Critical Evaluation of a Food Supply Chain

1. Critically evaluate the potential risks that exist in your chosen international food supply chain using a supply chain risk model of your choice to help support your evaluation.
2. Evaluate what steps can be taken to help make your supply chain more resilient.
3. Critically appraise how the performance of the supply chain could be measured effectively and improved.





























Table of Contents

1.0 Introduction									Page 3
2.0 Tomato Supply Chain								Page 4
3.0 Issues and Risks Supply Chains Face						Page 5
3.1 FMEA for Supply Chain Management					Page 7
4.0 Tomato Supply Chain Case Studies						Page 8
4.1 Case Study: Kenya							Page 8
4.2 Case Study: Spain							Page 9
5.0 FMEA for a Tomato Supply Chain						Page 11
6.0 Supply Chain Recommendations						Page 15
6.1 Harvester Recommendations						Page 15
6.2 Transport Recommendations						Page 16
6.3 Supermarket Recommendations					Page 16
7.0 Conclusion									Page 17
8.0 Bibliography									Page 19

List of Figures

Figure 1.0: Food Supply Chain Process. (Harvard, 2013)			Page 3
Figure 2.0: Tomato Supply chain Bangladesh. Arman (2016)			Page 5
Figure 3.0: The innovation of Greenhouses, 1974-2004 satellite imagery of                 the Almerian Province South Spain. (Environment FMV, 2016)			Page 10

List of Tables

Table 1.0: The impact of using an FMEA. Curkovic et al (2013)			Page 7
Table 2.0: FMEA analysis on the Tomato Supply Chain in Europe.		Page 12










1.0 Introduction

International food supply chains are a critical aspect of the global market and free trade across the world today. The ever more cosmopolitanised world and open borders has seen a vast increase in the amount of exports and imports in recent years, without the freedom and flexibility of such factors that the world relies upon heavily, newly developed economies and areas who have begun to reap the benefits of international supply would struggle financially. 

Once Harvested, food needs to be stored, delivered and sold to reach customers before the food is deemed unsuitable. According to Manning (2006), approximately one third of food produced in the world is either abandoned or wasted early, the equivalent of 1.3 billion tonnes, making supply chain practices important in the reduction of such figures. Figures like this strongly outline the pressures and timelines food, transport and retail companies face. Two thirds of this waste are caused in the harvesting, shipping or storage phase (Fritz and Schiefer 2008), this inherently indicates the clear concern for the whole supply chain process and what, why and how it should be addressed.

So, what is a food supply chain? To put it simply, it’s the process by which a piece of food, from a tomato to an egg reaches the dinner table. The process of which, begins with the farmer and ends with the consumer. Figure 1.0 Below, illustrates the process on which the food will flow through on a simple level.

[image: ]
Figure 1.0: Food Supply Chain Process. (Harvard, 2013)

However, food supply chains obviously become more complex depending on a number of factors such as distance from source to consumer, temperature on which food should be stored/contained/ shelf life, means of travel, demand and many more. Aldger (2006) outlines that supply chains like this can become ever more vulnerable, as the system is exposed, sensitive and needs to be adaptable. Therefore, this needs to be reduced and measured in order to reduce the vulnerability, therefore reducing disruption and increasing resilience (Sheffi and Rice 2005).



