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Introduction
This paper will critically evaluate the supply chain of bananas from Costa Rica to the household kitchens of the United Kingdom. The Banana Supply Chain will be explained to establish a level of situational awareness before looking into the potential risks that exist within the supply chain (question 1). The paper will then consider what steps can be taken to mitigate those risks and how to make the chain more resilient (question 2); and finally, examine how the performance of the supply chain could be measured more effectively (question 3).
Overview of banana supply chain
The Oxford Dictionary of Marketing defines a supply chain as “the sequence of processes that move a product or service from its production point to the point of availability to the consumer” (Doyle, 2011). The sequence of processes for a banana to get from Costa Rica to an ASDA Store in Devon is not a simple one. It involves lots of working parts including farming, transportation, and refrigeration and ripening centres. 
The supply chain begins in the banana farms of Costa Rica. In 2000 Costa Rica was the second largest exporter of bananas after Ecuador exporting two million tonnes per year (Fao.org, 2003). Once the bananas are harvested, they are washed and packaged on site or very nearby. The farms in Costa Rica work directly under contract – the three largest global banana brands are Chiquita, Dole and Del Monte (Jenks, 2017). Del Monte control the majority of farms in Costa Rica and operate a vertical integration model meaning they own and control more than one element of the supply chain (Del Monte, 2018). After the bananas are harvested and packaged they need to be transported to the UK. This normally happens via ship in large refrigeration containers. Once in the UK, the bananas will be loaded into ‘forced ripening’ centres where they will sit for 7 days. “The temperature must be kept constant. A temperature lower than 13°C or higher than 18°C can damage the appearance of the fruit” (fao, 2015). Also, air must continue to circulate within storage along with controlled amounts of ethylene gas. Before the bananas can move on through the chain they go through strict governing body inspections before delivery to supermarket sorting depots (e.g. the South West UK ASDA depot in Bristol). Finally, the bananas are delivered to individual supermarkets where they are then purchased by the consumer.
The retailing of bananas in the world occurs daily in mass quantity. In the UK, the average person eats about 10kg of banana per year – which equates to approximately 100 bananas (bananalink, 2018). These statistics average out at around 6.5 billion bananas consumed yearly in the UK alone. This requires a phenomenally large supply chain to ensure a steady flow of produce to meet demand. Such a chain is inevitably vulnerable to many risks.
Question 1 – What risks exist within the supply chain?
The perishable nature of bananas means they must be moved expeditiously from grower to retailer. The number of working parts in the supply chain combined with the volume and distances involved exposes the chain to many risks. One method of identifying risks and implementing strategies to manage them is a Failure Modes Effect Analysis (FMEA). FMEA can be used in many areas across industry but is a widely recognised tool with which to analyse risk within a supply chain. FMEA is a “systematic technique to explore the possible failure modes of individual components or subsystems and determine their potential effects” (Molnar & Majzik, 2017). 

FMEA requires a number of factors to be taken into account. First, a possible risk must be identified, and then the risk must be analysed to consider its impact on the supply chain, and the severity of the impact must then be graded. The cause of the risk must also be identified and the likelihood, or chance, of occurrence must also be graded. Existing procedures already in place to control risks must also be identified and, should the risk materialise into an actual event, the chances of the customer detecting the failure in the supply chain must be assessed. For each identified risk FMEA provides a Risk Priority Number, calculated by multiplying the scores given to the severity of the occurrence, against the likelihood of the occurrence, against the chances of the occurrence being detected. Finally, FMEA will recommend actions to be taken to mitigate each of the risks identified. 

