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[bookmark: _Toc23235]1. Introduction
With the pace and speed of change in today's globalized market economy, business leaders need to use more innovative strategies to help them transform their businesses and maintain a competitive edge. Companies need to use innovative strategies to stay ahead of the commercial competition (Ramadan, 2019).The engineering manufacturing business is in a perpetual state of change due to technological breakthroughs, globalisation, and shifting consumer needs. This change has made efficient supply chain strategies essential for firms to maintain market competitiveness. Engineering manufacturers' supply chain strategies have a direct impact on their productivity, cost-effectiveness, and overall profitability. In particular, technological innovation and increasing globalisation are posing serious challenges to many companies. The development and upgrading of supply chain systems is the most important part of these businesses, especially for engineering and manufacturing companies, which are able to deliver their goods and services to customers quickly and efficiently, which is a huge challenge in today's fast-moving business. 

The majority of engineering and manufacturing firms are sponsored by Amazon.com and can supply things quickly. As a result of faster delivery, customers are more satisfied with their orders and their willingness to buy is increasing, with orders travelling quickly and being delivered in just a few hours through innovative supply chain systems. As customer satisfaction with orders continues to increase, more engineering and manufacturing companies are paying more attention to supply chain management. The main objective of manufacturing companies is to be able to meet the expectations of their customers to the greatest extent possible. This paper will analyse the supply chain management perspective and explore the matching of inventory and customer demand in the supply chain, to explore the state, challenges, and trends of engineering manufacturing supply chain management. To get insight into how supply chain tactics in the engineering manufacturing business operate in reality, we will design a questionnaire and collect data from various manufacturing companies. The research findings will provide manufacturing companies with recommendations for effective supply chain strategies to adapt to the altering global competitive landscape.

For this study I will select Chinese manufacturing companies, about 50 or so. This study project seeks to investigate the existing state, difficulties, and future trends of engineering manufacturing supply chain strategy. By the construction of a questionnaire, we will collect data from various manufacturers to obtain insight into how engineering manufacturing supply chain plans are actually implemented. The findings will give manufacturing organisations with advise on successful supply chain strategies to adapt to the ever-changing global competitive climate. The study was conducted through questionnaires and interviews and subjected to SWOT analysis, PEST analysis, Porter's Five Forces analysis, and the Porter's Five Forces model in order to provide manufacturing companies with useful supply chain strategy advice for coping with the changing competitive environment in the global market. It examines solutions to these problems in an effort to increase business competitiveness and supply chain efficiency.














1

[bookmark: _Toc11525]2. Literature Review
There will be a review of the literature that has already been written on the topics related to the proposed study, split down into the relevant subsections.

[bookmark: _Toc14094]2.1 Supply Chain
Peter Drucker's "economic chain" created the concept of a supply chain, which was then followed by Michael Porter's "value chain" and then the "supply chain" concept. The current "supply chain" was formed gradually as a result of the research of academics from numerous countries, but its definition is contested amongst specialists. Unfortunately, the definition of "supply chain" has not yet been unified due to the diverse ideas and perspectives of numerous scholars.

According to Houlihan (1985), who coined the phrase, a supply chain is a system composed of suppliers, manufacturers, distributors, retailers, and ultimate customers in which material flows from suppliers to final customers and information flows in both directions. According to Christopher (2000), the supply chain is a network structure of organisations consisting of all parties involved in enterprises that use various upstream and downstream links, processes, and activities to provide value in the form of goods and services to the end user. supply chain performance can include two different types of solutions, such as IT solutions and non-IT solutions (Steeno, 2010). 

