2. [bookmark: _Toc164360742][bookmark: _Toc171702278]Literature review 
[bookmark: _Toc164360743][bookmark: _Toc171702279][bookmark: _Toc164360744]2.1 The conceptualisation of HRM strength
Scholars have widely studied the relationship between HRM and organisational performance in the last decades. However, due to the lack of in-depth analysis of the inherent mechanisms that moderate the relationship between HRM and organisational performance, research findings are inconsistent and even opposite (Wood, 1999; Akdere and Egan, 2020; Ho and Kuvaas, 2020; Anwar and Abdullah, 2021). Wright and Nishii (2006) argued that a large number of previous studies have neglected the critical role and essential role of employees in the chain of the relationship between HRM and organisational performance. Specifically, previous studies have argued that as long as organisations design scientifically sound HRM practices, employees would naturally perceive, understand and implement them effectively as expected by decision-makers(Hauff, Alewell and Katrin Hansen, 2017). 
The organisation transmits information to employees through HRM, and employees receive and understand it. Then, they decide what kind of behaviours are necessary, expected, supported, and rewarded and accordingly adopt corresponding behavioural responses. Communication between HR professionals and employees can be interfered with and disrupted by various factors, leading to misunderstandings and employees making subjective assumptions and acting based on their interpretation of unclear information accordingly (Guzzo and Noonan, 1994). HRM activities in organisations strategically create appropriate performance by directing employees to develop appropriate work attitudes and behaviours. Therefore, to influence the attitudes and behaviours of employees through HRM, the organisation can not only rely on the specific systems and measures of HRM but also make the employees clearly and accurately understand, accept and behave according to the HRM activities. In this context, Bowen and Ostroff (2004) proposed the concept of HRM Strength by applying attribution theory, communication theory and meaning construction theory, emphasising the active position and role of employees in the HRM process. Particularly, from the perspective of whether employees can perceive and recognise the relevant HRM practices implemented by the organisation, they believe that the strength of the HRM System refers to a set of inherent attributes that have an impact on the effectiveness of an organisation’s delivery of HRM messages and the creation of a high-strength organisational climate. This focuses on whether the organisation can communicate information about HRM practices to employees in a managerial situation without compromising the integrity and consistency of the message and whether employees generally perceive and agree with the message. In more intense management situations, employees benefit from the organisation’s attention to the information transfer process. They will receive more effective information about HRM, and when this information is perceived and understood, employees will improve their personal work attitudes and behaviours, thus making the organisation stronger.
Based on this, Bowen and Ostroff (2004) state that HRM strength encompasses the dimensions of distinctiveness, consistency and consensus. Dinstiveness means that HRM measures have distinctive features that can gain the attention of employees and stimulate their interest in their work. Consistency means that HRM measures can be fully, effectively and consistently implemented within the organisation and that the implementation process is fully aligned with the development process, reducing information bias. Consensus refers to the extent to which HRM measures are agreed upon and felt to be fair within the organisation, as well as the extent to which employees agree on the incident and its implications. When the HRM system is perceived to be highly distinctive, consistent and consensual, i.e. HRM Strength is high, it creates a strong affective context within the organisation, where there is a shared collective perception amongst employees of the organisation’s desired attitudinal and behavioural responses, which in turn has a strong impact on employees’ attitudes and behaviours (Bowen and Ostroff, 2004).
The concept proposed by Bown and Ostroff (2004) has been updated, enriched, and revised by other scholars in the last two decades. For instance, Hauff, Alewell and Katrin Hansen (2017) perceive the HRM strength embedded in the broad framework that links HRM systems to organisational outcomes, and HRM strength is related to some characteristics of the HRM system, including visibility (are HRM targets and practices known to employees), clarity ( are HRM information easy to be found by employees), acceptability (do employees buy into HRM practices), consistency of administration ( are HRM practices consistently and uniformly applied across employees over time), effectiveness (do HRM practices do as designed), strength ( how much effort and time are invested in implementing HRM practices) and internal consistency (are there any horizontal fit across programs and practices). Heffernan et al. (2022) argue that HRM strength is a signalling function where employees who perceive these signals can effectively formulate a s shared sense of behaviours (such as innovative behaviours and sustainable behaviours) that are expected, supported and rewarded by management. 
[bookmark: _Toc164360745][bookmark: _Toc171702280]2.2 The Conceptualisation of employee innovation 
The concept of innovative behaviour was first introduced by Van de Ven (1986), who argued that the practical activities generated around innovation can be categorised as innovative behaviour. Subsequent scholars have enriched and extended it, and two orientated views have gradually emerged. One of them is the result orientation, where employee innovation behaviour refers to employees generating ideas at work and using organisational resources to transform the ideas into practical methods or products at work, which are used to enhance organisational efficiency. Lukes and Stephan (2017) argued that employee innovation occurs in every employee in the organisation and is not limited to the top management and R&D department, but employees can improve and optimise existing work processes or create new products in the organisation by enhancing their knowledge base and capabilities. Another approach to conceptualising employee innovation by focusing on process orientation, employee innovation behaviour is a continuous process, which contains several stages, each with different activities. Scott and Bruce (1994) proposed that there are three stages of employee innovation behaviour: firstly, employees will generate new concepts and ideas in their work, then they will seek support for the realisation of the new ideas, and finally, they will put the new ideas into practice and widely disseminate them in the right time. Janssen, Castaldi and Alexiev (2016), in a slightly different view, suggest that after generating an idea, the employee will try to promote it before applying it, which in general divides innovative behaviour into three stages. Some scholars have also proposed a five-stage approach to this process: Kleysen and Street (2001) argue that employee innovation behaviour is divided into five stages: the discovery of opportunities, the discovery of new ideas, the investigation of the conditions required for the realisation of the idea, the search for the support required for the realisation of the idea, and the transformation of the idea into a reality and its application.
