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Introduction 
The Colombian cacao sector is one of the most important national industries in the country, mostly 

due to the cultural history of hot chocolate consumption nationwide, which has been up to 90% of 

the national production per year. There is national interest in the growth of the cacao sector, 

specially focusing on increasing farmers’ productivity and yields, to make Colombian cacao grain 

and sub-products more available for exportation. However, in 2014, the European Union 

announced the regulation of cadmium levels permitted in cacao sub-products, which is a heavy 

metal known to be present in the soil both naturally and anthropogenically, that is absorbed and 

accumulated by the cacao tree. The regulation, (EU) NO 488/2014, came into force on January 1st, 

2019, establishing the maximum levels of cadmium permitted in cacao sub-products such as 

chocolate and cacao powder, among others. These limits vary depending the cacao content of the 

sub-product, going to a maximum of 0.8 mg of cadmium per kg of product if the cacao levels are 

equal or higher than 50%.  

In 2016, in the wake of a peace agreement between the Revolutionary Armed Forces of Colombia 

(FARC) and the Colombian government, and the necessity of preparing for the announced 

regulation, USAID, Purdue University and the International Center of Tropical Agriculture (CIAT) 

initiated a capacity building project called “Cacao for Peace,” with an overall goal of increasing 

Colombia’s cacao production. To achieve this goal, the project is working closely with cacao 

farmers and public and private organizations to increase cacao productivity and improve the 

sustainability of its production, with a supplemental goal of improving the performance of the 

cacao value chain as an alternative to illegal crop production through agricultural extension, 

research and technical assistance, (Conlon et al., 2018; Abbott et al., 2018, p. 13).  
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However, the EU cadmium regulation challenges the intended growth of the cacao sector in 

Colombia, as cadmium levels are believed to be higher than permitted both in the soil and in the 

cacao beans in South America. For this reason, cadmium presence in soils, cacao plants, leaves 

and pods is now one of the key research areas related to cacao in several national and international 

research institutions. For instance, better understanding the issue of high cadmium accumulation, 

lack of mitigation strategies and its implication on the cacao sector has become of the research 

goals of USAID’s Cacao for Peace project and is the core research issue for CIAT’s Climate-

Relevant and Low Cadmium Innovations to Promote Sustainable Cacao Production (CLIMA-

LoCa) project. This study was conducted under the umbrella of CLIMA-LoCa.  

Through semi-structured interviews with key informants at every node of the Colombian cacao 

value chain, the main goal of this study is to explore and evaluate the different perceptions of 

cadmium levels, the regulation and research initiatives across the cacao value chain; the impacts 

of the regulation on the value chain; and the possible mitigation strategies that have or could be 

put in place at the farms or at the cacao transformation level, therefore generating site-specific 

information that would guide further actions regarding communication about the regulation and 

research needs on the relation between cacao and cadmium. In addition, in this study the value 

chain is conceived as not only the production, transportation, transformation and 

commercialization of cacao between stakeholders but also the production and dissemination of 

information on the crop. In this sense, the most important nodes considered in the chain are 

Producers, Industry, and Institutions.  

This study is divided in the following way: First, a literature review to introduce information on 

the cacao crop by presenting its most important characteristics; the types of cacao and where they 

are produced; and defining the main challenges related to its production. Going forward, I will 
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present the Colombian cacao value chain in its present form. Next, this information will be linked 

to cadmium, presenting its relation to the cacao plant, the significance of the regulation and why 

cadmium intake poses a risk to human health. Finally, I will end the section with an overview of 

the current research on this topic. 

Second, I will present the objectives of the field work carried out for this study in a deeper manner 

and the conceptual-contextual framework that motivated it, along with the methodology used to 

gather the data. Finally, I will present the results of the study and discuss implications for the 

Colombian cacao value chain. 

 

Literature review 
Cacao: Importance and production 
Cacao (Theobroma cacao L.) has been around for millions of years and has been a native crop in 

Mesoamerica and South America. Its scientific name, T. cacao, means “food of the gods”, named 

appropriately as indigenous people used it as a ritual beverage. Cacao was exported to Europe 

during colonial domination of the Americas and was gradually transformed giving rise to the 

products we know today. Recognized as  the raw material for the production of  chocolate as bar 

through the processing of cacao butter and cacao liquor, and foodstuffs such as chocolate drinks, 

chocolate ice cream or chocolate cakes through the use of cacao powder, cacao is also used to 

produce cosmetic products such as soaps, animal feed, mulch and even alcoholic drinks such as 

brandy (Abbott et al., 2018; International Cocoa Organization, 2003). 

