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Introduction
Technology strategy an its impact on product innovation has been a long-term standing issue in the field of contemporary management. Technology strategy has been addressed from several numbers of different theoretical management perspectives such as dynamic capabilities view (DCV) (Teece et al. 1997), resource-based view (RBV) (Barney, J. 1991), and the actor-network theory (ANT) (Latour, 2005). The rationale for choosing these theories rest in the fact that they have been used in the field of management over decades to explore and explain various management challenges and complex issues like in the case of technology, product innovation and technology strategy. Various researchers across different geographical locations and industries have applied these theories to explore different phenomena across different paradigms to bring new insights into the field of management. Lemark, D (2004) provided three approaches to help classify management theory: classical, behavioural and systems. 
Dynamic Capabilities View (DCV)
DCV has been described as one of the most significant theoretical views that have emerged in the field of strategic management (Mikalef et al., 2021). DCV is one of the most dynamic subjects discussed in the field of strategic management (Rick & Wolfgang, 2013). Organisations operate nowadays in highly competitive environments and face several challenges and changes in their environment ranging from regulations, social and technology (Ghahramani et al., 2022). Dynamic capabilities give organisations the chance to integrate, build and reconfigure their resources and abilities in response to dynamics changes in their environments (Teece et al., 1997, p.516) or as “the firm’s processes that use resources -specifically the processes to integrate, reconfigure, gain, and release resources to- match or even to create market change” (Eisenhardt & Martin 2000, p. 1107). DCV focuses on how resources and capabilities need to change over time to adapt to the changes in the market. According to Teece (2007), one of the key tenants of DCV centres around the development of a “set of identifiable and specific routines” which enable the organisation to gain sustained competitive advantage in the long run. Building on the earlier studies and works of Teece et al. (1997) and Teece (2007), past studies have identified five dimensions of DCV namely: Sensing, coordinating, learning, integrating and reconfiguring capabilities which influence organisational competitive advantage (Mikalef et al., 2021). The DCV has been used in the field of IT to understand the impact of various IT phenomena on performance such as IT investments, business networks, big data analytics, digital technologies (Bharadwaj, 2000; Jiang et al., 2020; Mandal, 2019; Soluk & Kammerlander 2021). In addition to the definition and understanding of DCV from Teece, Soluk & Kammerlander (2021) describes DCV as a range of key identifiable processes or routines reflecting the organisations adaptations to its environment to deal with changes. Some of these dynamic capabilities include strategic alliances, strategic decision makings and learning routines (Soluk & Kammerlander, 2021). They add that such capabilities can enable the organisation to take certain competitive actions which will intend improve performance. However, one key critique from Soluk & Kammerlander of the DCV is that it only gives a snapshot view of the capabilities without further details on how these capabilities are developed and the interaction with other socio technical factors.  Ghahramani et al., (2022) also adds that dynamic capabilities operate as an underlying process for the organisation allowing it to transform organisational resources and capabilities into products and services. Organisations must put their everyday learning into actions if there are to remain competitive and dynamic which therefore means that they must also quickly have the ability to absorb and incorporate new information into various business processes (Ghahramani et al., 2022). As pointed out by Ghahramani et al., (2022) DCV allows the organisations management to understand and develop organisational capabilities that continuously improves its business processes allowing it to easily adapt with the necessary skills and remain strategically flexible to deal with the changes in its business environment. 
The DCV just like any management theory does not go without limitations. Some of the limitations identified from earlier studies include: inconsistent theoretical foundations, underutilisation of organisational theory and other concepts of organisational change (Arend & Bromiley, 2009 as cited in Vogel & Güttel, 2013), the lack of agreed concepts to allow for a quantitative comparison to be undertaken to bring new insight into the field, challenges in defining DCV, lack of clarity on universal constructs it offers, infinite regress (capabilities emerge from capabilities),  prescription under developed such as the how and when to reconfigure capabilities and unclear practical implications (Vogel & Güttel, 2013).
To conclude, DCV as management perspective is very much focused on how the organisation is therefore able to adjust to changes in its environment through the development of long-term capabilities and skills needed for such change. Teece et al. (1997) therefore extended the DCV by proposing that organisations need to adapt to environmental and business changes by modifying their existing resources, capabilities, and operational resources which they referred to as dynamic capabilities. Even though the DCV has been seen a part of the RBV, the DCV aims to extract usable data that integrates with the dynamic environment whiles the RBV helps to consider usable data from various sources (Rana et al., 2022)
This further raises the point the resources are critical for adaption and change which forms the key tenant of the resourced-based view (RBV) management perspective introduced by Barney (1991). 
