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[bookmark: _Toc78796203]Chapter 1: Introduction
[bookmark: _Hlk65637397]	Due to the aerospace industry's growth over the past 20 years, the supply chain supporting this industry has also increased. The Original Equipment Manufacturers (OEM) such as Airbus and Boeing are frequently under pressure to optimize costs and increase production volumes. With this, the demand for local suppliers has dramatically increased (Glueck et al., 2007). Williams, Maull, and Ellis, in their research work regarding the aerospace industry’s supply chains, have observed that since the early 2000s, emerging markets such as India and China have seen tremendous growth in their aerospace sector. India, China, and Russia, as well as many other countries in emerging markets are considered as the low-cost countries supporting this industry. The countries in question are manufacturing and assembling parts of aircraft and providing various types of engineering support for the initial design and development of these parts (Manuj and Mentzer, 2008). 
	The major challenges that the aerospace industry is facing are to improve the leanness in the overall operation, cut cost from the process and increase the rate of production through innovation and partnerships. It has been found that optimized supply chains can help save up capital (Williams et al., 2002). These low-cost countries adopt a low-cost support model to achieve innovation, which improves efficiency and reduces the cost as much as possible. The tier one and tier two companies supplying the parts, assemblies or services to OEMs are also outsourcing the constituent equipment, and even engineering support, to the low-cost regions, in an attempt at generating cost savings in the process. In this way, higher profit margins can be obtained, and so is the increase in the production rate (Tang et al., 2009). Moreover, the introduction of the low-cost model also helps in mitigating potential risks of resource shortages and cost overruns. 
	Considering these market trends, various leading aerospace firms such as Boeing have invested in emerging markets. According to the data provided by the "Boeing India" website, the company has nearly 3500 employees employed in the region and more than 7000 people working in supply chain jobs supporting the aerospace industry with Indian suppliers. It is identified that the people indirectly connected with the aerospace industry (through the supply chains) are working in different sectors including the manufacturing industry, information technology (IT) sector, production sector, management sector, and engineering sector (Gostic, 1998). Boeing’s primary aim and other such firms are to improve production rates and increase overall product quality, both of which at a comparatively low cost. Being heavily engaged in a solution that takes advantage of the benefits of low-cost support is a key element to almost all aerospace companies’ success in today’s market, so it is imperative for companies to invest time, money and effort into developing this solution. When the OEMs invest their time in developing these low-cost regions, they know that their resources will be managed and trained by knowledgeable personnel, fully conversant with company policies and processes, and able to maintain the standards expected by their clients. Such investments can be made to construct and develop the working site to support the production process in line with existing models. Moreover, logistics management and timely delivery of the final product are efficiently managed in such firms and can be rolled out to new sites much more easily than independent organizations. With such large investments by OEMs and suppliers to set these organizations up, the investments must be successfully managed to achieve lasting benefits. This step requires constant effort, a great deal of time, and abundant financial resources (Christopher and Ryals, 2014).
	Another important point that needs consideration is "offset." Although low-cost is the primary driver of this activity, offset is even more critical. Offset obligation on the manufacturers calls for their relationship with the foreign governmental players. The governments will purchase their product and endorse them within the region, in return for engagement in projects and assurances of jobs in their countries. Offset obligation comes into play when the OEMs send their products to other countries; this mainly happens in defense-related projects, but it also depends on commercial airlines' sales (Walter et al., 2004). When commercial airlines, often part-owned by the government, commit to large-scale purchases, the governments of those countries may become involved to broker a deal where the OEM takes an offset obligation and commits to providing jobs in the country in return for multi-million, or sometimes billion-dollar, business deals. This plays a vital role in transferring and regulating the work within supply chains; this has a similar impact on the supply chains as that of the low-cost drivers (Michaels, 1999).
[bookmark: _Toc78796204]Context of the Research Study
	While the increase in business for the low-cost regions has had tremendous economic benefits, there are downsides to this process. Transfer of supply chains from one part to another can result in significant loss of jobs and skills, which can have economic impacts in that region. The need for the existing supplier to diversify or develop its capabilities becomes a necessity for survival. This study aims to identify what the impacts have been and how they have transitioned through this process. 
	From the client perspective, the need to ensure a successful transition from local to low-cost usually means an intensive process to manage the cross-fertilization of knowledge and ongoing management of quality outputs. As per a report by Oliver Wyman (2011), it is crucial to monitor outsourced activities closely. Engineers from the OEMs or suppliers requesting the offload will often monitor the launch of the first production sets to implement and ensure quality requirements across the product. This generally means seconded teams providing support to the new supplier to ensure product quality aligns with the company requirements. While this initial support can initiate the process, continual monitoring on a longer-term basis is usually required to maintain the standards expected by the OEM and end client, the airline. It can create further opportunities in the supply chain for training or ongoing quality activities with the supplier. 
[bookmark: _Toc78796205]Aims and Objectives of the Study
	This study analyses the impacts of the growth on the existing aerospace supply chain as a result of the move to low-cost offload. Despite some adverse effects of the development and adoption of low-cost solutions like skill loss and job losses, this research study analyses the increase in the opportunities seen in the past years. The primary purpose of the study is to analyze how high-technology development facilitates foreign supply chains. This study also investigates the impacts of integrating different foreign supply chains and end clients. 
[bookmark: _Hlk65693138]	The Department for International Trade quotes that the United Kingdom's aerospace industry is the second largest aerospace industry in Europe. The UK's aerospace industry also happens to be the third-largest aerospace industry globally, with a plan of spending £3.9bn on aerospace research and development up to 2026. The government of the United Kingdom is also helping this industry to prosper. The new opportunities will be created within the UK's supply chain due to the government's funding and support.
	This study will also investigate how businesses across the world have positioned their technology offerings and optimized their resources to benefit the industry. Another factor highlighted in this study is the opportunities for newcomers from emerging economies in the sector who can offer a range of products and services at a lower cost than the existing players.
	To assess the above-stated impacts fully, we need to understand the reasons for low-cost offload and will focus on the following areas:
· Ascertain what are the business's key drivers to offload and analyze what the supply chain's development activities are.
· Discover how the business has had to restructure to manage the offload of core functions to third-party suppliers. 
· Learn about the key skills in the business that have been impacted by the decision to outsource the work and the ways to deal with it.
· Understand how a business measures the effectiveness of the decision to offload work to a low-cost supplier.
[bookmark: _Toc78796206]Research Questions
	The following research questions guide this study:
i. Question 1: What are the impacts that the growth of low-cost offload has on the existing Aerospace Supply chain? 
ii. Question 2: What are the business's key drivers to offload manufacture and development activities to the supply chain?

[bookmark: _Toc78796207]Ethical Considerations
	Given the sensitivity of supplier performance data, all information about interviewees will be anonymous. Details of the questions will be provided to the interviewees in advance of the meeting, confirming that all information comes under strict ethical compliance guidelines. Before submission, a draft will be reviewed with the supervisor to ensure that any content deemed to have any moral implications is removed or amended.


[bookmark: _Toc78796208]Chapter 2: Literature Review
	This section will review the work published by various scholars on the impact of growth in low-cost offload on the aerospace supply chain. As there is less work on this topic, the study conducted by multiple magazines and reputable online sites have also been incorporated, as well as research from other industries, such as automotive and other manufacturing sectors. 
	The aerospace industry is a very complex yet durable industry that is facing intense global competition. This growing competition in the international market calls for a different approach to how they operate and how they can bring product innovation and gain a competitive advantage over others in the sector. To fulfill the ever-increasing consumer demands, product innovation needs collaborative partnerships throughout the supply chain. It’s not only limited to the improvement of the products but also the technologies being implemented, and the practices being used in supply chain management (Mani et al., 2016).
The success of any aerospace industry lies in the efficient management of all stakeholders within that supply chain. It enables the aerospace supply industry to meet its long-term financial and strategic obligations. The supply chains are incredibly intricate and complex ecosystems consisting of different tiers of suppliers, all adding value but all dependent on each other to be able to realize that value. From OEMs to maintenance, repair, and overhaul providers to customers and airliners, this system incorporates a wide array of actors, all of which are diverse in terms of their geography and culture. The companies not only deal with the diverse pool of suppliers, but they also deal with the entire ecosystem of data generated along the supply chain. Companies must devise effective supply chain strategies to conduct their operations efficiently, control their cost, and mitigate risks.

	The global supply chains are so closely knitted that the entire supply chain is disrupted when any chain member does not perform optimally. The aerospace sector thrives on its global supply chains, and conversely, these supply chains also determine the health and success of OEMs working for them (Finch, 2004). According to Juttner (2005), all companies involved in the supply chain should be cautious about their products and processes, however, the nature of the business demands the sharing of risk-related data within the supply chain for it to succeed and deliver the benefits to the client. With this in mind, all suppliers involved must be able to take calculated risks, which can deliver on the innovation and minimize loss (Jüttner, 2005). 
	One of the greatest challenges faced in supply chain management is maintaining a correct balance between the organization and the upstream and downstream partners. If the boundaries are not planned and controlled carefully from the beginning, then the possible benefits can never be drawn (Faisal et al., 2006). Effective supply chain management demands that the upstream and downstream partners of an organization need to work closely to realize the gains of these partnerships and deliver the added value that this model promises. The OEMs are trying to deal with this problem effectively by delegating the responsibilities to the first-tier suppliers. When a supplier tries to cater to different supply chains, the risk factor becomes increasingly high (Allaz, 2005), due to each element of the supply chain having different objectives. Members of one supply chain may have other responsibilities, but some members may have to fulfill various obligations when part of a diverse supply chain. The supply chains in aerospace industries have different dynamics and demands. For example, the members participating in the research sector are highly recommended to keep the information transparent; this helps the OEMs have an integrated system. All the suppliers are brought on the same page (Horng, 2006). An integrated system in the low-cost offload of the aerospace supply chain implies fewer numbers of suppliers. The smaller the number of suppliers, the more flexibility and responsiveness are achieved, and as a result, costs are reduced. The steps involved in achieving these objectives are as follows:
1. Reduction in lead time
2. Reduction in costs
	These two strategies help in the adoption of lean practices in the industry. The following section discusses these in greater detail and show how the industry has adopted various methods to bring innovative solutions into this part of the business. 
[bookmark: _Toc78796209]Reduction in Lead Time
	The development of new products has become the critical factor contributing to international competition over the past few years. Intensifying competition, market fragmentation, and technical diversity have helped product development focus on the competitive agenda in different industries (Clark et al., 1989). 
	Lead time is the measure of the competitive edge that companies get due to developing new products. The term 'lead time' can be used in various ways but in this subject is often described as the time taken from the initialization of the idea to its execution. The lower the lead time, the more likely the company is to gain a competitive advantage over its competitors; therefore, in turbulent environments, lead time offers a decisive advantage to the marketplace (Glueck et al., 2007).
	The duration of time taken to complete a particular set of activities, for example, product development, depends on the action process. It is imperative to understand the concept and fundamentals of product design (Beelaerts van Blokland et al., 2010). At the fundamental stage, the information is gathered about the product, the market needs are identified, the existing models in the market are critically analyzed, and the recommendations or additions to those models are proposed to build a new prototype. In the next stage, the resources assessment is done, and the assets are monitored. This is a very diverse process involving different steps for different kinds of the product and other geographical regions. Lead time also varies from industry to industry (Rose‐Anderssen et al., 2008). 

[bookmark: _Toc78796210]Reduction in Costs
	An approach to reduce the cost of production and associated processes is a constant desire of any company and has been adopted to lean the aerospace supply chain and the practices it employs to deliver the overall product. The key drivers of lean management practices in the supply chain include the interdependencies of business partners on one another, in-time delivery of the orders, and optimization of resources and materials (Bales et al., 2004). Innovative solutions, however, cannot be brought by just focusing on changing the practices prevalent within the industries. Since innovative solutions give a competitive advantage to the firms over others, it requires significant focus and development in terms of research and development (R&D) investment. A firms' competitive advantage can be increased by the introduction of a radically new product into the national or international markets (Birtchnell and Urry, 2015).
	According to CMTC (2017), to reduce costs, supply chains need to digitize their operations. With the help of existing and new data, it becomes easier to undergo a detailed and in-depth analysis of supplier and consumption practices. The traditional supply chain model works in a linear manner where the decision-makers have little or no data to make informed choices (CMTC, 2017). However, Miller recognizes the failings of these traditional methods and emphasized that as global trends are changing, the aerospace sector should also adapt to these changes and incorporate digital technologies. An entirely digitized supply chain is more transparent, flexible, cost-effective, and delivers its product timely (Miller, 2018). Apart from digitization, other cost reduction methods would involve employing costing tools such as cost-benefit analysis, value analysis, and tear-down analysis (CMTC, 2017). As the global footprint of the supply chain increases and parts and services are required to be shipped across the world, this introduces other concerns, given the focus on increased carbon footprint of business activities. With this in mind, Farajallah (2019) highlights that aerospace firms must integrate sustainable practices in supply chain management with the increasing concerns of environmental concerns. 

