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This document aims to critically explore the potential risks that exist in the international supply chain between Flamgard-Calidair and Schischek that could potential threaten the supply of the actuators supplied to Flamgard-Calidair. It will then research and evaluate what steps can be taken to help make the aforementioned supply chain more resilient. Finally, the author will make a series of recommendations that Flamgard-Calidair can adopt into the current procedures based on the findings of the research done earlier on the essay. 
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This purpose of this essay is to critically evaluate an established international supply chain between Flamgard-Calidair and Schischek Actuators distribution centre in Taiwan who supply the company with electronic actuators for use on Flamgard-Calidair’s dampers, using principals of supply chain management. Supply chain management in a company whose purpose is to manufacture and supply customers with a certain product (such as Flamgard-Calidair) must consider demand, supply and inventory requirements for the intended item of production. Thus, examining how inventory flows through the company to accomplish output to the customers’ requirements, at a minimal cost and in a timely manner (Basu AND Wright, 2008). However, the essay intendeds to analyse the potential risks that are apparent between the two companies. This concept is known as a supply chain risk and it appears as an event that may affect the movement and interrupt the planned flow of goods or services (Waters, 2011). The reason a company should consider these risks when importing products abroad is the potential impact a delayed delivery or faulty/damaged goods can have on a project. With Schischek suppling actuators to Flamgard-Calidair which is a vital component in the damper assembly a late or damaged product will halt production and delay the final delivery date by how long it takes to replace or locate the actuator plus assembly time (Brusset AND Teller, 2017). Furthermore, the potential impact late delivery can have on the relationship between Flamgard-Calidair and their clientele affecting future business and networking opportunities (Revilla AND Saenz, 2017). There are two forms of risk to consider when assessing a supply chain:
Internal risks – This form of risk to operations can be controlled by managers such as delays and breakdowns, and there are predetermined ways of resolving them. Such as, having multiple suppliers of holding stock (Waters, 2011). 
External risks – Supply chains are inherently risky as materials are moved through a series of organizations, each with dissimilar procedures, goals, cultures and structures spread around the world and working in different environments (Lockamy AND Mccormack, 2014). In this case, Taiwan has a high risk of natural disasters which can impact business by damaging facilities (for example, typhoon Nepartak in 2016). The significant feature of external risks is they are beyond the control of the managers and cannot be changed, but they can strategize operations to lessen the effects (Revilla AND Saenz, 2017).
Once the paper has identified the risks the author will examine what steps Flamgard-Calidair could take in order to make the supply chain more resilient and offer some recommendations into future projects.   
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Supply-chain vulnerability can be defined as an exposure to a major disturbance, ascending from internal risks within the supply-chain as well as risks external to the supply-chain (Blackhurst et al., 2018). The author has identified the following as potential vulnerability’s within Flamgard-Calidair and Schischek. 
[bookmark: _Hlk531555847]A potential risk of buying goods from Taiwan is the impact of naturally occurring disasters may have on a business. As Taiwan is an island located on the circum-pacific seismic belt it faces frequent earthquakes and from May to September has a high risk of typhoons this provides an external risk in the supply chain and depending on the severity of the disaster and the preparedness of the organisation some supply chains may come to a complete halt (Wagner AND Neshat, 2012). This may have knock on effects, as Schischek may have issues further down the immediate supply chain and may have an issue in procuring the supplies they require on time or may receive fewer shipments due to damaged transportation routes or risk to the individuals responsible for the deliveries. Thus, impacting the consumer Flamgard-Calidair as the actuator will not be able to be manufactured or delivered (Masato AND Linghe, 2013). For example, in 1999 Taiwan suffered an earthquake measuring 7.3 on the Richter scale which collapsed the ultra-high voltage electricity tower in Chungliao Township which resulted in a power failure across Taiwan. This caused a major issue on the production line of a company called Wafer Plants, although there was no physical damage to the manufacturing facility the loss of power came to a complete halt. Since Taiwan is a major exporter in wafers and the majority is produced there, the earthquake not only created a loss in Taiwan, but also interrupted the global supply chain of the electronics industry (Lin et al., 2011). Further developing on this, is the trend of companies moving away from the predominantly local manufacturing and now through international sourcing, manufacturing and assembly supply chains may extend from one side of the globe to the other (Golini AND Kalchschmidt, 2015). For example, Flamgard-Calidair are sourcing a component that is assembled in Taiwan by Schischek who may source sub-components or materials from another organisation within or outside of Taiwan. The motivation for this shift is the perceived cost reduction however, organisations seldom consider the risk of moving materials through longer supply chains which include extended lead times due to crossing international borders, organisational errors and more people handling goods (Skiver, 2015). To combat this a further concept to consider is supply chain visibility (SCV). SCV is the ability of individual parts, products or components in transit to be tracked from the initial source to the final destination (Jeyaraj AND Sethi, 2013). However, this can often to be difficult to achieve as the foundation of visibility is the information collected