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Abstract

:

In the last few years, there have been several big changes in the automotive industry, and global automotive supply chains have faced many challenges, mainly due to the COVID-19 epidemic. The virus had several huge impacts on the global market, with different risk management approaches companies and global supply chains needed to adapt to the altered situation. During the second and third wave of the epidemic, several regions and countries were under lockdown for different intervals in order to stop the spread of the virus. Some countries entered lockdown for the first time, and many of them entered lockdown again, as when the first wave occurred. The economy of the Philippines is dependent on electronics-related industries, which faced extraordinary risks from different sources, and these industries suffered severe consequences because of COVID-19. Crucial automotive suppliers outsource their production facilities to the Philippines region, and the dominant semiconductor segments were heavily impaired due to the lockdowns. Electrification in the automotive industry and the spread of electric vehicles is becoming increasingly important due to rapid technological development. The economic shock caused by COVID-19 forced companies in this sector to diversify their supply chain activities in order to stay competitive, minimize the supply chain-related risks and to start recovery processes. The authors analysed the risks, position, opportunities, challenges, difficulties, reactions and solutions of a certain automotive supplier, which was heavily reliant on the Philippines, and Chinese suppliers.
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1. Introduction


The global issues caused by COVID-19 spiralled out of control at the beginning of 2020. After the quick spread of the virus, many aspects of economic and social life changed dramatically all around the world. First Asian countries, then the rest of the world, started to introduce several restrictions in order to slow down the pandemic. Many companies and entrepreneurs needed to suspend their production and service activities, certain public institutions were temporarily closed, and as a consequence, many people were forced to stay at home as a primary safety measure. Because of this, many employees lost their jobs and businesses had a very tough time paying their expenses while not being able to earn enough profit. These circumstances and actions drastically changed everyday life almost everywhere in the world (Cramarenco 2020).



As many industries depend on each other, these events made it very difficult to react to uncertainty and risks which had never been experienced before. Previous major economic crises were different, in a way, because during those times the health status of masses of people was not in direct danger because of an epidemic; therefore different factors and aspects need to be considered in order to approach this situation. This virus had an extraordinary impact on the electronics industry in the regions of Southeast Asia, which had, and still has, major effects on the European region as well.



A stable and secure supply of metals and other raw materials is essential to technological, economic, and social development. Value chains that supply raw materials are global, economically complex, and involve hundreds of stakeholders. However, the supply chains of metals can be disrupted by physical barriers, market fluctuations, and geopolitical debates. In 2020, COVID-19 caused huge risks and new kinds of disruptions in raw material supply chains. From early 2020, governments around the world introduced strict measures, the most significant being various forms of quarantine, where the majority of industry, educational institutions, shopping malls, and other non-emergency businesses were closed. COVID-19 also had a decisive impact on the development and strategies of European countries and governments. The economic and social effects of the closure have resulted in a dramatic shock to the supply and the demand for both raw materials and key metals for the economy. In mining areas in 2020, “maintaining good relations with local stakeholders will protect plant closures and associated supply disruptions” may not be an entirely surprising approach, but it has received significantly more attention in response to ensuring production flexibility. The main difference in 2020 compared to the past is that the actors of the supply chain are different. Until then, the lower-end users suffered from different sources of risks and supply chain disruptions, and they had to respond to it, now upper level suppliers and actors are also adapting to maintain flexibility (Habib et al. 2021; Wojtas and Walecka 2020).



Suppliers of traded services reported three times as many jobs as suppliers of traded manufactured goods (20% compared to the 7% employment of the U.S.A). Surprisingly, the supply chain traded services subcategory has the highest wage and STEM intensity in the economy. While most patents are held by manufacturing vendors, vendors of marketed services have the highest incidence of STEM occupations (59% of STEM jobs and only 9% of patents). In the B2C sector, manufacturing employment has also declined, mainly due to growth in local services (health and “Main Street”). The B2C main street subcategory (for example traditional consumer services such as retail stores and restaurants) grew rapidly in terms of employment, but experienced the lowest wage growth. During the Dotcom crisis (2000–2002) and the Great Depression (2007–2009), annual employment growth in the supply chain category declined significantly more than in the B2C category, but the supply chain category grew faster in the pre- and post-recession period than the B2C category. During the Great Recession (2007–2009), average annual employment growth was much lower in the supply chain category than in the B2C category (−4.7% vs. −0.8%). Higher cyclicality in the supply chain category results in wage growth. The economy of the supply chain is bigger, has higher wages, more STEM intensity, and more patents than the B2C industry. By separating commercial suppliers into production and services, the subcategory of services distributed in the supply chain (such as design, engineering, and cloud computing services) is very large and has most STEM occupations but low patentability. Looking at the dynamics of growth in the supply chain economy, employment has moved away from production towards the trade in services (Delgado and Mills 2020; Kilay et al. 2022).



