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A critical evaluation and analysis of the potential risks and vulnerabilities present within the cocoa supply chain to produce chocolate, from growers to UK retailers, detailing solutions to make the supply chain more resilient.
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Introduction

Cocoa beans were first introduced to Europe in 1502 when Christopher Columbus brought them back from South America after his fourth visit to the “New World.” (Cadbury UK, 2019) However, the cocoa beans were of little value and were disregarded until two decades later; when Conquistador Don Cortes returned to Europe from his voyage to Mexico with a recipe transforming the cocoa beans into a drink known as “chocolatl.” (Cadbury UK, 2019) The chocolate drink became instantly popular and spread through Europe as an exotic and expensive delicacy reserved for the elite and wealthy (Stobart, 2013, p. 219).

However, the arrival of chocolate to the UK is credited to the first Earl of Sandwich in 1668 (Loveman, 2013, p. 27), where chocolate quickly became a fashionable drink served either hot or cold in the expensive London coffee and chocolate houses. For the two centuries that followed, chocolate remained a limited commodity due to heavy import duties and a mysterious reputation for being an aphrodisiac with medicinal qualities (Wilson, 2013, p. 158). However, in 1847, Fry and Son based out of Bristol, became the first to produce solid chocolate bars, similar to the ones we recognise today, bringing chocolate into the mainstream (Cadbury UK, 2019). In 1853, the reduction of import duties allowed chocolate to be distributed to a greater number of the wider population, leading to a significant increase in its demand.

With the greater demand, came a greater supply chain burden. Three predominant companies, Fry, Cadbury and Rowntree, led the chocolate confectionary market creating supply chains that still exist to this day. Cocoa beans are unable to grow in the temperate climate of the UK. Thus, they have to be procured internationally, from tropical climates thousands of miles away. Cadbury sourced from the African continent while Rowntree primarily sourced from the Caribbean islands (Morrell, 1902, p. 47). The international supply chain of cocoa from growers to UK manufacturers still remains very similar to this day. However, today’s modern commercial climate presents a wide range of risks and opportunities towards the process which did not exist in the eighteenth and nineteenth century. Cocoa is sourced from further than ever before and a more competitive industry has led to not only innovation in supply chain management but also criticism of how business is conducted.

This essay will explore the present supply chains for UK chocolate companies outlining potential risks that threaten the process, from the sources of cocoa, through the logistic and manufacture chain all the way to retail. First the vulnerabilities will be explored using different models to identify potential risks. Secondly this essay will investigate potential steps to make shortcomings within a supply chain more resilient, before finally making some recommendations to solve any issues that arise.

Critical evaluation of the supply chain vulnerability

A supply chain is defined as consisting of all the processes both direct and indirect by all involved parties towards fulfilling a customer request (Chopra & Meindl, 2015, p. 13). In an international supply chain such as cocoa to chocolate, many parties are involved in the supply chain, from the production of raw ingredients, transport and storage, production and manufacture, all way through to retail into the hands of the customers. Breaking down the supply chain into stages helps us to evaluate different vulnerabilities faced during each process. 

The supply chain for chocolate begins with the cocoa plantations and growers. Even with the advancements in agricultural technology since the nineteenth century, it is still unfeasible to grow cocoa beans in the UK. Consumption of chocolate products in the UK has raised drastically. In 2017 the UK became the leading chocolate consumer in Europe, with the average person eating 8.4kg a year (Mintel, 2018). Keeping up with this demand requires a lot of cocoa bean produce.
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Figure 1: Main developing country suppliers of cocoa beans to the United Kingdom in 2016. Pie chart depicting country suppliers of cocoa to the UK, image taken from (CBI, Ministry of Foreign Affairs, 2019).

Figure 1 shows the main countries that supply cocoa to UK chocolate manufacturers. With 69 percent coming from just two countries, it’s clear to see that there could be a potential risk to supply, especially with the ever-increasing consumption. Using the PESTEL analysis model for cocoa production in Ghana and the Ivory Coast, we are able to outline some of the major vulnerabilities during the raw material stage of the supply chain. The PESTEL model is designed to analyse at the macro level to identify threats and weaknesses to an organisation (Professional Academy, 2019). Using the PESTEL model to break down and identify, Political, Economic, Social, Technological, Environmental and Legal threats and risks, will guide the steps on how to make the supply chain more resilient.