Table 1 displays a simple FMEA table showing how the risks in the banana supply chain are analysed. It breaks down the supply chain into three separate stages – the farming stage, the transportation stage and the shop shelf stage. One of the risks identified in the farming stage are weather/natural disasters that would have a direct impact on the physical growing of bananas. The potential effects of flooding/drought/hurricane (natural disasters) are a lack of yield, demands not being met and huge disruption to future growing. The causes of this are assessed as being the weather and a lack of preparation for such an event. There are certain defences built in place and there is forecasting technology, however depending on the type and level of natural disaster there are only so many actions you can take to mitigate against such a large risk. Costa Rica isn’t a stranger to natural disasters and has suffered the effects of earthquakes in 1910, 1983 and 1991. The country also floods frequently due to its proximity to the Caribbean hurricane corridor (UNDP, 1999). A specific example of how weather has previously affected the banana supply chain in Costa Rica is the damage caused by Hurricane Mitch in 1998. There were measures in place to mitigate the risk however the measures proved to be not strong enough. The Valle Coto-Colorado valley has a dyke that runs along the banks of the Grand de Terraba river and protects the banana plantations as well as eight small communities. However, the dyke was completely destroyed causing up to 15 million colones (£200,000) worth of damage (UNDP, 1999). Hurricane Mitch not only damaged cropland but also much of the infrastructure involved in the transportation of the bananas – roads were damaged by overflowing rivers, rivers were full of trees and other material, ports were damaged and the workers living standards deteriorated significantly, since many lost their livelihood and housing (UNDP, 1999).

In accordance with the lessons learnt from Hurricane Mitch, the FMEA in Table 1 has identified flooding/hurricane Risk Priority Number (RPN) as 150. The severity was assessed as 10/10, with a 5\10 chance of it occurring and a 3/10 chance of it directly affecting the customer. The RPN is found by multiplying the 3 values together. 150 is relatively high even with flood defences and accurate forecasting.

See table 1 on page 6.
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[image: ]Severity (SEV): 1 – No effect on customer, 10 – Could result in sudden safety failure
Occurrence (OCC): 1 – Unlikely, 10 – Almost certain
Detection (DET): 1 – Not likely to meet customer, 10 – Certain to reach customer
Risk Priority Number (RPN): SEV x OCC x DET
Table 1 – FMEA


[image: ]Other risks which present themselves to the banana supply chain are during the transportation phase from Costa Rica to the UK. As previously mentioned, the perishable nature of bananas means they need to be transported as quickly and efficiently as possible. It isn’t deemed cost efficient to fly the bananas to the UK so they travel 4568 nautical miles tightly packed in refrigerated containers stacked high on huge cargo ships. Travel by sea exposes the produce to many risks including ship sinking, weather delays, loss of power to refrigeration containers and piracy. Across the world there are 50,000 shipping vessels on the water at any one time delivering produce. Some ships carry up to 20,000 containers at a time (33 million containers exist in total). It is no surprise that not all make it to their destination safely (Morris, 2017). The World Shipping Council (WSC) presented results of container losses at sea from 2008 to 2016, the results are shown in chart 1. Over the 9-year period the WSC estimated that an average of 568 containers are lost at sea each year, not counting catastrophic events, and on average a total of 1,582 containers are lost at sea including catastrophic events (WSC, 2017).Chart 1 – Source: WSC, 2017