Cacao growth is only suitable in the tropics, and despite its origin being in the Americas, during 

the colonial exploitation it was gradually introduced to West Africa, where the great majority of 

the cacao supply of the world is presently produced, especially in the Ivory Coast, Ghana and 
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Cameroon with 63.2% of global production. This stands in comparison to a 14.1% produced in 

Latin America, primarily in Brazil, Peru, Ecuador and Colombia (Abbott et al., 2018; Naranjo-

Merino et al., 2017). However, according to the International Cocoa Organization (2019), most of 

the Cacao produced in South America and Central America is a higher quality type of cacao that 

is known in the market as Fine and Flavor Cacao, which comes from Trinitario and Criollo 

varieties. It is generally more highly valued than the ordinary or bulk cacaos produced in West 

African countries. The difference between both types of cacao beans, as the name suggests, is the 

flavor characteristics of the Fine cacao, including flavor fruity, floral and herbal flavor notes 

(International Cocoa Organization, 2019). These characteristics give the Fine and Flavor Cacao 

producing countries a competitive advantage in certain specialized markets, such as the bean to 

chocolate bar market. In this market, these types of Cacaos are required in some of the finest 

chocolatier recipes for products in consumer countries of the European Union such as France, 

Belgium, Germany or Switzerland (Abbot et al., 2018; International Cocoa Organization, 2019; 

Jimenez-Tobon, 2015; Rios et al., 2017). 

Table 1. Fine and Flavor cacao exporting countries (ICCO, 2019) 

Countries 

Share of total exports of the 

country classified as Fine 

and Flavor cocoa 

Belize 50% 

Bolivia 100% 

Colombia 95% 

Costa Rica 100% 
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Dominica 100% 

Dominican Republic 40% 

Ecuador 75% 

Grenada 100% 

Guatemala 50% 

Honduras 50% 

Indonesia 1% 

Jamaica 95% 

Madagascar 100% 

Mexico 100% 

Nicaragua 100% 

Panama 50% 

Papua New Guinea 90% 

Peru 75% 

Saint Lucia 100% 

São Tomé and Principé 35% 

Trinidad and Tobago 100% 

Venezuela, Bolivarian Rep. of 100% 
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Vietnam 40% 

 

Table 1 shows the share of total Fine and Flavor cacao exports by country according to the 

International Cacao Organization. As shown in the table, most of the countries that export these 

types of cacao are Latin American, including Colombia with 95% of its cacao exports as Fine and 

Flavor, while 75% of the exports from Ecuador and Peru correspond to this quality. 

Overall, the largest producer of bulk cacao is the Ivory Coast. In 2014, the country produced an 

estimated of 1.4 million metric tons of cacao, representing 32% of global production. Colombia 

only produced 54,798 metric tons in 2016, or 1.1 % of global production (Abbott et al., 2018). Of 

the amounts produced in Ecuador and Peru, 117,162 and 61,238 metric tons are Fine and Flavor, 

representing 31.01% and 16.21% of global supply. In the case of Colombia, its 45,345 metric tons 

produced represent 12% of the global supply of fine and flavor cacaos (Abbott et al., 2018. Rios 

et al., 2017; Zambrano and Chavez, 2018). However, according to Abbot et al. (2018), the global 

markets do not distinguish between bulk and fine and flavor cacaos, as cacao beans are considered 

a commodity and therefore its price depends on market speculation that is independent of quality 

considerations mentioned above. In fact, according to Abbot et al., (2018), ICCO’s Fine and Flavor 

estimates on how much of each cacao distinction enters the commodity market could not be 

realistic. The distinction between bulk and Fine and Flavor quality, however, is an important factor 

underlying behind the motivation of the Cacao for Peace project and its importance for the 

Colombian cacao sector. The value chain actors also consider the distinction between specialty 

and bulk cacaos as a competitive advantage and as something to be improved for the positioning 

of Colombia as a leading producer of high-quality cacao. Unlike the Fine and Flavor cacao 

designation, the markets recognize the cacao’s country of origin as a differentiator for price, 
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alongside certifications, but this is usually only considered on a case by case basis. (Abbott et al., 

2018). 