Resource-based View (RBV)
[bookmark: _Hlk110803469]The RBV of the firm has made major contributions to strategy over decades (Furr and Eisenhardt, 2021) and postulates that firms which own strategic resources and capabilities tend to have a lasting competitive advantage over rivals through the buying and control of its “unique” resources and capabilities (Madhavi et., al, 2020) making it difficult for competitors to try and imitate or copy these resources (Barney, 1991 cited in Lopez-Vega & Tell, 2021). According to Barney (1991) the RBV postulates that organisations with valuable, rare, inimitable and non-substitutable resources provides the organisation with sustainable competitive advantage. The RBV as a theory has deep rooting and embeddedness in the historic field of strategic management where the initial purpose was to understand why some firms outperform others (Barney, 2021). But as time moved on the word “performance” became even more ambiguous with different researchers using different measures of a firm’s performance like costs of capital, accounting performance and many others which then pushed researchers within the field of strategic management to introduce the concept of “competitive advantage” which also had its own challenges (Barney, 2021). The RBV aims at bringing clarity on the sources of competitive advantage at firm level and has been developed over the decades with contributions from Penrose (1959); Wernerfelt (1984); Dierickx & Cool (1989) and Prahalad & Hamel (1990) as cited by Beamish & Chakravarty (2021). According to earlier literature on the resource-based view, organisations can gain sustained competitive advantage using IT resources they own or control but however recent studies have argued otherwise that the investment in IT does not always yield the desired results and may be a disruption to the organisation’s adjustment to changes within its environment (De Wetering, 2021).  Barney et al. (2021) describes sustained competitive advantage as an equilibrium model where in a potential competitor ceases in their effort to imitate the resources and capabilities of a successful organisation. The RBV has been widely used in strategic management to address complex issues facing organisations and it applies economic theory to explain the impact of strategic actions (Greve, 2021). The underlying significance of RBV as a prominent theory used in strategic management research is based on this element of being able to provide a critical understanding of why some firms are more successful than others from the perspective of their resource heterogeneity and diversity interms of value, rarity and inmitability and the ability to combine the RBV with other theoretical development insights like organisational structure to take advantage of the full abilities of these resources and capabilities (Beamish & Chakravarty,  2021). The RBT is therefore based on two fundamental assumptions: differences in resources and capabilities between organisations and the rarity (uniqueness) of the resources owned by these organisations making it difficult for competitors to imitate or copy (Wan et al. 2011)
The firm’s strategic resources could both be tangible (for example information technology infrastructure) or intangible (for example information, knowledge, processes) (Rodríguez-Espíndola et al., 2022; Madhavi et., al, 2020). Based on RBV, the skills of employees and talents are therefore seen as intangible resources whiles infrastructure as tangible resources (Mandal, S., 2019). The RBV is therefore capable of explaining how an organisation can gain competitive advantage through the transformation of its unique resources into capabilities through the logical reconfiguration of these resources into organisational processes and sequences.
The RBV therefore helps to explain the link between the firm’s strategic resources and its performance (Furr & Eisenhardt, 2021). For example, the findings of Furr & Eisenhardt (2021) indicate that in low uncertainty markets executives have enough time to build and recognise the value of resources which have a long-term competitive advantage and resources can also provide an indication of the organisation’s future strategy and performance over its life cycle. Edward et al. (2021) adds that the firm’s competitive advantage is greatly linked to the idea of sustainability. A firm can develop sustainable competitive advantage when it has resources which are not only valuable and rare but almost practically impossible to substitute and imitate. The RBV therefore holds the view that the main driver of the organisation’s performance are the heterogeneous resources within its portfolio. RBV therefore identifies technology as one of the key strategic resources of an organisation and lays emphasis on the internal resources of an organisation to influence its organisational strategies and drive competitive advantage (Rodríguez-Espíndola et al., 2022). In this respect technology strategy is therefore seen as a path-dependent organisational resource which is unique and at least difficult to replicate in the short term from one organisation to the other due to the different routes taken by these organisations in their paths of developing resources (Greve, 2021). Rodríguez-Espíndola et al., (2022) mentions that the effectiveness of these technological resources depends on how the organisation’s management has adopted such resources by aligning it closely to the business goals as well as the context in which it is being used. Management therefore needs to have the right skills, beliefs, culture, clearly defined vision, and objectives for the benefits linked to technological resources to be realised by the organisation (Rusu et al., 2020). From an RBV perspective, technology can be seen as strategic resource and core driver whiles technology strategy is seen as the organisation’s ability or approach to deploying these technology resources to achieving its key strategic and business objectives. Technology strategy therefore has an influence on the product innovation activities of the organisation. The RBV is therefore a suitable lens for this research as it also posits that the way a firm might choose to adopt and manage the deployment of its resources can create both temporary and sustainable competitive advantage with technology seen as a distinct resource which can provide sustainable competitive advantage and distinctive capabilities (Madhavi et., al, 2020). The findings of Madhavi et., al, (2020) also indicate that supply chain performance outcomes relevant to blockchain technology-enabled supply chain included improved process, product, and service quality. Building on from this point, the technology strategy of adopting emergent technologies should therefore influence the product innovation outcome of the organisation. Moreover, the technology strategy of the organisation therefore provides the necessary guidance and approach on which technologies the organisation should harness to enjoy a long-term sustainable competitive advantage. 
Further research has examined how the firm’s resources influences the organisations strategy and its impact on the performance (Madhavi et., al, 2020). Organisational resources are also linked to dynamic capabilities such as product innovation which provides a long-term sustainable competitive advantage to the organisation (Furr and Eisenhardt, 2021). The RBV therefore allows for the impact of the organisational resources to be analysed with the actors within the organisational network to understand its impact on product innovation. 