[bookmark: _Toc9400]2.2 Supply Chain Management Strategies
Leaders of engineering and manufacturing companies need to continuously build innovative thinking strategies in the development of their companies, which will enhance their competitive advantage and profitability (K, 2016). Supply chain management is a strategy that is often used by business leaders in engineering and manufacturing companies to reduce production costs and increase profitability quickly. SCM has a specialised process integration phase, such as the further transformation of raw materials into products and the final delivery of services and products to customers through this process (Baudin & Netland, 2022). In addition to this, SCM can play an important role in engineering manufacturing companies by using innovative concepts for the rapid penetration of functional silos to make the supply chain management of the entire engineering enterprise better. The main objective of the SCM strategy is to contribute to the growth and flexibility of the engineering manufacturing company and to minimise production costs (Maticevic et al., 2011). SCM strategies can quickly explore innovative solutions in engineering manufacturing companies that can link supply chain and profitability to maximise the value of both. A review of previous literature shows that some companies in the engineering manufacturing industry are able to look at supply chain strategy from a corporate social responsibility perspective, for example, researchers in some companies are able to develop more optimal supply chain systems for companies during project development and management, and good supply chain systems need to include three main elements, including economic, social and environmental ( Maticevic et al., 2011). In the process of quantifying the supply chain for engineering manufacturing companies, sustainability is also a major concern. David et al. were able to provide an excellent supply chain system for companies in engineering manufacturing companies by using a model to calculate the main impacts of the supply chain on the sustainability of the company's projects, and finally by comparing the results generated by these impacts, Pawn Red identified the most appropriate supply chain system (Kolmykova, 2015). In the direction of supply chain sustainability for engineering and manufacturing companies, some engineering managers are gradually expanding the scope of supply chain activities, particularly in terms of customer delivery, with the whole delivery process covering the life cycle stages of the company, for example, from raw materials in the engineering and manufacturing company to the recycling stage of the company. A review of research shows that more managers are choosing to use a mix of objectives when managing their supply chain activities (Yuan et al., 2020). This model allows for the rapid pursuit of optimal management of the supply chain of an engineering manufacturing company, helping the company to achieve its ultimate goal of achieving rapid growth in profits and maximising the social benefits of the company. Previous literature reviews have described specific tests of engineering manufacturing companies, and the evidence produced suggests that the use of mixed integer models as a decision making tool by engineering manufacturing company leaders can accurately assess the extent to which supply chain management can assist in the sustainable transformation of engineering manufacturing companies. Sustainability objectives in engineering manufacturing require some adjustment, particularly in terms of maintaining trade-offs between the sustainability pillars in engineering manufacturing. In terms of sustainability in engineering manufacturing, sustainability in manufacturing is determined by the activities of the supply chain system, for example, the leaders in the company choose to optimise manufacturing as a key pillar in supply chain management (Sambasivan et al., 2009).

[bookmark: _Toc19927]2.3 An innovative perspective on supply chain management
SCM strategies in engineering manufacturing can be observed through different perspectives, and some researchers have been able to discuss and evaluate the partnership between innovative SCM strategies and the firm's supply chain, suggesting that SCM strategies can optimise supply chain systems through improvements in firm efficiency and firm profitability (Sriyogi, 2016). Researchers related to engineering and manufacturing companies have used SCM and supply chain technologies to promote more business managers to focus on other key aspects of project management, including IT technology in companies, and IT technology in manufacturing companies to optimise the supply chain and optimise the information and knowledge that is lacking in companies. A review of the previous literature review reveals the shift in information technology in supply chain management in engineering manufacturing companies and the shift in information technology to solve supply chain problems in companies (Islam & Anis, 2018). The most important aspect of the engineering manufacturing industry is the IT information technology in the company, which enables the enquiry of customer orders and deliveries, reducing and avoiding errors in the operational processes of the company. A review of the literature shows that an important technology in supply chain management is frequently used in engineering manufacturing companies, such as RFID technology, which allows the use of different components to identify and capture important data that occurs in engineering manufacturing, including tags and readers in the engineering manufacturing process, and databases (Baudin & Netland, 2022 ). Musa and Dabo reviewed 1000 journals and articles published between 2000 and 2015 that provide evidence that items produced in engineering manufacturing companies are labelled and provide evidence that supply chain managers in companies managers are able to optimise and perform different forms of supply chains through RFID technology (Yuan et al., 2020). In previous literature reviews, researchers have grouped the impact of RIFD technology on supply chains in companies in a logical way and have summarised the conclusions of different combinations of articles by grouping them. The articles that are mainly relevant to the topic are listed, including articles within the scope of warehouse management and articles within the scope of supply chain management. Both types of articles can be studied using RFID technology, including those that identify the best storage methods and improve the speed and accuracy of inbound and outbound operations (Dan Wang et al.). Supply chain managers in engineering manufacturing companies will strategise on the results of this research to create a new business environment for engineering manufacturing companies through RFID technology. In addition, many other researchers have also conducted systematic tracking of supply chain management in engineering manufacturing companies, such as the use of RFID chips and smart tags in the supply chain, which can quickly determine the location of products in the supply chain and know every detail of the manufacturing company's production and delivery process (Hong et al., 2019). The supply chain manager in the company can quickly access real-time supply chain data, such as the location and quantity of products in the supply chain during the project management process, which can be transmitted to the company's product database through the supply chain management system in a timely manner. It can be seen that the different types of innovative technologies that branch out from the supply chain management can effectively track the content of the supply chain of the company, and for improving the efficiency of the supply chain of the company, the management of the company should be able to control and adjust the technology to ensure that the database can be easily accessed and queried to achieve the tracking technology of the supply chain management in engineering and manufacturing companies (Rostamkhani & Ramayah, 2022). Ramayah, 2022).
