Therefore, although the odds of losing containers while in transit are slim, it is still a possibility for the banana supply chain. In the FMEA (Table 1), the severity is graded as 10/10 since it would involve missed deadlines, potential loss of life and definite loss of earnings. The occurrence is graded at 4/10 and the chance of detection at customer level is graded level 3/10. Although the occurrence level is not that high, the severity is high therefore a rather large RPN of 120 is assigned to this risk. There are steps in place to mitigate against this risk. Danish shipping giant “Maersk Line equips its 270,000 refrigerated containers with Remote Container Management technology that allows the company to track data such as location, power status, temperature, humidity and ventilation settings” (Keane & Wall, 2016). If there is a loss or malfunction of a container at sea there is a chance the bananas can be saved before any permanent damage can happen. Even with these measures in place, further action needs to be considered to make the supply chain more resilient.
Another risk in the transportation phase is bottlenecking in transport lanes. This can happen on land and at sea. The English Channel is the world’s busiest shipping lane so it’s no surprise collisions happen and cause delays/bottlenecking of ships. On the 24th August 1999 a cargo ship carrying toxic chemicals collided into a luxury cruise liner in the English Channel causing huge delays in the shipping lane because a large area within the channel had to be cordoned off (Hall & Brooks, 1999). Southampton Port is a large port but with the channel being as busy as it is, “operation managers must focus on keeping the bottleneck stage fully utilized and forcing the other stages to produce in synch with the bottleneck” (Hsiao et al, 2010). In other words, the farming stage and the distribution stages are to hold a refrigerated stock level and have contingency plans in place to compensate for the bottleneck effect e.g. not all bananas from Costa Rica need to go through the English Channel into Southampton, they could go to Liverpool and avoid the transport bottleneck.  On the FMEA, bottlenecking in transport lanes is assessed as 8/10 severity because delivery deadlines may be missed and the bananas may expire while waiting for a gap in the bottleneck, there is a 6/10 chance of occurrence, and a 2/10 chance of customer detection. The RPN is worked out as 96. 
Towards the end of the supply chain the bananas appear on shop shelves. However, there are still risks to evaluate when on the shelves – the banana going out of fashion and becoming an unpopular fruit being a prime example. The potential cause of the risk is that bananas could quite easily gain negative press through health risk scares, exaggerated reporting and dieting fads.  This is more prevalent now with the increasing power of social media and the spread of ‘fake news’. Once the bananas are out of the refrigeration containers and on the shop shelves time is critical – if they are not purchased within a couple of days they are put through the reverse supply chain to be made into animal food or fertiliser. Shops make money through sales and therefore unsold bananas equal a loss in profit. The FMEA table has a severity level of 5/10 because if this happened on a large scale the profit loss would be considerable, the occurrence is also 5/10 as the number of other fruits that can be purchased instead of bananas are large, however detection is 2/10 as this risk wouldn’t affect the customer. A total RPN of 50 is awarded even with accurate sales forecasting and keeping a close eye on the fruit and vegetable economy.
To summarise, the banana supply chain faces many risks. This section of the paper has critically identified and evaluated 4 of these risks in detail using a supply chain risk model (FMEA) to help support the evaluation. The 4 main risks were identified as being natural disasters to the farming stage, bottlenecking and loss/failure of shipping containers in the transportation stage and unsold produce on the shop shelf. There are many further risks that are not listed in the FMEA and not all those listed are explained in the text above.  

[bookmark: _GoBack]Question 2 – What steps can be taken to make the supply chain more resilient?

[image: ]This part of the paper will focus on how to make the banana supply chain more resilient. Before this happens, it is necessary to define what resilience in the supply chain is: “It is the ability of a supply chain to both resist disruptions and recover operational capability after disruptions occur” (Melnyk et al, 2015). Michigan State University produced a Y diagram to help explain this definition further, this is shown in diagram 1. Diagram 1

To put this into context, in the face of risks the banana supply chain can either put measures in place to completely avoid or contain a risk, or, the supply chain can have measures in place to recover from the effects of such a risk if it were to cause harm to the supply chain. 

Looking at the risks that were presented in the FMEA in table 1 (and explained in further detail in question 1) question 2 will look into methods to overcome these risks and provide resilience to the supply chain. The first risk analysed was the weather/natural disaster impact on the farming of bananas in Costa Rica. The FMEA gave an RPN score of 150 even with investment in flood defences and accurate forecasting already in place. A measure that should be considered to provide more resilience is to diversify the sourcing of bananas from Costa Rica to include other supply locations. If a large category 5 hurricane hits Central America no matter how many defences are in place or how accurate the events forecast is a banana plantation in Costa Rica will struggle to survive 18ft storm surges and winds in excess of 156mph. Therefore, it would be sensible to have plans in place where if a natural disaster does occur then bananas can be sourced from Africa instead. Ivory Coast, Ghana and Cameroon are all locations in West Africa where bananas are grown. In 2013 Ghana exported 50,000 tonnes, Cameroon exported 246,500 tonnes and the Ivory Coast exported 339,000 tonnes – none of this comes close to the 1.92 million tonnes exported by Costa Rica (Bananalink.org, 2018), but what these statistics show is that Africa is capable of growing bananas on an industrial scale. Although the levels of production and export aren’t to the scale as Costa Rica the location and farming conditions provide a viable option as an alternative supply source.  Multinational corporations such as DelMonte can either invest in their own African plantations or establish contracts where in the event of a natural disaster in Central America a certain number of bananas can be purchased from existing African plantations. Either way the costs of having more than one supply source will be high; however, in the face of a risk with a severity level of 10 this resilience measure provides a good level of security. The FMEA in table 1 will show that with this added measure the severity score is reduced to 5/10 as the supply chain will retain a source of supply. The occurrence remains the same, 5/10 as the measure doesn’t reduce the chance of the natural disaster happening. Finally, the detection score is increased to 4/10 as customers may notice their bananas taste different and cost more. This reduces the RPN level to 100 from 150 therefore a viable recommendation to make the supply chain more resilient.