[bookmark: _Toc78796211]Demands of Aircraft in surging markets across the world
	Some of the biggest new markets in the world, including China, Russia, and India, have planned to purchase approximately 3,500 cargo aircraft over the next ten years. This figure constitutes roughly 15 percent of all aircraft present in the world and the reason for that growth is because these emerging international markets are some of the biggest exporters or suppliers of manufactured goods in the world. Since their demand for aircraft is increasing rapidly, these nations have also started to manufacture their own aircraft to avoid reliance on Airbus and Boeing, who’s aircraft carry a significant cost. As stated by Bedier et al. (2018), China has been very successful in producing its aircraft with its Comac C919, which has had numerous orders in China and other eastern countries since its launch in 2010 as a competitor to the Airbus A320 and the Boeing 737 (Chua, 2021). In addition to the Comac, China has come a long way in terms of aircraft manufacture and has developed the art of assembling its assets and capabilities. They have already started working on developing and manufacturing a regional jet named ARJ – 21 (Shaw, 1996). In 2007, one of China's largest aviation industries (AVIC I), a national aerospace company, announced plans to build a 150-seat passenger jet.
Although India is progressing well in the aerospace industry, its aerospace vision is still uncertain. In India, the aerospace industry is a small and fragmented state-funded industry with limited design capabilities and manufacturing resources (Moser et al., 2010) and it can be said about India's aerospace industry is still way behind that of China. 
	Despite Russia inheriting a sophisticated aerospace industry from the former USSR and possessing a great deal of history and technological know-how, its manufacturing resources, structure, design capabilities, and aircraft purchase level give it fewer advantages than that of China (Rose, Anderssen, et al., 2009).
	A closed market survey reported by McKinsey Quarterly states that the manufacturing cost of aircraft is lower in countries with an emerging market like China, India, Russia, etc. (Mani et al., 2010). Even without the charges for transportation and shipping of the required parts, the money spent on the management and supply chain-related tasks, and mitigation of supply disruption risks, the money spent on the production of aircraft is very low in these countries. The production of various fuselage components is almost 20 - 25% lower in developing countries than the developed countries where these items have traditionally been made. The cost of labor in these countries is significantly reduced and can be between three to five times lower than developed countries. The low raw material and labor costs make these emerging markets of developing countries more attractive in labor-intensive tasks, including the maintenance and repairing of aircraft (Nolan and Zhang, 2003). 
	Despite these low or reduced production, maintenance, and repair costs, the aerospace industry in emerging countries is still way behind that of developed countries in terms of capability, infrastructure, training and expertise in niche skills required to work in the industry. The push towards the aerospace industry in such countries is very low and only 3% of the global total aircraft manufactured annually are produced in these countries. Contrary to this, automotive, consumer electronics, and other large-scale goods are manufactured abundantly here. For example, 33% of the total automotive goods produced in the world come from these countries, 85% of the entire consumer electronics produced in the world are manufactured in these regions, and 18% of the large-scale goods produced globally originate in these emerging markets (Mocenco, 2015). The following paragraph investigates the reasons behind this. 
	There are several key factors behind why the western aerospace OEMs have restricted their involvement in these emerging markets. For smaller manufacturers, the industry's complexity is a very demanding and challenging task (Kersten et al., 2015). The problem does not end here; the regulatory and safety requirements are also very high for such countries. The preservation of the intellectual property related to the aircraft, including i) its design or avionics, ii) the information and the specification of its engine, and iii) the relationship of civilian and military technology, is also a challenge in developing countries. Moreover, the total production or the output of the aerospace industry is relatively low compared to other sectors, so the need for low cost and high volume is not the same as these other industries mentioned. Still, on the other hand, the effort that goes into making or designing, and customizing them is much more, in comparison to any other industry (Pfohl et al., 2015; Kersten et al., 2015), so the need for optimized support solutions still exists, in order to deliver as much value at each stage of the process as possible. 
	As much as these barriers have hindered developing countries' growth in producing aircraft, the counterbalancing forces have also played their role in making this possible. For example, in India, there are many offset requirements that these companies must fulfill to manufacture their aircraft, which helps them with the production process (Hawlena, 2009). In China, for example, the governments are ready to invest in these industries themselves (Smith and Zhang, 2014). The same is the case in Russia; the projected investments, the sourcing or funding of the projects, the engineering partnerships offered to these industries are unique. These initiatives are helping these countries to play a more significant role in aircraft production or manufacturing. 
	Had these initiatives not been there, these countries would have merely become the suppliers of goods and services but could never have produced their aircraft. Chinese suppliers are manufacturing the parts and components required for making the structure of Boeing and the famous Airbus (Nolan and Zhang, 2007). Not only this, but in the past years, Chinese companies have also played their role in manufacturing Bombardier's fuselage sections. China also holds the honor of handling and manufacturing the Airbus A320 Final Assembly Line facility in Tianjin. India is not far behind China; It also designed and manufactured the wing exit doors for one of Boeing’s most popular and commonly used aircraft globally, Boeing 757 (Nolan and Zhang, 2003). Indian engineers and suppliers have also produced gearboxes for the same aircraft and the doors for the Airbus A320. Suppliers and engineers from Russia and other eastern European countries are also working on projects with these major clients, with several engineering centers and plants set up in these countries. 
	The emerging countries need to focus on several factors to produce their aircraft. Such countries need to have strong support from the government (Nolan et al., 2008). If the government considers and acknowledges this task as a national priority, then many gains can be made. Besides the government, the local industry should also be centered around an integrated system that helps in scaling development and manufacturing. Having a considerable amount of capital is another critical requirement (Goetschalckx and McGinnis, 2013). The supply chain is a very complex and expensive process. Managing the supply chain, developing the aircraft, coordinating the entire manufacturing process, and assembling the plane's structure in a controlled process is crucial to ensure product quality and cost are maintained. This whole process demands skills, time, money, and experience. Ultimately, due to the size and scope or this task, this coordination usually needs the full support and engagement of the government in those countries to make it happen. Benefits such as training, infrastructure, business tax assistance, grants and even development assistance can be provided to ensure the success of that business within the country. With aerospace employing highly skilled personnel, the financial gain in these countries as a result of attracting highly paid people to an area can have huge impacts on the economic success of a region. Mocenco (2015) states that the demands of a significant number of units from the local markets controlled by the state are very important to provide impetus to the aircraft manufacturing industry. 
		
[bookmark: _Toc78796212]Generic Aerospace SCOR model
	SCOR (supply chain operations reference) is a reference model formulated and approved by the supply chain council in 2004 (Huan et al., 2004). This process model combines process management concepts, benchmarking, and business process reengineering into a cross-functional framework (Liu et al., 2014). The model has been adopted widely by many firms (Zhou et al., 2011).
	It is a hierarchical model that has definite boundaries concerning its scope. The fundamental elements of supply chain operations reference are as follows:
1. Plan (P)
2. Source (S)
3. Make (M)
4. Deliver (D)
5. Return (R) 
	This model explains how the suppliers interact with the OEMs. This model's sole purpose is to help understand and evaluate the interaction between OEMs and tier one and tier two suppliers (Abolghasemi et al., 2014). For the formulation of the generalized supply chain operations-reference model, four products were chosen. Each product was from the four industries that were interviewed for conducting this study. All the products were the same concerning the processes required. In the next stage, their supply chains were compared. The figure below shows the supply chain operations reference model in great detail (Matthews, 2006).
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Figure 1: Level two supply chain operation reference (SCOR) model (Liu et al., 2014).
	The supply chain is a multi-level process where all the steps are integrated and dependent upon each other. These interlinked steps are essential for executing any task (Mohd Yusuf et al., 2019). To perform a necessary task by making the best use of all the stakeholders involved in a supply chain, the generic supply chain operations reference model is developed. From this model, it is deduced that the 'make to order’ environment is more suitable for the aerospace supply chain, particularly for the manufacturing and designing of the intricate parts of the plane. Moreover, from that model, it can also be predicted if the companies are integrated or not. If all the companies have their own isolated or individual plans, they are not aware of each other's activities and the result is that the supply chains are not integrated. Therefore, the first attempt is made to form a mutual consensus between all the companies involved (Watson et al., 2006). 
	Another thing that can be deduced from this generic model is the identification of overlapping metrics. The overlapping metric is meant to serve the same purpose or perform the same task using a different approach. This overlap can be first pointed out between the suppliers from two distinct tiers. For example, some of the suppliers of tier 2 were making a 'make to order’ product known as 'D- 2' while the same 'make to order’ product with another name and through another process called as 'S-2' is also under the processing by some of the tier-1 suppliers. This example shows how two different suppliers can manufacture two similar products from different tiers simultaneously. While studying and analyzing the supply chains, it should also be noted that often, a product has to pass through several intermediate stages before it is received by any supplier (this supplier is the one who is delivering the finished products to the consumers) (Paulsson, 2004). 
	The competitors can also collaborate at any stage of product design or development, i.e., the competitors become collaborators (Emiliani, 2004). The collaborators are peer suppliers, and these peer suppliers could have been a competitor at the time of the binding process. For example, suppose any tier 1 supplier lacks the in-house ability to work with the raw material to manufacture the particular product. In that case, the supplier can send the raw material to the collaborator or the peer supplier to execute this particular job. Once the peer supplier accomplishes the task, it will be sent back to the tier 1 supplier so that the product can be worked upon further (Peck, 2005). 
[bookmark: _Toc78796213]Lean Thinking
	In 1990, Womack, Jones, and Ross introduced the concept of lean management thinking. This concept was essentially used to understand the working philosophy of the manufacturing giant Toyota. The leading Japanese vehicle manufacturers have pioneered lean management in the manufacturing process. The philosophy behind leanness is the elimination of waste and unnecessary actions. The core premise of lean thinking is to link all steps that create value. The fundamental principles as discussed by Womack and Jones (1997) are: 
1. It is crucial to define value from the end customer's perspective in terms of specific product capabilities. 
2. Identification of value streams: the priority is to identify the entire value stream for each product or product family. This leads to the elimination of waste.
3. Designing the product as per the desire of the customer
4. Aim for continuous improvement and striving for perfection by continuously removing successive layers of waste (Womack and Jones, 1997).