The coronavirus epidemic of 2019 (COVID-19) has brought huge social and economic changes. The risk management and governmental responses around the world have been extraordinary; from financial stimulus packages to unprecedented restrictions on social distance and a ban on international travel. Border control and mobility restrictions have been widely approved to limit the spread of the virus. The crisis has raised questions about the need for business travel, provided a political basis for nativists in favour of greater protectionism and stricter border controls, and disrupted international supply chains. For decades, cheap supply and minimal stocks have been the main part of supply chain management. However, as COVID-19 has demonstrated, in an increasingly volatile world over-reliance on the above factors means vulnerability. The three main drivers of supply chain fragility at the organizational level are consolidated production centres, reduced inventory levels, and a lack of supply chain transparency. COVID-19 is likely to favour long-term flexibility rather than short-term efficiency (planning for quarter year). The growing number of natural disasters, climate crises, epidemics, or other shocks is likely to lead to further risks and greater functional redundancy in supply chains. The challenge is to find the right balance between a lean, efficient supply chain that does not carry a surplus (ideal for a just-in-time stock system) but is sensitive and suited to unexpected shocks. This includes rethinking stock management in a timely manner and computing technologies (Free and Hecimovic 2021; Barbosa et al. 2022; Reyna-Castillo et al. 2022).



COVID-19 negatively affects how companies can identify and assess supply chain risk due to global disruptions that few companies have been able to predict. COVID-19 affected supply chain security/continuity/firmness, with a short-term negative impact (Aday and Aday 2020; Chowdhury et al. 2021). However, supply chain sustainability has not been directly affected by disruptive effects, as most companies believe they have been able (or will be able) to recover and regain the previous performance of their supply chain. It can be seen that the risk identification of the supply chain plays a key role, which requires cooperation with partners at different stages of the supply chain, as well as the sharing of knowledge during the process. (El Baz and Ruel 2021; Shekarian et al. 2022).



The COVID-19 epidemic highlighted the importance of how perceptions of value can change rapidly. COVID-19 has uncovered not only the fragility of the food supply chain, but also its hidden ability and flexibility to adapt and protect the health and safety of consumers and employees in a case of a disruption. The focus on health and safety, as well as the focus on well-being, has also suddenly received significant attention from companies, decision-makers, and consumers equally (Mollenkopf et al. 2020).



“The food supply chain (which would actually be better called a network) is an extremely complex thing that interacts with a wide variety of natural, economic, demographic, cultural and political factors.” (Bőgel 2020). Presumably, as a result of the virus, the actors in the supply chains will work with higher stock levels in the future, thus emphasizing resilience and adaptability. “Where possible, stock levels will be higher, security stocks, alternative sources of supply and distribution channels will increase, and the role of capacities that can be flexibly expanded or reduced will increase. Business plans will give more space to risk analysis and alternative scenarios.” (Bőgel 2020). If companies considering the coverage of food supply from internal sources come to the view that they should reduce risk, supply chains may be shortened and the number of actors may decrease.



Trends in the organization of economic value creation include: regionalization of international value creation, shortening of supply chains, multi-centering of suppliers and increasing the level of security stocks, production of several products instead of one product, creation of coordination centers for the operation of supply chains, digitization, and intensification of automation (Hausmann 2020).



The more significant the adaptability of the BCES (blockchain-enabled circular economy system), the more appropriate the LAD (localization, agility, digitalization) capabilities. Size of the organization and the field of the industry influence the relationship between the BCES and the LAD (Nandi et al. 2021).



Successful store network opportunity management is critical for organizations to guarantee the dynamic flow of their production network (Pitchaiah et al. 2021).



According to some ideas in the post-COVID-19 period, in the event of the next global pandemic, it will not be a transformation of the resilient supply chain which is accepted as the new normal, but an extension of traditional and ongoing efforts (Ishida 2020).



The epidemic highlighted the importance of a coordinated approach to entrepreneurship, supply chain management and strategic management issues for both companies and researchers. For example, as a result of the ban on public gatherings, restaurants were unable to offer their main service, the experience of dining in a restaurant. In addition, they have struggled to obtain basic supplies such as beef and pork, for which there have been no shortages so far. These two supply chain challenges have led restaurants to look for new opportunities to reach customers (so-called entrepreneurship) and steer their business models to new sources of potential competitive advantage (i.e., strategic management). (Ketchen and Craighead 2020).