Scholars have defined employees’ innovative behaviours based on different orientations. Although the perspectives are different, all of them include the generation and practice of new ideas. Hence, the present research defines it according to the needs of the research as the process in which employees generate new ideas and thoughts at work, improve and optimise the current implementation steps according to the actual work needs and ensure that the process brings beneficial effects (Kwon and Kim, 2020; Nasifoglu Elidemir, Ozturen and Bayighomog, 2020; Purwanto et al., 2021). By combing through the literature related to innovative behaviour, this paper finds that innovative behaviour has always been a hot topic, while scholars at home and abroad generally take innovative behaviour as an outcome variable to be studied, and academic research on its influencing factors mainly focuses on the individual level (psychological characteristics and external behaviour of employees) and the organisational level (organisational context and leadership style) (Tierney and Farmer, 2002; de Jong and Den Hartog, 2007; Yuan and Woodman, 2010).
[bookmark: _Toc164360746][bookmark: _Toc171702281]2.3 The conceptualisation of knowledge sharing 
Knowledge sharing has been repeatedly mentioned in the study of variables related to employee innovation behaviour and is one of the important antecedent variables of employee innovation behaviour. Many scholars have different insights into the connotation and extension of knowledge sharing, such as knowledge re-transferring refers to the transfer of knowledge in a certain field from individual ownership to another individual or collective ownership in a certain way, and then there are examples of knowledge sharing, and the knowledge is transferred and exchanged more than once, and so on (Fakhar Manesh et al., 2021; Singh et al., 2021). Research on the connotation and dimensionality of knowledge-sharing has not yet reached a consensus, and the three mainstream dimensionality divisions are explicit and tacit knowledge-sharing dimensions, knowledge contribution and collection dimensions, and formal and informal knowledge-sharing dimensions (Musen, 1992; Wang and Noe, 2010). Argote, McEvily and Reagans (2003), based on the social exchange perspective, believe that knowledge sharing has a reciprocal component, where knowledge owners share their knowledge with others, shifting the ownership of knowledge from an individual to a department or a collective, which will be conducive to the establishment of corporate advantage. Wang, Noe and Wang (2014) in their study view knowledge sharing as a process in which one party transfers experience and skills to the other, where one party can provide the other with ideas for solving problems. Farooq (2018) argues that knowledge sharing can be divided into two parts: the process of transferring knowledge to others and the process of acquiring knowledge from others, which is essentially a process of mutual learning between the two. In summary, this paper defines knowledge sharing as the act of employees within an organisation exchanging knowledge through a variety of delivery methods so as to achieve the accumulation of knowledge, mostly focusing on work experience, skills and other aspects of knowledge, which can be regarded as positive behaviour in favour of the organisation.
2.4 [bookmark: _Toc164360747][bookmark: _Toc171702282]The impacts of HRM strength and employee innovation 
Research on the role of HRM on employee innovation has received more empirical support in the field of content-based HRM. Some HRM practices, such as incentive compensation, prudent selection, internal promotion, and extensive employee training, can be seen as important factors that effectively stimulate employees to engage in innovative behaviour (Jiménez‐Jiménez and Sanz‐Valle, 2005; Kwon and Kim, 2020; Sanders, Bednall and Yang, 2021). However, previous studies have neglected the impact of the effectiveness of the implementation of these practices on employee behaviour. Bowen and Ostroff (2004) proposed the concept of HRM Strength to measure the effectiveness of these measures, Kianto, Sáenz and Aramburu (2017) showed that employees’ understanding of HRM practices will affect their affective commitment to the organisation, and Hauff, Alewell and Katrin Hansen (2017) found that HRM practices are less likely to have an impact on employees when they do not effectively understand these measures. Bowen and Ostroff (2004) argued that when the uniqueness, consistency and consensus of the HRM system within an organisation are high, a “strong context” is created, which leads to a fuller and clearer understanding of the context and a convergence of perceptions among employees. According to attribution theory, in this case, employees are in an atmosphere where they can share contextual constructs (strong context will induce employees to make the best response and enhance their ability to construct and implement), and HRM-related information will be transmitted smoothly and effectively, so that employees will have a clearer understanding of why the organisation implements these measures, and thus understand and approve them clearly and consistently. The employees will have a clearer understanding of why the organisation is implementing these measures, will understand and approve of these HRM measures clearly and consistently and will initiate the behaviours expected by the organisation. Thus, it is clear that employees’ understanding and acceptance of HRM practices is the key to their effectiveness, which can be illustrated through the three dimensions of HRM Strength and their respective impacts on employee innovation. 
Firstly, uniqueness focuses on the ease with which employees can notice the information about the measures, which requires the comprehensibility of the measures, the ease with which they can be seen within the organisation, the high authority of the developer and publisher, and the degree of fit between the expected effects of the measures and the personal aspirations of the employees. Employees who understand the measures correctly will be able to identify the organisation’s current emphasis on innovation and will then be able to generate ideas for trying out the innovations. Next, consistency focuses on the ability of employees to perceive the measures consistently, as inconsistent messages can lead to confusion and disorientation, making the message less effective. Consensus focuses on the understanding of HRM practices by senior decision-makers in the organisation, and if these messages are not consistent among decision-makers and down the chain of command, it will hinder employees’ attribution. Therefore, this paper hypothesises that when the strength of HRM within an organisation increases, the acceptance and recognition of management messages, such as organisational goals and values by employees will also increase, and employees will then display the innovative behaviours that the organisation expects of them.