[bookmark: _Toc31701]3. Methods
This research uses a qualitative research approach to analyse supply chain management in engineering manufacturing companies to further assess the process of supply chain management in matching inventory and customer demand strategies in engineering manufacturing companies through the exploration of supply chain management. The use of qualitative research in this paper enhances the breadth and authenticity of the study. Qualitative research allows the researcher to be more interested in the process under study and with interest, the researcher is able to communicate with each other and the research sample to gather the views and experiences of the sample participants on this research question. Qualitative research methods can help the researcher to analyse and compare the ideas and decisions of the participants and obtain a more appropriate strategy to evaluate this study (Borucka & Mazurkiewicz, 2022). Qualitative research can be more appropriate for the research work in this paper, as it can collect appropriate data from the participants, for example, how supply chain managers in engineering manufacturing companies use strategies when developing projects in their companies. In addition to this, the data collected through qualitative analysis can shed light on the research questions, for example, qualitative research can shed light on the barriers that exist in the engineering manufacturing industry. The quantitative research approach prefers to analyse the hypotheses and analysis of data through more specific data than the qualitative research approach, analysing the relationships that exist between the two variables. Quantitative research allows for the formulation of hypotheses for the study, data collection and finally the determination of the data collected to verify the relationship between the data and the hypothesis. Reviewing previous literature reviews, researchers also choose to use a combination of qualitative and quantitative analysis, with the hybrid research approach being able to combine the rigour and activity in the research hypothesis. In this research paper, the use of quantitative research was not chosen as the primary research approach; this research paper will use a qualitative research approach to explore the main questions of the study and assess the strategies used and challenges encountered by supply chain managers in the engineering manufacturing industry in relation to the growth of the business. Therefore, a mixture of quantitative and qualitative analysis has not been chosen for this research, which is a method of analysis that is less relevant to the subject matter of the study than a single qualitative study.

[bookmark: _Toc14009]3.1 Questionnaires and interviews
A case study orientation is a relatively standard research approach that explores the entire process of research and is integrated into the world of display. In a case study, the researcher needs to observe the entire research process and analyse the research through the data provided by the participants. For example, in an article study where interviews are used for data collection, a single study may include a very large amount of data, and the source of many data may be from just one case study. A single qualitative study is more appropriate for this article's research as it explores the use and planning of strategies by supply chain managers in engineering manufacturing companies. No ethnographic or phenomenological questions are designed in the research for this paper, data information is one of the factors that is focused on in the research for this paper, and participants are selected for interviews and questionnaires in order to ensure saturation of data in the research.

For this study I will select Chinese manufacturing companies, about 50 or so. The goal of the questionnaire is to collect data on the supply chain management practises employed by engineering manufacturing enterprises. The questionnaire will be distributed to an industrial sample, and the obtained data will be analysed using statistical methods. In order to gain a deeper understanding of the supply chain strategies of a select number of engineering manufacturing companies, interviews will be conducted there. In semi-structured interviews, key stakeholders such as supply chain managers, production managers, and logistics managers will participate.

Data will be collected using qualitative research methods, starting with a questionnaire that will be administered to a randomly selected sample, listing the appropriate research questions and research objectives, and compiling the data from the participants' responses. Interviews can be conducted either online or offline, The use of questionnaires and interviews to collect data in this study will enhance the usefulness and authenticity of the study and make it more meaningful. The questionnaire has been placed in the appendix.

[bookmark: _Toc13475]3.2 Porter's value chain model
Porter's value chain model can be used as an important basis for competitive strategy in engineering manufacturing companies. The various elements of Porter's value chain enable companies to maintain a competitive advantage in business competition, and engineering manufacturing companies manage their supply chains in a business environment mainly due to different components (Peter, 2009). The model of Porter's value chain describes how value is added to a company's numerous links, from the acquisition of raw materials to the delivery of the final product or service. The methodology can aid firms in identifying the crucial areas in their internal business processes and optimising those points to boost productivity and save costs. When considering supply chain strategy, Porter's value chain model can aid firms in identifying the essential links and activities in their supply chain and maximising the value of these activities, The success of a company's supply chain depends heavily on its sourcing efforts. By determining the appropriate sourcing channels and delivery techniques, businesses can obtain better sourcing prices and faster delivery times, thereby increasing supply chain efficiency and decreasing expenses. To establish a seamless manufacturing process, a corporation may need to coordinate its production activities with its suppliers and consumers. Companies can reduce expenses and improve the dependability and resiliency of their supply chains by maximising manufacturing efficiency using modern technologies and techniques. Logistics involves transporting goods or services from the provider to the client. By optimising their logistics procedures, businesses may increase delivery speed and accuracy while simultaneously boosting customer happiness and loyalty. After-sales support should be included in a company's supply chain because it can boost customer loyalty and satisfaction. Businesses can increase customer satisfaction and loyalty by building an efficient after-sales service system that enables them to provide enhanced customer assistance and solutions, as seen in Figure 1 (Wang et al., 2022).