Electric mobility, self-driving cars, automated factories, and car-sharing are just some of the key disruptions the car industry faced even before the COVID-19 events. Many recent developments of the COVID-19 situation may cause concern. For example, the COVID-19 crisis has forced about 95 percent of all German automotive companies to put their workforce on short-term jobs during downtime, which has led to workers being laid off temporarily and receiving a significant portion of their pay through the government. Prior to the COVID-19 crisis, automotive players were uncertain about the use of digital channels, while companies in other industries made progress aggressively. Industries generally recognize that long-distance selling models will become “normal” in the future, and some players in the industry are already preparing to adopt this model in response to consumer demand. Companies need to focus on specific areas to make their supply chains more resilient after this epidemic. For example, they must carry out strict controls on the health and safety of the workers, and monitor the interactions and the problems. They need to build trust among key stakeholders, relaunch operations based on demand-based data and analysis, and based on transparent supply chains. Overall, organizations should not return to business-as-usual, but should restart with new, faster processes and tools, as well as comprehensive, agile techniques. (Hofstätter et al. 2020).



When automotive production suddenly stopped in March, new vehicles were only produced again in early May. Even then, production progressed rapidly. At the same time, consumers continued to buy vehicles while demand for cars remained surprisingly strong in an uncertain economy, where supply chains faced huge risks in the market. OEM conveyors tried to switch to full production. While suppliers tried to reach the previous level of supply, they were held back by their own planned global supply chains. The situation was complicated by the fact that the parts came from Asia, mainly from China. Trade disputes with China have not helped either. COVID-19 has shown how vulnerable the global supply chain can be in the midst of disruptions, disasters, and crises (Gifford 2020).



Months before the outbreak of COVID-19, global automakers were already thinking about localizing the production of their critical components. The tax war between the United States and China has peaked, causing trade tensions. The intensity of protectionism, through targeted financial trade barriers, has become a real and current threat to multinational car operators that need to pay attention to this threat. Today, most of the leading global automakers source 30–60% of their parts from China (Bhat 2021; Ye and Lau 2022).



An interwired supply network (ISN) is a set of interconnected supply chains (SCs) that, in their integrity, ensure the supply of goods and services to society and the market. The latest example of the COVID-19 epidemic shows that in case of an unexpected global event, the resilience of SCs to disturbances should be considered on a scale of survival or viability to avoid collapse of SCs and the market and to ensure supply of goods and services (Ivanov and Dolgui 2020).



The lean supply chain, which relies on just-in-time and zero stock management strategies, is over-exposed to disruptions caused by the epidemic. Before the epidemic, the efficient long-term inventory strategy was to operate with as low an inventory as possible, only ordering the necessary parts, and using them for production processes as soon as they arrived. Because of the mentioned vulnerability to the uncertainties and risks caused by the global market situation, this may no longer be an efficient way to secure key components and materials. (Balogh et al. 2020).



Building agility is an expensive practice and it would not be appropriate for companies to completely transform their supply chains to deal with “black-swan” events such as the COVID-19 virus. With greater emphasis on excellent communication mechanisms and effective information transfer between suppliers and customers, partnerships are intensifying to respond more quickly to changes in the operating environment. Thus, the focus shifts from cost savings in lean SCM to value creation in an agile SCM. To incorporate greater agility, companies may consider implementing risk management strategies that take into account procurement dependencies and introduce “buffers” to reduce the effects of unexpected events (McMaster et al. 2020).



The advantages of the lean philosophy and agility in supply chain management enables not just different levels of efficiencies, but also security and flexibility, which are crucial to react to market changes, demand-related changes, and enable proactive strategies as well. It also enhances supply chain risk management processes and opportunities, which are essential to mitigate the damages of events such as COVID-19 (Upadhyay et al. 2022).



The pandemic has caused an international economic crisis. “Sectors based on personal interactions (tourism, catering, personal and cultural services) collapsed immediately, but other sectors such as processing industry also suffered great damage. Even those sectors whose demand for their products more or less survived did not have access to the inputs needed for production due to the difficulties of crossing borders, which limited their production. The international production and supply chains that developed in the years before the crisis, which networked the world and became an important component of world production, were suddenly disrupted or stalled.” (Palócz and Matheika 2020). There was a setback in industry (industrial export sales fell by 38% between April and May), construction and services (transport and warehousing fell by more than 20%—due to travel restrictions and curfews, interruptions in foreign trade in goods, etc.). The closure of the border in September did not help the tourism industry either. Forecasts assumed an economic recovery in 2021, but it should not be forgotten that the coronavirus is still present, which will affect and hold back some sectors (such as tourism).