Building on the arguments of the RBV by Barney (1991) and the extension of the dynamic capability by Teece et al. (1997), technology strategy and product innovation are key capabilities for the survival of any organisation and to gain competitive advantage. Building on the assumptions and rationale of Barney and Teece and the arguments put forward by Greve (2021), one can therefore argue that technology strategy and product innovation are unique resources used in the development of complex technologies with competitors lacking the understanding of such resources and hence making it difficult for them to see the strategic advantages to be derived from such resources. In another investigation by Barney et al. (2021) in which they combine the resource-based theory and the framework of Brandenburger and Stuart (1996) , they argued that organisations will plan and implement strategies that will create economic value for the organisation by increasing the customers willingness to purchase the company’s product and / or reduce the organisations costs of producing these product and services through the utilisation of resources and capabilities from different stakeholders. Building on the context, one argues that the organisations technology strategy creates economic value for the organisation which can be observed from the product innovation within the organisation. By creating more products, the organisation is there increasing the consumers’ willingness to purchase and utilise its products since there is more choice for them.   
Despite the benefits and importance of RBV as a strategic management research tool, there are also several limitations with it. Beamish & Chakravarty (2021) pointed out that because the RBV is a theory more focused on competitive advantage and interfirm performance over time it fails to take into consideration other factors like the choice of location of the organisation, environmental factors for MNEs and the impact on performance. Another limitation pointed out by Beamish & Chakravarty (2021) is that the RBV is also very much focused towards the firm level rather than the subsidiary level which therefore makes it difficult to bring out other useful insights at subsidiary levels. Another criticism mentioned by Barney et al. (2021) is that the implications of the RBV as theory for several management research studies, and other academic traditions have not been fully developed as it would have been expected over time. Another criticism put forward by Barney et al. (2021) is the issue raised by other scholars around the static nature of the resource-based theory stemming from the theory’s initial emphasis on equilibrium which has led to the development of the dynamic capability theory (Teece et al. 1997, p.516) as an extension and special case of the resource-based theory to bring in an element of dynamism to counteract and balance the static nature.
Actor-netwok theory (ANT)
[bookmark: _Hlk110684480]The actor network theory (ANT) has been used by various scholars in the study of information technology research and recognises the influence of actors in technology as well as the complexity involved in designing and bringing new technologies to the market (Shim & Shin, 2019; Kolloch, & Dellermann, 2018). The philosophical approach of the ANT is based on actualism as a management idea, with ontological underpinning of a “flat” realist and a constructivist epistemology (O’Mahoney 2019, p.5 cited in Sturdy, A., 2019). Latour (2005) explains that ANT can be used as a method to examine the relations and actions within a network in terms of how these networks are formed and how the actor goes about maintaining the relationships within the network (Contesse et al., 2021). In the case of technology strategy and its impact for product innovation, the ANT can be used as method to understand how the organisation goes about developing its technology strategy and the organisational stakeholders involved in defining this strategy. The ANT will therefore help to bring out the hidden processes and irreversible relationships which exist between technology strategy and product innovation network. (Kotusev & Kurnia, 2021). According to the Latourian ANT views, management ideas are seen as “temporary events (actors) which are triggered by specific and temporary alignment of other events within a network of relations”. Latour goes further to suggest that non-human drivers like technology should be considered in similar respect with human drivers and their impact as actors investigated and understood. According to Kotusev & Kurnia (2021, p.8), the actor-network theory can be defined as 
“dynamic configurations of actors engaged in and performed by particular sociomaterial practices that produce differences that matter, where an actor can be understood broadly as any element which bends space around itself, makes other elements dependent upon itself and translates their will into the language of its own”.
The ANT was introduced as an alternative proposition to social theory by researchers in the field of science and technology (Michael Callon and Bruno Latour, 1981 cited by Contesse et al., 2021). This research on technology strategy therefore argues that the development of technology strategy and its consequential impact on product innovation is influenced by human (organisational dynamics) and non-human factors (technological complexities). The agnostic (no preconceived ideas), symmetric and free association of the ANT therefore makes it suitable to explore technology strategy and product innovation.  The ANT is therefore a good starting point for this study as it shows this interaction between these two socio-technical factors. In the case of the UK IT telecoms industry and the impact of technology strategy on product innovation activity, ANT has not been explored or explicitly mentioned by any researcher to a great extent. This research therefore conceptualises ANT as a complex dynamic system of networks which interact with one another influencing each other to some extent within certain parameters and constraints. Kotusev & Kurnia (2021) explain that the actor-network theory explains how planning decisions made by senior executives is cascaded down the organisational hierarchy to the project teams working on the field through the inscription of these decisions into the respective artifacts. Kotusev & Kurnia (2021) adds that ANT uses the interaction of independent actors to explain the development and evolution of socio-technical networks and contains computing devices, organisations, tangible objects, and many others since they are deemed from an ANT perspective as actors. 