[image: 截屏2023-02-10 下午3.35.07]
Figure 1 Resource by; (Wang et al., 2022).

[bookmark: _Toc30609]3.3 Porter's Five Forces Analysis
The Five Forces Analysis model, developed by Michael Porter[1], has a significant impact on how competitive strategies are developed in an industry. It states that there are five fundamental competing forces at play in a market, in addition to the original competitors. The status and combined strength of these five core competencies define the level of industry competition, which in turn affects the level of industry profit potential and the flow of capital into the industry, which in turn affects the company's ability to maintain high returns. These forces include the ability of customers to negotiate, the ability of potential competitors to enter the market, the ability of substitutes to replace the original product, and the ability of suppliers to negotiate. The five forces include the negotiating strength of customers and suppliers, the ability of potential competitors to enter the market, the availability of substitutes, and the level of industry competition at present.

The Porter's Five Forces model can aid organisations in better creating and implementing their supply chain strategy by supporting them in identifying the supply chain's primary players and their impact on the business. A firm's competitors in the supply chain, for example, could exert pressure on it by delivering goods or services of a greater quality, at a lower price, or more rapidly. Potential competitors could enter the company's market, threatening its supply chain. Substitutes may affect a company's supply chain, for instance by reducing demand if they are more economical or available. Suppliers may have an impact on a company's supply chain; for example, if their prices or delivery capabilities change, this may affect the company's capacity to generate and deliver. A company's supply chain may be affected by its consumers. For instance, if customers want higher quality or faster delivery, this may have an effect on the organization's production and supply chain operations.

[bookmark: _Toc24442]3.4 SWOT analysis
[bookmark: _GoBack]Using the SWOT analysis framework, analyses are conducted on a corporation to determine both its internal prospects and threats, as well as its internal strengths and weaknesses. By assessing these factors, a firm can develop a strategy and gain a deeper understanding of the resources and operating environment in which it operates. When considering supply chain strategy, a SWOT analysis can aid a business in identifying the essential elements of its internal and external surroundings, enabling it to develop an acceptable supply chain plan. For example:
· Internal advantages: Businesses can benefit from a robust supply chain network, efficient production procedures, and high-quality products. Using these advantages allows organisations to reduce expenses and improve supply chain efficiency, hence enhancing their market competitiveness.
· Internal disadvantages: Issues such as outdated technology and a dearth of management knowledge could be detrimental to businesses. The effectiveness and quality of the supply chain can be improved, and organisations can make better use of their own resources, if certain disadvantages are identified and solutions are developed to overcome them.
· External opportunities: Emerging markets, market expansion, industry changes, and new technologies provide business opportunities. By recognising these opportunities and acting strategically in accordance with them, businesses can expand their market share and improve the effectiveness and quality of their supply chains.
· External threats: Emerging competitors, fluctuating government laws, and escalating raw material prices are all potential threats to firms. By recognising these risks and taking necessary action, businesses may protect their market share, reduce costs, and improve supply chain efficiency.

[bookmark: _Toc8600]3.5 PEST analysis
PEST analysis, where P stands for Political, E for Economic, S for Social, and T for Technological factors, refers to the examination of a company's macroenvironment. Each of these factors has a substantial impact on the growth and success of a company. PEST analysis is a tool that can help firms develop and manage their supply chain strategies by detecting key external trends and impacts.
· Political factors: Changes to government laws and regulations may have an effect on the supply chain of a corporation. Examples include trade pacts, tariff regulations, and regulatory compliance.
· Economic factors: A corporation's supply chain strategy may be affected by changes in the economic situation. Examples include price rises, exchange rate fluctuations, and economic recessions.
· Social factors: Social trends and cultural shifts can also have an effect on a company's supply chain. Examples include the growing interest in sustainability and environmental protection, as well as the desire for quality and transparency among customers.
· Technical factors: Technological advances may have an effect on a corporation's supply chain. For instance, IoT technology improvements may affect how firms network and manage their supply chains.
























[bookmark: _Toc32334][bookmark: _Toc2530]4. Results
Using descriptive statistics to analyse the data received from the questionnaires, a summary of the supply chain strategies utilised by engineering manufacturing companies will be presented. The interview data will be subjected to thematic analysis to identify themes and patterns of significance.