2. Objectives and Methodology


2.1. Case Study Section Review


The authors use the case study methodology, where they focus on certain aspects of the chosen company, which is a multinational automotive supplier. It is globally present in more than 15 countries with a total of more than 50,000 pcs employees with a revenue of more than 1 billion EUR/USD. The authors conducted the interviews and participant observations in 2021.



In general, in case studies the area of research can be a period of time, a group of people, or a company, but the main point is that the target of the study is narrowed down to a certain example. A case study can be descriptive, when the details of a certain example are described, or it can be explanatory, in which case the goal is to understand, for example, the processes, the reactions, or the structure of a firm (Babbie 2003).



In this research, the authors conducted interviews with the experts and leaders of the different analysed areas of the chosen company and, based on the various information that was collected during the interviews and during the participant observation, they created a case study about an automotive supplier, which was affected by COVID-19 challenges. The focus areas of the study were the flexibility and decision-making challenges of the supplier, the different HR difficulties, the demand-related forecast and transportation challenges and, last but not least, the topic of diversification and the related sourcing challenges.




2.2. Interview Section Review


The goal of the authors is to identify, analyse and interpret the COVID-19 related challenges and also the reactions, strategies and solutions of the chosen automotive company to overcome the difficulties. This is a new and relatively uncharted issue, as COVID-19 may only be present for around 3 years, and the authors want to explore the possibilities of how to overcome the different related challenges.



During the research, the authors conducted unstructured, open format interviews as well with several experts in related fields, in order. The interviews took place during September 2021, when the authors had free-form conversations with the relevant experts. The questions were related to the five major areas which are described in the case study in detail. The aim of the interviews was to obtain a better picture of the related challenges and the applied solutions of the company, and to strengthen the participant observation section of the study and uncover further relevant and important information. (Dana et al. 2013). Five interviews were conducted in three major departments, which are relevant for this research: supply chain management, logistics, and human resources, and the summary can be seen below in Table 1. Each of these interviews was about two hours long.



As the participants and the selected company asked for anonymity, further details cannot be shared about the company or about the participants.





3. The Consequences of the Epidemic in the Philippines


In the Southern Asian region, the Philippines is one the key targets for foreign investors to outsource production facilities and processes due to its location and advantages. Because of the cutting edge global competition, multinational companies try to exploit the competitiveness of the countries, and in this case the human resource cost of the Philippines is below average. The other advantage is the quality of the manpower. The second language in the country is considered to be English, enabling the smooth transition of work from other countries, and the English business language overcomes the challenges of language barriers, which can be the decisive factor of the outsource location. As a consequence, there has been a substantial amount of foreign investment starting from the beginning of the 21st century (Intarakumnerd et al. 2010).



Many major electronics-related, mainly semiconductor, suppliers have been increasing their presence in the Southeast region of Asia, especially in the Philippines. The importance of the Philippines to electronics-related businesses is substantially increasing because of the growing demand for different semiconductor-related products, mainly electronic devices in the field of transportation, computing, communications, healthcare, energy, and in other similar areas. Due to the extraordinary technological development and the electrification in the automotive industry, this region has become one of the strategic locations for sourcing related supply chain activities while minimizing risks. The products of Philippine industries are further processed in supply chains, mainly in China. The Chinese presence in electronics-related industries is becoming more influential because of the increased outsourcing of core production processes, ranging from surface-mounted technology (SMT) production to full box builds to China. Because of all of these factors, the COVID-19 impact on the Philippines caused severe supply issues and risks in global supply chains, especially in the Chinese region (Caldwell et al. 2021). See Figure 1.



During the second wave of COVID-19, there were long lockdowns in the Philippines region, and during the third wave there was also another severe quarantine, which was extended due to infections, heavily impairing the automotive industry as well. The semiconductor industry was highly dependent on this region, and as a consequence, due to the production suspensions, delays, material issues and the lack of transport options, this issue affected the global automotive supply chains as well. Because of the supply chain disruptions and the related risks, the companies that outsourced their production to the Philippines had to find alternative ways to satisfy the customers’ demands in order to avoid major negative consequences. Although this could be considered to be a vis major case, everything still needed to be done in order to avoid global supply chain issues, especially in those cases where the negative effects could be seen in advance. In the automotive market, mainly in electronics, there are several distributor and broker companies, who stockpile different materials, semi-finished and finished products, in order to sell these with a high profit margin. Members of the supply chains can also provide support with their own stock to help their business partners. These stocks located all around the world could be used to mitigate the negative consequences of these situations (Kumar and Sharma 2021).