Politically, Ghana is a considered a stable country with an expanding economy thanks to cocoa, gold and oil reserves (BBC, 2018). This makes trade and import between UK and Ghana safe and reduces the risk to supply. Ivory Coast on the other hand does not have the same level of stability. Since 2002 the country has seen bouts of violence between 2 warring factions following a civil war (BBC, 2019). The political instability in the country casts a shadow of doubt towards the supply chain, for example in 2011 the newly elected president of the country placed an export ban on cocoa to starve funding for the incumbent president who refused to leave office but was dependant on cocoa trade to fund his security (Anderson, 2011). Therefore, dependency on cocoa from the Ivory Coast is susceptible to political discourse. 

Economically, Ivory Coast and Ghana are respectively the primary and secondary exporters of cocoa internationally. Both countries are dependant on the product as a main source of revenue but have little influence over the price. In 2017, Ivory Coast’s government had to slash planned spending after losing approximately $1bn due to a fall in cocoa value (African Business, 2017, p. 74). With the ever-growing need for cocoa it is essential that the economy of both countries develops at the same rate. In order to keep up with demand, revenue is needed to build infrastructure and modernise harvesting techniques. Foreign investment into the countries is one way in which their economies develop. For example, Chinese investment in infrastructure and financial aid in the form of loans has increased by 1400 percent in Ivory Coast (Monnier, et al., 2018). With eight of the ten biggest confectionary companies being European or American businesses (Walker, 2016), an increasing dependency on Chinese investors in these countries, could see cocoa production being controlled much more directly by Chinese stakeholders. This uncertainty causes apprehension for the western businesses in terms of supply chain vulnerability.

With the controversy of child labour and sweatshops filling our news in 1990s, consumers have since become much more aware of the ethical consequences their favourite products may have come with. An important example is, Nike’s experienced losses in revenue after boycotts and protests had a detrimental impact on the reputation after they were exposed for using unethical practices (Zadek, 2004, p. 128). Therefore, Tulane university conducted a study into child labour in Ivory Coast and Ghana, finding that over 2.1 million children were employed in the cocoa industry between 2013-2014 (William & de Buhr, 2015). This has led chocolate manufacturers to invest significantly into the region promoting education, building schools and discouraging child labour. In 2009, Mars inc. pledged to buy 100 percent of their cocoa from certified producers – farmers audited for sustainable and ethical practices. Mondelez, Ferrero, Hershy and Nestle followed suit each pledging to abide by “Fair Trade” initiatives (O’Keefe, 2016, p. 64). Therefore, it is important to make a link between customer demand and its influence on the supply chain. Customers are the driving factor behind the whole supply chain. For this reason, social and ethical behaviour is a key factor in supply chain vulnerability, it is important for businesses to abide to ethical practices to sell their products to customers.

Technical innovations in cocoa harvesting have been lagging compared to those seen in a lot of other fruits and grains. Over the past 60 years very little has changed in the harvesting process, especially in West Africa. 73 percent of cocoa produced in Ivory Coast and Ghana comes from small-scale farms (Ingram, et al., 2018, p. 1). These farms provide a household income and while some farmers make a relative wealth, they are not grand scale producers with the capital to invest in research and development. For the multinational confectionary companies, this is a vulnerability to supply. The increasing demand for chocolate products could overtake the supply of cocoa beans. 

In November 2017 the governments of Ivory Coast and Ghana alongside the biggest chocolate companies pledged to end the deforestation taking place in the cocoa industry. However, just over one year later more than 15,000 football pitches worth of rainforest had been cut for cocoa plantations (Maclean, 2018). This is not sustainable practice and one that is very controversial. Both governments from the two cocoa producing countries are encouraging big and small farms to commit to the zero-deforestation pledge, citing that increased efficiency and productivity is the solution. However, in these poverty stricken areas it has proved difficult to enforce as farmers seek to make more money (Carodenuto, 2019, p. 65). The effects of deforestation are not only severe to the microclimate and global climate. Rising temperature and loss of tropical rainforests has led to increased droughts in West Africa. In 2015, cocoa prices saw a rise after Ghana was only able to produce 700,000 tonnes compared to the 900,000 tonnes the year previously as a result of drought (Bigg, et al., 2015). Therefore, environmental factors leave the supply chain open to vulnerabilities and changes in the microclimate, thus changes in weather, have direct impacts on cocoa yield and price. An increased price leads to a direct impact on costs making the supply chain very vulnerable. Secondly, deforestation has long term effects on the environment, causing the previous issue to become more common (Chirwa, et al., 2017, p. 82). As environmental concern grows, consumers become more aware of the deforestation issues surrounding cocoa production. Therefore, customers hold big companies to account, pushing towards greener solutions. These solutions may be costly, but it is important to remember that the whole supply chain is directed by demand, thus making it vulnerable to the customers will.