Furthermore, Widodo et al (2006), highlights the struggles of perishability of food produce:
‘Supply chain management (SCM) models of agricultural fresh products are more complicated than the SCM models of the usual industrial products with no deterioration, because the amount of harvestable fresh products depends on the growing process of the related plants on farmland, and because the deteriorating process of the fresh products starts immediately after harvested’ (Widodo, Nagasawa, Morizawa, Ota, 2006). (Widodo, 2006)
There are a few key areas that can be brought forward from this quote. Firstly, ‘complicated’, the clear complex nature and pressure of preserving food to reach the desired destinations creates more stress from the farmer to the retailer. Secondly, ‘deterioration’, time pressure, storage and correct protocols create an even more challenging process than that of an (Arman, 2016)industrial non-perishable good. Therefore, with this in mind and a clear idea of the complexity of the entire food supply chain process. This report will focus on the tomato supply chain, a fruit which faces a number of challenges from harvesting to the shop shelf. A tomatoes perishability is high, their ‘soft and pulpy nature’ is suspect to damage and improper handling (Malliga 2016), thus identifying a first challenge the supply chain faces. There are also producers in numerous places throughout the world, which in turn ‘leads to competition between supply chains and networks rather than competition between individual firms’ Aramyan (2007), creating an even more intricate challenge.
2.0 Tomato Supply Chain
Having already brought forward a simple supply chain, figure 2.0 below now highlights the extra factors that will affect the tomato trade. Notably this focuses on the supply chain of tomatoes in Bangladesh, but it can be directly related to the majority of exporting countries, it shows to channels that can be used. The first being the major channel, which is mostly implemented in less developed countries or small scale local businesses and farmers markets you might see in the UK. The other proposed channel, correlates to a globalised modern supply chain that most retailers and larger scale farmers are more likely to use to reap the economic benefits. The overall analysis of the report will focus on tomato supply chains in Europe, however, alternative countries offer up challenged and areas of interest that could also affect European countries. 
[image: 2.6. Supply Chain Map: The supply chain map of tomatoes presented below (Figure 1):
Figure 1: Supply chain map of Tomato a...]
Figure 2.0: Tomato Supply chain Bangladesh. Arman (2016)

3.0 Issues and Risks Supply Chains Face
Supply chains are increasingly vulnerable to risk and performance. Lambert and Pohlen (2001) outlined 4 key principles that summarise major issues on a supply chain:
1. A limited amount of measure to capture performance across the supply chain.
2. A requirement to go ‘beyond internal firm measures’ and go to ‘supply chain perspective’.
3. Requirement to share joint performance measurements thus implementing a strategy that can achieve the supply chain objectives.
4. The supply chain must differ from the norm to obtain a competitive advantage.
These 4 principles can be implemented further into the Agri-food supply chain and expanded. Past research has also found a number of issues arising on top of Lambert and Pohlen (2001). Collins et al (2001), proposed that firms do not take into account what customers think as an important measurement of a supply chain, whereas customers may seek for an ethically sourced product, companies may be more economically driven. A good case study found that ‘The Ethical Trading Initiative (ETI) urgently advised UK food retailers to map their supply chains after it found “massive exploitation” of migrant workers involved in Italy’s tomato crop.’ (Allen 2015), Italian tomatoes account for 60% of tomatoes sold in the UK, a severe lack of knowledge could harm UK businesses reputations and fundamentally lose custom.

Furthermore, Le Heron (2001), suggests that there is a clear knowledge gap between the farmers and businesses, highlighting the fact that farmers and processors ‘pose different questions to improve the supply chain performance. This in turn could lead to a skewed plan, whereas the clear goals for the differing parts of the supply chain are not in correlation with each other. As already mentioned above, financial results often overwhelm other measurements that may arise that do not focus on the financial aspects. Areas such as environmental impact, waste management, customer welfare and shelf availability are equally as important to create a more proactive management system and control of the overall supply chain (Geoffery 2014). With all this in mind, a supply chain risk model can start to be brought forward, Geoffery (2014) summarises some of the most important aspects that need to be managed and maintained throughout the chain, and these will be produced into an FMEA (Failure modes and Effects Analysis). The key areas for concern include:

· Product perishability
· Pesticides and diseases 
· Consumer demand
· Corruption
· Transport networks and accessibility
· Social issues
· Economic barriers
· Political problems, such as border crossings
· Competition from other companies