According to the philosophical underpinning of the ANT, it postulates that any component of the social and material universe can be an actor and humans / non-humans interact in a network of relationship called the actor-network (Contesse et al., 2021). The ANT brings out two important concepts (Shim & Shin, 2019): inscription and translation which is the process through which actors create relations (Contesse et al., 2021) and includes four stages: problematization, interessement, enrolment and mobilization. In the problematization phase, the problem is identified, and solutions framed by the actor and the identification of possible affiliates. In interessement stage the actor takes certain actions to draw others to join their network. In their stage which is the enrolment stage, the actor then sets up alliances with those successfully drawn to their network whiles discussing and organising their duties within the network and finally in the fourth stage of mobilisation, the actor then identifies spokespersons that represent the network to gain support and expand the network. On the other hand, inscription is the output from translating a person’s interest into material form or the process of aligning one’s interests into durable material (Shim & Shin 2019) or the process “creating artifacts that will ensure the protection of certain interests” (Kotusev & Kurnia, 2021). The concept of translation and the phase of problematization can be easily related to how IT executives create the IT strategy vision for the product innovation activity, deciding which technology strategies to pursue based on the solutions and also the phases of interessement, enrolment and mobilisation of allies are linked to the technological partnerships that existing withing the organisation and its vendors involving negotiation and the provision of services to meet key organisational objectives.  
Another vital terminology discussed as part of ANT perspective is punctualisation and de-punctualisation. Punctualisation is described as the situation where the entire network behaves like a singular unit and de-punctualisation describes the breakdown of the network capabilities driven by the influence of individual actors trying to pursue their own interest. 
[bookmark: _Hlk110684563]Despite the benefits of using ANT, Shim & Shin (2019) highlighted the following limitations and challenges; critics have commented that research from an ANT perspective is descriptive and falls short in providing the rationale for social relationships or technical thinking. Furthermore, ANT presumes equality of all actors within the network which is not really the case and therefore does not consider the impact of pre-existing infrastructures. ANT has also been challenged on the fact that it does not really distinguish between humans and non-human actors as one could imagine several networks may exist within an actor-network. Finally, the biggest criticism of the ANT lies in its anti-dualism with respect to micro vs macro, technical vs social and object vs human. O’Mahoney 2019, p.5 cited in Sturdy, A., 2019) added that the highly actualist view of the ANT which rejects the idea of social structures therefore makes it impossible to include wider social forces that might play a role an important role in understanding the impact of these forces on technology strategy and product innovation. Also, ANT excludes non-empirical events such as motivation, interest, and many others. So, the focus of ANT is that of empirical events. 
As a result of this challenges discussed above, ANT is therefore complemented with the Resource based theory (RBV) introduced by Barney (1991) as part of this study and has been widely used by several scholars.    
Conclusion
The DCV has been used as tool in management studies to help explain what capabilities organisations need to remain competitive in the long run. It does not necessarily explain how these capabilities have been developed or how they interact with other factors. The RBV introduced by Barney (1991) argued that organisations which own strategic resources and capabilities tend to have a continuous competitive advantage over rivals through the acquisition of and control of its “unique” resources and capabilities (Madhavi et., al, 2020) making it difficult for competitors to try and imitate or copy these resources. Rana et al. (2022) added that organisations therefore need to develop abilities that allow them to better make use of their resources to develop sustained competitive advantage which is the key of the RBV and DCV. Both the DCV and RBV therefore indicate that for the organisation to achieve a better performance it must have a 
“sensing capability to develop, co-develop, identify, and assess technological opportunities and reconfiguring capabilities and seizing capabilities to appreciably mobilising the resources and to learn how to handle the technological operations”  (Rana et al., 2021, p.5).
The ANT has been used to further understand how these organisations have developed and build such capabilities by highlighting how actors interact and build relationships, control the network, and manage the actions of other actors in the network.   

Part 2
A critical comparison on the management practices between Vodafone (VF) and Amazon Web Services (AWS)
Introduction
VF and AWS currently work together as strategic technology partners with VF leveraging several amazon services such as redshift and matillion for data transformation and reporting as part of its overall TECH2025 strategy. The management practices of both organisations will be critically compared to provide useful insights on the implications for their technology strategy setting.  Building on the DCV and RBV theories already explained above, the technology strategy of the organisation is a strategic dynamic capability which gives the organisation the opportunity to adapt to changes in its competitive environment combined with its unique and rare resources which cannot be imitated by competitors. Barney (1991) discusses three main resources of the organisation: human, physical and organisational resources. Barney (1991) describes physical capital resources as plant, equipment, geographical location; organisational capital resources relates to the formal structure of the company, informal relations between the various departments and the business and its environment, formal and informal systems which incorporates the planning, managing and coordination of the systems; and human capital resources relates to the experience, skills , training, employee relationships and insights from employees. From the framework of Teece (1997), the dimensions of sensing, integration, coordinating, learning, and reconfiguring capabilities provide a useful foundation to understand how both organisations will differ in their technology strategies and the success of these strategies. Finally, the ANT from Latour (2005) will provide a useful insight on how management (actors) form and maintain relationships with both humans / non-humans to set and define their technology strategy.