Diversification could be another alternative solution, which means that a part of the production is sourced to another area. Global allocation between partners could also be a positive approach to keep production running based on different priorities. These practices were actively used during the third wave of the COVID-19 lockdown in the Philippines, and in the Chinese region as well, by members of global automotive supply chains. Despite the fact that these methods were applied in order to minimize the different risks, the transport costs were exceptionally high, as air freight, especially hand carries and NFO services, had to be extensively used in order to supply the customers in time (Lin et al. 2021).



The electronics and semiconductor manufacturing industries are among the most important ones in the Philippines; these contribute the most to economic growth in the country. The ratio of the semiconductor manufacturing firms to electronics manufacturing firms is around 3 to 1. There are more than 3 million direct or indirect employees in this sector. The steady growth of electronics exports can be seen at Figure 2. This segment produces more than 50% of the country’s total exports (Las Marias 2019).



Considering all of these, the negative consequences of COVID-19 affect not only the mentioned global supply chains, the virus presents outstanding challenges to the country in all aspects of life.




4. The Importance of Electrification


Electric car sales started to skyrocket in 2018 and 2019, while the traditional internal combustion engine models kept their popularity. Most of the electric two wheelers are used in China and India and they are also widespread in the ASEAN countries. Electric micro-mobility is also becoming more attractive, mainly in the large cities. The number of electric buses and trucks is also becoming more significant; in this case China is also the biggest market for these vehicles. There are several cities where the whole bus fleet is fully or almost fully electrified. The production of electric buses is also present in Europe, India, Latin America, in addition to the Chinese region. The electrification of shipping and aviation is also in progress (IEA 2021).



Besides the electrification of vehicles and other modes of transports, the importance of technologies related to robots are also crucial for development. In supply chain and logistics-related processes there are many areas where automation has an essential role. Warehouse and transport electric robots and droids, either semi-autonomous or autonomous, are becoming an essential part of modern processes. They enable efficiency levels that could not have been reached with older technologies or non-electric solutions (Khamis et al. 2021). See Figure 3.



In 2019, there were almost 5 million electric vehicles in use in the world. Compared to that, about 2 million new battery electric vehicles were added to the worldwide fleet in 2020. Because of the electric transmission, these vehicles are gaining recognition and acceptance on a worldwide level; it is the goal of many car maker companies to follow this direction. The electrification process is a new and innovative approach. Tesla is among the leading battery electric vehicle sellers. Tesla took this advantage and followed the path of designing and assembling electric vehicles exclusively. China is the biggest consumer of all-electric vehicles, and this was further empowered by government actions, which include exemptions from tolls or even from parking fees.



At Figure 4 it can be observed that the majority of the battery electric vehicle registrations are mainly in the Asia-Pacific region, reaching almost 3 million units in 2021, more than doubling the amount compared to 2020. European registrations are also increasing rapidly since 2020; in that year registrations almost reached the level of the Asia-Pacific region. The Americas, Africa, and Middle East regions are showing a growing trend as well, but the rate is not that high compared to the Asia-Pacific and European regions.




5. Case Study—Automotive Supply Chain Difficulties Related to the Lockdowns in the Philippines


The authors analysed the status, challenges, risks, opportunities, and decisions of a key automotive supplier, which is reliant on the Philippines and Chinese supply, during the second and third wave of COVID-19. This company has been facing many difficulties, just like almost all the members of the global automotive supply chains since the beginning of 2020, but the most difficult period proved to be the second and third wave, for several reasons. In this case study, the different supply chain-related challenges of this company are presented.



5.1. Flexibility and Decision-Making Challenges


There has been a huge pressure on car makers and Tier 1 suppliers due to high performance expectations, even before the spread of COVID-19. As a consequence of the virus, there are several factors to be evaluated in order to understand the challenges.



Standardization is an efficient approach on different levels (Gerőcs and Pinkasz 2019) to control and manage the processes, information, and material flow, and almost every aspect of a certain subsidiary. Although it has its advantages in the area of cost efficiency, it also has a disadvantage when dealing with regional or plant-specific challenges and risks. Centralized decision-making can be inflexible when it comes to the unique challenges a certain plant has to face (Bhattacharya et al. 2014).