[bookmark: _Toc78796214]Lean Management thinking in the Aviation sector
	The concept of lean manufacturing gained prominence in the aerospace literature after the publication of work by Beelaerts et al. (2019). The essential principles of lean manufacturing as adapted from the automobile sector were highlighted. Such principles include open management and innovation in the aviation sector. The main drivers of lean manufacturing include co-development and co-production and these concepts are synergized into the value leverage thinking, which essentially forms lean manufacturing's core principles. Toyota is a pioneer in supply chain thinking. The idea of supply chain gained traction after the 1950s when Toyota worked on supply chain management for the first time. It involved suppliers with the co-development and co-production of cars in the 1960s. The researchers based in MIT eventually named Toyota's production system lean manufacturing in the 1990s (Beelaerts et al., 2019). 
	The aviation sector has encountered numerous challenges such as a rise in global competition, the maturity of core products such as engines and airframes, and the consolidation of the industry. These challenges can be encountered by adopting lean thinking principles within the automotive sector (Armellini, Kaminski, and Beaudry, 2014). 
	One of the notable trends in the aviation sector is that the renowned OEMs transition from production-oriented companies towards integration-based companies. These companies include industry giants such as Boeing, Airbus, Embraer, and Dassault. Suppliers were already involved but only with build to print activities, meaning that the OEM has core responsibility for the design and provides instruction to the supplier to supply deliverables as per instruction, leaving most of the work and risk with OEM. Nowadays, with the incorporation of lean thinking in the aviation sector, suppliers are involved in all the development phases of aircraft from wings to fuselage and stabilizers, which shifts the ownership and risk from the OEM towards the supply chain. The case of supply chain management of Boeing 787 is a case in point. 
	In the development and production of the Boeing 787, Boeing’s suppliers assumed a large portion of the design and production of parts and sub-assemblies. Boeing shifted its prime focus to core activities such as concept design, certification, testing services, marketing, global supply chain management, and integration. 
	In the last few decades, Boeing has been incredibly innovative. The 787 has changed the domestic flying arena; the 787, when it came into the market, created the concept of long haul low-cost. The upcoming Boeing 797 will feature technology that is found both in Dreamliner (787) and their updated 777X to be flown in 2023, which is an optimized version of its original 777 model launched in 1990. The operation cost will be reduced by up to 40%. This has been possible because of efficient partnerships and supply chain management. Realizing the value that this model can have, Boeing has expanded its supply chain to Southeast Asia and the Asia Pacific by incorporating India, Vietnam, and China. The reduction in operation cost is then passed on to the passengers, giving airlines enough room to compete on price directly. This provides them with a massive advantage over their competitors, who may be operating less-efficient aircraft that are expensive to run and expensive to maintain. One of the competitive advantages Boeing plans to offer with its 797 is being short haul, compact aircraft, but having a twin-aisle, allowing passengers to be able to board and disembark faster.  This aircraft is anticipated to be priced around $120-$150 million, enabling budget airlines to enter the marketplace and disrupt the incumbents (Cummins, 2019).
[bookmark: _Toc78796215]Open Innovation in Emerging Economies 
	Armellini, Kaminski, and Beaudry 2014 published a study regarding the journey of open innovation in emerging economies such as Brazil. The concept of open innovation is essentially the systematic integration of collaboration, sourcing, and revealing practices into a firm's business strategy. The implementation of available design does not happen at once. Instead, it is a gradual process. This study discussed open innovation in the concept of emerging economies, which has allowed innovation to transform the Brazilian aviation sector. However, emerging economies face various challenges towards openness, such as lack of funding, R&D immaturity, and lack of intellectual property rights protection. 
	The case of Boeing is discussed in detail, and we can see that Boeing is popular in emerging economies. According to Exostar (2007), the Boeing supply chain strategy is based on four broad objectives. The first objective of Boeing is to leverage the best components and technology from the world. The second is establishing a shared risk model between Boeing and its various supply partners, the third, synchronize demand/supply order and inventory information across the whole supply chain. Fourth, work towards establishing a highly coordinated and efficient set of logistic processes laying a transportation mechanism to ensure on-time delivery (Armellini, Kaminski, and Beaudry in 2014). 
	The implementation of these four principles enables Boeing to have full oversight and management of its complex supply chain across all tiers, ensuring greater visibility of performance metrics. The detailed logistics process enables Boeing to monitor all events through the process and make constant evaluations of the impact these events may have on the master schedule, and ultimately its aircraft delivery performance.   
	These objectives of Boeing are entirely in line with their stated goal of adopting lean manufacturing. Boeing indeed executes these objectives. The composite wings are designed in Nagoya, Japan, by leading Japanese firms such as Mitsubishi Heavy Industries. The horizontal stabilizers are manufactured in Italy by Alenia Aeronautica, the fuselage section by US-based Vought. This shows that Boeing's supply chain is global and incorporates technology providers from around the world (Exostar, 2007). 
[bookmark: _Toc78796216]Risk-sharing partnerships
	Rose-Anderson et al. (2009; 2008) have focused on risk-sharing partnerships in their publication. The competitive advantage in the aviation sector is monitored through the level of attainment of product innovation. The work of Rose-Anderson et al. (2008; 2009) stressed exploring the effects of the relationship development in the commercial aerospace supply chains on the competitive advantage and innovation. Supply chains are intrinsically complex and demand a lot of work to develop trust and relationships within a supply chain. With the rise in competition in the global marketplace characterized by the number of companies vying for business in the supply chain, the focus on devising innovative solutions in product development, technological advancement, and practices has increased. As mentioned previously, the industry leaders' evident approach is to reduce waste and adopt lean methods. After analyzing various case studies, Rose-Anderson et al. have discussed the concept of cultivating risk-sharing partnerships. According to Rose et al., forging such collaborations is a hallmark of innovation (Rose-Anderssen et al., 2008). 
	The objective of risk-sharing partnerships is to go beyond simple technological transfer. Essentially, it is about going a step further and creating a repository of knowledge and technological transformation. The risk-sharing partnerships are rooted in cultivating joint knowledgebase to create entirely new aircraft technology concepts. This is such an exciting concept as it expands the capacity to go beyond present capabilities and achieve a competitive advantage in the global space. The collective investment in creating a shared repository of knowledge and technology is what risk sharing is all about (IATA, 2018). 
	Supply chain consolidation has had a positive effect on R&D (Sherry and Sarsfield, 2002). Through increased mergers and acquisitions, smaller niche suppliers who partner with larger organizations often gain access to internal R&D laboratories, which would previously have to have been outsourced and rolled up in the final cost of the part to the client. Partnerships like this also reduce the overall number of suppliers, which decreases costs in administering multiple contracts and management efforts, as well as overall component costs through consolidation of processes.
	As a part of this study, Western suppliers' interviews were held to assess their receptiveness towards forging risk-sharing partnerships. The study findings indicate that suppliers are not even prepared for such partnerships. Many suppliers don’t fully understand what’s required of them to cultivate lasting risk-sharing partnerships. Thus, it is essential to create strong relationships with such suppliers ready to accept challenges and develop partnerships that foster growth and productivity. According to industry experts, there are not many suppliers who are willing to take on a mass project development and accept the risk and capital expenditure that goes along with the arrangement. Risk-sharing partnerships are generally perceived as open and transparent because such partnerships provide room for sharing experiences. Thus, it is required to share knowledge among suppliers regarding aircraft development (Kirsch, 2018). 
	To enhance competitive advantage, the airframe manufacturers invite a pool of best experts from global space to develop risk-sharing partnerships. This means that instead of outsourcing or transferring innovation, it is created within the risk-sharing partnership. Despite the sharing of knowledge, early supplier engagement contacts protect intellectual property rights. In the evolution of commercial aerospace supply chains, changing practices supporting risk-sharing partnerships are a step in the right direction. The fact that risk-sharing partnerships are promoted is because they facilitate the entire supply chain in terms that go beyond incremental innovation limitations. Risk sharing is all about the collective effort towards airplane technology transformation (Kirsch, 2018). 
[bookmark: _Toc78796217]The political economy of the aerospace industry 
	Goldstein (2002) also explored the political economy of high-tech industries such as aviation in emerging economies such as Brazil, Indonesia, and South Africa. The interaction of political and economic factors at the domestic and international levels is discussed in-depth. The case is discussed in detail how the difference in their ability to align the ownership structure leads to divergence in the fortunes. The purpose of Goldstein's (2002) paper was to highlight the critical features in the development of the indigenous aerospace industry in Brazil, Indonesia, and South Africa. The document stressed the degree of market competitiveness and highlighted the reasons behind divergent fortunes in three countries. The companies took advantage of the government's subsidy, have secured a local technological, and industrial infrastructure, and have also influenced domestic policy actors to do their bidding. The three countries discussed in the paper are also integral components of the global supply chain. Therefore, it is essential to understand the underlying political and economic factors impacting the global value chains. (Goldstein, 2002). 
	Zu et al. (2020), while assessing the impact of low-cost carriers' growth, asserted that air traffic has grown innumerably ever since the development of low-cost aircraft carriers has picked up the pace. Worldwide, the number of air passengers has increased by about 5% per annum. This is a result of growth in low-cost airlines, which have made international travel much more affordable. As demand for air travel increases, the supply chains produce more and more parts, assemblies, and aircraft to meet the growing demand. The supply chains are now pushed towards producing a cost-efficient aircraft that runs on low operational costs. Without enough research work published on this topic, information from authentic websites is also incorporated as a part of the literature review section (Zu et al., 2020; Kirsch, 2018). 
	To ensure profitability and production improvements, sustaining efficient supply chains has become a crucial prerequisite for ensuring profitability and ensuring timely delivery. Porsche's research study highlights that to enhance delivery ability and capacity; the focus has to be placed on improving coordination within a supply chain (Kirsch, 2018). The coordination between aircraft manufacturers and their first, second, and third-tier suppliers is essential in sustaining a supply chain. The central objective should be to grow without growing. This means that production should be increased without expanding the infrastructure of the supply chain. A new concept called "The New Value Chain" has thus emerged. This concept centers on improving scheduling and planning in both production and supply chains (Kirsch, 2018). The factors which are critical in sustaining a new supply chain are:
a. Ensuring more transparency by standardizing communication
b. Greater transparency should be ensured among all suppliers regarding processes, dependencies, and available capacities. This information should be as transparent as possible because it helps generate a better understanding of the supply chain's potential for performance. 
c. The planning quality should also be increased by completely adhering to production planning and manufacturing sequences. 
d. Cultivating more remarkable professionalism among all stakeholders within a supply chain. 
·  (Kirsch, 2018). 

This New Value Chain takes the existing model and provides additional transparency, planning, and clarification of roles and responsibilities throughout each stage of the process to help the suppliers communicate and achieve the common goal.
[bookmark: _Toc78796218]Future of Aviation Supply Chain
	The whole world came to a standstill in early 2020, following the emergence of a highly transmittable, and sometimes lethal, virus. Air transport fell to an all-time low as countries started imposing restrictions on entry and even domestic travel within. The pandemic had, and continues to have, debilitating implications for the already fragile aviation industry. With demand taking a dip, the supply chains began slowing down and production completely halted in some cases. As the pandemic intensified, the entire world was put on lockdown, leaving many people with the ability to do so, to work from home. Unfortunately, with air travel not taking place and the physical impossibility for aircraft workers to do their job remotely, the manufacturing facilities have had to close, or be suspended, which has had a significant impact at every level of the supply chain across the globe.
	Additionally, the global spread of supply chains has sparked a debate about the future of supply chains in the wake of this pandemic. According to the IATA's latest prediction, the aerospace industry would require an additional $200 billion to be able to bail out the many suppliers. Airlines across the world have had to ground their fleets because they could not sustain the operational cost of maintaining aircraft, flight crews, operational teams and lease payments for the actual aircraft and rental of large numbers of facilities required to maintain a global business. It's not only the airlines that are struggling from the lack of demand; it's the supply chain that depends on the continuous delivery of new equipment (England et al., 2020). 


[bookmark: _Toc78796219]Case Study of Airbus
	One of the leading global manufacturers of aircraft and defense equipment, Airbus, currently employs over 15,000 people just in the UK. The Airbus factories located in Broughton and Filton are primarily responsible for designing, manufacturing, assembling, and testing the wings. However, the other parts of aircraft are manufactured in various locations around the globe. According to a report by Oxford Economics, Airbus' success is not limited to its cutting-edge technology and manufacturing. Instead, its success lies in the effective management of its global supply chain network. The company purchases much of its equipment in Europe. The equipment purchased in Europe then triggers activity in the UK and subsequently in other parts of the supply chain. According to the 2015 report by Oxford Economics, Airbus generates £7.8 billion annually from its global operations. Airbus’s income on the UK's economy is commensurate with the impact of Newcastle's income on the economy (Oxford Economics, 2017). 
Airbus's case is included in this literature because of its vast supply chain network spanning over different geographical territories. Airbus essentially focuses on sustainability and maintaining high standards throughout its operations. It manages an extensive network of suppliers from more than 100 countries. There are approximately 8,000 direct and 1,800 indirect suppliers. These suppliers make considerable contributions to value creation, economic prosperity, and sustainable development in their respective communities (Oxford Economics, 2017).