Illegal and illegitimate practices are present in every country ranging from very low-level bribes to top level agreements and shady practices. But it is especially prominent in West Africa as Stephen Ellis (2016, p. 203) describes, with how corruption can be considered “standard practice” in the sub-Saharan region. This has a major effect on the cocoa bean trade making farmers and exports particularly vulnerable. 
Market intermediaries in the cocoa supply chain have abused the institutional voids through illegitimate actions such as tampering, adjustment of weighing scales and smuggling. These have often led to undervaluing of assets through adjustment of weighing scales. (Amankwah-Amoah, et al., 2018, p. 143)
The corruption described by Amankwah-Amoah, et al., demonstrates how money and assets can be “lost” in the supply chain. This is unfair for the parties involved and creates a huge vulnerability. The threat of low-level corruption to the local farmers and cocoa producers is hugely damaging to their income and sustainability. However, for the big companies buying the beans, the risk is not so much monetary as it is reputation. Alongside social and environment responsibilities, legal practice and procedure is not only expected by the customer but is expected to be championed over profit. Corruption is a supply chain vulnerability as it involves so many parties, both directly and indirectly and it requires a lot of money to tackle.

Once the cocoa beans have been harvested and fermented at the source, next it is time for them to be exported to processors and manufactures. The cocoa beans are packed and shipped to the chocolate producing companies around the world. During the export phase lies the huge vulnerability of piracy. Here lies the threat of kidnap, armed robbery, theft and trafficking. “Many of the busy seaports in the Gulf of Guinea lack sufficient oversight. The apparent capacity can be undermined by corruption” (Anyimadu, 2013, p. 4). This is a threat to maritime shipping companies but also to the chocolate manufacturers who could face criticism over ethical and legal behaviour.

At the chocolate production and manufacturing plants the cocoa beans are finally safe from most of the PESTEL issues faced during the harvesting, raw material processing and exporting phases. But now new challenges are presented into the supply chain. At this stage all the ingredients required to make chocolate need to be stored and ready to go.
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Figure 2: The Kraljik purchasing model. The Kraljik purchasing model illustrates the relationship between the ‘supply risk’ and ‘profit impact.’ It is used by organisations to place products/commodities into one of four categories, which in turn helps to define whether the buyer or the seller has power. (CIPS, 2010)

Applying the Kraljik model provides insight on the issues of sourcing and storing ingredients and materials needed during this phase of the supply chain. Storage costs the companies money and detracts from the profit margin. Placing materials into the model dictates how they should be treated. Routine products have both a low risk in supply and profit impact. Materials for packaging would fit into this category as they are non-perishable and are manufactured daily at a rate that is simple to predict. Also, in the routine category would be ingredients such as milk powder and starch, both ingredients can be sourced all year round, at a low price from an abundance of local suppliers. On the other hand, sugar and cocoa could be considered to fit in between the categories ‘routine’ and ‘bottle neck’. Whilst they are low value products in their own terms, they carry a weighted supply risk. Focussing on cocoa, this is related back to supply vulnerability at the source where a bad harvest has direct repercussions on manufacture output. Hence, the manufacture needs to have contingency plans and robust supply chain management in order to avoid or at least mitigate against vulnerabilities in the supply chain.

The final phase to the supply chain is retail. By this stage the chocolate has completed a physical transformation from raw cocoa beans into packaged, ready to eat chocolate. However, retail is still a crucial stage in the supply chain and thus has the potential to be a major vulnerability. As has been stated previously, the PESTEL model analysis suggests that reputation plays a vital role in customer demand. Ethics, legality and environmental concerns need to be managed carefully and advertised accordingly to attract customers. In the early days of chocolate in the UK, between the 1860s and 1960s, Cadbury and Rowntree played the advertising game very successfully. Both being Quaker businesses, they operated to very high, self-imposed moral standards. Both companies championed “fair trade” over excessive profit margins, leading their products to be highly regarded and widely recognised (da Silva Lopes, 2016, p. 481). Therefore, indirect endorsement, in this case through reputation, creates demand. Price of the product also outlines demand. However, through good reputation, prices can be flexible and even potentially higher than competition if customers recognise the worth. Cadbury and Rowntree summarise just how important retail is as a stage in the supply chain. Through maintaining a good reputation, both companies have managed to operate successfully and competitively for over 160 years by managing the demand. Therefore, it is important to recognise the importance of customer demand as the driving factor for the entire supply chain.