This inflexibility can lead to many issues, especially in the market situation caused by COVID-19. Validating totally new suppliers or new production facilities of current partners can be a slow and difficult process normally, being proactive with securing the supply is one of the key factors that proved to be efficient during the second and third waves for the company.




5.2. HR-Related Difficulties


The human resources areas of the logistics and supply chain activities were getting more critical due to the consequences and unforeseen risks of COVID-19. The workload of each individual was getting significantly higher, resulting in many hours of overtime.



In addition to the general challenges, motivating the employees and making sure to balance and support their health and welfare were key in order to achieve corporate goals and to keep integrity at all the levels of the organization (Azizi et al. 2021).



As the electronics-related segment of the Philippine economy has strategic importance, the different HR-related issues could have a severe impact. The morale and efficiency of both direct and indirect workers may be reduced due to high corporate pressure.



Sustainability of the operation is key (Yadav et al. 2020) but due to the lockdowns, many people lost their jobs, and when the government gave the green light to restart the production processes, new recruiting waves could be observed. On the other hand, for those who continued to work with exceptionally high loads, burnouts and seeking other opportunities were not uncommon among the employees. The fluctuation rate was rather high, and keeping key employees became harder as companies could not afford to provide sufficient salary increases due to the severe market conditions caused by COVID-19.



Digitalization is another important aspect which gained even more importance during the pandemic. This process enables a lot of opportunities both to employers and to employees as well. The different digital trainings, home office options, and workforce management have started to become a crucial part of overcoming pandemic-related challenges (Veluchamy et al. 2021).



The analysed company managed to solve the HR issues by reallocating the load on the complete supply chain team, while also keeping direct employees by reducing their weekly working days.




5.3. Forecasting Challenges


Another big challenge was related to forecasting. In this volatile market situation, where the workforce could not be fully secured as mentioned previously, and due to the extraordinary risks and dependency on certain governmental decisions, forecasting, and the related inventory and risk management was one of the top critical focuses of companies in global supply chains. Production load and sales commitments had to be aligned, which was a great challenge.



When there are a few critical bottleneck items for production, which has constant supply issues, and the other components keep arriving on time, then as a consequence a huge inventory, which has significant costs, (Yagi and Managi 2021) will be stockpiled, as the rate of the incoming materials is much higher than the production and outbound rate. Because of the uncertainty and risks caused by the virus, the end customer demand fluctuates as well (Gyenge et al. 2021).



As a consequence, the forecast stream coming from the car makers caused huge issues in the supply chains, starting a bullwhip effect. Every member of the supply chains has certain system settings based on their interests, which converts the received forecasts into production orders. Based on these, they drive the material supply, and as the information flow contains a high level of risk, most of the members either ended up with a lot of excess stock, or faced huge material shortages. The load and chase strategy was also used, when companies loaded a certain amount of demand in their system, sometimes ignoring the customer demand in order to avoid gaps in production (Yang et al. 2021).



This was against material management lean principles, such as just-in-time, but in some cases this was the only way of securing the critical items which were either on allocation, or where the suppliers had severe capacity constraints or raw material issues. Aside from this, many other lean management tools and philosophies were still crucial in the production processes. During these difficult times, the value from the customers’ point of view might have also changed. Before COVID-19, the inventory level of a firm added little to no value to customers, but during the second and third waves, having safety stock of certain critical components actually provided major benefits, and this was often acknowledged and requested by customers. In return, to compensate the higher inventory level, the customers financed a portion of the excess materials (Czifra et al. 2019).



Inventory financing is always a sensitive and difficult topic, even when negotiating with the closest customers. The chosen company for the case study successfully initiated this process with its key customers, where the load, commitments, inventory level and sales forecast had to be aligned. See Figure 5.




5.4. Transportation Challenges


The spread of COVID-19 forced governments to act in order to protect people and slow down the virus. The lockdowns started a whole new chapter in cargo transportation. Before 2020, sea and rail freight methods were preferred in the Asian region, while air freight options had huge disadvantages due to high costs and limited capacity. The need to return to normal business processes was clear, but many conditions have changed in the meantime (Budd and Ison 2020).