H1: HRM Strength positively influences employee innovative behaviour (Rabenu et al., 2018; Waheed, Abbas and Malik, 2018; Ruijuan, Jiale and Chengli, 2021; Atar and Li, 2023).
H1a: The uniqueness dimension of HRM Strength positively influences employee innovative behaviour.
H1b: The consistency dimension of HRM Strength positively influences employees’ innovative behaviour.
H1c: The consensus dimension of HRM Strength has a positive effect on employee innovative behaviour.
[bookmark: _Toc164360748][bookmark: _Toc171702283]2.5 The moderating effect of knowledge sharing 
[bookmark: _Toc171702284]2.5.1 HRM Strength and Employee Innovative Behaviours
By analysing the research on antecedent variables of knowledge sharing, the existing literature mainly explores the factors that influence knowledge sharing from the perspectives of individual employees, organisational context, and leadership. HRM Strength precisely reflects an organisational climate, in which when consensus is higher, the weaker the employees’ sense of unfairness towards the organisation, and the more they trust other people, so when in high strength, the efficiency of information transfer within the organisation will be greatly accelerated. The relevant measures and policies of HRM can also be effectively implemented. Ding, Liu and Martin-Krumm (2024) first proposed that HRM strength has a positive impact on knowledge sharing and argued that the strong context formed when HRM strength is high can make employees trust the organisation and be on the same wavelength as the organisation and can also motivate employees to be willing to share knowledge from an organisational perspective in order to promote business development and help the organisation achieve further goals. It also encourages employees to share knowledge from the organisation’s perspective in order to facilitate business development and help the organisation achieve its goals. Some scholars have also pointed out that targeted HRM practices have a stronger role in shaping specific work behaviours of employees from the content level; for example, knowledge-oriented HRM practices can promote employees’ willingness to share knowledge, and high-commitment HR practices can enhance employees’ knowledge sharing and exchange behaviours (Park, Bae and Hong, 2019; Cao, Le and Nguyen, 2022; Than, Le and Le, 2023). Therefore, this paper proposes the hypothesis:
H2: HRM strength positively affects knowledge sharing.
[bookmark: _Toc171702285]2.5.2 Knowledge sharing and employee innovative behaviours
Castaneda and Cuellar (2020) point out that knowledge-sharing activities can effectively spread the information, skills and knowledge of individuals or their own departments to the outside, while the information from the outside will also come into the inside, which will stimulate the creativity of employees, make it easier for them to complete their work, and more importantly, it will be conducive to the improvement of the innovation and problem-solving ability of employees. Akram et al. (2020) pointed out that the stock of knowledge held by an organisation is a key factor in determining whether the organisation is able to understand and use the knowledge, suggesting that organisations integrate through knowledge sharing to enhance the organisation’s access to external information as well as provide a solid knowledge base for breakthrough innovation. Papa et al. (2020) put forward an idea about aggregation, in which they argue that employees will discover their shortcomings and find the direction of progress in the process of continuous knowledge aggregation, thus laying the foundation for further innovation. A large number of empirical evidence has supported the research on knowledge sharing and employees’ innovative behaviour. The results show that different knowledge structures and reserves between individual employees will provide one of the conditions for sharing. Individuals will be more willing to exchange knowledge in a relaxed and trusting environment so that the different knowledge compositions between employees will help their colleagues and leaders to broaden their horizons in the process of sharing, identify opportunities for improvement and innovation, and put forward new ideas and creativity, or they may not have the knowledge they need at the moment (Imam and Zaheer, 2021; Kmieciak, 2021; Le and Nguyen, 2023). The different knowledge composition among employees will help colleagues and leaders to broaden their horizons in the process of sharing, identify opportunities for improvement and innovation, and come up with new ideas and creativity when there are no conditions for innovation for the time being, and a knowledge base will be formed in the organisation as a guarantee for subsequent innovation.
Therefore, this paper makes the following hypotheses: 
H3: Knowledge sharing has a positive impact on employees’ innovative behaviour.
[bookmark: _Toc171702286]2.5.3 The moderating effects of knowledge sharing 
The direct effect of HRM Strength and employees’ innovative behaviour has been explored, but knowledge sharing has not been proposed as a mediating variable between the two. This paper will analyse the mediating role of knowledge sharing based on the social exchange theory. From the perspective of social exchange, knowledge sharing is an exchange process where knowledge flows in the organisational context due to employee interaction (Soto-Acosta, Popa and Palacios-Marqués, 2017). The high-strength organisational context will reduce the obstacles to promote the occurrence of the flow. In the process of interaction, the individual employee’s single knowledge resources will be widely disseminated within the organisation. Each other can be absorbed into the new work experience and methods, which is conducive to stimulating the innovative behaviour of employees (Lin and Lo, 2015). Employees in the process of frequent communication and exchange of knowledge, based on the principle of reciprocity organisational members of the organisation’s gifts will produce a strong feeling of wanting to give back to the organisation so that the organisation is willing to advocate and expect the way to carry out the actual return, such as the generation of innovative activities. Based on this, this paper argues that HRM Strength not only has a direct impact on employee innovation behaviour but may also indirectly affect employee innovation through knowledge sharing.
H4: Knowledge sharing mediates the mechanism by which HRM strength influences employees’ innovative behaviour.