Steps to make the supply chain more resilient

Having used the PESTEL and Kraljik models to analyse for supply chain vulnerability, it is clear to see that every stage is susceptible to threats. Therefore, it is important to assess these threats in order to find solutions to make the supply chain resilient. Jaina construes that vulnerabilities in the supply chain can be defied through minimising uncertainties in the network (Jaina, et al., 2017, p. 6794). Therefore, using the analysis of vulnerabilities, this section will evaluate how resilience can be built into the supply chain through minimising uncertainties in the network.
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Figure 3: 4 T’s risk assessment matrix. The 4 T’s matrix is used to assess risk and decide how to manage said risk (Glasgow Caledonian University, 2019).

Using the 4 T’s matrix to assess each vulnerability we can identify what action, if any, needs to take place to mitigate risks. Starting at the source and harvesting of cocoa beans, the 4T’s matrix allows us to identify that this is the stage that is the most vulnerable. 69 percent of the UKs cocoa originates from Ivory Coast and Ghana (figure 1), so it is important that this stage is resilient. Politically Ghana is a stable country, but Ivory Coast suffers from political unrest and the supply chain is susceptible to interference such as the 2011 cocoa export ban (Anderson, 2011). For chocolate businesses this would have a medium impact on business, Ivory Coast is dependant on cocoa export so any export bans would be short lived, causing only short delays to manufacture. In terms of likelihood, there is only a low risk of this occurrence, therefore political factors are placed in section 3 of the risk assessment matrix. Thus, businesses can tolerate the risk.

For the cocoa growing nations, economy is on the rise thanks to the increased demand for cocoa products and through foreign investment from Chinese industries. However, investment from Chinese industries could start to become a bigger issue in the future with new stakeholders having influence over where the economy heads. This is likely to happen and could have a substantial impact on western chocolate businesses. Therefore, it is placed as a 7 on the risk matrix, treatment is required, and businesses should aim to invest into the local economy and look to build partnering relationships to secure a healthy and fair for all environment (Jaina, et al., 2017).

Leading on from economic factors, micro-economies focussing on individual regions and small plantations are an important area for investment. William and de Buhr (2015) calculated that 2.1 million children are being employed on cocoa farms; here lies a substantial reputational risk towards customer demand. Therefore, analysing both the risk and likelihood of occurrence, this issue scores a 5 on the matrix. Consequently, social issues need to be treated in order to lower the risk. Investment from companies towards local education and school programmes will dissuade child labour as well as promoting a good image to customers. But there are also solutions which can be influenced from the suppliers’ side. Peprah conducted a case study in the Asunafo district of Ghana, coming to the conclusion that “the formation of a national cocoa farmers association and the collective action of the farmers will help to negotiate with the Ghana Cocoa Board for better prices” (Peprah, 2015, p. 11). This will lead to, an increased income and the financial independence to be able to send children to school. 

Technology and sustainable environmental practices in the cocoa harvesting industry are severely lacking behind many other forms of harvest. The same processes and procedures are in place as they were over 100 years ago. This has come at the expense of the environment, and to keep up with demand, farms have had to expand geographically destroying forest in order to expand their plantations and produce more cocoa beans. Other farming industries, such as wheat, fruit and vegetables, have managed to improve efficiency through genetically modified crops (GM crops) alleviating the need for more space. The supply chain threat here is two-fold, firstly the threat of supply not being able to match demand and secondly reputational damage due to irresponsible environmental policies. Therefore, the technological risk stands at a 3. Treatment is required in the form of research and development to address the issue of deforestation. Enduring efforts towards increased efficiency and higher yields will be needed to make this stage more resilient technologically and environmentally. This will only be achieved through a holistic approach by all stakeholders supporting, through investment, the farmers at the heart of the trade (Camargo, et al., 2019, p. 15).