The second risk analysed was the loss or damage of containers at sea. The FMEA in table 1 gave an RPN of 120 even with Remote Container Management Technology in place. Further measures that can be implemented to bring the RPN down and therefore make the supply chain more resilient are to conduct a review and study on container load lashings along with harsher sentences for not complying with the ships Container Security Manual (CSM). A study carried out by Gard, a Maritime Insurance Company found that the most common cause of shipping containers collapsing when stacked a top of one another is due to a complete failure to comply with the limits for stack or tier weights or stack heights stipulated in the Ships CSM (Gard, 2018). The CSM is a living document that should be constantly reviewed every time a container ship is loaded. Also, further care needs to be taken along with added spontaneous safety checks when declaring cargo information. All cargo information, especially weight and height of containers need to be accurate in order to have the container secured correctly in accordance with the CSM.  In the example of the MSC Napoli, which in 2007 encountered heavy seas in the English Channel and lost over 100 containers – the Marine Accident Investigation Branch report found that 137 of the 660 containers on deck differed by more than three tonnes from the declared weight, resulting in a total deviation of 312 tonnes from the cargo manifest (MAIB, 2008). If the correct weights had been given, the containers would have been secured correctly and more importantly the captain of the ship would have known the correct weight of his or her load and therefore known how far he or she can push their ship in those conditions. An additional recommendation to ensure resilience in the supply chain is to constantly be reviewing current and future operations. If weather predictions are a potential concern, shipping firms should take into consideration forecasts are not completely reliable and a sensible balance must be struck between time scheduling pressures and the risks/consequences of container loss or damage. The FMEA in table 1 will show that with these added measures to make the transportation phase of the supply chain more resilient will still carry a severity level of 10/10, but occurrence will fall down to 2/10 and detection will fall to 2/10 too. The resulting RPN of 40 (reduced from 120) identifies this to be a viable key recommendation for increasing resilience.

The third risk analysed in question 1was bottlenecking along transportation routes. One measure the supply chain can introduce to avoid this would be to implement multi modal transportation. Within a supply chain, transport is one of the most important parts and therefore it would be sensible to add more flexibility in order to avoid a supply halt when a major disruption occurs in the sea such as a natural disaster, shipping strikes or a sunken ship (Tang, 2007). A flexible logistic strategy would ensure that in the event of a disaster at sea the produce would be able to fly to a location rather than travel by ship or use rail as a method if there are problems on the roads. To increase flexibility further, the supply chain should also consider using multiple routes. This isn’t ideal, but if the disruption means certain ports can’t be accessed then the supply chain can access other routes and have an alternative mode of transport to get the bananas to their final destination. Flexibility in the supply chain is an important component of the ‘containment’ part of Supply Chain Resilience shown in Diagram 1. 

An example of the ‘avoidance’ part of Supply Chain Resilience would be to eliminate the risks that transport on road, sea, air and rail present by removing these transport methods altogether. New technology can make a supply chain more resilient – in Dubai port operators pumped £40 million into ‘Hyperloop One’, the firm aiming to build a high-speed transport system based on vacuum tubes from Jebel Ali Port to an inland depot in Dubai (Keane & Wall, 2016). Although this paper is focussing on bananas from Costa Rica to the UK, if the vacuum tube technology is successful in Dubai it could be implemented in the UK in the future and therefore could be a recommendation the banana supply chain consider adopting to become more resilient.

Implementing Multimodal transportation will bring the FMEA in table 1 down to a severity level 3/10; because with multiple modes of transportation it is less disruptive if a transport route is blocked/channelled/bottlenecked since not all the bananas will be delayed. The occurrence will rise to 7/10 as with more modes of transport there is more chance of a bottleneck, and the customer detection will rise to 4/10 too as this implementation may result in an increase in the cost per banana. This still reduces the RPN to 84 from 96. Therefore, although this is not a large RPN reduction it is a recommendation to make the supply chain more resilient if deemed necessary – e.g. if routes are being bottlenecked on an above average rate then multiple modes of transport should offer a competitive advantage.