3. [bookmark: _Toc164360749][bookmark: _Toc171702287]Research paradigm and method 
[image: ]
Figure 1: The research onion (Saunders, Lewis and Thornhill, 2009)
Most researchers start with research design to address a specific research problem by figuring out what data they need and how they would collect these data. However, the decision to select appropriate data collection techniques represents only the final decisions of a systematic research design process. The present research resorts to the classic research onion to proceed with the research design step-wise. The model (presented in Figure 1) illustrates how the final choice of data collection and analysis (the onion core) is considered with other research design elements (the onion layers). 
Among the typical stances proposed by Saunders, Lewis and Thornhill (2009), including positivism, realism, interpretivism and pragmatism, the one chosen by the present research is positivism. Specifically, the underlying ontological assumption of the positivist stance is the objective, ordered and patterned reality separated and independent from the researcher, while the epistemological assumption of the positivist stance is that knowledge can be discovered and explained objectively, suggesting using empirical investigation to uncover the underlying regularities governing the specific social phenomenon. The present research aims to investigate the causal impacts of HRM Strength on employee innovation and the moderating role of knowledge sharing, and these constructs are perceived as objective and measurable, justifying the selection of positivism. Also, the pursuit of generalizability of the findings from the present study beyond the specific context to a greater population of organisations indicates the appropriateness of positivism, which is appraised for producing generalisable knowledge. Based on the choice of the positivist stance, the present research relies on the deductive approach, which starts with established hypotheses synthesised from existing literature and ends with testing or validating these hypotheses to enrich knowledge. Informed by the inductive approach, the study will rely on the quantitative data to address the research question, justified by the fact that the variables of interest (e.g. HRM Strength, employee innovation and knowledge sharing) are objectively constructed and can be quantitatively measured. 
4. [bookmark: _Toc164360750][bookmark: _Toc171702288]Data collection 
To investigate the influential relationship between HRM Strength and employees’ innovative behaviours and to find the mechanism of knowledge sharing in which they play a role in the Chinese biopharmaceutical industry, the proposed hypotheses will be verified by using mathematical and statistical methods. Before carrying out the empirical evidence, this paper will select appropriate scales for the above research variables and design and distribute questionnaires for data collection. The specific steps are as follows: first, determine the scale required for the questionnaire. The research will first clarify the concepts and dimensions of the important research variables and, at the same time, put forward the research hypotheses and construct the research model based on clear theory. Therefore, to reasonably measure the variables to obtain data, authoritative scales that have been validated many times should be selected. 
The target samples are incumbent employees from various departments and hierarchical levels with job responsibilities related to innovation (e.g., product innovation, system innovation, administrative innovation) working in the Chinese biopharmaceutical industry. The primary sampling method relied on by the present research is convenience sampling, which involves recruiting and selecting potential participants who are easily accessible. Specifically, the questionnaire will be mainly distributed online through the researcher’s personal and professional network. The questionnaire method is chosen due to its alignment with the positivist stance and the deductive approach, as well as its cost-efficiency in generating extensive structured data by reaching a large-scale targeted audience. 
The information sheet and the informed consent will be attached at the forefront of the questionnaire to fully inform the relevant information about the research (e.g., the research purpose and the research procedure) and the relevant rights of participating (e.g. the rights to withdraw at any time). The questionnaire will not collect any identifiable, sensitive data, and all participants will be anonymised throughout the research to protect privacy and confidentiality fully. Since the questionnaire will collect the attitudes, opinions and experiences of employees and will not obtain organisation-specific information, the data collection does not need to obtain consent from organisations. 