[bookmark: _Toc78796220]Chapter 3: Research Method
	There are usually two types of research methods: qualitative and quantitative research (Chu et al., 2017). The quantitative analysis calculates the research study's problems by creating quantifiable numerical data that can be altered into operational figures. This Research utilizes computable data to articulate pieces of evidence and expose designs in research. Quantitative data gathering approaches are much more organized than collection approaches of Qualitative data (Bloomfield, and Fisher, 2019). Qualitative research, on the other hand, is used to acquire information regarding the fundamental details, sentiments, and drives (Cypress, 2018). It offers understandings of the problem or aids in developing thoughts or theories for possible quantitative research (Hancock, Ockleford, and Windridge, 2001). It is also used to expose trends in ideas and views and in-depth investigation of the problem. This type of research offers a more flexible style of research. With this method, the respondents are not bound by the numbers to express their feelings through open-ended questions and provide varying responses. 
	Furthermore, in interviews and focus groups, it is much easier to assess the respondent's truthiness than quantitative research (McArdle et al., 2020). Therefore, in this study, I have used qualitative research to analyze the impacts of the growth of low-cost offload on the existing Aerospace Supply chain and identify the key drivers for the business to offload manufacture and development activities to the supply chain. In addition, both primary and secondary data are used to research "Assessing the Impacts of Growth in Low-Cost Offload in the Aerospace Supply Chain." The secondary offers the information which is already gathered by others for different purposes. For secondary research, the relevant, latest, and authentic journals and articles have been used for extracting useful information regarding the Aerospace supply chain. In addition to this, interviews are used as primary sources to obtain first-hand information from the aerospace industry experts. Primary research is also known as field research. It comprises original research in which the information is gathered personally for a particular purpose.
[bookmark: _Toc78796221]Research strategy
	Generally, there are three types of research strategies: Explanatory, exploratory, and descriptive. Exploratory research is traditionally the study done for those topics which are in their initial stages and not researched enough (Swedberg, 2020). In this type of research, the issue is not well defined, and the research is conducted to get an improved view of the present issue. This, however, will not offer any decisive outcomes. It is often denoted as grounded theory or interpretive investigation because it is used to respond to questions of "what, why, and how." Apart from this, descriptive research is a kind of research used to describe the problem studied (Lambert and Lambert, 2012; Ivey, 2016). Therefore, this type of research emphasizes the "what, how, and where" of the research, but not on the "why." 
Explanatory research is also known as causal research as it is conducted to recognize the causes and effects of the identified problem/issue that has been studied (Boru, 2018). This type of research is characterized by research theories that postulate the character and course of the associations among different variables being researched in the study. Therefore, in this study, I have used explanatory research to assess the aerospace supply chain's innovation impact. In addition to this, the case study analysis of Airbus UK will be included to analyze the topic. 
[bookmark: _Toc78796222]Research philosophy
	Research philosophy denotes a system of principles and expectations about the advancement of knowledge. Though this seems somewhat thoughtful, it is the main motive of researching to establish understanding in a specific area (Saunders, Lewis, and Thornhill, 2009). It is the method used by scientists to convert ideas into information in the research setting. The four main types of research philosophies are positivist, interpretivism, pragmatist, and realistic research philosophy (Mkansi and Acheampong, 2012).
	The Positivist research philosophy claims that the social world can be understood objectively. Therefore, in such research, the researchers are objective specialists and therefore distance themselves from personal and professional values (Ryan, 2018). On the other hand, the opposite of this philosophy is the Interpretivist philosophy. 
	In the Inter-positivist research philosophy, researchers claim that objective ways are not helpful to understand the social world and can be understood through subjective ways, rather than objective (Alharahsheh and Pius, 2020). The emphasis in this philosophy is given to people's perception of experiencing the world. This research claims that research is dependable on the researcher's interest (Saunders, Lewis, and Thornhill, 2009). 
	On the other hand, the focus of Pragmatist research philosophy is all about facts. It believes that research philosophy is decided according to the nature of the problem being discussed (Morgan, 2014). The focus of this philosophy is on practical results. In this philosophy, researchers are not bound by any system; they are free to choose research techniques. Apart from this, the final realistic research philosophy is the amalgam of positivist and inter-positivist research philosophies. 
	As the study uses qualitative data and interviews as a method of data collection, the best practical philosophy is the interpretivism philosophy because it uses unstructured interviews that offer more honest information. 
[bookmark: _Toc78796223]Data Collection
	There are many ways to collect the data for the research, such as observations, questionnaires, focus groups, or interviews. In the observation method, the study's data is collected by going to the field (Groenland and Dana, 2019). This enables the researchers to get original first-hand information. This also provides researchers an all-inclusive viewpoint that aids them in understanding the background in which the problem being researched functions or occurs. Other means of collecting data are questionnaires, which can have additional benefits because of their ability to provide broad viewpoints and are inexpensive to carry out. This can be used to acquire information from many people through closed or open-ended questions.
	Another type of method used to collect data is a focus group, in which a group of people is invited to participate in an interview, with each of them generally sharing mutual expertise or interest. This method provides a broader understanding of the reasons behind the specific thinking and behaviour of the people and adds context to the discussion. Although it is a suitable and valuable data collection method, a lack of privacy through an open forum can create issues in obtaining accurate and detailed information. 
	Finally, the last method of data collection is the interview which is conducted either face to face or through virtual means. In this study, I have used the interviews to acquire first-hand information, which promotes further discussion to obtain additional detail. 
	Interviews are used to collect the data because they permit the interviewer to expose profound understanding by illuminating and going in-depth of the respondent's responses and gathering nonverbal information (Harrell and Bradley, 2009). Interviews can be both structured and non-structured, however, in this study; structured interviews are used so that the results of data can be analysed objectively and compared against each other.


[bookmark: _Toc78796224]Sampling Technique
	In qualitative research, typically probability sampling is required because it aims to simplify the outcomes to the population from which the sample is nominated (Acharya et al., 2013). Probability sampling consists of various sampling kinds, including simple random sampling, systematic sampling, stratified sampling, and clustered sampling (Daniel, 2012). However, for this research, I am aiming to get expert opinion from key individuals who have the right industry knowledge to assist this study, so I will use purposive sampling method to ensure the quality of the interview material relative to the study. The interviews have been collected from a sample of three experts associated with companies in various areas of the aerospace supply chain. These experts work for both OEMs and Tier 1 suppliers, which gives a good view across the process.  
[bookmark: _Toc78796225]Data analysis
	The data of this study is analysed by using the thematic data analysis technique. It is the procedure of recognizing the designs or themes present within qualitative data under the survey. In this research, I have used the 6-step model of Braun & Clarke for thematic data analysis. This is arguably the most effective approach in the social sciences, probably because it offers such a clear and usable framework for thematic analysis (Maguire and Delahunt, 2017).
	The purpose of the thematic analysis is to classify themes, i.e., designs in the information that is significant or thought-provoking, and utilize these themes to study the research or state something about the problem. This analysis is not just the summary of the information but an interpretation of the data; for which the responses of the interviews are used


The six steps of the thematic data analysis are as follows: 
· Step 1: Become accustomed to the data
· Step 2: Produce initial codes
· Step 3: Explore themes
· Step 4: Evaluate themes
· Step 5: Define themes
· Step 6: Write-up 
[bookmark: _Toc78796226]Step 1: Understanding
	The first step of the thematic analysis is familiarizing yourself with the data because it is vital to understand the detail of the information before evaluating it. The researcher should read both the questions and the responses fully, to understand the true context and detail of the responses.
[bookmark: _Toc78796227]Step 2: Coding 
	In this step, the data is arranged expressively and methodically. Coding shortens the detailed information into smaller portions. There are diverse approaches to code, and the technique will be determined by the researcher's viewpoint and research queries. In this, the researcher was concerned about dealing with precise research questions. For example, one of the respondents of the interview said that:


 
	PHRASES
	CODES

	I don't know. Maybe it is a project management and technical understanding. The numbers have shown an upward trajectory in the last decade, and it is going to increase further
	Uncertainty 
 
Positivity



In this way, each phrase has been segregated by highlighting specific text according to their respective code. The codes here explain the thoughts or emotions articulated in that portion of the manuscript.
[bookmark: _Toc78796228]Step 3: Search for themes
	The next step is to search for the relevant themes to categorize the codes given in the second stage. Themes are broader than codes. Mostly multiple codes are classified into one single theme. For example, in this research, I have assigned the themes in the following way. 
	CODES
	THEMES

	I don't know. Maybe it's project management and technical understanding.
I guess the industry is showing positive growth
	
Uncertainty



	In this step, one can choose that a few of the codes are too unclear or not applicable because they don't appear enough in the data to be able to use them in the analysis.
[bookmark: _Toc78796229]Step 4: Reviewing themes
	In this step, one must confirm that the allocated themes and codes are all relevant and provide the appropriate and realistic view of the data. To prove this, I will go back to the data and compare it against the themes. In case any issue is identified during this process, further analysis will take place to re-assess the validity of the codes and resolve any potential anomalies.
[bookmark: _Toc78796230]Step 5: Defining and naming themes
	After finalizing the themes, the next step will be to define them and name them. It comprises determining themes that involve articulating precisely what researchers mean from those themes and identifying ways to help readers understand that information. 
[bookmark: _Toc78796231]Step 6: Writing up
	The last step is to write the analysis of the data that has been done in this research. This includes writing the introduction to form the research questions, its aims, and objectives. Furthermore, it includes the procedures and methodology for writing and also the collection of the data.
[bookmark: _Toc78796232]Summary
[bookmark: _Hlk65005606]	The research on "Assessing the Impacts of Growth in Low-Cost Offload in the Aerospace Supply Chain" has been conducted by doing the thematic analysis of the qualitative data acquired through both primary and secondary research. The research was explanatory, which is used to identify the cause-and-effect relationship between different study variables. Only relevant journals were used to get the latest secondary information, and interviews of the experts related to supply chain aerospace have been done to acquire first-hand information regarding the industry's changes in recent years. The thematic analysis of the data revealed uncertainty and positivity as the themes of the interviews' responses. Most of the respondents favored the low-cost approaches in the supply chain to enhance the industry's productivity and profit. In contrast, the participants acknowledged the innovation, and the requirement of new skills were a challenge. Another point to consider in this study is to assess the reliability and validity of the research. While the credibility in quantitative research depends on instrument construction, in qualitative research, “the researcher is the instrument" (Patton, 2001, p. 14). For the qualitative approach in this study, it puts the emphasis on the researcher to ensure that the credibility, and subsequently the reliability and validity of the study. While I feel that reliability is a key word to ensure the information is true and justified, the use of “reliability” in qualitative research is questioned. According to Stenbacka (2001), the concept of reliability is even misleading in qualitative research and if reliability is a criterion, the consequence is rather that the study is no good (p. 552). The interpretation of this word can be questioned but this study takes the word to mean that the interviewees and the information that they provide are reliable.
Whilst the sampling has only been done from a small number of participants, the seniority of the individuals and the size of the organizations they belong to mean that the quality of the responses are sufficient for the purposes of this study.
[bookmark: _Toc78796233]Ethics
As part of the study, the individuals were selected based on experience and seniority of the organizations that they work with. Prior to the interviews taking place, consent forms were provided and signed, assuring each candidate that the information was for a study and would be completely anonymous. Prior to the study and as part of the dissertation proposal, UWTSD ethics form was completed with details of the proposed study, to ensure that all necessary ethical considerations were taken into account.