The final risk analysed in question 1 occurs towards the end of the supply chain once the bananas are on the shop shelf. There is a risk that bananas may become unpopular to the public resulting in a lack of demand.  This is a risk to be aware of with the dynamic ever-changing society today combined with the increasing power of social media. If bananas were to be deemed ‘unpopular’ this would place a huge strain on the banana supply chain as the final stage of the supply chain (the consumer purchasing the banana off the shop shelf) would stop happening. In order to combat this and make the supply chain more resilient, banana firms such as DelMonte need to concentrate on maintaining the image of the banana, ensuring it’s in the public eye and that appropriate product placement is happening. Exposing the banana to the ‘bake off effect’ is a good way of ensuring the banana never suffers a dip in demand. The popular television show “The Great British Bake Off” achieved this for cherries as did the television chef Delia Smith for cranberries in 1995 (Rankin, 2014). By accurately forecasting consumer trends and manipulating trends with product placement tools the FMEA can reduce the total RPN from 50 to 10 - the only change is the reduction in occurrence to 1/10.

In summary, this question has explored some of the steps that can be taken to ensure the supply chain can be more resilient to the identified risks. The FMEA model in table 1 shows a reduction in RPN for every risk when an appropriate resilience measure is implemented. The measures identified included spreading the source of bananas across the world; reviewing and implementing stricter guidelines when loading containers on ships; investing in multimodal transportation and conducting appropriate product placement of bananas in order to facilitate forecasting consumer trends. Although some of these resilience measures may come at a cost and therefore result in less profit it is important to remember Jeff Thomson’s thoughts from the business magazine, Forbes – “Too many companies focus too much on making their supply chains lean, but by doing so they are making their supply chains brittle. Resilience by comparison, isn’t free but it’s a good investment in what Chief Financial Officers care about – overall performance” (Thomson, 2016).

Question 3 – How can the supply chain performance be measured and improved?

The last part of this paper will critically appraise how the performance of the supply chain could be measured effectively and improved. There are hundreds of metrics that can be used to measure supply chain performance. Elrod et al, (2013) provide a framework to ensure every aspect of the supply chain that requires performance review is reviewed.  The framework looks at costs, quality, time and flexibility.

Cost is an effective measure of supply chain management. If the costs are large and outweigh the profits then clearly the supply chain is not performing well. Cost measures is quite a generic statement though – there are more specific costs that can be evaluated. For example, warehouse costs relating to the storage of bananas when they are not being distributed or farmed. Due to the nature of the banana ripening process, warehouse costs tend to be relatively high. As mentioned at the start of the paper, bananas have to spend 7 days in specialised refrigerated ripening centres which have to have their temperature and gas level constantly monitored. Clearly this is a lot more expensive than a product that doesn’t require specialist storage. The benefit of looking at warehouse costs as a measure of performance is that it identifies storage costs separate from the total cost of the operation. It provides an opportunity to assess how bananas are stored, and whether there is scope for more bananas to go in one storage facility, or whether the ripening centres could be moved to a cheaper location and various other methods to bring down warehouse costs. Supply chain managers would have to balance the benefit of location and responsiveness against expenses (rent of warehouse) (Elrod et al, 2013).

Other costs worth examining to measure performance are farming costs. These costs refer to the costs going into the production and harvesting of the bananas and include farm workers’ wages, machinery, fertiliser and defences. By focussing on one part of the supply chain it is easier to identify where performance can be better. Staff can be set targets to work towards (e.g. must harvest X number of bananas in an hour). If targets are met then the farming stage will be more efficient and consequently could afford a slimmer workforce saving costs and therefore contributing to performance. One limitation of using farming costs as a measure for performance is when looking at the cost of machinery. Banana plantations owned by DelMonte, for example, often grow other fruits in the same location due to its ideal climate. The machinery is used to harvest other fruits too so it’s difficult to confine machinery costs down to just bananas.