However, there are also environmental vulnerabilities to the supply chain that lie outside any organisations ability to control.  As mentioned previously environmental factors such as climate, play a vital role during this phase of the supply chain. In the summer months, West Africa can experience events such as drought, which could have a devastating impact on supply to all chocolate companies in the UK, as they have so much dependence on cocoa supply from just two countries (Figure 2). However, the likelihood of such a catastrophic event is low. Therefore, environmental vulnerability is graded as a 6 on the risk matrix. However, it is possible to mitigate against supply shortages by transferring the risk. Manufactures could achieve this by storing reserves of cocoa beans in case the eventuality of supply shortage occurs. However, extra storage comes with a financial burden, thus taking away from profit, so it is important for companies to forecast and manage stock reserves carefully. Linking back to technologic solutions, modern Enterprise Resource Planning (ERP) computer systems such as Oracle and SAP, can accurately automate and track stores mitigating against human error, thus making the supply chain less vulnerable.

Corruption and malpractice will always plague every supply chain due to external actors. As Ellis (2016) states it is an endemic issue in West Africa, but predominantly at a sub-tactical level. For this reason, it has very little impact on the supply chain even though it has a high likely hood. Thereby, it scores a 4 on the risk matrix. Big corporate businesses are left with little choice other than tolerating this issue but must in no way condone or play any part in corruption or illegitimate practices.

The export phase using shipping to move the cocoa beans faces the threat of piracy and theft, with the responsibility lying with the maritime shipping companies. The effect of theft is minimal and likewise with piracy as cocoa beans are not considered a high value commodity, unlike the oil tankers leaving Ghana which can be held for a high ransom. However standard practice for shipping companies is to insure cargo to cover for any delays or losses (Georgescu, 2011, p. 41). So, supply chain vulnerability during the export phase is placed at a 1 within the risk matrix and can be tolerated with no additional action required.

During the manufacturing phase of chocolate, most of the supply chain vulnerability has been overcome in the previous phases. At this stage all the raw ingredients and materials come together under one roof under the direct control of the chocolate businesses manufacture. There lies a small risk in the timely arrival of each individual product but none more so than the cocoa which has already been addressed. Therefore, the risk of other products not arriving on time sits at 1 in the risk matrix and can be tolerated due to its negligible risk. Moreover, other products can be sourced easily from multiple suppliers for a cheap price at short notice from geographically close locations. 

Retail is the final stage of the supply chain and here lies the overarching risk of managing customer demand. Without demand there is no way or reason to have a supply chain at all. Therefore, customer demand is a threat with the potential for catastrophic impact but a low likelihood of occurrence. On the risk matrix the demand threat is placed at 4 but should be treated rather than tolerated due to the potential for devastating impact. By managing all the supply chain issues in accordance with ethical, sustainable practices and advertising the product to target audiences this vulnerability is minimal.

Recommendations

Having analysed the supply chain for vulnerability and explored ways to mitigate these risks. It is now possible to recommend short, medium- and long-term solutions to make the supply chain more resilient.

Defining short term as the next three to six months, there is very little influence that can be had to the supply chain. However, for the chocolate manufacturers it would be recommended that preparation for summer months in Ivory Coast and Ghana is taken into consideration due to the possibility of a drought. Therefore, forecasting for a potential drop in regular deliveries and ordering more cocoa beans to go into storage could be the possible solution. Thus, avoiding the vulnerability of a shortage of supply.

Between the next six months to two years, medium term solutions can be developed to further resilience. In this timeframe, the chocolate businesses should focus on improving relationships with suppliers. Developing close partnering relationships with transparent and frequent lines of communication with the farmers will benefit the social aspects creating trust eliminating uncertainty from supply. At the same time investment in local communities through education and infrastructure programmes will develop farming regions culturing loyalty towards stronger partnerships. Alongside, the cocoa farmers should be aiming to create a cocoa farmers association to negotiate fair prices and treatment. This in turn will eliminate the risk of outside stakeholders having influence over the supply chain.

From two to five years and onwards, it is essential to think about the whole supply chain holistically. In this timeframe substantial changes can be made, and it is essential to be forward thinking. During this period the chocolate manufacturers should be developing technology and methods of farming to make the harvest as efficient as possible, both increasing profit for the farmers and businesses alike. Furthermore, strategies to reduce the environmental impact, with the objective of reaching a zero-deforestation figure, is paramount. Consumers expect businesses to be continually improving environmental issues and it is increasingly important to do so in order to keep up with legislations and maintain a good reputation. 

To conclude, the supply chain for cocoa in the chocolate producing industry is vulnerable at every stage but is most susceptible at the sourcing phase. Through initiatives to invest in farmers and a strategic approach to alleviate negative environmental impacts, a sustainable supply chain could be achieved guaranteeing a prosperous future for the industry.
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