[bookmark: _Toc78796234]Chapter 4: Discussion and Analysis
[bookmark: _Toc78796235]Results
	The current assessment's central theme focuses on the influence of low-cost offload of work on the supply chain in the aerospace industry. The research identifies that the aerospace industry has been subject to severe fluctuations with the introduction of low-cost regions that derailed the monopoly held by OEMs and traditional western aerospace firms, primarily in Western Europe and the USA. The characterization of technological advancements combined with the advance of engineering expertise across low-cost countries has restructured the global aerospace industry, thus urging researchers and experts in the industry to study how each aspect in the sector has suffered from this change. Rather than studying the degree of change in every industry-oriented aspect, the current assessment's central theme is to study the influence of low-cost offloading on the supply chain process. The quest to gather relevant information on the subject matter has urged the research to undertake extraordinary measures. One such measure was contacting experts in the industry to get firsthand feedback and understanding of the issues. 
	An interview was conducted with the experts identified, with the questions ranging around the role of low-cost offloading on the industry's supply chain. The underlying premise is that the said experts have had the chance to observe the industry closely. Furthermore, they are believed to be better equipped at understanding the behind-the-scenes changes that have slowly but surely reformed the aerospace industry over the past few years. 
[bookmark: _Toc78796236]Interview Analysis
	As mentioned, a straightforward interview process was chosen as the preferred method of data collection for the current assessment. Analysis on the subject will be used as a premise to find the extent to which the introduction of low-cost offload will influence the supply chain in an industry that was previously dominated by powerful OEMs. The constraints enforced by the ongoing pandemic and the company reorganizations that have taken place, as a result, have limited the researcher's ability to access different experts in the industry. Only three professionals from the field were successfully contacted. Each of the respondents answered eight open-ended questions about offload of work in the aerospace industry and the industry changes that they have witnessed, as a result of low-cost offload. The following subsections will summarize and extensively discuss the meaning behind each response of all three respondents. 
[bookmark: _Toc78796237]Respondent 1
	Like the other two respondents, the first respondent is a professional in the aerospace industry. Extensive experience in the industry gives a strong validity to the responses, which is why the underlying meaning within each response will be covered in detail. In response to a question about outsourcing or offloading work, the first respondent claimed that the tasks' changing infrastructure and demands require that some functions and activities are outsourced. They responded that a high volume of work in the field is one of the primary reasons why any professional or organization would outsource their tasks. With extensive experience at the backdrop, the respondent claimed that each professional's tasks and activities had changed drastically with technological advancements. At its foundation, the perceptions and expectations of both the consumers and the sellers have changed drastically. These changes have spurred the industry to move from where it stood only a few decades back. With consumers expecting more, technology offering more, and a consistent decrease in differentiation points, the professionals have been forced to overtake more and more tasks in the same space of time. As such, the respondent claimed that they were forced by the situation to outsource the tasks. The respondent explicitly responded by saying that, "The skills we usually look for are experience project management along with comprehensive technical knowledge which can be helpful in complex technical challenges that this field is facing today." The underlying meaning is clear that the change in nature and scope of activities and operations is considered one of the primary reasons behind offloading tasks to low-cost workers. 
	In response to the second question, the respondent informed that approximately 30% of the supply chain tasks were offloaded. The respondent did not provide a comprehensive answer as to whether offloading would increase in the future or decrease. However, a generalized overview of all the responses allowed me to conclude the respondent was hinting that offloading is bound to increase in the future. At its core, the respondent presented the central belief that technology took a significant load from workers in every industry. However, it has simultaneously given birth to a set of new and upstanding expectations that have yet again added an even bigger volume and complexity of tasks on the workers. At one end, technology has taken some load from the workers. On the other hand, it has, directly and indirectly, contributed towards an increase in workload, which has characterized the need to offload some of the tasks in the process to low-cost regions such as China and India. 
	The response for the next question about the change in offloading tasks in the past decade led the respondent to repeat his previous response partially. The respondent informed that technology was perceived as a threat to human workers since its introduction. Numerous accounts have prophesized that technology would replace humans in every field of work. However, the respondent claims that the same technology had significantly led to the magnification of consumer expectations and the labor pool. Thus, allowing the tasks to be diluted across the vast labor pool. With only a limited set of jobs, the respondent hints that the functions had to be offloaded. As such, there has been an increase in offloading in the last ten years. 
	In response to the fourth question, the respondent answered that 50-60% of the tasks and operations are shifted towards low-cost regions such as India and China. The respondent explicitly mentioned that "As per my estimation almost 50% to 60% of the work has been shifted to the low-cost region such as China and India because the cost of operation is low in these countries which ultimately helps the supply chain to save a lot of money when comparing to operating locally in the United Arab Emirates (UAE), where the cost of operation is higher." The respondent hinted that operations' cost was the key driver behind the shift in tasks from UAE to low-cost region. Had it not been costly, the tasks would have very likely remained in UAE. 
	When asked about the supply chain investment in the low-cost region, the respondent answered that the same skilled and concentrated labor pool in the low-cost region significantly lowered the investment required to develop a better supply chain in the low-cost areas. The respondent explicitly highlighted that the stark difference between required investments could be characterized by a 1:2.5 ratio with every unit investment in low-cost equivalent to a 2.5-unit investment in UAE. The respondent further informed that the difference in pricing was the key driver that had shifted the interest towards the low-cost regions. 
	When asked about offloading pros and cons, the respondent gave a straightforward response, claiming that offloading the tasks to low-cost regions would ultimately cost the aerospace firm less and less, which would magnify its profit margins. On the other hand, the respondent claimed that offloading was dangerous in the sense that there was a high chance that some of the parts or assemblies used in the overall process have less oversight, therefore could result in issues with low quality. Every upside for offloading was closely associated with a downside. Although one can list countless other pros and cons, the respondent's response makes sense, especially when it comes to the perspective of Airbus UK, with one of the main drivers being that the firm would only approve of offloading if the action would save the firm money in that process. 
	The penultimate question was directed towards the influence of low-cost offloading in the aerospace industry toward low-cost regions. When asked about this subject, the respondent exhibited a positive review. The respondent claimed that transferring some tasks from one area to another allowed the people in low-cost regions to get experience and generate both skills and income as a result. Still, it was an effective aerospace method since the dilution of tasks would empower the employees to work with more tact and engagement. The respondent also claimed that low-cost offloading in the aerospace supply chain had characterized an increase in profitability and productivity, which would empower the firms to develop other operational and functional areas. This response is fascinating since it touches upon the subject of interest for the current research. At its core, one finds that there is at least one benefit of low-cost offloading for the supply chain industry in aerospace. The respondent responded that "By shifting the process from the expensive, complex procedures toward the easy, low-cost offload, the supply chain industry has witnessed the positive changes in terms of productivity and profitability. The low-cost offloads need today's time, and by doing so, the industry has utilized the saved money for the improvement of other areas in the supply chain." As such, among the different influences that low-cost offloading has had on the aerospace industry's supply chain, the increase in productivity and profitability is a positive aspect that will contribute to the industry's growth and development globally. That growth and development will spur additional investment into new technologies and optimizations across the sector.
	The last question asked the respondent about the motivational factors that urged the firm (where the respondent works) to innovate their supply chain. The respondent informed that "The world is changing and to remain competitive it was important that innovation should be made a priority. Therefore, I think the biggest motivation is the economic benefits of the innovation and the fact that innovation drives the industry's productivity, profitability, and competitiveness." Technological advancements and the increasing wave of technological progress are key reasons their firm brought about innovation in their supply chain. 
	At its core, we find that technological advancements and low-cost benefits account for the key drivers that have shifted the concentration of activities toward these low-cost regions. Overall, it is found that low-cost offloading has characterized productivity and profitability in the industry and allowed companies to achieve their delivery and profitability targets. For these reasons, the change is usually perceived positively by both the employees and firms in the aerospace industry. 
[bookmark: _Toc78796238]Respondent 2
	As with the first respondent, the second respondent is proficient in the aerospace industry. An assessment of the responses also discloses that the second respondent is an employee in the aerospace industry field. The responses will hold a more substantial value, as the employee will provide a comprehensive analysis of change, development, or detriments to the aerospace industry's supply chain. 
	When asked about the communication skills necessary for the aerospace industry's new norms, the respondent informed that communication skills, analytical skills, flexibility, and information about the changing norms are necessities that employees and workers must have. At its core, the respondent believes that the set of skills required to compete in the current norms and traditions effectively have only changed partially, with the need for communication, analysis, flexibility, and an idea about the world surrounding at an all-time high. However, the respondent also highlighted that the world's changing norms demand that everybody have explicit knowledge about different cultures and customs since globalization has spurred diversity tremendously. 
	When asked about the extent to which work in the supply chain is being offloaded towards low-cost regions, the respondent exhibited an uncertainty about the exact number. The respondent explicitly mentioned that calculating the actual figure was a bit difficult on an individual scale. However, the respondent used personal experience and daily task management to claim that approximately 50% of activities were being offloaded to low-cost regions. 
	In response to a question about the change in engineering work offloaded to low-cost countries, the respondent answered that the United Kingdom had observed a distinct outsourcing change in the past decade. The respondent informed that the country initially depended on internal skills and proficiency to complete its tasks. However, technological advancements in the nation reformed the UK's industries, thus reverting a strong influx of operations in the country. With the labor pool lacking incapacity to deal with the strong influx of operations, the tasks had to be reverted to low-cost countries. The respondent explicitly mentioned that, 
	"I do not know about other countries, but in the UK, the percentage has seen an upward trajectory because previously there was not much in this field, but in these times the demand for the supply chain has been increased, and it has become one of the most demanding fields in the world." 
As such, there has been a definite change in offloading tasks from the UK to low-cost regions in the past decade.
	The respondent was further asked about the tasks offloaded from the UK to low-cost regions such as China and India. In response to this question, the respondent informed that of all the tasks offloaded to different low-cost countries, India and China had improved significantly, with the professional capability and capacity increasing significantly over the past decade. The respondent reported that the high labor pool in these countries lowered the labor and production cost considerably. As such, these countries have attracted a lot of attention for low-cost production as a viable alternative to the traditional setup. The approximate rate percentage was around 50% of the specific tasks, under the control of this respondent, were being offloaded to these regions. 
	The next question was directed at the investment requirements in low-cost regions. The question aimed to understand the extent of investment required to develop the supply chain in low-cost regions. The respondent answered this question by concurring with the response to the previous respondent. The respondent claimed that the extent of investment for each region is dependent on many different factors, such as the extent to which the field is already mature in each area. Furthermore, the costs of affiliated goods and services also influenced the overall investment required for each region. The respondent further claimed that in the case of a low-cost region, it was apparent that the costs needed to set up the supply chain were relatively less expensive than the cost of development of the supply chain in a high-cost region. As such, when compared to the UK, the costs required for the development of the supply chain in low-cost regions would be less. Explicitly, the respondent answered this question by saying that, 
	“I cannot provide you an estimate, but I would say the money required to maintain the quality of a relatively small supply chain in the UK would be enough to maintain a much larger supply chain in those low-cost regions.” 
	If the same investment was used in a low-cost region as is currently used in setting up the UK supply chain, it would aid in the development of a completely new and modern supply chain in the region, due to the significantly lower costs in building, materials, and labor. 
	When asked about the pros and cons of using low-cost production processes, the respondent gave a similar answer to the previous respondent. The respondent gave indicated that the organizations have been using low-cost offloading for the past few decades to cut back on costs and increase their profit margin. The strong technological advancements also became a common cause behind this decision since consumers are now asking more for less. Since this approach is consistently eating into the margin and ultimately cutting back on profits, the manufacturers thought of outsourcing the activities to low-cost regions and reserving some portion of the profits is more appealing. On the other hand, the lack of direct monitoring when work is offloaded to the other side of the world makes it extremely difficult for the management to fully understand the production process and the condition within which the production is completed. As such, the quality of goods can often be affected. These two points are probably the most important pros and cons in the analysis, with cost-saving being the main driver and the quality of the end product being the main concern. 
	The seventh question was directed toward low-cost offloading on the supply chain in the aerospace industry. The respondent informed that the introduction of alternative manufacturing processes had diluted many employees' burdens in the field. As such, employees are now more focused on their tasks and conduct their job more proficiently. Furthermore, the conversion of tasks to low-cost regions has allowed the employees to have a better work-life balance, contributing to employee engagement and employee satisfaction. At its core, these factors contribute to an increase in organizational performance and productivity, so low-cost offloading is being perceived positively. The respondent also exhibited a demeanor, which suggested that low-cost offloading had allowed the employees to expand their skill set with company initiatives providing them benefits of re-training to avoid compulsory layoffs. Therefore, the action has brought about progressive development in the supply chain of the aerospace industry. 
	In response to the last question, the second respondent informed that advancing technology had changed consumers, management, and employees' perception of goods and services. Employees, at one point, aim to serve the consumer, but the same employees become consumers at the other end of the spectrum. Therefore, they realize the importance of progression and growth as well as efficiency in the industry. To summarize, the respondent informed that the main reason behind low-cost offloading is to ensure efficiency and effectiveness in the industry. 
[bookmark: _Toc78796239]Respondent 3
	The third respondent was also an expert in the supply chain of the aerospace industry. As such, this allowed the analysis to gain a better insight. In response to the first question, the respondent informed that industries' changing dynamics globally demand the need for analytical skills in Information Technology and Automation. On the other hand, the respondent characterized that proficiency in economics and market dynamics are also essential for employees to succeed in their respective fields. With extensive experience in the background, the respondent informed that the demand for skills has tremendously reformed in the past few decades. The respondent stated that such skills increased employee appeal for an organization, as did the interest in working in the aerospace industry, which is seen as a technology-focused and exciting sector to be a part of. The supply chain sector's growing demand and complexity demand increased IT, economics, market dynamics, and automation proficiency. The respondent also highlighted the need to understand and master project management skills to seek definite and robust penetration in the market. 
	In response to the second question, the respondent informed that the extent to which offloading has penetrated the market is rather astonishing. However, an outlook of the global conditions, globalization, changing trends, and consumer expectations dictate the need to develop healthier alternatives. These alternatives provide a chance of survival to more than one person in more than one country. As such, the extent to which tasks are offloaded is increasing with time. Although the respondent was not confident about the exact percentage of offloading, the respondent claimed that approximately 30% of the supply chain tasks were being offloaded to low-cost regions at present. In a surprising change from the existing interviews, the respondent exhibited that there was a chance that the percentage of offloading was bound to decrease with advancing time, for the global driving factors were shaping themselves in a fashion that would dictate the need to offload tasks at a lower capacity. The respondent attributed the change in offloading to advancing technology, informing that the technology would take the brunt of the operations, leaving behind little to do for workers in a low-cost region. As such, the respondent believed there would be a decrease in the need for offloading in the future of the aerospace industry.
	When asked about the change in percentage of task offloading in the past decade, the respondent informed that technological advancements have been developed and implemented rapidly across the sector, thus restructuring the general norms and practices in industries globally. The consistent increase in consumer expectations was not in proportion with the ability of the resource used to perform the work. As such, management undertook offloading and outsourcing tasks to ensure that they could fully deliver on their business challenges. The result of this is that technological advancements have also increased in the past decade. Following on from the previous question, the respondent also informed that the respective figure is likely to have a reasonable decrease in the coming years, since employees and management are far more acquainted with the process of using new technologies for optimizations, including lean principles. Even with advancements in each specific technology, overall framework processes have now been put in place to simply apply new ways of working, which will offer an option to locally optimize and use technology, rather than optimize through low-cost offloading. As such, the respondent believed that low-cost offloading will be replaced by automation in the coming years. 
	When answering the proportion between local task completion and offloading, the respondent replied that a large proportion of tasks have been split between in-house operations and offloading in India and China. The respondent claimed that approximately 60% of functions have been diverted towards low-cost countries such as China and India. In contrast, the remaining tasks have been completed in-house. The respondent allowed an insight into the future of low-cost offloading by highlighting that several countries in Europe, such as Romania and Spain, have recently emerged as alternatives to low-cost offloading in India and China. As such, the mix of internal and outsourcing will probably include many other countries in the future. 
	When asked about the investment required for the development of the supply chain in the low-cost region, the third respondent informed that the investors and developer’s vision was a key driver behind investment in the low-cost areas. The respondent clarified that the cost of developing a supply chain in a low-cost region would be comparatively less than that developed in other regions. However, a clear-cut assessment by the respondent disclosed that between $500 and $750 thousand would be required to create a supply chain in low-cost regions. The respondent answered as follows, “I believe it will take up to $500 to 750 thousand dollars for investors, but it depends on the vision of the investors as well. There are few criteria to measure the quality, but I cannot get a proper idea of the quality the investor wants to maintain. More investment means more quality. Therefore, the rough estimate would be something between these amounts. In these regions, usually, this investment is enough to run smooth operations.” 
	In response to the pros and cons of low-cost offloading, the respondent informed that the high availability of human capital in the low-cost region would stimulate the operations. A large segment of the workforce could be employed at a low cost to complete the tasks. On the other hand, the respondent informed that compromise in quality was one of the biggest concerns that the aerospace firms would face due to offloading tasks to these low-cost regions. 
	When asked about the influence of low-cost offload in the aerospace supply chain, the respondent informed me that the increase in production, efficiency, and effectiveness was one of the most significant positive consequences that the aerospace supply chain had observed. The respondent further claimed that the increase in efficiency was directly correlated with innovation and opportunities. The respondent responded that “The supply chain operations have become more productive, effective, and efficient. The innovation has increased the customers and their trust in swift operations, the industry is getting popular, and it has created more space for other ideas.”
	In response to the question about the motivation for growth and development in the offloading industry, the respondent informed that offloading had directly influenced organizational profitability and increased proficiency. Furthermore, it was observed that offloading resulted in a higher level of innovation and performance since the employees were more engaged and relaxed. 
[bookmark: _Toc78796240]Thematic Analysis
	The central theme of the current section is to conduct a code analysis for the interview responses. Prevalent themes throughout the responses will be drawn into codes to highlight the extent to which the respondents' perceptions coincide. The coded analysis will make it easy to identify the themes apparent within the responses, thus drawing attention to the general overview of supply chain managers and employees within the aerospace supply chain industry. 
[bookmark: _Toc78796241]The Theme I: Low-Cost Offloading
[bookmark: _Toc78796242]Codes: 
· Efficient Supply Chain
· Increase in profitability
· Productivity
	A unanimous view was observed throughout the interview responses, following which low-cost offloading was considered to increase supply chain efficiency. The respondents hinted at the fact that technological advancements were developed to overcome different manual errors. Despite the underlying theme of reducing the burden on employees, it had a two-fold influence on the business dynamics. Consumer perception changed, and people started expecting more for less. Furthermore, consumers have also started to expect the highest quality of goods and services at a reasonable rate. As such, industries feel a substantial burden to fulfill these demands, with the biggest fear being that foregoing consumers' demands would result in business failure. For this reason, the quest to optimize and improve the business supply chain has led businesses toward low-cost regions where the same tasks can be performed at lower rates and in turn, higher volume. These benefits of lower setup costs, lower resource costs, and lower material costs have given businesses the ability, if managed successfully, to cater to consumer demand more efficiently.
[bookmark: _Toc78796243]Theme II: Supply Chain
[bookmark: _Toc78796244]Codes: 
· Efficiency
· Innovation 
· Opportunities
	Low-cost offload in the supply chain has enabled organizations to cater to consumer demands in a much better fashion. This shift has left employees in the local organization the task of dealing with only the most essential tasks since the repetitive processes were outsourced. The employees benefit from re-skilling to be able to perform the higher-level essential functions, generally commanding a higher salary and progression within the company. As well as the individual employee benefits, the offload process creates a system that is more equally distributed and can provide increased efficiencies in productivity. 
	When asked about the influence of low-cost offloading on the aviation supply chain, all three respondents converged towards a similar line of sight, claiming that low-cost offloading had taken a significant amount of burden from them, thus allowing them to not only focus on core activities but also to have a better work-life balance. This aspect was further reflected in their professional capabilities, following which organizational productivity increased. However, the last respondent drew the attention towards a new area, claiming low-cost offloading allowed employees to be more creative and innovative at their jobs, following which new areas of development in the supply chain were explored. As such, low-cost offloading contributed towards innovation, which in turn contributed towards the discovery of new opportunities. 
[bookmark: _Toc78796245]Case Study Analysis
[bookmark: _Toc78796246]Introduction 
	Airbus is one of the largest aerospace companies in the industry and is one of the top two aerospace companies in the world, alongside Boeing. As part of that vast global organization, Airbus UK came into existence in 1997. The company has a vast supply chain and around 13,000 employees engaged in the manufacture of wings across all of the major Airbus programs. Airbus UK has been suffering through several challenges since Brexit and more recently, COVID-19. With its global supply chain delivering various components for the production and further obligations to deliver the wings to support European sites, it has also seen impacts in its process and costs. To mitigate some of these cost impacts, the company is eager to look at the development of offload techniques. The following case study relates to Airbus and some of the activities performed in the UK that have been subject to offload. 
[bookmark: _Toc78796247]Company Details 
	Airbus is a major supplier of aircraft, helicopters, defense and space technology across the world. Its facilities in the UK employ approximately 13,000 people and are an important part of its operations. Airbus has facilities in Broughton and Filton that assemble the wings and associated parts for its commercial passenger planes, a technology development center in Stevenage, and several other locations around the country that contribute to its diverse operations. Airbus' activities in the UK are an integral and essential part of the European aviation industry. Airbus UK sites are one of the most successful and technologically advanced areas of the business. As a result, Airbus is committed to collaborating with the UK government and others to ensure that the UK's withdrawal from the EU has no detrimental effects on its programs and product lines. The valuable experience gained through years of designing, testing, and manufacturing wings in the UK is essential in the success of the Airbus product overall and something that must be resolved to ensure that no impacts are passed on to the consumer. 
	Airbus has over 25 locations in the UK, where they design and produce aircraft frames. Airbus UK business grows close to £6 billion in annual sales (Airbus in the United Kingdom, 2021), making it the UK's largest aerospace and second-largest engineering and construction firm, as well as a significant contributor to the National economy. Airbus is organized around a four-country model that relies on the free exchange of products, resource, and intellectual property between France, Germany, the United Kingdom, and Spain. Globally, Airbus is a world leader in aerospace, defense, and space services, with annual sales reaching £60 billion.
[bookmark: _Toc78796248]Problem at Hand
	Airbus has a vast workforce and an ever-increasing production schedule of wings to deliver in support of the overall Airbus group. The plant in the UK has several production lines, all with the daily production issues they face. These issues can comprise of accidental damage caused to the wing by the operators, which can occur during the various manufacturing and assembly stages in the production cycle. There can also be issues with incorrectly manufactured components delivered by suppliers, late delivery of parts that hold production and material, and testing issues, which can all impact progress.
	The challenge with a growth in production rates of the wing is the need to increase the number of people to deliver all of those processes. With any ramp-up in resources, training the team to become familiar with the product and processes required to develop and deliver that product can present several issues. Planning the ramp up with the allocated resource is essential to the success of the deliverable. As per Bellgran & Säfsten (2005), the product realization process includes both development of the product and the production system. 
	Currently, in the commercial aviation business, there has been a continuous upward trend in the demand for the aircraft, which in turn leads to increased production by the major manufacturers. Today, it is more consolidated and globalized. The Airbus supply chain is not a risk factor for the company as a whole, but there are specific areas to be addressed by Airbus in order to work directly with the supplier. This can be done through joint action and continuous improvement within the company, at the intersection of the supply chain, through the optimization of internal processes, and the strengthening of the supplier of the management of the overall Airbus procurement process. These are fundamental in the preparation of the supply chain with the growing industrial challenges and play a significant role in the achievement of challenging growth targets in the future (Richter & Advani, 2011). 
	With a growing popularity of its products over the past few years, especially with the introduction of the A320 neo, a new fuel-efficient short haul aircraft, Airbus now has an extensive aircraft order book to see it through the years to come, which is currently more than 20,000 aircraft and has a market value, worth trillions of US dollars (Orders and deliveries, 2021). The company's commercial success is reflected in the long-term growth prospects of the aviation industry, which has successfully passed through the last of the tough economic times, including the financial crisis of 2008/09. Over the next two decades, Airbus' latest market forecast provides the industry's total demand for an additional 28,200 aircraft, passengers, and cargo, valued at nearly US $4 billion. That is the trend of ever-increasing demand for the aircraft; it is reflected in an increase in the volume of business for the large aerospace companies. As for Airbus, since the end of the financial crisis, the company is not planning to increase production in the manufacturing of its existing aircraft programs, with about 40% between 2009 and 2013, it is also planning further developments and technology improvements to its newest product ranges, including an all-new family of mid-sized, wide-body aircraft, the A350 XWB (Airbus, 2012). 
	If the industry is characterized by significant relationships between manufacturers and suppliers, that is, a top-down flow of responsibilities based on expertise gained in the cascaded supply chain, and questions have been raised on whether the supply chain can cope with the new responsibilities, as well as the expectations associated with them in a timely and high-quality delivery service (Samaranayake, 2005). The larger and more integrated work packages to be used by the supplier are in favor of closer cooperation, such as the extended enterprise model and the corresponding modes of the A350 XWB. These are all necessary to ensure the financial capacity to make the initial investment and the development of broad-based competence in the design and production of the parts. Of course, the introduction of these various models impacts the suppliers and Airbus in general. To protect the production schedule and the delivery of more aircraft, within time, cost, and quality parameters, Airbus is currently adapting the organization to a more functional structure and creating several improvements to have better management of the supply chain (Airbus, 2012).  Two major outside issues have impacted, and are still transforming, the aerospace supply chain: The industry’s consolidation procedure as a result of the OEM’s plan development and the changing make or buy strategy, in addition to increasing trends for globalization as part of the value for cost considerations.
	Decades ago, integrated OEMs began to transform large-scale job packages and additional designs and create responsibilities that matched the profiles of the suppliers within their supply chains. That enabled the OEMs to offload large packages of work to suppliers, which freed their internal team to do more value added, or high-level development activities. The aerospace supply base has seen significant growth and also consolidation, in particular, reflected in the area of ​​systems and equipment (S&E). Some of the biggest Tier 1 suppliers, such as Safran, GE and Raytheon Technologies have made significant acquisitions over the past few years and now hold much greater strength with the clients that they serve. These major S&E providers now have the greater financial strength and technical capabilities internally, following the acquisitions, allowing them to better meet the growing demand. In the field of aerostructures, the business model is slightly different, compared to equipment providers with complete "turnkey" solutions, including 20–30-year revenue streams from product services. The division is still a problem in the second and third phases, with many small businesses with limited resources/skills in production and finance (Rose-Anderssen et al., 2009). Airbus encourages and supports its 1st category to manage its management capacity to strengthen its technology and operational capabilities and financial capabilities (Richter & Advani, 2011).
	The second factor, global trade in the aerospace industry, is still gaining momentum. The established players are now facing rising international competition in the public aviation business (Richter & Advani, 2011). In addition, emerging economic regions will continue to rise sharply in overall travel growth, through extended routes, increased economic strength and overall aviation demand for the next 20 years. As a result of access to markets and reduced risks and improved costs, OEMs have begun establishing their operations in these regions (Samaranayake, 2005).
	Airbus operates one of its final assembly lines of the A320 in Tianjin, China, a joint venture between Airbus and the Chinese company Tianjin Free Trade Zone and China Aviation Industry Corporation, since September 2008. In addition, it announced, in July 2012, the launch of the A320 FAL in the USA, located in Mobile, Alabama and opened in early 2015. As a key investment for long-term corporate growth, in line to expand its global industrial base and increase sales of its aircraft to American clients. The Airbus industrial network also includes a regional engineering office in Wichita, Kansas, a collaborative engineering center in Russia, and additional engineering centers in China and India. 
On the acquisition side, apart from access to the market, cost savings have continued to emerge as one of the leading drivers in the global use of aerospace (Richter & Advani, 2011). Due to the increase in purchases compared with the increase in global trade in the procurement segment, Airbus' global programs now show significant growth, particularly in commercial aerospace, equipment, defense, helicopters and even space, with the part ownership of OneWeb Satellites. Indirectly, Airbus is also putting significant effort into developing its international supply base and putting great effort into its suppliers and technologies to stay competitively cost-effective and meet their customer’s international travel expectations (Richter & Advani, 2011).
	The rise in productivity in heritage systems, the industrialization of aircraft in development, and the integration of new, sophisticated, and demanding technologies into the short-term space and high-end customization in the airframe has highlighted the need to strengthen the interaction between the suppliers. Generally, the purchase of goods is not a risk in itself; however, further progress has shown that certain areas in procurement performance management need to be carefully considered. Airbus has faced some difficulties and challenges about the provision of end-of-life frameworks; the aerospace supply chain, in particular, requires basic care and improvement, to address external and internal causes. These key initiatives are underway in many areas to streamline procurement to increase industrial challenges.
As part of certain programs run by Airbus, some critical suppliers were supported in collaborative partnerships and transformation plans, addressing the need for real partners, enhancing supplier capabilities, and clarifying Airbus communications locations across all systems (Kerosuo & Engeström, 2003).
	In addition, supplier competency assessments and improvement actions were performed at supplier locations to ensure the required level of project management, engineering, and procurement management skills (Richter & Advani, 2011). Programs such as the Supply Chain Improvement Program (SQIP), which has more than a hundred providers, have been used as participatory projects for Airbus-based participants to focus on anticipation and development of the engineering process, which strengthens the commitment to improvement targets. Expected processes, such as the planned transfer process, the financial management and disaster risk management process, allow for the rapid introduction of countermeasures. Airbus' latest move to "firmly commit to the order", which gives more visibility to its order book and commits to long-term orders, facilitates funding and investment for Small to Medium Enterprises (SMEs), as some of the smaller providers have experienced difficulties in securing funding or performance needs of money due to the current economic situation (Airbus, 2012).
	In the ever-expanding aerospace industry, with increasing production costs, integrated sectoral frameworks, and the transition from project management such as defense to business processes – well planned and efficient processes (including LEAN practices, balancing) become relevant to builders & purchases, both within Airbus and supplier level (Kerosuo & Engeström, 2003). At the same time, the relationship between Airbus and its suppliers has been changing Involvement of more and more early providers allows for the creation of a collaborative rather than a direct approach, as Airbus focuses more on overall integration. On the Airbus side, the standard restructuring at the company level was done at a very detailed level to align its operating structure with the new model, with the full implementation completed in 2013. The new structure was aimed at system-driven development and series cycles and focus on activities to ensure the expansion of all aviation systems (Richter & Advani, 2011). Developing a business spirit at the plant level with a strong focus on delivery - ensuring on time, quality, and cost, while new operational approaches have been described to enable teams operating in Airbus environments to succeed in engineering, procurement, and location-integrated quality at the plant level (Richter & Advani, 2011).
	As part of this overall restructuring, improving internal processes in the visual interface of sales plays a major role in achieving challenging growth goals (Rose-Anderssen et al., 2009). Airbus’ restructuring process worked towards aligning the internal teams with the full purpose of consolidating and managing global procurement in the operational organization. Supply chain management will therefore be strongly strengthened to fully meet the needs of the company plan, delivering on time and quality to the constituent assembly plants and the final assembly lines of the company. Four key areas to be addressed in this new setup: The “goods” of the procurement, targeted at the market segment are always responsive to the strategic acquisition, selection, contracting, and managing strategic relationships with Airbus suppliers - including as network consolidation strengthening, global trade, and export extended, and provider risk management. The Multi-Functional Team (MFT) led approach to procurement integrates programs and other activities with asset planning, and plays a major role in the integrated, international airline Airbus (Richter & Advani, 2011). 
	The biggest change was the creation of a new organization, Procurement Services. This business will focus on end-to-end procurement management to ensure the sustainable development of skills and performance of suppliers. The idea is to develop a single term for Airbus suppliers in terms of procurement performance and delivery performance - very simple, harmonized and expected and focused on process development and Airbus operational challenges. Procurement, the "buy engine", builds a bridge between plants / final assembly lines and suppliers. The new setup will allow for a much higher level of transparency and quicker decision-making and redesign issues (Airbus, 2012).
	Third place is the integration of all Acquisition Programs into one business under the leadership at the highest level of work procurement. This is why one gets a complete overview of the needs of a series of programs, translating them into the intended purchase of the goods and then transferring them to the goods (Richter & Advani, 2011). The entity oversees the distribution of procurement policies across all systems and integrates risk management into the delivery of each plan. On the management side, the Procurement Strategy, as the fourth component, develops management, technology, and procurement support, expanded the EADS (European Aeronautic Defence and Space Company) scale with the integration of the EADS Company, and allows for harmonization of procurement activities across EADS businesses (Samaranayake, 2005).
	As the number of aircraft production increases, Airbus continues to transform its sales structure into better cost, timely and efficient performance, with greater integration and global growth in the industry. Managing the interface with industry partners through systematic checks and priority interventions remains a key area of ​​work. On the internal side, Airbus is currently increasing its focus on supplier management with its new purchasing organization setup, including the creation of a dedicated organization, "Purchasing Services", to cover the end-of-life purchase management process. These diverse, continuous improvement sectors are preparing for a series of supply for future industry challenges (Richter & Advani, 2011).