5. [bookmark: _Toc164360751][bookmark: _Toc171702289]Method of data analysis 
In this study, the data of the formal questionnaire will be tested for reliability using SPSS2 software, which is to test the consistency and stability of the results of the questionnaire for measurement. Then, this study intends to conduct the second step of testing the results of the formal questionnaire using SPSS software and AMOS software - validity test. This is done to test whether the scale selected in this case contains the variables to be measured. The study then plans to use SPSS software for descriptive statistical analysis to obtain insights into the characteristics of data distribution and the degree of dispersion. 
This study will then use SPSS software to correlate the results of the questionnaire data before conducting the regression analysis, to determine the degree of closeness between the variables through Pearson’s correlation coefficient (also known as Pearson’s coefficient), and to lay the foundation for further regression analysis. In this study, SPSS26.0 software and process plug-in were used to conduct regression analyses with mediation and moderated effects tests to explore further the closeness of the relationship between the main research variables and to test the research hypotheses one by one.
6. [bookmark: _Toc164360752][bookmark: _Toc171702290]Resource and time management 
There are no financial resources involved in the present research. Alternative resources include access to academic publications to complete the literature review and to statistical software, SPSS, to finish the data analysis, which can be obtained through the university library. A detailed chart is attached below to demonstrate how the time is to be managed to complete the present research. Small deviations from the schedule can be tolerated. 
[image: ]Table 2: Gantt Chart for the dissertation