Another supply chain performance measure is to look at the quality of the product. When a customer receives the banana, it is crucial to know their satisfaction level. This measure is important because a satisfied customer increases the quality of the banana, thereby increasing the value of the banana too (Gunasekaran et al, 2004). This is a good performance measure because it identifies consumers desires and demands however a limitation is that it is difficult to collect accurate data from consumers. It is important to ensure quality checks are in place throughout the supply chain. For example, if the quality of a banana is considerably worse after the shipping phase of the supply chain then it is possible to identify which area of the supply chain needs to be looked at in order to improve performance. However, the nature of shipping often means the root cause of the error in quality is difficult to isolate.

Time is often an important measure of performance.  The following performance measures can be used to calculate the time for each individual task and taken together will provide the total time consumed (Ren et al, 2006).  The manufacturing lead time is the time from the beginning of farming to the shop shelf. This is useful for identifying the overall time of the supply chain however it is not a particularly useful measure of performance because it can easily mask errors. It should be therefore broken down into sub activities for the purpose of analysis. More specifically, Product Lateness Time is the difference between the delivery date and due date. Examining this measure identifies if there is a delay and which part of the supply chain is causing that delay. In the banana supply chain, it is increasingly important once the bananas have left the ripening centres that they get to the shop shelf as quickly as possible. Bananas need to be purchased within 5 days of leaving the ripening centres (ASHS, 2015) so any delay from the due date will have a significant impact on performance. 

Finally, flexibility refers to the ability of the supply chain to adapt to change. If any of the risks identified in question 1 and 2 occur, then depending on how the supply chain can adapt to mitigate these risks will impact on the supply chains performance.  As previously mentioned, if there was a hurricane and all the banana plantations in central America had been destroyed, a supply chain with adequate flexibility would have banana plantations in West Africa to cope with the lack of yield from Central America. A supply chain that shows this level of flexibility invariably displays good performance.

In summary, the banana supply chain is so long and complex that it would be impossible to just have one measure of performance. This is why it is useful to break the chain down into sub categories of cost, quality, time and flexibility. There are many performance measures within each sub category, however this paper has confined itself to only a few key performance measures that are most relevant to the banana trade. It is worth mentioning that while each area of the supply chain will have its own Key Performance Indicators (KPI) these need to be realistic, and constantly updated and analysed in order to be measure the banana supply chains performance effectively and identify improvements.
 
Conclusion

This paper has explained the banana supply chain process and answered three questions concerning risk, resilience and performance. Using a FMEA, risks to the banana supply chain were identified, analysed and then suitable strategies to mitigate against the risks and make the supply chain more resilient were recommended. Using an RPN score provided a scale to compare and quantitatively identify recommendations. Finally, procedures to measure and improve the effectiveness of the supply chain performance were looked at.

It is beyond the scope of this paper to identify every risk, and so only one or two risks were evaluated from each step of the supply chain. From the farming stage it was assessed that natural disaster occurrence was a substantial risk. From the transportation stage it was considered that shipping container loss and bottlenecking along transportation routes was a risk, and finally on the shop shelf stage it was identified that the demand for bananas may decrease. 

These risks leave the supply chain vulnerable and therefore measures are required to make it more resilient. In order to mitigate against a natural disaster in Central America disrupting the supply chain at its source it was recommended that banana farming be diversified to farms in West Africa or to have agreements in place with existing farms to maintain the supply chain. To reduce the risk of lost shipping containers, banana firms need to be constantly reviewing current and future operations. While adverse weather predictions are a concern, shipping firms should take into consideration that forecasts are not completely reliable and a sensible balance must be struck between time scheduling pressures and the risks/consequences of container loss or damage. To increase resilience in the event of transport lane bottlenecking, multimodal transportation is recommended to spread the risk. Finally, in order to prevent the banana from a lack of demand and popularity, clever product placement needs to take place to ensure the banana is one of the top desired fruits in society.