from multiple points in the supply chain (Busse et al., 2017). The potential issues that may stem is; some of the organisations further down the supply chain may be in underdeveloped areas therefore, the use of Electronic Data Interchange (EDI) is not widely available therefore, making it difficult to share data within the supply chain. In this case Taiwan is not considered underdeveloped and has good access to the internet and Schischek may be equipped with systems that are highly digitised making sharing or transferring data easier however the company that supplies any materials or sub-components may not (Wakolbinger AND Cruz, 2010). Finally, when sourcing products internationally a business must consider the exchange rates. Exchange rates can have an impact the price a company pays for imported goods when said payment is in the supplier’s currency, if there is a lag between the time a purchase order is sent, and payment is made (Kim AND Park, 2014). Dependant on the country of the supplier and the direction of the exchange rate movement, a buyer may be required to pay more than originally intended. However, this concept can work within the buyer favour as if the buyer’s currency reaches a high point, they may pay less than originally intended (Kazaz, 2014). This concept is known as exchange rate volatility and it refers to the amount a specific currency in fluctuation or the uncertainty about the size of changes in the currency value (Aron et al., 2013). A higher volatility means that a currency’s value has been fluctuating over a large range of values, meaning that the price of the currency has changed in either direction dramatically over a short period of time (Giannellis AND Papadopoulos, 2011). With the Taiwan dollar, the author reviewed the current volatility within the last 30 days using an exchange rate website and on the 29/11/2018 it was measured at 0.53% which is considerably low, and the currency can be considered stable (XE Currency Converter, 2018). However, it is important to monitor this as mentioned above it could change any day due to several factors such as government intervention or economic growth/recession (Giannellis AND Papadopoulos, 2011). 
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Supply chain resilience is the ability of the supply chain to return to its original or desired state after being disturbed. Because even well managed supply chains will hit some form of unexpected turbulence or be affected by event that may be impossible to forecast (Christopher, 2005). The author believes it is critical that the following be built into the supply chain ensuring resilience and minimal disruptions: 
A key issue within organisations is creating a better understanding of the wider supply/demand chain, whilst there is often a better understanding of the downstream paths to market. However, the same cannot be said for what lies upstream of the first tier of suppliers (Clark, 2012). Supply networks are a complicated network of interconnected nodes and links, where the nodes signify the entities or facilities such as: factories and warehouses, suppliers and distributors. The links are the means by which the nodes are connected, the links can be in the form of: information, financial or physical flows (Margolis et al., 2018). The vulnerability of a supply chain is determined by the risk of failure of these nodes and links therefore, with a detailed understanding of the supply chain it is possible for the risks to be mitigated and managed, but this may not be practical in larger more complex supply chains therefore, it would be suitable to look in detail at the critical paths (Lin et al., 2011). Critical paths may have several characteristics: a sole source of supply with no temporary alternative, high levels of identifiable risk and a dependence on specific infrastructure. To help Flamgard-Calidair and other organisations identify the critical points where delays can occur collaboration between Schischek will be required, this concept is known as Supply Chain Collaboration (SCC). To manage supply and demand uncertainty, SCC intends to expand operational agility by facilitating cooperation between the various members within the supply chain. In practice, collaboration is observed as a procedure where two or more companies officially undertake a shared responsibility for sharing information, scheduling and managing process execution therefore fostering partnerships between supply chain members. Thus, achieving a greater mutual benefit than the organisations may achieve individually (Botes et al., 2017). However, for SCC to be effective the organisations must have collaborative communication, this is the contact and message transmission process among organisations within the supply chain. For example, if Flamgard-Calidair would be willing to share data on sales with Schischek, the exchange of this information will help the supply chain become more agile. Agile supply chains can swiftly adapt and respond to changes in the equipment, environment and sudden demand shifts of the product and this will be accomplished using the real time data supplied by the consumer Flamgard-Calidair. Members of the supply chain are free to make forecasts independently but, by sharing sales forecasts a predictive analysis of the data can be carried out, meaning that agile supply chain will be equipped to deal with any changes in market or a shift in consumer demand buy having the ability to respond immediately, rather than responding retroactively (Golini AND Kalchschmidt, 2015). This process further allows manufactures to eliminate excess inventory without the concern of product shortages, as agile supply chains are designed to help manufacturers produce the correct amount of goods on a day-to-day basis, rather than relying on quarterly, monthly, or yearly demand forecasts thus, more accurate predictions can be made which may enhance the competitive advantages of the supply chain (Lotfi et al., 2013). From Flamgard-Calidair perspective who manufacture their product upon order and do not keep any stock, if market conditions throughout the year become increasingly turbulent and unpredictable, Schischek demand forecasts can become incorrect potentially leading to product shortages and as a direct result a bottleneck in the supply chain meaning Flamgard-Calidair cannot manufacture their product and delaying the final delivery date. However, this can be a challenge as some organisations may have a lack of trust and thus making it difficult to share delicate proprietary information, as supply chain managers feel that the data can be misused by supplies (Khurana et al., 2011). This can be combated by managers taking steps to protect data such as Non-Disclosure Agreements.                                                