Company Background
Vodafone is one of Europe’s largest leading telecommunications and digital service providers operating across Europe, Africa, and Asia. The revenue contribution across all its markets total €43.8bn and operating income of €5bn in FY21 (Vodafone Annual Report, 2021). The company provides several connectivity products and platforms across these global markets with over 22,000 employees and approximately 10,500 direct suppliers as at the end of FY21. 
Amazon on the other hand is a leading service provider operating across Europe, Africa and Asia providing a much wider range of products and services such as devices, Amazon web services (AWS), delivery and logistics, entertainment, and stores. The company had a revenue contribution of about $469.8bn and an operating income of $24.8bn in FY21 (Amazon Annual Report, 2021). The company employed approximately 1.6 million full-time and part-time employees globally as at the end of FY21. 

People and Culture
The Vodafone culture is referred to as “Vodafone Spirit” with four key behaviours which enables the company’s strategy and purpose. The VF spirit key behaviours are earn customer loyalty, experiment, create the future and get it done together. The company launched a new survey called “Spirit Beat” in FY21 which replaced the traditional annual survey to reflect these behaviours mentioned above. These surveys are conducted using artificial intelligence (AI) and the results are used to drive and encourage the adoption of the spirit behaviours. The VF management culture and leadership is very much transformational using the results of the spirit beat into their performance development approach to help the business to attract, retain, and develop future talent needed to driver the business strategy as well as leadership development. 
“As leadership is essential for driving the transformation, we have invested in developing inclusive leaders who drive growth and innovation, act as role models, coach and empower teams, and lead with Spirit behaviours” (Vodafone Annual Report 2021, p.23)
The business invested in launching a new leadership programme in June 2020 called the “Senior Leadership Team (SLT) Spirit Accelerator” to drive this transformational behaviour. VF focused on developing a diverse talent for future through encouraging its employees to reskill and upskill with various pilot ran and tested. The reskilling and upskilling of VF employees is part of its overall strategy of becoming a new generation connectivity and digital service provider to meet new organisational capabilities of software engineering, automation, and data analytics. The organisational culture within VF is a very agile culture which has enabled the business to build and accelerate its digital transformation. VF introduced a future ready framework in response to the covid 19 pandemic providing more flexibilities to its employees to be able to work more remotely and in-office (hybrid working). VF also engaged willingly and build a strong relationship with the workers council and unions as part of its strategy and culture. According to McGregor (1960) and the Hawthorne studies, VF management is therefore seen to be more of human relationship style of management than Taylorism introduced by Federick Taylor. VF simplified its reward approach to motivate employees to increase their performance with the launching of a new peer-to-peer recognition tool called “Than You”. The company also increased its budget spending on employee awards as well as moved its onsite GP medical services during the pandemic online to allow employees greater access to GP and cognitive behavioural therapy services.  The management style within VF is very much democratic with a transformational leadership approach as can be easily observed in the changes introduced by the management and feedback received regularly from employee survey provides management with useful insight to keep driving this change. 
Amazon on the other hand has also been focused on investing, training, diversity, and development of its employees. Like VF, Amazon introduced several measures to motivate its staff such as competitive pay and flexible working arrangements. To develop the talent and skills of its employees, Amazon introduced an educational program called Amazon Career Choice and Amazon Technical Academy and introduced a mentorship support programme for its employees with several engagement programs, communication, and feedback. Amazon has also strived to improve the wages of its employees over the years in which it championed a $15 minimum wage in 2018 with an average starting salary currently over $18. Furthermore, Amazon management is not only investing its employees but also in the communities in which they operate with its $2 billion housing equity fund as an example in the areas of Virginia, Tennessee and parts of Washington State’s Puget Sound region were $1.2 billion has already been allocated to affordable housing across these regions. These management practices in Amazon are not only motivating its employees but also creating a culture where employees feel safe and secure in terms of their well-being. Employees therefore have a feeling of belonging and passion to perform to their optimum capacity. 
Technological Change
VF introduced several new technologies and tool to drive its future technology strategy and provide its employees with flexible working. Some of tools introduced included Microsoft Teams and MyAnalytics allowing employees to better collaborate with each other and the wider organisation. VF also used its own IOT technology to track how office spaces were being utilised by its employees. VF therefore used technology to improve the working relationship with its employees which is very much in line with the human relationship management approach and the “Hawthorne Effect”. VF is making use of digital technologies to improve employee experience and engagement with the introduction of SuccessFactors as the single foundational platform within the organisation with other tools such as Humu for the Sipit Beat, and DocuSign integrated to SuccessFactors.   
Organisational Structure
For Vodafone to deliver its business targets and operational goals, the company carried out a major organisational change to accelerate its transformation to meet these targets. This included developing a simplified product operating model to manage its product development and shorten the time needed to launch new products into the market. The company also introduced a technology operating model to help integrate its European network and IT/digital teams across the entire VF group bringing it efficiency and increase execution speed with standardise processes. Finally, VF also introduced a customer operating model to help prevent the duplication of digital tools to serve customers and the same time introducing common digital platforms across the entire organisation to deliver a consistent customer experience. Furthermore, VF acquired and integrated Liberty Global organisations and its employees across Germany and eastern Europe, AbCom in Albania, and Vantage tower company in Germany. The organisational transformation of VF and the three new initiative models described above actually fits well with the Teece (1997) dynamic capabilities dimensions of sensing, integration, coordination, seizing, learning and reconfiguration of business process. The transformation of VF into these three operating models meant that VF was able to better understand the changes within its business environment, respond to its customers by providing them with same customer experiences through their journey and the coordination of the entire VF team to speed the launch of new products, services, and the creation of ideas. 