The final part of the paper looked at how to measure the performance of a supply chain. A suitable framework was identified that involved measuring cost, quality, time and flexibility. Being able to accurately measure these component parts of the supply chain will enable a realistic assessment of overall performance and, critically allow under-performing areas to be identified and improved.
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FAILURE MODES AND EFFECTS ANALYSIS (FMEA)

Inverte| Potential Cause Responsibility |
Function Description_|Potential Effect dDelia] of Faitwe _Jocc]  current Controls |DEJRPN]  Recommended Action | TargetData Actions Taken sev JocepET|ReN)
Farming
Lack of rain Accurate forcecasting
Drought Lack of yield, demand not met 1| N |orecasted 7 Jiwater pipes 2 | 14 |No further Action
Fault Lincs - Forccasting, generators, All banana Ops to happen Too expensive to relocate
Earthquake potential permanent setback 10| Y |Nasturaldisaster] 4 Jife is the priority 2 | 0 Jaway from fault line arcas [Farmers farms | a]2]s
Lack of
Pests Lack of yicld, long termsetback | 2 | N [pesticides 2 fpesticides 2| 8 |No further Action
Invest in new African
Masses of rain, Flood defences, Alternative supply source  [Procurement [plantations or purchase
Flooding/Hurricane  |Lack of yield, long term setback | 10 | N |weather systems| 5 JAccurate forcecasting | 3 | 150 |locations. E.g. W Africa.  |Department |from exisiting ones. s|s] 4o
Theft/Arson/Vandalis
m Lack of yicld, potential to escalate | 4 | v Social issues 2 |Minimat 2 | 16 |No further Action
Lack of Often Liaison with officials
hygiene, could Up to date sit reps from Procurement [about discase and carly
Discase Lack of yicld, long termsetback | 8 | v Jeasily be spread| 1 [Pesticides’ Cleaning 5 | 40 |Health Dept on new discases |Department ~ |removal s)i]s]es
Missed deadlines, exisiting Govt Policy,
Striking workforce  |workforce worked harder 5| N [Work Envt 2 |Govt Policy - competition] 1 | 10 |No further Action
Transportation
Liaison with unions and to Promote a profit and
Missed deadlines, product expiring| promote a focus on employee focussed
[while waiting for transport. High Govt Policy, Govt Policy, healthy cmployees as well as profit [Transport  fenvironment, reserve
Striking workforce  Jcosts to get replacements 7| N [WorkEnvt 2 Jcompetition 3 | 42 |attitude Operations  |workforce (contingneey | 4 | 2 | 3 | 24
Conduct reviews into
operations compliance with
Accurate forceasting and] Container Security Manual
route planning. Remote (CSM), ensure correct
Shipping container | Missed deadlines, potential loss of Weather, pilot Container Management dimensions and weights are | Transport
loss/ sink/damaged  |life and definite loss of carnings | 10| Y Jerror 4 |rechnology 3 | 120 |supplicd. Operations | Checks and reviews wf2]2]w
Training. carcful route
Piracy/ Hijack / Loss of life, delays - route not sclction. Reliable
Terrorism sceure for future journeys 0| v |piates 1 |inteligence updates 3 | 20 |No further Action
Atmercy of the Govts
Govt legislation Import tax rise 4| N |British Govt 2 Jrules 3| 8 |No further Action
Don' send all produce
through English Channel
[where botlleneck is most
Channelling in Missed deadlines. Product expiring| Large volumes common. Use Multimodal
transportation routes | while waiting for gap in botlencek | 8 | N [of traffic 6 JAccurate forcecasting | 2 | 96 Jwransportation Transport Ops|Multimodal transportation | 3 | 7 | 4 | 84
Power failure to Product will start to biodegrade - Power cut/ Safety checks, Remote
refrigerator unfit for sale 8 | N |Technicalerror | 2 |Techin place 3 | 48 |No further Action
On Shop Shelf
Bananas becoming unpopular and social fadsdiets, Accurate sales and Accurate forecasting of
Decrease in banana  [therfore won' be sold in time rumours, fake marketing rescarch in thel consumer trends and product | Banana firms Keep a close eye on the
demand leaving waste on shelves 5| N Jnews 5 |fruitand veg cconomy | 2 | 50 fplacement DelMonte  |banana economy. spi]2]w
Theft Loss of sales L] N Jrackof security] 2 |Sceurity ]2





image3.png
Summary of Containers Lost at Sea
6000

5000
4000

3000

e | I-l |I ||| I| h nl

2008 2009 2011 2012 2013 2014 2015

2000

m Catastrophic Loss mOther Loss mTotal Loss




image4.png
Tree of Supply Chain Resilience

N\ N\

Source: Michigan State University





image1.jpeg
Prifysgol Cymru
Y Drindod Dewi Sant

University of Wales
Trinity Saint David