Lockdowns in many countries, including the Philippines and the Chinese regions, seriously impaired transport opportunities and movement of components (Raj et al. 2022) and, in parallel to this, also generated huge risks. In many cases, no inbound or outbound freight could be transported from different harbours, airports, or even from entire cities; some members of supply chains became isolated. Courier services quickly reached their capacity and much road freight could not reach certain destinations, so the flow of international freight was stunned. In the third wave, this also caused huge issues. Although there were some previous experiences from the previous waves, the members of global supply chains faced similar issues again. Container shortages started to cause even greater disruptions and cost increases in supply chains than before. The heavily increased demand in Asian–European routes, the decrease in the availability of free containers, the overbooking of many transport companies and the lack of capacity at harbours forced many companies to keep regularly using air freight to solve the supply issues. Instead of cost minimization efforts, the trend of securing production with sufficient materials became more dominant.



The chosen company for the analysis also had to conduct negotiations with key Asian suppliers, mostly in the Chinese and Philippines region, to diversify their production, and secure long-term supply options with the most trusted transport companies. See Figure 6.




5.5. Diversification and Sourcing Challenges


When production was shut down in China, new sources and alternatives needed to be found in order to keep production running and to reduce supply chain risks. Asian lockdowns were impacting the majority of global supply chains, as many companies still relied on the supply from China and the Philippines. As an alternative, several firms outsourced some or all of their production facilities to a different location, which could operate independently (Zhu et al. 2020).



In order to achieve the best possible results, the whole activity needed to be analysed with proper risk management approaches in order to achieve a successful transition from one location to another. Without these holistic preparations and planning, major operations could not guarantee success without dealing with different risks (Juhász et al. 2020).



In this case, Mexico was chosen as a target. Splitting the production with Mexico as well from the Philippines meant that even if the situation in the Southeast Asian region grew worse during the current wave, or at a later time, the opportunity to generate revenue elsewhere was created; however, different related risks also needed to be evaluated (Bacsi and Hollósy 2019).



This kind of diversification was unfavourable for the firm in the short run, as this kind of production transfer generates huge costs and risks, which need to be mitigated as much as possible (Mogos et al. 2019); this also means new opportunities for the company in the long run. In many cases, the procurement of a material is based on the mix of the quality, cost, capacity, and efficiency that can be provided by a supplier. There is often only one supplier, which seems to be the best choice for the company; however, there are some cases where the companies share their purchase orders between two or more suppliers. This might not be the best short-term solution, as the costs are usually higher in total, but this kind of multi-sourcing did help a lot during the earlier COVID periods, and it is still very efficient. Even if one supplier had any kind of disruption, the other suppliers could support production processes, so the multi-sourced materials had a much more secure supply overall.




5.6. Results of the Case Study


As a result of the case study, the authors identified the different challenges of the chosen automotive supplier. The validating process of new production sites and suppliers, the reallocation of the workload, inventory financing initiations, negotiations and close cooperation with the trusted partners, and last but not least splitting the sourcing and production have proven to be successful in overcoming pandemic-related challenges. During the analysis of the company, the authors identified key topics and areas which were the most impacted by COVID, did researches in the relevant literature, and in the conclusion section the actions and strategies of the chosen supplier are compared with the literature findings.





6. Conclusions


Reflecting on the literature regarding the standard issues in these areas the authors interpret the strategy and solutions of the analysed company based on participant observation and on conducted interviews with the experts and leaders of the relevant fields in Table 2.



In the literature, the approach of standardization (Gerőcs and Pinkasz 2019; Bhattacharya et al. 2014) is often reinforced by its various advantages, but at the chosen company the standard processes had negative effects on the validations due to the long approval procedures.



Based on the literature, employee motivation (Azizi et al. 2021), resolving workload issues, sustainability of the operation (Yadav et al. 2020), and digitalization opportunities (Veluchamy et al. 2021) are important topics, and the analysed supplier used a combination of these in addition to reducing the weekly total working hours in order to overcome the HR-related issues caused by the pandemic. In Figure 4, the highest priority issue was also a HR-related one based on that statistic.



The customer demand fluctuations caused by uncertainties and risks (Gyenge et al. 2021) have several effects on supply chains. The increased levels of inventories, and the associated costs (Yagi and Managi 2021) are partially caused by the bullwhip effect (Yang et al. 2021) caused by these forecasting issues. The chosen supplier overcame the negative effects of the huge levels of inventories by negotiating and requesting inventory financing from the customers and also keeping the load versus commit targets, while securing the supply of the critical components. In Figure 6 it can be seen that the negotiations and shortages were among the top issues according to the results of the statistics.



The transport terms and conditions (Budd and Ison 2020) could not be reverted to the 2018 and 2019 state, the related transport costs increased, and the possibilities and methods decreased (Raj et al. 2022); in order to secure the supply of the critical components, the analysed company started negotiations with the key suppliers and transport companies.