Amazon on the other hand organised its operations into three key segments: North America, International, and Amazon Web Services (“AWS”). For Amazon to achieve its vision and objectives, the organisational structure is setup in way that consumers are served through their online stores and physical stores and through several fulfilment networks across North America and the International segment. Amazon has over the years improved the time it takes for an item to go through its fulfilment network from 18 hours on average in the early 2000s to 2 hours in recent years (Amazon Annual Report, 2021 p.3). One of the key dynamic capabilities of Amazon is the reconfiguration of its fulfilment networks with several fulfilment centres across the globe when compared to Vodafone. By the end of 2021, Amazon had well over 253 fulfilment centers, 110 sortation centers, and 467 delivery stations in North America, with an additional 157 fulfilment centers, 58 sortation centers, and 588 delivery stations across the world.  Amazon as company is also applying the dynamic capabilities dimensions discussed by Teece (1997) in various areas of its business model like the sensing capabilities which allowed management to identify opportunities in the cloud computing market and later launched the Elastic Compute Cloud (EC2) in 2006 thereby seizing the opportunity arising from cloud computing before other competitors like Google and MicroSoft. This dynamic sensing capabilities allowed Amazon to later move to delivery devices like the kindle in 2007 and the Amazon Unbox in 2006 which is now Prim Video allowing customers to download movies from major studios.  Like VF Amazon is also applying very much a transformational leadership style where technology is greatly leveraged upon to delivery its business goals and objectives and achieve its principles of “Strive to be Earths Best Employer and Success and Scale Bring Broad Responsibility”.
Conclusion
Both VF and Amazon are making use of a very transformational leadership and management ideas to transform their business operations. The management idea in both organisations can be linked to the Latourian management view and the ANT. This is very evident in both organisations with management continuously introducing new products in response to customer demand. Such temporary changes in management action are what Latour described as temporary events tiggered by changes in other events within the network relation. 
However, the significance difference between both organisations stems not only from their management ideas but the dynamic capabilities between these organisations. Amazon for example has a greater human and financial resources as seen above compared to VF which therefore gives it a greater competitive advantage to continuously deliver innovative technologies at a greater scale compared to VF. Furthermore, according to the Latourian view, the continuous increase in salary by the Amazon management team signifies as strategy by management to enrol employees to the network in what Latour describes as interessement involving the use of persuasion, convincing language like job security and negotiation to shift the interest of employees (actors) to build alliances that enable the spread of management ideas within the organisation. The organisational management in both organisation is therefore using a Latourian ANT view to enable IT changes within the organisation through this element of interessement described by Latour to convince employees to share in the management vision.

Part 3
Management Practice and the Impact on technology Strategy
Introduction
Management plays an important role within the organisation in shaping the overall strategy, culture, and direction of the organisation. The implications of management in technology strategy can be discussed from its implications on technological partnerships and collaboration.    
Collaborative Relationships
Technology changes, decision making, and product innovation are not controlled by independent companies but also other companies in a collaborative framework approach (Lind & Melander, 2019). Technological partnerships or alliances are described as collaborative agreements among organisations which normally involve the sharing, exchange or the joint creation of products, and services (Findikoglu et al. 2021, p.4). Using the RBV and resource dependency theory (RDT), Findikoglu et al. (2021) argued that depending on the condition of the market and the resources available internally to the organisation, partnerships were used by small IT providers to add or improve their IT resources and capabilities.  They also provided evidence that the type of partnership will depend on whether the vendor was looking to expand their resource scope via accessing heterogeneous resources in which case a complementary partnership was more appropriate or in case the vendor was interested in expanding the size of their portfolio, they will go for a supplementary partnership. Benefits with such approaches included sharing of business opportunities and risks, gaining speedier access to resources, and managing customer expectations. Technological collaboration and alliances are critical in especially in high-intensive industries where the development of new capabilities and technological knowledge are important for survival (Martínez-Noya & García-Canal, 2021). For example, Martínez-Noya & García-Canal, (2021) argued using the “behavioural theory of the firm” that the further away an organisation was from achieving its innovation objectives, the more collaborative alliances the organisation build with the idea of increasing the technical knowledge required to reduce the gap and, in the case, where such goal were already higher than expected, the firm explored new technological opportunities outside their existing structures.  Vodafone management team as an example has been able to partner with Accenture as their key strategic vendor to help close the technical knowledge gap required to accelerate and role out new products across its platforms. Accenture on the other hand has the required technical knowledge and resources to do so. According to the DCV such technical know how could therefore be seen as key strategic dynamic capability.