I will choose Chinese manufacturing companies for this study. The proposed research will throw significant insight on the supply chain policies utilised by engineering manufacturing companies. The study will assist in identifying the characteristics that influence the selection of supply chain strategies and assessing the efficacy of present tactics. In order to boost engineering manufacturing organisations' productivity, cost effectiveness, and overall profitability, the findings will also provide suggestions for improving supply chain strategies. The survey provides an overview of the industries where the engineering and manufacturing industry's major players are focused, such as machine construction, electronics manufacture, etc. In order to analyse the requirements and challenges faced by firms of varying sizes in terms of supply chain strategy, we must first determine the sizes of the survey participants. Examining the key responsibilities of the supply chain management departments of various organisations in order to determine their priorities and areas of concentration. To analyse the impact of supply chain strategy on business competitiveness, it is vital to comprehend the industry's perspective on supply chain strategy's importance in engineering and manufacturing operations.







[bookmark: _Toc12422]5. Evaluation
The research title chosen for this article is Supply Chain Strategy in Engineering Manufacturing and provides an overview of the research questions. The introductory section of the study describes the background to the study, the purpose of the study and the research questions in a sequential manner, which is in line with a normal research process. The background of the study provides an adequate introduction to the main directions of the study, the purpose of the study explains the main motivations and desired results of the study, and finally explains the research questions in turn as they unfold in the body of the study. The literature review section of the study describes the Porter's value chain model, supply chain management strategies and supply chain innovation perspectives in engineering manufacturing firms respectively. The descriptions in the literature review section are based on studies from similar articles, respectively explaining what the study was able to relate to the research questions, which are relevant to the data analysis and discussion later in the article. Secondly, the main form of research in this article is qualitative, which has some degree of limitation for the article. While qualitative research can be conducted using questionnaires and interviews to collect data, quantitative analysis and secondary data as a secondary method of data collection would have made the overall data collection more comprehensive. The data collected will be analysed and discussed as the qualitative research data collection is more detailed and in line with the research of this paper, the research proposal will be successful and the chosen research method will allow for the collection of high quality data. The research plan for this paper is already very clear and will yield better results during the subsequent body of research.

Final is the timescales for dissertation.
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[bookmark: _Toc912]Appendix
Interview questionnaire
1. What type of engineering and manufacturing business does your company work in?
a) Machinery manufacturing
b) Electronics manufacturing
c) Automotive manufacturing
d) Aerospace manufacturing
e) Other, please specify: ______

2. What is the size of your company?
a) Under 50 people
b) 50-200 people
c) 200-500 people
d) 500-1000 people
[bookmark: _Toc15056]e) Over 1000 people

3. What are the main tasks of the supply chain management department in your company?
a) Supplier selection and evaluation
b) Material procurement
c) Inventory management
[bookmark: _Toc18295]d) Logistics management
e) Other, please specify: ______

4. How important do you consider supply chain strategy to be in the engineering manufacturing business?
a) Very important
b) Important
c) Moderately important
[bookmark: _Toc20214]d) Not very important
[bookmark: _Toc8718]e) Not important

5. What are the main objectives of the supply chain strategy in your company?
a) Reduce costs
b) Improving production efficiency
[bookmark: _Toc22072]c) Reduce lead times
d) To increase the sustainability and environmental friendliness of the supply chain
e) Other, please specify: ______

6. What do you think is the biggest challenge facing the supply chain today?
[bookmark: _Toc13015]a) Unstable suppliers
b) Fluctuating raw material prices
[bookmark: _Toc27992]c) Rising logistics costs
d) Uncertainty in global markets
e) Other, please specify: ______

7. Has your company adopted digital supply chain management tools?
a) Yes
b) No

8. If your company has adopted a digital supply chain management tool, please list the features you find most valuable.
[bookmark: _Toc22954]a) Supplier management
b) Demand forecasting
c) Inventory optimisation
[bookmark: _Toc23143]d) Logistics tracking
e) Other, please specify: ______

9. Which technologies do you think will play a key role in the future of the engineering and manufacturing supply chain?
a) Artificial intelligence
[bookmark: _Toc31624]b) Internet of Things
[bookmark: _Toc4298]c) Blockchain
[bookmark: _Toc32516]d) 3D printing
e) Other, please specify: ______

10. What challenges has your company encountered in supply chain management? How have they been addressed?

11. Please provide your suggestions for improving supply chain strategies in the engineering manufacturing industry.

12. What are your views on future trends in the engineering manufacturing supply chain?
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