In order to successfully plan and execute the outsourcing (Zhu et al. 2020) of certain parts of the production and to secure the operation (Juhász et al. 2020) all the relevant risks had to be evaluated (Juhász et al. 2020) and mitigated (Mogos et al. 2019). The chosen supplier managed to diversify their production by introducing dual sourcing for one of the most critical materials.



As a conclusion, the authors compared the literature with the case study results in the different relevant areas. In some cases, the chosen supplier chose strategies which were suggested in the standard literature in the HR, transportation, diversification, and sourcing areas. In other cases, the supplier had to adapt to the changed market situation, and used different strategies and actions which were not part of the focus or suggestions of the standard literature in the flexibility, decision-making, and forecasting areas. In these areas the chosen supplier used rather uncharted and new strategies due to the changed market situation because of COVID.



All in all, it can be observed that the supplier used strategies that could be related to the standard literature in some of the analysed areas, while in other areas unconventional and new strategies had to be explored and used, reacting to the pandemic-related challenges and market changes in the electronics industry.



In general, due to the pandemic, almost all aspects of life have changed; people, governments, supply chains and companies had to adjust to the new situation and had to deal with the different related risks. The consequences for the Philippines were severe problems with automotive supply chains during the second and third waves of the pandemic. The different members of the supply chains faced many challenges because of the lockdowns. They had to adapt their strategies based on their opportunities and on the changed market situation, and the companies had to closely work together in order to stay competitive in this challenging and growing sector.
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Figure 1. Estimated economic trade impact from Chinese supply disruptions due to the coronavirus COVID-19 pandemic in the Philippines as of February 2020, by industry (in million U.S. dollars). Source: own compilation, based on Statista (2021), https://www.statista.com/statistics/1104369/philippines-economic-trade-impact-from-china-due-to-the-coronavirus-covid-19-pandemic-by-industry/ (accessed on 1 June 2022). 
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Figure 2. Philippine Electronics Exports ($bn). Source: own compilation based on Las Marias (2019), https://www.eetasia.com/a-look-at-the-current-philippine-electronics-manufacturing-landscape-part-1 (accessed on 1 June 2022). 
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Figure 3. Worldwide number of battery electric vehicles in use from 2012 to 2020 (in millions). Source: own compilation based on Statista (2022a), https://www.statista.com/statistics/270603/worldwide-number-of-hybrid-and-electric-vehicles-since-2009/ (accessed on 1 June 2022). 
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Figure 4. Battery electric vehicle registrations in selected regions worldwide between 2015 and 2021 (in units). Source: own compilation based on Statista (2022b), https://www.statista.com/statistics/961045/battery-electric-vehicle-registrations-in-selected-countries/ (accessed on 1 June 2022). 
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Figure 5. Supply chain challenges in 2020. Source: own compilation based on Statista (2022c), https://www.statista.com/statistics/1182057/global-supply-chain-challenges/ (accessed on 1 June 2022). 
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Figure 6. Supply chain changes faced by retailers due to the COVID-19 pandemic worldwide in 2020. Source: own compilation based on Statista (2022d), https://www.statista.com/statistics/1143426/coronavirus-changes-to-supply-chain-retail-worldwide/ (accessed on 1 June 2022). 
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Table 1. Interview summary.






Table 1. Interview summary.





	Department
	Number of Interviewed Subjects





	Supply chain management
	2



	Logistics
	2



	Human resources
	1







Source: Own compilation.
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Table 2. Results of the case study.






Table 2. Results of the case study.





	Key Topics and Areas
	Standard Issues in the Literature
	Strategy of the Chosen Company to Overcome the Issues





	Flexibility and decision making challenges
	Inflexibility due to standardization
	Validation of new suppliers and production facilities of an existing supplier



	HR-related difficulties
	Increasing workload and fluctuation, lack of the advanced digitalization options of the direct and indirect workforce
	Exploring the opportunities of digitalization, workload reallocation and the reduction of weekly working hours



	Forecasting challenges
	Increasing inventory levels while facing supply issues with the top gating items, inefficiency of JIT in this market situation
	Inventory financing of the customers, securing more supply from the allocated components



	Transportation challenges
	Reduced transportation possibilities and increasing freight costs
	Securing cargo capacities through negotiations with the key suppliers and transport companies



	Diversification and sourcing challenges
	COVID lockdowns and supply chain constraints
	Dual sourcing and splitting the production in order to reduce the supply chain costs in the mid and long term







Source: Own compilation.
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