In order to ensure a continuous improvement in an effective collaborative relationship, it is crucial to measure the ongoing performance in order to establish action plans that will ensure mutuality in terms of collective risk and shared reward (Emmett AND Crocker, 2006). In a typical supplier-customer relationship, the audit seems to be used as a method of finding faults in the suppliers’ operations, in order to provide a lever for negotiation. However, in a collaborative relationship, where the supplier is considered as a partner rather than an organisation to be exploited, the role of quality auditor is one of adviser who identifies areas for improvement for mutual benefit (Coleman, 2018). Such improvement is not limited too any issues with quality of the product but can also involve lead times, service and on-time delivery. It is also not a one-sided process as there may be opportunities for improvements in the way the manufacturer communicates with the supplier (Cai et al., 2012). For example, Flamgard-Calidair could begin an audit with an overview of the quality management system, in which the designated auditor gets to understand Schischek organisation and documentation used by the supplier. The auditor then begins a systematic review of the supplier’s order fulfilment process. The purpose of this is by reviewing the way in which orders are received, it may be possible to identify areas for improvement in the way requirements such as latest specifications, are communicated to the supplier (Coleman, 2018). It is the hope of the author that this method will get Schischek thinking about how they could potentially make their operation more efficient, doing things correctly the first time, at the minimal cost. The expectation is that the cost savings will be shared with the customer fostering an improved understanding of each company’s requirements, which then further facilitates a deeper level of collaboration and a win-win relationship (Birasnav et al., 2015)

.                 
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Based on the findings above the author has proposed the following recommendations for Flamgard-Calidair to implement with the aim of creating a more resilient supply chain:
· Flamgard-Calidair should aim to maintain a regular dialogue with Schischek to help identify issues and opportunities for growth within the supply chain. Supply chain managers should take the time to personalise their relationships and build a more trust within the organisation, which may prove beneficial in the long run if the supplier agreement needs to be renegotiated.  
· Flamgard-Calidair should organise a communication chain with Schischek, as it is important to establish the expected flow of information within a business. The aim is all members must be able to understand what is expected of them when they receive a message, including: what messages should be forwarded, who they should be forwarded to and how they should be delivered. 
· Flamgard-Calidair should begin sharing information with Schischek, as mentioned above sharing sales data to help with certain issues such as inventory management or demand shifts. However, this can be a time consuming and repetitive process, so the author proposes this should be done through Electronic Data Interchange (EDI). It is commonly two computer applications sending data from one to another. It is the authors hope it can be configured to send organisational information such as Flamgard-Calidair’s sales information to help Schischek when forecasting demand (Craighead et al., 2006). Furthermore, this system comes with several advantages, it is a highly efficient process which is entirely paperless and requires no human interaction. This can save money in the businesses through the elimination of repetitive labour cost on time intensive tasks. Furthermore, incorporating and EDI system not only saves time and money, but it also boasts reducing Flamgard-Calidair’s environmental footprint as its entirely paperless (Sekhar, 2010).   
· Flamgard-Calidair should implement a schedule for carrying out a collaborative audit to not only evaluate how Schischek is preforming but how Flamgard-Calidair can improve communication and if there are changes in specifications or new requirements for Schischek consideration
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In conclusion, in a supply chain there are two types of risk some internal of the organisation and some that are external that cannot be controlled but mitigated therefore, the purpose of this essay is to critically evaluate the international supply chain between Flamgard-Calidair and Schischek in Taiwan using principals of supply chain management. The author highlighted the potential vulnerabilities within the supply chain such as; the impact of naturally disasters on a business. As Taiwan is located on the circum-pacific seismic belt, earthquakes are common and from May to September has a high risk of typhoons this is an external risk and depending on the severity of the disaster and the preparedness of the organisation supply chains, may come to a complete halt and the effects brought on by globalisation and companies moving away from local sources. Furthermore, the author analysed strategies for minimising the vulnerabilities of said supply chains. It was suggested by Flamgard-Calidair gaining a better understanding of where bottlenecks can occur and sharing information can help improve the supply chain such as sales information, this can help Schischek make more accurate forecasts and respond appropriately to demand shifts. Finally, the author made some recommendations for Flamgard-Calidair to implement into their current procedures. For example, sharing information through EDI, this was determined a highly efficient process which can save the organisations money by eliminating repetitive labour costs on time intensive tasks. Furthermore, incorporating and EDI system also reduces Flamgard-Calidair’s environmental footprint as its entirely paperless.
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