[bookmark: _Toc164360753][bookmark: _Toc171702291]References
Akdere, M. and Egan, T. (2020) ‘Transformational leadership and human resource development: Linking employee learning, job satisfaction, and organisational performance’, Human Resource Development Quarterly, 31(4), pp. 393–421. Available at: https://doi.org/10.1002/hrdq.21404.
Akram, T. et al. (2020) ‘The impact of organisational justice on employee innovative work behavior: Mediating role of knowledge sharing’, Journal of Innovation & Knowledge, 5(2), pp. 117–129.
Åmo, B.W. and Kolvereid, L. (2005) ‘Organisational strategy, individual personality and innovation behavior’, Journal of Enterprising Culture, 13(01), pp. 7–19.
Anwar, G. and Abdullah, N.N. (2021) ‘The Impact of Human Resource Management Practice on Organizational Performance’. Rochester, NY. Available at: https://papers.ssrn.com/abstract=3824689 (Accessed: 16 April 2024).
Argote, L., McEvily, B. and Reagans, R. (2003) ‘Managing Knowledge in Organisations: An Integrative Framework and Review of Emerging Themes’, Management Science, 49(4), pp. 571–582. Available at: https://doi.org/10.1287/mnsc.49.4.571.14424.
Ashiru, J.-A., Erdil, G.E. and Oluwajana, D. (2021) ‘The linkage between high performance work systems on organisational performance, employee voice and employee innovation’, Journal of Organizational Change Management, 35(1), pp. 1–17. Available at: https://doi.org/10.1108/JOCM-02-2021-0039.
Atar E. and Li Z. (2023) ‘The Mediating Role of Organizational Climate in Assessing the Influence of Local Governance-Based Paternalist Leadership on Employee Innovation’. Available at: https://doi.org/10.1163/15692108-12341615.
Bäckström, I. and Bengtsson, L. (2019) ‘A mapping study of employee innovation: proposing a research agenda’, European Journal of Innovation Management, 22(3), pp. 468–492.
Bowen, D.E. and Ostroff, C. (2004) ‘Understanding HRM–Firm Performance Linkages: The Role of the “Strength” of the HRM System’, Academy of Management Review, 29(2), pp. 203–221. Available at: https://doi.org/10.5465/amr.2004.12736076.
Cao, T.T., Le, P.B. and Nguyen, N.T.M. (2022) ‘Impacts of high-involvement HRM practices on organisational innovation capability: the mediating mechanism of tacit and explicit knowledge sharing’, International Journal of Innovation Science, 14(5), pp. 733–749.
Castaneda, D.I. and Cuellar, S. (2020) ‘Knowledge sharing and innovation: A systematic review’, Knowledge and Process Management, 27(3), pp. 159–173.
Chasanah, N., Gunawan, I. and Baroudi, B. (2024) ‘Post‐project sustainability evaluation by using a complex systems approach: A framework and an application to a revolving loan fund (microfinance) project in Indonesia’, Systems Research and Behavioral Science, 41(2), pp. 274–300.
Coelho, J.P. et al. (2015) ‘Strength of the HRM system: The development of a measure’, Journal of Industrial Engineering and Management, 8(4), pp. 1069–1086. Available at: https://doi.org/10.3926/jiem.1432.
Collins, C.J. (2022) ‘Expanding the resource based view model of strategic human resource management’, in Strategic Human Resource Management and Organizational Effectiveness. Routledge, pp. 107–134.
Dhar, R.L. (2015) ‘The effects of high performance human resource practices on service innovative behaviour’, International Journal of Hospitality Management, 51, pp. 67–75. Available at: https://doi.org/10.1016/j.ijhm.2015.09.002.
Ding, H., Liu, J. and Martin-Krumm, C. (2024) ‘Exploring the relationship of perceived strengths-based human system with knowledge sharing’, Current Psychology, 43(5), pp. 4337–4351.
Fakhar Manesh, M. et al. (2021) ‘Knowledge Management in the Fourth Industrial Revolution: Mapping the Literature and Scoping Future Avenues’, IEEE Transactions on Engineering Management, 68(1), pp. 289–300. Available at: https://doi.org/10.1109/TEM.2019.2963489.
Farooq, R. (2018) ‘A conceptual model of knowledge sharing’, International Journal of Innovation Science, 10(2), pp. 238–260. Available at: https://doi.org/10.1108/IJIS-09-2017-0087.
Giebels, E. et al. (2016) ‘The critical roles of task conflict and job autonomy in the relationship between proactive personalities and innovative employee behavior’, The Journal of applied behavioral science, 52(3), pp. 320–341.
Gumusluoğlu, L. and Ilsev, A. (2009) ‘Transformational leadership and organisational innovation: The roles of internal and external support for innovation’, Journal of Product Innovation Management, 26(3), pp. 264–277.
Guzzo, R.A. and Noonan, K.A. (1994) ‘Human resource practices as communications and the psychological contract’, Human Resource Management, 33(3), pp. 447–462. Available at: https://doi.org/10.1002/hrm.3930330311.
Hauff, S., Alewell, D. and Katrin Hansen, N. (2017) ‘HRM System Strength and HRM Target Achievement—Toward a Broader Understanding of HRM Processes’, Human Resource Management, 56(5), pp. 715–729. Available at: https://doi.org/10.1002/hrm.21798.
Heffernan, M. et al. (2022) ‘HRM system strength and employee well-being: the role of internal process and open systems’, Asia Pacific Journal of Human Resources, 60(1), pp. 171–193. Available at: https://doi.org/10.1111/1744-7941.12302.
Ho, H. and Kuvaas, B. (2020) ‘Human resource management systems, employee well-being, and firm performance from the mutual gains and critical perspectives: The well-being paradox’, Human Resource Management, 59(3), pp. 235–253. Available at: https://doi.org/10.1002/hrm.21990.
Hu, C., Din, Q.M.U. and Zhang, L. (2024) ‘Short Empirical Insight: Leadership and Artificial Intelligence in the Pharmaceutical Industry’, Engineering, Technology & Applied Science Research, 14(2), pp. 13658–13664.
Huhtala, H. and Parzefall, M. (2007) ‘A review of employee well‐being and innovativeness: An opportunity for a mutual benefit’, Creativity and innovation management, 16(3), pp. 299–306.