Traditionally, cacao is mostly grown by smallholder farmers and families. According to Naranjo-

Merino (2017) 90% of the cacao in Colombia is produced on small farms. Moreover, 80% of the 

cacao is produced in parcels of land less than five hectares in rural settings, which in the producing 

countries are generally the most under-developed areas (Swisscontact, 2016). In Colombia, some 

of these areas have also been affected by the armed conflict and still suffer intermittent security 

problems, lack of state services and infrastructure (Zambrano & Chavez, 2018). Under these 

conditions, most of Colombian cacao farmers only reach yields of 500kg/ha (Abbott et al., 2018), 

and 75% of their income depends on their cacao production (Superintendencia de Industria y 

Comercio, 2011). This is the case because, as mentioned above, farmers’ livelihoods are vulnerable 

to price fluctuations and productivity levels are not enough to generate income that farmers can 

utilize to improve their plantations and post-harvest infrastructure (Swisscontact, 2016). On the 

other hand, a less common cacao production in Colombia includes farmers with access to capital 

and constant technical assistance that can produce yields up to 1800kg/ha (Abbott et al., 2018). 

Additionally, the nature of the smallholding farming that characterizes cacao production in 

Colombia comes along with logistical challenges. For Garcia-Caceres et al (2014), the dependence 

on road transportation is of crucial importance to accessibility to markets and is unfavorable for 

the price paid to farmers in remote locations. In other words, problems of accessibility make it 

impossible to have fixed transportation costs at harvest (Abbott et al., 2018). CIAT and Purdue 

University recommend that in order to improve the performance of the value chain in relation to 

infrastructure access, increased yields should be pursued in sites accessible to gathering centers or 

markets while public infrastructure and logistics issues are improved in remote regions (Abbott et 
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al., 2018). For Caceres et al. (2014), the production stage of the value chain is characterized by 

vulnerabilities in logistics, land management and low productivity while intermediaries and 

wholesalers operate in stronger positions. Improvements in production would improve farmers 

livelihoods and would likely, in theory, enable them to secure better prices. 

The Colombian Cacao Value Chain 
There are multiple characterizations of the Colombian cacao value chain. However, the studies by 

Abbott et al., (2018) and Garcia-Caceres et al., (2014) have the most complete description of the 

production, cacao bean flow and cacao bean transformation, therefore they will be used as the 

conceptual backbone of this study. 

Figure 1. shows a model of the Colombian cacao value chain adapted from Abbott et al., (2018). 

It describes the different pathways for cacao beans, from production to consumer markets, 

characterized by the volume commercialized. Two main types of pathways are distinguished: the 

typical pathway and the lower volume pathways for cacao beans. The typical pathway consists of 

production by farmers associated with cooperatives or farmer’s associations. Then, producers 

either sell their cacao to their respective farmer’s associations who sell it to the industry or directly 

to commission agents from the industry node. The two major companies that purchase a large 

volume of the product from farmers and associations (explained below) gather the cacao in their 

warehouses for transport to their factories where they transform it into products. Finally, most of 

these products target domestic markets. It is important to note that the institutional sector is not 

graphically represented in Figure 1 as its role does not necessarily represent the flow of the cacao 

beans. However, as it will be explained below, some organizations from the institutional level such 

as FEDECACAO play a minor purchasing role in the chain as well. 



11 
 

Figure1. The Colombian Cacao Value Chain (Adapted from: Abbott et al., 2018) 

 

Key Actors in the Colombian Cacao Sector 
Generally, the key actors in the Colombian cacao sector for the purpose of this study could be 

divided in three groups or nodes: Producers, Industry and Institutional. Within the Industry and 

Institutional groups, the buying role is included. 