[bookmark: _Toc78796249]Chapter 5: Conclusion and Recommendations
	The aerospace industry is one of the most technologically advanced and complex industries in the world, proposing much development for its growth and continued product improvement. In the aerospace field, competitive advantage is something that every company strives for when developing any new product. The research presented focuses on global competition in the market for large commercial airlines and tries to understand how OEMs have developed an infrastructure and a global supply chain of both suppliers and partners to achieve the huge technology and delivery requirements they must overcome to succeed. As per Kerosuo & Engeström (2003), a greater response to the global competition is created when airframe manufacturers consider a form of partnership that can give them a competitive edge. The global capacity and capability of the aerospace industry's supply chain are regarded as one of the key reasons why OEMs can deliver such advanced products at the ever-increasing rates that airlines are demanding. Although many companies have faced issues due to COVID-19 over the last 18 months, which have had significant disruptions, including a complete stop in production, the need for the development of global supply chains is imperative to the future success of the industry. One such company is Airbus, who have been suffering from problems such as increasing costs, trade issues developed as a result of Brexit and the company's supply chain pressure. It is important to understand that Airbus in the UK supplies the wings to the main part of the company, based in Europe. With a final assembly line for its Single Aisle aircraft model in Toulouse (France), Hamburg (Germany), Tianjin (China) and Mobile (USA), such aspects help in understanding why the UK portion of the company has been under pressure to change the direction of their supply chain and propose methods that help them maintain their position in the company. Trade issues with Brexit, which will no doubt drive up the cost of procured parts and shipping of the final components to these final assembly locations, may cause the company to reevaluate whether a UK location makes the most business sense in the future.
[bookmark: _Toc78796250]Conclusion
	The case study chosen for the research focused on Airbus and its global operations. The company analysis and interview analysis are the study's focal themes, which help understand different aspects for applying offload techniques in supply chain management. In addition to some of the emerging economies like China, India, and Russia (Bédier, Vancauwenberghe and van Sintern, 2008), others, such as Malaysia and Morocco also have significant penetration into the market and are delivering high-end products at higher volumes and lower cost. The research of Williams et al. (2002) helps understand why countries such as China, India, and Russia have also opted for the models of the low-cost supply chain by offloading or outsourcing their supply chain. These demonstrations of supply chain successes motivate other companies to embrace the low-cost model to help achieve growth. It demonstrates engagement in this activity can significantly improve productivity, margins, and overall company success. 
	The interview transcripts also collected from the interviewees selected for these questions work for OEM and Tier 1 suppliers, which aims to provide a viewpoint from different positions within the sector. All three interviewees work for large organizations that outsource work to sub-tiers of the supply chain. The inclusion of both the case study analysis and the interview analysis aided the research and the ability to write the report with the findings on the subject. New aviation systems may include very different products, partially promoted by competitive forces, aircraft cost requirements, and the need to reduce the impact of aviation on the environment. The majority of the response indicated that they look to improve capacity in new aviation technology and future aircraft systems as major growth opportunities. However, respondents have expressed concern that the UK's current purchases are not in the right place to benefit from the big stake in any new aviation system. They feel that huge sums of money are needed from Tier 1 UK suppliers and leading contractors, with Government funding, in developing production skills. In addition, they feel that some small suppliers cannot access these opportunities through export markets.
Respondents perceived the lack of productive processes associated with improved procurement management as a weakness in the UK aviation industry. The views of the respondents were also mixed (especially related to small businesses that had a positive view of their production and delivery skills), which could lead to a lack of awareness of the need for continuous improvement and acceptance of improved procurement management and productivity skills. The response indicates a projected UK aerospace acquisition, with a common consensus that they are already growing, or planning for future growth. Respondents also expressed the view that while new projects in the industry, using new technology and new resource models to deliver those optimizations are very helpful in improving competition, they are only the first step and that the next steps are needed to achieve global excellence.
The perceptions of study respondents are mixed, with equal numbers viewing these capabilities as strengths and weaknesses in the UK airline and aerospace supply chain. The reasons for this inconsistency may be related to the low demand for advanced technology and production engineering skills at the lower levels of the aerospace supply chain. Respondents in the study looked at developing skills in new technology, such as digital transformation and research and development for future plans as a major procurement opportunity. Although respondents saw this as an opportunity, they were concerned that the UK aerospace industry had not invested enough in new technologies and facilities to be able to deliver some of the advanced processes that are required to develop these new aircraft technologies. They felt that greater investment was needed by Tier-1 companies in the UK aerospace industries, along with Government funding to improve production capability and new skills. In addition, they feel that some small suppliers do not have the ability to access these opportunities through export markets. These results indicate the potential disconnect between respondents' views and the low levels of communication provided in relation to the opportunities presented by new aviation systems in particular.
Respondents pointed out that the processes to manage a global supply chain have not been established or implemented quickly enough compared to the rate of expansion of those aerospace supply chains. The result of that is that work has been offloaded to gain the cost benefit, without enough focus on how suppliers are managed, quality is monitored, and deliveries are made on time to ensure a quality final product. The views of the respondents were also mixed in some cases, which could indicate a lack of awareness of the need for continuous improvement and the adoption of improved procurement management and production skills among the lower tiers of the supply chain. Among the study respondents, only 53% of respondent’s answers indicated that they had used at least one form of the performance improvement program, supporting respondents' views on the need for improvements in these areas. In addition, a lack of business acumen, procurement management, support services, and marketing and marketing strategy were identified as contributing factors to the limited perceived growth potential within the system. It is possible that this apparent deficit has contributed to a lack of growth in some of the key technology areas which have allowed offload to occur more easily, since some of the existing high-end technologies, once a niche business for companies in the UK has become replicable in low-cost regions. These results also support the view that there is a disconnect between the upper and lower levels of the aerospace supply chain in terms of the understanding, which is needed for growth in the global marketplace.
The results of the study show that the biggest obstacles to the growth of the UK aerospace industry are the length of contracts with leading contractors and the availability of skills and training. With various players in the market and so many more options to have parts or services delivered, the demand for terms and conditions of the contracts between companies in the supply chain can create significant risks with business development and training of staff. Investments in new facilities, machinery and skills to deliver on these contacts can far outweigh the profit gained on the length of the contract awarded. Respondents acknowledged the impact of their complex procurement processes but did not see any change in the near future, with the complex processes required to manage global supply chains not advanced enough to deal with the current network. Instead, they point to other issues, as described above, of limiting the growth within the lower levels.
The respondents in the study felt that Government support for research and development, as well as quality product development, was understood and supported, however, they felt that the financial resources and the robust plan to realize that development were not so clear. Although respondents in the study did, in general, agree with the respondents here, a large proportion of the “uncertain” answers may indicate a lack of awareness of funding opportunities. 
	As per Crane et al. (n.d.) and demonstrated in the research, we can see the increase in business for the low-cost regions has had tremendous economic benefits in those regions, developing technology, resource and overall economic success. Companies that have chosen to opt for the transition to a global supply chain and utilize low-cost regions in the development of its products have shown to have a positive impact on their growth and achieve improved success with productivity, workforce, and profitability. These savings have enabled it to focus its existing local business on new technology developments, core engineering and integration of the product to achieve success. The need for existing suppliers to diversify or develop its capabilities has become a necessity for survival in this new environment, where others are able to deliver the same product as ever decreasing costs. 
[bookmark: _Toc78796251]Recommendations
	Companies operating in the aerospace industry need to assess their current production methods or processes and potentially look to outsource some aspects of their processes, or services. At the same time, effective steps or techniques are required in the process to manage the transition successfully, to ensure quality and productivity are maintained. It is important to understand that the aerospace industries often need the support of a low-cost supply chain to meet the cost saving demands of the end client, at the production rates expected. The recommendations proposed can be applied for Airbus UK and other aerospace companies that suffer through increasing costs in their supply chain. The following steps or techniques can be proposed. 
1. The application of offloading techniques in addition to robust supply chain management and logistic software can be an effective aspect of decreasing the costs when engaging several different companies in the supply chain. 
2. The process of transitioning towards countries that provide outsourcing or different low-cost niche products and services can be effective. It is important to understand that countries like China, Malaysia, or other emerging economies can prove effective for western aerospace companies, facilitating improved production rates and lower-cost technology implementation. 
3. Also, the application of improving low-cost techniques like supplier consolidation or production improvements can be an effective process. Such aspects help understand that the supply chain management process must be improved for the success of all parties (Sanyonino III et al., 2018). 
[bookmark: _Toc78796252]Limitations of the Study 
	Although the case study and research has been collected for the study, limitations or research gaps exist. For example, research identifies that the transfer of supply chains from one region to another can result in a significant loss of jobs and skills from an area, which has impacted the economy's health in that region. The research also provides information from just one company, Airbus, but with the huge size and scope of the companies within this industry, there are numerous challenges faced by each one, which may portray different issues and result in a different conclusion. 
	Overall, some of the limitations during the study were related to collection of primary and secondary data and supporting secondary data to provide extensive understanding of the industrial challenges at each level of the supply chain and the smaller ecosystems operating within those chains. In addition, the issue of supply chain and low-cost offload impacting the company's growth is a broad and complex subject that has many intricacies and facets. While this research covered some of the broader questions, additional studies of the subject could specify the research question and further break it down to understand specific details of the topic better. It is effective to understand that COVID-19 has played a huge role in restricting the data collection from primary resources, given the site shutdowns, restriction of visits and even restructuring of organizations, which has made it difficult to pursue more employees working under Tier 1 or in the operational supply chain. It can be understood that additional research involvement of other companies involved in the supply chain can further portray the problems or challenges faced by the supply chain and provide a better understanding of the impact on the growth of the aerospace supply chain process. 
[bookmark: _Toc78796253]Summary of the Study 
	This study takes into consideration the impact on the existing supply chain, following the growth of the low-cost offload. The study considers the case study of Airbus UK that has been suffering due to the problems in their production, their supply process, and the increasing costs of the raw materials and supplied components, some of which as a direct result of Brexit. A lack of advanced production techniques, development in new technologies and robust management of the supply chain may lead to a lack of development and growth. To compete with companies in less expensive emerging markets, continuous improvement in quality and productivity is needed and a differentiation by providing niche capabilities. The questions around the future of the Airbus UK market share also supports this pessimistic view. In addition, a lack of procurement management, business acumen, marketing strategies, marketing, and support activities have been identified as contributing factors to the limited growth potential within the lower levels. This obvious shortfall may have led to a decline in the UK aerospace market share; these results also support the notion that there is a disconnection between the upper and lower levels of the aerospace supply chain, as discussed earlier.
	Overall, the UK Aerospace sector is growing, but not in line with global growth. Recent years show that while UK aerospace work from leading contractors and Tier-1 is growing at a rate of 1.4%, growth in global spending is growing at a much faster rate, at a rate of 5.2%. While this UK growth paints a positive picture for the UK aerospace industry, the results show that the UK is losing out on its overseas competitors' market and is not increasing its growth potential, a trend that seems to continue in the future if no radical changes are implemented.
	While basic aerospace engineering skills appear to be strong in the UK, there is a shortage of engineers with production skills and advanced technology skills. It has been noted that while some of the high-end work has remained in the UK and other European countries, the rate of upskilling has not been maintained, which has led to a skills shortage in some key areas. This lack of talent means that there is strong competition between leading OEMs, big Tier 1 and 2 organizations, and other industries that require sets of similar skills, which further exacerbates the problem.
	New technologies and aviation technologies could be a great opportunity, but the UK is not well prepared to take this opportunity. In the future, new aviation products may include very different technologies, driven by competitive power, aviation cost requirements, and the need to reduce the impact of aviation on the environment. Smaller companies in the supply chain may lack the management structure and processes needed to achieve the growth to support this change in technology needs. Leading contractors and subcontractors have different views on barriers to growth in the global market. In particular, the procurement behavior of large companies was found to be a major procurement weakness, a view shared by respondents of the study. Strong support for product development in the first stage is available but very little in the late phase development, given the nature of the more complex design requirements, through to final certification. Other research has highlighted how new entrants to the market can partner with existing suppliers to bring technology and process improvements, driving down cost, increasing performance, and allowing the organization to deliver higher volumes. All these factors constantly allow companies to develop business offers, which can gain a competitive advantage over others and ultimately improve what airlines can offer their clients. The global aerospace supply chain is a vast and complex network of companies working together to deliver the end product. The interdependency across that network requires transparency and collaboration, which can only be achieved through partnership, engagement, and trust of each part of that chain.
	As a follow up to this study, further research into specific new technology opportunities could be done to understand niche capabilities that could be developed in certain regions to capitalize on growth and develop expertise. Whilst there are many opportunities for UK and other counties who have a strong existing aerospace background, there are challenges due to the pace and diversity of the technologies being employed in the industry. As per Dietrich & Cudney (2011), developing customer requirements for a new manufacturing technology is challenging when multiple customers exist for the proposed technology. A detailed study should take into account the future development of environmental factors, likely passenger trends and understand the global capabilities to ensure the focus on niche capabilities is targeted in the right place. 
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· Interviewee: XYZ
· Interviewer: ABC 
· Date of interview:
· Location of interview:
· What new skills are required in the aerospace supply chain, which has created the need for outsourcing people to work for companies? 
· What percentage of engineering work is utilized in offload to the supply chain?
· How has this number changed in the last ten years?
· What is the rough split of the work going to low-cost regions like China and India versus remaining locally?
· What investment is required from the client to step up a new supply chain in these low-cost regions to help maintain quality?
· What are the pros and cons of engaging the low-cost engineering options?
· What impacts have you observed of the advancement of the low-cost offload on the existing aerospace supply chain?
· What are the motivations for your business for introducing innovation in the aerospace supply chain?