Hurmelinna‐Laukkanen, P. (2011) ‘Enabling collaborative innovation – knowledge protection for knowledge sharing’, European Journal of Innovation Management, 14(3), pp. 303–321. Available at: https://doi.org/10.1108/14601061111148816.
Imam, H. and Zaheer, M.K. (2021) ‘Shared leadership and project success: The roles of knowledge sharing, cohesion and trust in the team’, International journal of project management, 39(5), pp. 463–473.
Janssen, M.J., Castaldi, C. and Alexiev, A. (2016) ‘Dynamic capabilities for service innovation: conceptualisation and measurement’, R&D Management, 46(4), pp. 797–811. Available at: https://doi.org/10.1111/radm.12147.
Jiménez‐Jiménez, D. and Sanz‐Valle, R. (2005) ‘Innovation and human resource management fit: an empirical study’, International Journal of Manpower, 26(4), pp. 364–381. Available at: https://doi.org/10.1108/01437720510609555.
de Jong, J.P.J. and Den Hartog, D.N. (2007) ‘How leaders influence employees’ innovative behaviour’, European Journal of Innovation Management, 10(1), pp. 41–64. Available at: https://doi.org/10.1108/14601060710720546.
Kamaşak, R. and Bulutlar, F. (2010) ‘The influence of knowledge sharing on innovation’, European Business Review, 22(3), pp. 306–317. Available at: https://doi.org/10.1108/09555341011040994.
Kehoe, R.R. and Wright, P.M. (2013) ‘The Impact of High-Performance Human Resource Practices on Employees’ Attitudes and Behaviors’, Journal of Management, 39(2), pp. 366–391. Available at: https://doi.org/10.1177/0149206310365901.
Kianto, A., Sáenz, J. and Aramburu, N. (2017) ‘Knowledge-based human resource management practices, intellectual capital and innovation’, Journal of Business Research, 81, pp. 11–20. Available at: https://doi.org/10.1016/j.jbusres.2017.07.018.
Kleysen, R.F. and Street, CT (2001) ‘Toward a multi‐dimensional measure of individual innovative behavior’, Journal of Intellectual Capital, 2(3), pp. 284–296. Available at: https://doi.org/10.1108/EUM0000000005660.
Kmieciak, R. (2021) ‘Trust, knowledge sharing, and innovative work behavior: empirical evidence from Poland’, European Journal of Innovation Management, 24(5), pp. 1832–1859.
Kremer, H., Villamor, I. and Aguinis, H. (2019) ‘Innovation leadership: Best-practice recommendations for promoting employee creativity, voice, and knowledge sharing’, Business Horizons, 62(1), pp. 65–74. Available at: https://doi.org/10.1016/j.bushor.2018.08.010.
Kwon, K. and Kim, T. (2020) ‘An integrative literature review of employee engagement and innovative behavior: Revisiting the JD-R model’, Human Resource Management Review, 30(2), p. 100704. Available at: https://doi.org/10.1016/j.hrmr.2019.100704.
Lasisi, T.T. et al. (2020) ‘Explicating innovation-based human resource management’s influence on employee satisfaction and performance’, Employee Relations: The International Journal, 42(6), pp. 1181–1203.
Le, P.B. and Nguyen, D.T.N. (2023) ‘Stimulating knowledge-sharing behaviours through ethical leadership and employee trust in leadership: the moderating role of distributive justice’, Journal of Knowledge Management, 27(3), pp. 820–841.
Li, H., Chen, T. and Cao, G. (2017) ‘How high-commitment work systems enhance employee creativity: A mediated moderation model’, Social Behavior and Personality: an international journal, 45(9), pp. 1437–1450. Available at: https://doi.org/10.2224/sbp.6514.
Lin, S.-W. and Lo, L.Y.-S. (2015) ‘Mechanisms to motivate knowledge sharing: integrating the reward systems and social network perspectives’, Journal of Knowledge Management, 19(2), pp. 212–235. Available at: https://doi.org/10.1108/JKM-05-2014-0209.
Lukes, M. and Stephan, U. (2017) ‘Measuring employee innovation: A review of existing scales and the development of the innovative behavior and innovation support inventories across cultures’, International Journal of Entrepreneurial Behavior & Research, 23(1), pp. 136–158.
Musen, MA (1992) ‘Dimensions of knowledge sharing and reuse’, Computers and Biomedical Research, 25(5), pp. 435–467. Available at: https://doi.org/10.1016/0010-4809(92)90003-S.
Nasifoglu Elidemir, S., Ozturen, A. and Bayighomog, S.W. (2020) ‘Innovative behaviors, employee creativity, and sustainable competitive advantage: A moderated mediation’, Sustainability, 12(8), p. 3295.
Nazir, S. et al. (2019) ‘How organisation justice and perceived organisational support facilitate employees’ innovative behavior at work’, Employee Relations: The International Journal, 41(6), pp. 1288–1311.
Ostroff, C. and Bowen, D.E. (2016) ‘Reflections on the 2014 Decade Award: Is There Strength in the Construct of HR System Strength?’, Academy of Management Review, 41(2), pp. 196–214. Available at: https://doi.org/10.5465/amr.2015.0323.
Papa, A. et al. (2020) ‘Improving innovation performance through knowledge acquisition: the moderating role of employee retention and human resource management practices’, Journal of Knowledge Management, 24(3), pp. 589–605.
Park, O., Bae, J. and Hong, W. (2019) ‘High-commitment HRM system, HR capability, and ambidextrous technological innovation’, The International Journal of Human Resource Management, 30(9), pp. 1526–1548.
Purwanto, A. et al. (2021) ‘Effect of Psychological Capital and Authentic Leadership on Innovation Work Behavior’, International Journal of Social and Management Studies, 2(1), pp. 1–13. Available at: https://doi.org/10.5555/ijosmas.v2i1.4.
Rabenu, E. et al. (2018) ‘HR strength as a mediator or a moderator in the relationship between HR practices and organisational innovation? The Romanian study’, Journal of East European Management Studies, 23(2), pp. 203–233.
Riege, A. and O’keeffe, M. (2007) ‘Intra-organisational knowledge drivers in the inpd process: the case of wattyl limited’, International Journal of Innovation Management, 11(03), pp. 349–378. Available at: https://doi.org/10.1142/S1363919607001783.
Rosenblatt, M. (2011) ‘The use of innovation awards in the public sector: Individual and organisational perspectives’, innovation, 13(2), pp. 207–219. Available at: https://doi.org/10.5172/impp.2011.13.2.207.