Producers 
In Colombia, there are around 35,000 cacao producers (Abbott et al., 2018; Rios et al., 2017) and 

as mentioned above, producers are often classified depending on plot size, yield, degree of 

technification and diversification (Abbot et al., 2018). Producers carry out activities on the farm, 

such as the preparation of the soil, which includes land clearing and tree planting (both cacao and 

shade trees) and proper weeding, pruning, and pest and disease control (Garcia-Caceres et al., 

2014). Even though cacao beans can be commercialized without further treatment (Zambrano & 

Chavez, 2018), post-harvest includes activities such as fermentation and drying on the farm.  Best 

practices are fundamental for the quality of the beans, and therefore, for the price received by 

producers (Abbott et al., 2018). The fermentation process is important as it creates the flavor and 

sensorial characteristics that the chocolate industry is looking for (Contreras, 2017; 

FEDECACAO, n.d.). The process involves the storage of the cacao beans for a period of 3 to 5 
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days in a place that allows the cacao to have contact with air that stimulates growth of yeast and 

bacteria (Abbott et al., 2018; Garcia-Caceres et al., 2014; FEDECACAO, n.d.).  

The lack of infrastructure for the fermentation process, as well as lack of economic capital are 

some of the challenges producers face to earn a competitive price for  cacao produced in their 

farms, as some buyers, especially the ones that give great commercial value to specialty cacaos 

(Fine and Flavor), require specific organoleptic characteristics such as humidity content, 

acceptable levels of impurities, specific weight and color, etc., conditions only acquired through a 

thorough and controlled fermentation process (Abbott et al., 2018).  

Cooperatives and farmers associations are common in the Colombian value chain, according to 

Contreras (2017), and 67% of the Colombian cacao farmers are somehow related to a cooperative 

or an association. These are organizations that coordinate the production of their members, provide 

guidelines for best management of the plantation, harvest and post-harvest practices, as well as 

providing special services to their associates such as connection to markets, technical assistance 

and participation on extension and research projects through partnerships with the industry and the 

institutional sector (Abbott et al., 2018). Overall, the producers’ node, composed by farmers and 

farmers’ associations, fulfill the role of cacao production, and through the associations, the 

commercialization of the grain. 

Industry 
The industry node in Colombia is composed of two traditional private companies, Casa Luker and 

Compania Nacional de Chocolates (CNCH), and by several medium sized companies dedicated to 

the manufacturing of chocolate for drinks, foodstuffs and bean to bar. Some medium-sized 

companies include Colombina S.A, Girones or Italo (Abbott et al., 2018; Contreras 2017; Garcia-

Caceres et al., 2014). The share of the market controlled by Casa Luker and CNCH is estimated to 
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be between 75% and 80% of the national cacao production, as seen on table 2. (Abbott et al., 2018; 

Garcia-Caceres et al., 2014, FEDECACAO, n.d.). These companies have a presence in the 

principal cities of the country, especially the ones near cacao regions, such as Bucaramanga in the 

Santander department, as seen in Figure 2. Santander is the cacao department par excellence, 

embodied in more than 50,000 hectares planted and a yearly production of approximately 24,212 

metric tons (Abbott et al., 2018; Zambrano & Chavez, 2018). It is followed by the departments of 

Arauca, Huila or Antioquia, which together approximate 35,000 hectares and 18,000 metric tons 

of production, as seen in Figure 2. The companies’ presence is embodied in gathering centers 

where the farmers’ association pools the grain of their associates and sells it to the companies 

(Abbott et al., 2018). Even though this is the usual path to sell the grain to both companies, 

commission agents and wholesalers also work as intermediaries between producers and industry 

(Garcia-Caceres et al., 2014). Among the roles of the industry, the transformation of cacao into 

the sub-products mentioned earlier and its commercialization are the most important, as it is their 

economic activity, but this is complemented with a series of activities inherent to the strengthening 

of their relationships with the farmers and improvement of the cacao supplied, including technical 

assistance for farmers, training sessions and inputs in exchange of exclusivity and to follow some 

production requirements in the farms such as the establishment of agroforestry systems based on 

cacao and timber, cacao and fruit trees, or cacao and plantain (Abbott et al., 2018).  

Table 2.  The Percentage in Metric Tons of Cacao purchased internally by the Colombian 
Industry (by company) (Superintendencia de Industria y Comercio, 2011) 

Colombian Chocolate Companies % Metric Tons 

Compania Nacional de Chocolates 54.8% 

Casa Luker 31.9% 

Girones 2.4% 
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Italo 2.3% 

Andino 1.3% 

Tolimax 1.2% 

La Fragancia 1.1% 

Chocolate Caldas 0.6% 

Chocolate Colosal 0.5% 

Jordavila 0.4% 

Chocolates Triunfo 0.4% 

Chocolates al Gusto 0.4% 

Colombina S.A. 0.3% 

Other 1.4% 

 

Figure 2. Cacao Production Zones (Adapted from: Zambrano & Chavez, 2018) 
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Institutional 
The institutional node of the Colombian cacao value chain consists of public and private national 

organizations. The roles they play are quite broad, including the regulation and development of 

the sector by the formulation of norms and policies, technical and financial support, research, and 

specialized services (Garcia-Caceres et al., 2014; Rios et al., 2017). Below are some organizations 

that were important informants for this study.  