The findings of Tojeiro-Rivero & Moreno (2019) using a multilevel framework, suggested that technological cooperation between organisations and R&D outsourcing had a significant positive influence of the firm’s innovative performance. Furthermore, in knowledge-intensive regions technological cooperation results to higher innovation performance of such firms (Tojeiro-Rivero & Moreno, 2019).  Kim et al. (2019) on the other hand argued that whiles there were benefits to technological collaboration between organisations, the technological links between the new organisations and incumbent firms could create opportunities for the incumbent firm to misappropriate the knowledge of the new organisation. Such dyadic relationships could render the partners vulnerable to being taken advantage by the other party as either party has the absorptive capacity to readily misappropriate the knowledge of the other. New organisations often tend to lack the necessary skills and resources to commercialise their innovations and products hence collaborating with larger and strategic organisations offers them an opportunity to access the market and increase their chances of survival (Kim et al. 2019). For example, in the telecoms industry, small players like Libera mobile, Lyca mobile, Talk-mobile and many others have developed strategic partnerships with organisations like Vodafone, O2 and EE allowing them to use the technological infrastructure and resources of these big players to bring their new telecoms innovations in terms of VOIP (voice over IP) to a wider consumer market. Organisations are now depending on suppliers to leapfrog the competition in creating new products (Yan et al., 2020) and to gain external knowledge to increase innovation performance (Martínez-Noya & García-Canal, 2021). The ANT could be used as method here to examine the formation of such relationships and how there are maintained by the various actors for the benefit of the organisation (Contesse et al., 2021)
Organisations must consider the environments with which the interact with other organisations to formulate and execute strategy (Li et al., 2022). Though there are several benefits to interorganisational collaboration in product innovation as highlighted by several studies (Li et al. 2022; Prajogo et al., 2021; Yan et al. 2020 and many others), there also challenges which organisations still need to balance like the risk of information leakage to third parties, suppliers’ external network as a resource base for new ideas, and innovation novelty Yan et al. (2020), risk and uncertainty leading to increase managerial costs as a result of a greater communication ,coordination and supervision required for the entire alliance (Martínez-Noya & García-Canal, 2021). There need to be some trade-off between these two competitive forces (innovation novelty and information sharing) when it comes to product innovation and the supplier-buyer relationship. Yan et al. (2020) argued that suppliers with external innovation collaboration partners tend to have innovation novelty and greater resource capabilities and vice versa. A significant number of research on strategy has identified the impact of collaborative networks among firms and the impact it has for innovation (Ahuja, 2000 cited by Li et al., 2022). Organisations in a network can share technical resources, quick access to information about customers and enhance capabilities to deliver more disruptive products to the competition (Li et al., 2022). The findings of Li et al., (2022) indicate that new product development knowledge and processes gained from experience are shared to other participants in the network and the centrality of the participant in the network increases the influence between the product scope on existing product updates and on the other hand reduces the impact between the product scope and new product development. Organisations with technology strategy of collaboration and partnership should therefore experience a positive influence on product innovation because of shared resources, knowledge, and information with participants in the network. The development of collaborative relationship between organisations including suppliers allows organisations to improve product performance, reduce costs and allows them to tap into the resources of their partners to gain competitive advantage (Prajogo et al., 2021). According to the extended view of the resource-based theory, organisations can gain competitive advantage by developing strategic collaborative relationship with their suppliers. There are significant reasons and benefits why firms are increasingly collaborating with their suppliers during technological developments. Due to the challenges being faced by companies in resource constraints, several large organisations and smaller ones are increasingly partnering with the suppliers to drive their technology strategy and product innovation visions going forward. Firms collaborating with other organisations to build new networks can acquire the technical knowledge and expertise to develop new technologies for innovating their products (Rydehell et al. 2019). This means that organisations with a technology strategy of collaboration and partnership therefore experience a positive influence in product innovation as result of tapping into the external knowledge base of the partner.  Organisations tend to partner with a multitude of other organisations for technological innovations like universities, customers, and suppliers both at the international and domestic level, but key is making sure the right partner is selected (Martínez-Noya & García-Canal, 2021). Selecting the right strategic partner for such alliances breeds new knowledge into the network and provides several synergetic benefits to increase and improve innovation performance within the organisation. 
According to Melander & Tell, (2014) cited by Lind & Melander, (2019), due to the high level of uncertainty in technological developments, some firms rely on in-house resources and capabilities while others on external sources like suppliers since no one organisation has all the knowledge and resources or technical abilities in-house.  Rusu et al. (2020) support the view of Melander and Tell by adding that in today’s complex and changing environments, organisations now need to partner with each other to fully utilise as efficiently as possible the skills, resources, and knowledge among partners to gain a better competitive position. They however go further by adding that firms which go the extend to collaborate with their customers greatly improve their innovative performance. These collaborative patterns are thus helping companies to define and refine how they set their technology strategies and likewise their product innovation decisions. Lind & Melander, (2019) argue that during such technological development collaborations, the resources and technological capabilities including their knowledge of new and future technologies of the supplier and partner are critical for success. Rusu et al. (2020) also argue that technological collaborations among companies thus enable them to resolve their technological and business challenges by leveraging on the resources available between partners and working together closely which goes a long way to reduce the costs of product innovations especially in the high-tech industry where products tend to have a shorter life cycle. 