3.1 FMEA for Supply Chain Management

Supply Chain Risk Management is key in the success of companies, Sodhi et al (2012) highlighted that ‘Proactive SCRM can lead to greater customer satisfaction, lower total costs, improved delivery performance and higher quality outcomes’. The decision to use an FMEA was simple, as it is a widely accepted way to assess supply chain risk management and has been used in past research. The failures that have a potential are measured in terms of likelihood, severity and detectability, they are then calculated to create a risk priority number, the higher the value the higher the potential risk. Table 1.0 illustrates the results from 16 companies who use an FMEA in their management in a study by Curkovic et al (2013).
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Table 1.0: The impact of using an FMEA. Curkovic et al (2013)

The results in table 1.0 show that the companies feel positive when using an FMEA and that it can provide some substantial benefits. Thus, having identified the pros of using such a tool, with the use of Welborn (2007), below are some outlines and steps to be used whilst conducting and FMEA:

1. Identify risk categories. In this case, the farmer/harvester, the processor, the transport company, the retailer and the customer can be identified into differing FMEA categories.
2. Identify potential risks.
3. Rate the opportunity, probability and severity of each risk. For example, the severity of drought will most likely be higher than the severity of a small-scale pesticide.
4. Calculate the RPN for each risk.
5. Analyse risks by RPN. Note if the risk needs to be implemented to reduce the RPN.
6. Develop actions to then mitigate these risks with a high RPN.
7. Reassess these high risks with another cycle through the FMEA.
Having the steps in place and possible avenues to explore, it is important to use case study examples of the tomato industry in order to identify risks that are inherent to the relevant supply chain. The areas to be used are Kenya and Spain, both of which offer supply chain management and reviews in a country that is still very much developing (Kenya) in comparison to a country that can reap the benefits of a strong economy and a strong amount of modern infrastructure (Spain).
 
4.0 Tomato Supply Chain Case Studies

4.1 Case Study: Kenya

According to Geoffrey (2014), tomatoes are the second leading vegetable in Kenya in terms of production. The Kenyan economy relies heavily upon agriculture contributing to a total of 8% of its GDP and producing 397,007 tonnes a year. Tomatoes play a key part in helping alleviate poverty in a lowly developed country. However due to the lack of governmental support, infrastructure and risks of pesticides and diseases, Kenya faces a wall of problems to achieve a positive tomato supply chain. Kelley and Byerlee (2004), claimed that 60% of Africa’s rural population live in areas that have a good potential for agriculture, but are restricted by the lack of or poor access to markets in the area. Below Geoffery (2014) outlines a few areas that could help achieve a more robust system in Kenya:
‘Identify successful models of public-private partnerships (PPP) and business to business (B2B) alliance to raise value chain competitiveness and scale; to invest in transport infrastructure corridors to link high potential production zones and major market areas within and across the regions, to develop quality management, certification services system and harmonize standards, norms and grades across county and national markets’
It is quite clear from this quote that there is a clear lack of governmental investment that is affecting the farmer, transport companies and retailer. Transport networks are a clear issue, with only a few main roads linking Nairobi to the remainder of Kenya. Unlike the UK there is no certification of produce and quality, therefore consumers are more and more at risk of being infected by diseases, the introduction of certification could limit this problem.
Altogether it seems that Kenya has many problems it has to tackle in order to create a more resilient supply chain in general and not just focusing on tomatoes, road networks and a lack of certification will affect most produce. An area where the Supply chain has worked though is revolved around a company called Njoro Canning Ltd. The entrepreneur has successfully helped revitalise the small-scale farmers of the supply chain by ‘contracting successful large-scale farmers who also double up as traders to supply tomatoes to their Njoro Canning Factory’ (Geoffery 2014). The large-scale farmers are encouraged to purchase from local agricultural businesses too, in order to reach the volumes and demand of Njoro Canning Ltd. Therefore, they close the loop on any small struggling businesses by incorporating them and helping recognise their businesses. The company also provides the robust and larger scale vehicles to reach the trickier destinations, therefore this doesn’t cut off any areas that may be vulnerable to market access. Fundamentally, it is important to recognise that strategies like this will be difficult to achieve throughout Kenya, but it does offer a structure and plan that could help willing entrepreneurial companies to follow suit.
In Conclusion, the factors brought out here that could go into the FMEA would be: 1) Pesticides and diseases 2) Location and accessibility of farms 3) Road networks 4) Availability of industrial vehicles 5) Governmental influences and 6) Certification.
4.2 Case Study: Spain
‘At European level, Spain produces one fifth of the European production of tomatoes with 10% of the agricultural land allocated to that purpose’ Bellec et al (2015). More importantly Almeria and its microclimate, use of greenhouses and technology has seen a vast increase in the amount of tomatoes that can be grown in the areas, regardless of the poor soil quality, a clear FMEA risk that has been countered. Figure 3.0 below shows how much the expansion of greenhouses has changed the landscape of Almeria within the space of 30 years. Critically, this emphasises the importance of greenhouse technology to the fresh fruit and veg economy.