[bookmark: _Toc78796257]TRANSCRIPT 1
· Interviewee: XYZ
· Interviewer: ABC 
· Date of interview:
· Location of interview: UAE
1- The world is evolving each day with new needs, demands, and solutions, which has increased the need for highly competitive people in this technical field. Therefore, we often outsource talented human resources from all over the world to remain competitive. We usually look for experience in project management and comprehensive technical knowledge, which can help with the complex technical challenges that this field is facing today.
2- The supply chain is the major and important area of engineering work, and according to the estimate, it usually requires an average of 30% of work. 
3- In the last 10 years, many innovations and techniques have come up due to which previous operations have become easy and quick, which has reduced the average work percentage, but on the other hand, it has increased the frequency of the work because of expanded operation, so in my opinion, the figures have reached to the 40% now. 
4- As per my estimation, almost 50% to 60% of the work has been shifted to the low-cost region such as China and India because the cost of operation is low in these countries which ultimately helps the supply chain to save a lot of money as compared to operating locally in UAE where the cost of operation is higher.
5- In UAE, they require approximately 10 to 20 lac dollars, but in these low-cost regions, the same supply chain can be set up in 5 to 8 lac dollars because they have cheap manpower, low facility rents, and overall affordable pricing of everything as compare to developed countries.
6- There are many pros to going for low-cost engineering options. One of them is the surge in the company's productivity and profit because obviously, the amount that is saved from the operations increases the bar of the profits by decreasing the expenditure on the high-cost engineering options. On the other hand, the major con of going toward low-cost engineering would be the usage of low-quality raw material which would ultimately affect the quality of the work.
7- By shifting the process from the expensive, complex procedures toward the easy, low-cost offload the supply chain industry has witnessed positive changes in terms of productivity and profitability. The low-cost offloads are a need of today’s time and by doing so the industry has utilized the saved money for the improvement of other areas in the supply chain.
8- Indeed, there is always a certain motivation behind the introduction of any new thing. according to me the best motivation for innovation in the aerospace supply chain comes from the benefits t offers to the industry. The world is changing and to remain competitive it was needed that innovation should be made a priority. Therefore, I think the biggest motivation is the economic benefits of innovation and the fact that innovation drives the productivity, profitability, and competitiveness of the industry. 