For example, companies like Vodafone are partnering with the likes of Amazon, Google, and Microsoft to drive their technology strategies for 2025 referred to as the “TECH2025 Strategy” to meet the growing challenges within the technology innovation space. Such companies like Vodafone, Amazon, Google etc thus have dynamic capabilities and resources which are therefore rare, unique, imitability giving them a better performance compared to competitors. Vodafone has been able to build a digital platform which allows it to lunch new products quicker and licences this platform to other vendors to be able to deploy their own products. This indicates that Vodafone as company has been able to adapt to changes in its business environment over time through sensing, coordination, learning, integrating, and reconfiguring its capabilities by constantly listening to its customers and suppliers which are the key dimensions the DCV proposed by Teece et al (2007).  The complexity in developing such platforms and the influence of the actors can be better explained using the ANT through the process of inscription and translation to provide insight into how actors create the relationships needed within the network for the development of such complex platforms (Contesse et al. 2021). For example, Vodafone follows the four phases described by the ANT when dealing with complex issues with its partners like Accenture. Vodafone and Accenture go through the phases of trying to identify the problem (problematisation), through to interessement, enrolment and mobilising allies.
Building on this discussion, one can therefore support the view that suppliers do in fact influence technology strategy as poor assessment of the supplier’s capabilities could mean the organisation sets a more internal resourced focused technology strategy with less reliant on suppliers to drive innovation. Before Vodafone choose Accenture as part of its “one vendor” strategy programme, the business carried out a detail assessment comparing the projects already delivered by Accenture and other vendors around costs, efficiency and the future of technology within the telecommunications industry. Accenture had a number of key capabilities which was identified to meet the Vodafone’s strategic objectives, value and vision.  
Feng-Jyh & Chihufeng (2021) added that when companies collaborate, challenges due to lack of resources can be overcome, innovation activities also increase as well as organisational learning and growth. Jiang et al., (2020) added that business networks and alliances are essential parts of an organisations business operations and gives the organisation the opportunity to pool additional resources promoting information sharing, knowledge transfer within the actors in the network, and increases the organisation’s level of awareness and sensitivity to emergent technologies with a positive influence on product innovation and capabilities. The findings of Jiang et al., (2020) introduced two facets of collaborations which he described as business networks namely, “network breadth” and “network depth”. Network breadth being all about the level of heterogeneity of the organisations business network while depth is all about the degree or extent of collaboration between the organisation and its business partners. Vodafone has several deep-rooted business networks with companies like EPI-USE Labs, Accenture, Amazon etc with whom they have an extensive collaboration on key strategic initiatives. EPI and Accenture support the Vodafone’s SAP platform technologies and Amazon supports the Vodafone cloud analytic solutions. 
Prajogo et al., (2021), findings also show that based on the degree of collaborative partnership with vendors, the organisations competitive advantage will vary as these partnerships will offer different levels of resources to the firm. The findings of, Prajogo et al., (2021) are therefore consistent with those of Jiang et al. (2020) in the sense that it highlights the criticality and significance of degree of collaboration (depth) as a driving factor in maximising partnership benefits from the point of trust and commitment (relational capital) with the supplier. 
The development of new technologies in the modern industrial markets is continuously taking place in collaboration with external actors with companies now forming collaborative partnerships with firms within existing industries or directly with their rivals in the same markets (Fischer et al., 2022). For example, the findings of Fischer et al. (2022) indicate that, SMEs used a collaborative strategy in all their system building activities due to their resource constraint capacities as opposed to large firms with more resources. Their findings also indicate that large firms will tend use an individual and in-house approach during the R&D phase of system building activities and a collaboration strategy in market formation and in the creation of legitimacy for novel technologies. Similarly, in another investigation by Yan et al. (2020) in which they investigated the trad-off of innovation novelty and the protection of information in the selection of suppliers for creating new products by buyers, their findings indicated the innovation novelty of the supplier was important as factor when deciding to partner with the supplier and how connected the supplier was with external competitors and external innovation ties. These factors influenced the product innovation activity through the partner selection criteria for participation in the project.  Their findings are consistent with the supplier selection literature and with those of Li et al., (2022); Prajogo et al., (2021) by highlighting that the supplier’s innovation ties with other industry participants and competitors to the buying firm provides an indication of the supplier to contribute to the innovation project of the organisation as it enables a large pool of resources and expertise to be brought into the project. A technology collaboration strategy with strong emphasis on product innovation and novelty thus have a strong influence on the long-term survival and competitive nature of the organisations ability to bring and create new products or improve existing products to meet customer needs and demands.  
A collaborative technology strategy therefore influences the product innovation in terms of its legitimacy in the sense that a strong collaboration with industry associations, well developed institutions and alliances will provide a favourable atmosphere to share knowledge and resources thereby increasing product innovation activity within the organisation as risks is therefore minimised across the whole organisation.  Furthermore, Martínez-Noya & García-Canal, (2021) add that based on the feedback response from the innovation performance within the organisation, it can alter the technology strategy by varying the composition of diversity of its portfolio of technological partners.
Collaborative relationships and networks between organisations therefore give them access to valuable resources which they may not necessarily own thereby increases the knowledge sharing between these organisations, increases their technological capabilities and improves performance outcomes. 
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