[image: AlmeriaGreenhouses1974-2004]
Figure 3.0: The innovation of Greenhouses, 1974-2004 satellite imagery of the Almerian Province South Spain. (Environment FMV, 2016)
Although it seems on the outside that Almeria and Spain could offer a positive solution to supply chain, San Vicente (2012) argues that the Almerian tomato value chain is facing strong competition and the overall costs of the technologies used as well as maintain a good price for selling is causing significant strain. In the study using qualitative data, San Vicente concluded that ‘The small offer concentration, little product planning, high gross margin or the limited product advertising in European markets limits the growth and competitiveness of the sector’. San Vincente further highlighted that the sector was far too reliant on the road network system and needed to find new ways of reducing costs logistically and also to reduce the overall costs ate the production and marketing level of the supply chain.
The research concluded with a decent amount of recommendations. Suggestions included the benefits of increasing yield through greenhouse improvements, thus increasing the income of the local farmers. The reasoning behind this suggestion lies clearly with the economic figures produced; ‘The turnover of producing 1 Kg of tomato is 0,0975 €, considering that the average price of the tomatoes is 0,56 €/Kg. It means that growers if growers want to get higher income they have to increase productivity or get higher prices for their tomatoes’. This clearly underpins that this is the most important area to be considered in the FMEA, a lack of economic income for farmers, could prove detrimental to the whole supply chain. Cutting out the middlemen and going straight from distribution to recognised retailers would therefore increase the profit margins.
Secondly to the processing and marketing stages, there are over 200 distribution companies in Almeria, however there is a clear lack of unity between the companies, they compete rather than conjoin, which restricts the ability to achieve better deals with buyers, the economic margin is clearly getting squeezed to achieve contracts.
Thirdly, there is a clear lack of planning, using historic figures to keep producing what used to sell does not take into account of what the current market is demanding. They also lack a good degree of branding, there is little to no ‘Specialisation brands’ that could be enforced in the distribution centres, ‘Almeria’ tomatoes could become a brand and sell at higher prices, but fundamentally there is a clear lack of innovation and entrepreneurship. Therefore, a focus on niche markets, when exporting to countries with a high living standard demanding quality could create a larger profit margin.
Finally, the overall logistic aspect of the tomato trade in Almeria is poor. San Vincente (2012), implies that the high packaging and transport costs, are providing a reduction in competitiveness of Almerian tomatoes. There is an ever-increasing price in fuel and trucks are not utilised on return journeys, returning empty with 2 drivers, all of which contribute to the reduction in profit margins. A reduction in road transport and the utilisation of the port of Almeria could reduce transport costs with figures suggestion that the cost of ‘intermodal transport is 14% lower than land transport’ (San Vinente 2012).
5.0 FMEA for a Tomato Supply Chain
Having gathered data and information from past research, with the use of a recognised FMEA template, the risks that have already been identified will be used and analysed within the FMEA to gather an RPN of the tomato supply chain in South Spain and its delivery to supermarkets and consumers within the UK. The higher risks will then be examined, and suggestions will be put together to make the supply chain more resilient.
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 Table 2.0: FMEA analysis on the Tomato Supply Chain in Europe.
The FMEA can analyse a number of areas, but for brevity only a few of the major issues were considered. Notably a few provided some high RPN scores. Overall the transportation companies’ aspect of the supply chain had high values with unviable road networks, border crossing issues, migration and refugee issues at Calais port and poorly equipped vehicle’s. The supermarket aspect also recognised an issue with the idea of cheaper sources for tomatoes outside the EU. These were then assessed and reanalysed to bring the overall value lower with actions and implementations