[bookmark: _Toc78796258]TRANSCRIPT 2
· Interviewee 
· Interviewer 
· Date of interview 
· Location of interview 

1. The world is getting technologically advanced. We have entered the era where robots are overtaking the work of humans. Therefore, the only remaining skill set which makes humans precious than robots is their soft skills. Therefore, according to me the skill set required by the supply chain industry include communication skills which should be reflected in their writing as well as oral communication. Secondly, apart from this the industry also requires the analytical skills to organize the thoughts logically. Thirdly, they should be highly flexible ad-team players. Furthermore, I believe the understanding of cross-cultural and global issues are the important skills required for this job.
2. I have never calculated the percentage of the work which is exactly utilized in offloading work in the supply chain, but I can do a rough estimate. According to my experience at the fid of the supply chain, mostly half of the engineering work is utilized in offloading to the supply chain, but it also depends on the type of technology used, the country, and its human resources because it can be reduced with skilled ma power and effect machinery.
3. I do not know about other countries but in the UAE the percentage has seen an upward trajectory because previously there was not much in this field but in these times the demand for the supply chain has been increased and it has become the most demanding field in the world. Due to which the work in this area has also been increased due which ultimately These numbers have shown a considerable increase in last decade.
4. If we see the trend of the world closely then we will realize that one thing I most common in all the supply chains of the world that they are all moving toward a more cost-efficient process. If we observe the trend of top brands, then their actions reveal that they all have moved their supply chain to the developing economies like chain and India because these countries have great population and where there are more people and fewer jobs that people of such countries get ready to work in less pays hence the total cost of the operation remains low here. Hence, more than 50% of the work has been spilled to China and India.
5. There are technical questions. The cost of the investment varies from setup to setup. Large setups require a heavy amount and small supply chains can be established at a low cost as well. However, when we are talking about the low-cost region then keeping in mind their low operation cost, we can assume that not many investments are required from the client. However, I cannot provide you an estimate, but I would say the money which is required to maintain the quality small supply chain in UAE would be enough to maintain the large supply chain with quality in those low-cost regions.
6. The biggest cons of low-cost operation can be the low-quality execution and structures and the pros can be the savings that will be done by shifting to the low-cost setups.
7. The industry is expanding and showing growth. Furthermore, it will be extremely beneficial in the future of the supply chain.
8. The core purpose is to improve the efficiency of operations and motivation is achieved through this.
[bookmark: _Toc78796259]TRANSCRIPT 3
· Interviewee ABC
· Interviewer 
· Date of interview 2021
· Location of interview UAE

1. Our field is continuously evolving and touching new heights each day. The competition is getting tough among the employees based on their competencies and capabilities. In UAE most people lack the skills of information technology and automation which is now the backbone of the supply chain industry. this is the most important skill due to which low-cost procedures are now possible in this industry. Therefore, we often look for those employees who have mastered the skills of information technology and automation. Apart from this the second most demanding skill which is required in the future leaders of the supply chain is their grip on the economics and market dynamics. This s important because these are the only skills that will help the industry to remain ahead of the competition. Furthermore, it is a project management skill as well. 
2. I guess no one can make the exact estimation of this question however, this is the technical area of the supply chain which needs most of the engineering support. However, according to me due to the latest technology and techniques, the work of engineering in offloading has been decreasing. it is presently at 30% approximately but in the future, it is going to decrease drastically.

3. The figures have been changed in the last 10 years. Previously there was a very low portion of this percentage as the work process was slow and low workload meant low involvement of the engineering work. However, when the workload increased the involvement of the engineering also increased. But now due to advancements in technology the operations of offloading have become smooth. Even today we require the help of engineering, but those operations are quick easy, and smooth now which gives an illusion that now the work of engineering has started to decrease in offloading. 
4. As per my opinion, it is above 60 percent as these regions are cost-effective. In the last few decades, India and China have emerged the potential hu for the transfer of supply chains due to their low operational cost. Now, most of the work of Europe has been shifted to these countries. Following the trend, the UAE has also shared its supply chains with these countries because it seems more profitable smooth, and convenient for the overall operations of the business. Furthermore, as these countries are getting more chances to work with international supply chain now the manpower of such countries is also getting experienced to handle such projects at low cost-effectively.
5. I believe it will take up to 100k to 150k dollars for investors, but it depends on the vision of the investors as well. There are few criteria to measure the quality but from this question, I cannot get a proper idea of what kind of quality the investor wants to maintain as the sky has no limit. the more investment means more quality. therefore, the rough estimate would be something between under 100K to 150K dollars. In these regions usually, this investment is enough to run smooth operations. 

6. With the low-cost operations, I guess the supply chain projects can be completed as soon as possible because such projects are usually stuck due to the low aval8ibility of the finances due to the expensive procedures. As far as the cons are concerned, I think the company can save money temporarily as those procedures or projects will lack the quality due to which they can be damaged soon.
7. The supply chain operations have become more productive, effective, and efficient. The innovation has increased the customers and their trust in swift operations, the industry is getting popularity and it has created more space for other ideas.
8. I think increased profits will be the biggest motivation. Apart from this the expansion of the industry to new levels is also motivating and boosting the morale of people who are bringing innovation into the supply chain.
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