Ruijuan, Y., Jiale, S. and Chengli, S. (2021) ‘How to Motivate Engineering and Technical Personnel to Innovate? The Impact of Human Resource Management Strength on Employee Innovation Behavior’, in. E3S Web of Conferences, EDP Sciences, p. 02087.
Sanders, K., Bednall, T.C. and Yang, H. (2021) ‘HR strength: past, current and future research’, in Handbook on HR Process Research. Edward Elgar Publishing, pp. 27–45. Available at: https://www.elgaronline.com/edcollchap/edcoll/9781839100062/9781839100062.00010.xml (Accessed: 15 April 2024).
Saunders, M., Lewis, P. and Thornhill, A. (2009) Research Methods for Business Students. Prentice Hall (Always learning). Available at: https://books.google.se/books?id=u-txtfaCFiEC.
Scott, S.G. and Bruce, R.A. (1994) ‘Determinants of Innovative Behavior: A Path Model of Individual Innovation in the Workplace’, Academy of Management Journal, 37(3), pp. 580–607. Available at: https://doi.org/10.5465/256701.
Singh, S.K. et al. (2021) ‘Knowledge-based HRM practices and innovation performance: Role of social capital and knowledge sharing’, Journal of International Management, 27(1), p. 100830. Available at: https://doi.org/10.1016/j.intman.2021.100830.
Soto-Acosta, P., Popa, S. and Palacios-Marqués, D. (2017) ‘Social web knowledge sharing and innovation performance in knowledge-intensive manufacturing SMEs’, The Journal of Technology Transfer, 42(2), pp. 425–440. Available at: https://doi.org/10.1007/s10961-016-9498-z.
Sun, L. and Bunchapattanasakda, C. (2019) ‘Impact of Strength of Human Resource Management System on Perceived Organisational Support’, International Journal of Business and Management, 14(3), p. 60. Available at: https://doi.org/10.5539/ijbm.v14n3p60.
Than, S.T., Le, P.B. and Le, T.T. (2023) ‘The impacts of high-commitment HRM practices on exploitative and exploratory innovation: the mediating role of knowledge sharing’, VINE Journal of Information and Knowledge Management Systems, 53(3), pp. 430–449.
Tierney, P. and Farmer, S.M. (2002) ‘Creative Self-Efficacy: Its Potential Antecedents and Relationship to Creative Performance’, Academy of Management Journal, 45(6), pp. 1137–1148. Available at: https://doi.org/10.5465/3069429.
Tripathy, S. et al. (2021) ‘Challenges and prospects in Chinese pharmaceutical regulatory environment’, Journal of Generic Medicines, 17(3), pp. 106–114.
Van de Ven, AH (1986) ‘Central Problems in the Management of Innovation’, Management Science, 32(5), pp. 590–607. Available at: https://doi.org/10.1287/mnsc.32.5.590.
Waheed, A., Abbas, Q. and Malik, O.F. (2018) ‘‘Perceptions of performance appraisal quality’and employee innovative behavior: Do psychological empowerment and ‘perceptions of HRM system strength’matter?’, Behavioral sciences, 8(12), p. 114.
Wallace, J.C. et al. (2016) ‘A multilevel model of employee innovation: Understanding the effects of regulatory focus, thriving, and employee involvement climate’, Journal of Management, 42(4), pp. 982–1004.
Wang, S. and Noe, R.A. (2010) ‘Knowledge sharing: A review and directions for future research’, Human Resource Management Review, 20(2), pp. 115–131. Available at: https://doi.org/10.1016/j.hrmr.2009.10.001.
Wang, S., Noe, R.A. and Wang, Z.-M. (2014) ‘Motivating Knowledge Sharing in Knowledge Management Systems: A Quasi–Field Experiment’, Journal of Management, 40(4), pp. 978–1009. Available at: https://doi.org/10.1177/0149206311412192.
Wood, S. (1999) ‘Human resource management and performance’, International Journal of Management Reviews, 1(4), pp. 367–413. Available at: https://doi.org/10.1111/1468-2370.00020.
Wright, P.M. and Nishii, L.H. (2006) ‘Strategic HRM and Organizational Behavior: Integrating Multiple Levels of Analysis’. Available at: https://hdl.handle.net/1813/77283 (Accessed: 16 April 2024).
Xu, J., Wang, X. and Liu, F. (2021) ‘Government subsidies, R&D investment and innovation performance: analysis from pharmaceutical sector in China’, Technology Analysis & Strategic Management, 33(5), pp. 535–553.
Yuan, F. and Woodman, R.W. (2010) ‘Innovative Behavior in the Workplace: The Role of Performance and Image Outcome Expectations’, Academy of Management Journal, 53(2), pp. 323–342. Available at: https://doi.org/10.5465/amj.2010.49388995.
Zhang, J. and Chen, Z. (2024) ‘Exploring human resource management digital transformation in the digital age’, Journal of the Knowledge Economy, 15(1), pp. 1482–1498.
Zhang, K. and Liu, W. (2020) ‘The current status, trend, and development strategies of Chinese biopharmaceutical industry with a challenging perspective’, Sage Open, 10(1), p. 2158244020901529.
Zhang, Y., Xi, W. and Xu, F.Z. (2022) ‘Determinants of employee innovation: An open innovation perspective’, Journal of Hospitality Marketing & Management, 31(1), pp. 97–124.
Zhou, F. and Wu, Y.J. (2018) ‘How humble leadership fosters employee innovation behavior: A two-way perspective on the leader-employee interaction’, Leadership & Organization Development Journal, 39(3), pp. 375–387.

image2.png
Positivism

Experiment Deductive

Mono method

Cross-sectional

Realism

Data Mixed Action

collection methods | research
and data

analysis
Grounded
Longitudinal theory

Multi-method
Ethnography

Archival research Inductive

Interpretivism,

Pragmatism

Philosophies

Approaches

Strategies

Choices

Time

horizons

Techniques and
procedures





image3.emf
3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4

Resarch proposal and ethical approval 

Supervision meeting 

Literature review

Supervision meeting 

Design questionnaire and perform pilot study

Refine questionnaire and collect data

Methology 

Data analysis 

Supervision meeting 

Data interpretation and discussion 

Supervision meeting 

Introduction and concludion 

Revision 

Submission 

May  Jun Jul  Aug Sep


image1.jpeg
PRIFYSGOL CYMRU ———
S Y Drindod Dewi Sant
UNIVERSITY OF WALES

Trinity Saint David