6.0 Supply Chain Recommendations

With the use of the FMEA in table 2.0, and the recognition on how the supply chain is currently performing through the case studies in Kenya and Spain its now important to identify the steps can be taken to help make your supply chain more resilient.

6.1 Harvester/Farmer Recommendations
1. Branding/quality control and product promotion: Having already established with the past research by San Vincente, farmers need to promote a brand within their tomatoes to sell at a premium and achieve a better income. Areas such as Almeria may have similar problems to Jordan, where The International Labour Organization (2014) found that:
‘Tunisian tomatoes are more than five times higher in price than Jordanian tomato sold in UAE, with no apparent justification with regards to quality or quality… The main reason why Jordanian tomatoes are so lowly-priced in the regional export markets is down to three main reasons: 1) Jordan tomatoes are not graded or selected according to colour and size before they are exported. 2) comparatively low shipping and transportation costs of Jordanian tomatoes because of Jordan’s geographic proximity to those markets. And 3) low shelf-life because of several reasons, mainly choosing improper timing of crop picking, lack of pre-cooling and proper post-harvest handling facilities, improper packaging as well as poor post-handling practices’. (The International Labour Organization 2014)
Clearly here, there are similar issues in the EU. A lack of knowledge on how to preserve the tomatoes, separation of the quality and identification on markets to exploit, Tunisia have distinctly recognised the opportunity whereas Jordan are lagging behind. Spanish farmers need to become more resilient by using proper harvesting and quality separation techniques similar to Tunisia, notice marketing opportunities and start to use a product brand  
 2. Tomato farm certification and protection: The Spanish Government would benefit the tomato farming sector by promoting a particular certification that could also be highly recognised in the UK. Once again Tunisia threatens the EU countries such as Spain as ‘on top of an increase in imports of Tunisian olive oil, Italy is also worried about competition from Moroccan tomato growers; (Euractiv 2016). Clearly EU legislation or Governmental involvement would keep UK companies (Pre Brexit) to trade fairly with EU countries with certification before they are allowed to seek countries further a stretch. Thus, benefiting the economical input of tomato farms in Spain. This would however require cooperation from all parties, farmers, transport and supermarkets, which could prove to be difficult as they all seek differing objectives and financial reward.
6.2 Logistic Sector/ Transportation Recommendations

1. Secure vehicles: Vehicles need to be ready and equipped with proper storage units and packaging to ensure that goods will remain undamaged throughout a lengthy journey across the European continent. This relies heavily on the farmers too, whose responsibility should be to ensure tomatoes are packaged safely and correctly. Inadequate vehicles could result in perishability and unsatisfied supermarkets and customers.

2. Driver Training: Drivers should be strictly monitored, rough and aggressive driving without correct compliance with local road regulations could result in crashing and the products being completely written off. Drivers should also be taught the implications of refugee and migrant issues located on border crossing, mainly Calais. Vehicles should remain secure and constantly monitored and maintained, this is both the driver’s responsibility and the managers of the transportation companies. Finally, all drivers should require the correct documentation to travel through borders to ease the strain on late deliveries and the produce from perishing.

3. Optional alternative means of transport: As already identified by Vincente (2012), tomatoes in Spain are predominantly transported via the road networks within Europe. However, there is a clear opportunity for ports to be used, with plenty located on the South coast of Spain such as Almeria and Alicante. Utilisation of such means, would offer a clear opportunity for farmers to exploit cheaper transport companies and overall improve their profit margin and keeping their businesses sustainable.

6.3 Supermarket Recommendations

1. Business forecasting for tomatoes: In an ever-increasing globalised world, opportunities to exploit different tomatoes throughout the world become even more prominent. Tunisia as already mentioned begun to threaten the Italian market and it’s inevitable that other countries will follow suit to offer cut price tomatoes. This however will undermine the businesses in Spain, so in order to maintain a positive relationship with Spanish farmers, companies such as Tesco, Asda and Sainsburys should forecast accordingly to keep a constant loop of supply. Failure to do so, could in turn dismiss Spain for cheaper alternatives in Africa and the Middle East. Supermarkets also need to ensure they follow the correct manner of purchasing. A place like the UK require strict guidelines on quality, source and need delivery to the ‘right place at the right time’ (Lysons and Gillingham 2003). Therefore, looking elsewhere could cause some problems for supermarkets in the UK as quality assurance is not guaranteed.

2. Actions on failure of delivery: Transport companies are likely to fail to deliver for a number of reasons such as; loads compromised by migrants, crashes and border control issues. Supermarkets need to recognise this and can’t rely on Spanish tomatoes as a whole to close the supply chain loop. Supermarkets should then look into using locally produced goods and elsewhere in Europe to ensure they reach customer demands.  You only need to look a few months back to realise how failure to deliver can result in such an economic hit. KFC had to shut 420 stores after a failure on their chicken supplier, reason being, they switched to a cheaper and alternative supplier. Critically, the focus on cheap rather than quality was the major downfall in this situation, which underlines the reason to check for quality assurance and proven resilient supply chain and transport companies.

Altogether the recommendations only act as a few guidelines to make a supply chain more resilient after using an FMEA. This does not undermine the fact that the majority of companies do already have practices like these in place, the problem moreover lies between ensuring the relationships between all parties in the entire supply chain, from the harvester to the customer all have similar desired results.

7.0 Conclusion
The overall aim of this report was to identify a food supply chain, appraise how it could be measured and offer recommendations in order to make it more resilient. With the use of literature, past research and recognised by Geoffery, Bellec et al, San Vincente and Curkovic, it is quite clear that food supply chains need to tackle many issues in order to be completely sustainable. Although past research praises the use of an FMEA there still remains a number of problems with using the data analysis method, as it fundamentally doesn’t offer what a high RPN value is and whether or not the recommendations or actions taken would lower the RPN score. The report would benefit from using historically validated statistics and be more research-based approach using quantitative and qualitative date to recognise any significant findings that may have/have not improved particular supply chain management systems.
The areas to be most concerned about lie with the farmers, although the FMEA did not bring out any high RPN values, without the farmers the supply chain is completely void. Transport companies, supermarkets and customers need to cooperate with farmers in order for their businesses to be sustainable. Moreover, supermarkets need to focus their businesses centrally on Spanish tomatoes (or other EU countries depending on preferences) and create a business model with the farmers in order to help create certification, quality assurance and realise an overall slick food supply chain. The case studies from both Kenya and Spain threw in some interesting results and possible interventions to help make the supply chain more resilient, strongly indicating that entrepreneurs and willingness for change and intervention were the key drivers behind supply chain success.
[bookmark: _GoBack]Altogether there needs to be some significant change throughout the world in order to reach a completely sustainable supply chain. Competition faced from less developed countries will always threat the more economically advanced West. Governmental intervention is one of the most powerful factors to ensure that any significant issues can be avoided, but fundamentally everyone involved in the supply chain should always be responsible for their limited role in the chain.
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2.6 Suppls Chain Map: The supply chain map of tomatoes presented below (Figure 1)
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Figure 1: Supply chain map of Tomato at Bhuapur, Tangail