FEDECACAO is an important non-profit organization   in the sector as it functions through diverse 

roles and capacities. First, they function as an aggregation of the cacao farmers and as a 

representative of their interests. In fact, according to Abbott et al., (2018) it represents close to 

70% of all cacao farmers. Moreover, FEDECACAO also has a minor purchasing role, as seen in 

figure 1, that has increased consistently during the last decades. However, the importance of its 

work lies in being the principal provider of technical assistance, research and the transfer of 

technology. Finally, FEDECACAO manages the National Cacao Fund that collects its funds 

through a promotion fee paid by the associates to be reinvested in the value chain in the form of 

capacity building projects, research on varieties and other on-farm improvements (Abbott et al., 

2018; Rios et al., 2017) 

The Consejo Nacional Cacaotero is a multilateral organization made up of entities from every node 

of the chain, including producers, industry in the heads of Luker and Compania Nacional de 

Chocolates, FEDECACAO and governmental institutions. It is an enabling organization that 

connects the private and the public sector to help establish and steer the strategies of the cacao 

sector, including research and development capacities on varieties, on-farm improvements and 

cacao processing. (Abbott et al., 2018; Rios et al., 2017).  
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Agrosavia is a public institution whose purpose is to generate scientific knowledge and 

development of the agricultural sector in Colombia through research, extension and technical 

assistance (Agrosavia, 2019). Agrosavia is one of the most important organizations of the 

institutional node as it is responsible of setting the cacao research agenda, especially on genetic 

improvement, best practices and disease control (Abbott et al., 2018; Rios et al., 2017) 

Several government institutions are also part of this institutional node. These institutions, including 

the Ministry of Agriculture, the Ministry of Foreign Trade and organizations attached to the office 

of the President of the Republic, have the task of facilitating the connection between farmers and 

companies to international markets,  promoting exportations and sector growth, as well as fostering 

investments (Abbott et al., 2018; Rios et al., 2017). In this group, the Program of Productive 

Transformation, under the Ministry of Foreign Trade, plays an important role in research 

networking and policy influence for the cacao sector. 

Markets and Public Policy 
The consumption of chocolate is culturally rooted in the Colombian society, especially chocolate 

as a hot drink consumed during breakfast or to warm the body in cold weather. That is the reason 

why in response to local demand, more than 80% of the cacao produced is purchased by Casa 

Luker and CNCH. Furthermore, Casa Luker and CNCH were required to import up to 17 thousand 

metric tons to fulfill this demand in 2016 (Abbot et al., 2018; Rios et al., 2017), highlighting 

productivity deficits that characterize the Colombian cacao sector. However, the sector was able 

to export, from the producer and the industry node, only 24,300 metric tons in 2016 (Abbot et al., 

2018; Rios et al., 2017). Within the exported products, grain comes as the highest exported cacao 

form, followed by cacao powder, cacao butter, chocolate, and foodstuffs (Abbot et al., 2018). 
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Currently, an important public policy goal regarding the cacao sector is to enhance the capacities 

of the production of Fine and Flavor cacao, to capitalize on a competitive advantage for the cacao 

market. According to Rios et al., (2017) these policies seek to: 

• Develop the productive varieties used regionally 

• Enhance the sensorial and physical quality of the cacao beans through capacity building on 

post-harvest practices 

• Rehabilitate old plantations 

• Market initiatives such as cacao awards, chocolate contests, etc. 

• Position cacao’s origin in the international market as an important characteristic to show 

its quality 

• Foster the internal consumption of products based on specialty cacaos, for example fine 

chocolate. 

Cadmium and Cacao 
Cadmium (Cd) is a heavy metal with 48 as an atomic number, part of the same group of elements 

like Zinc and Mercury (Jimenez-Tobon, 2015). Cadmium is one of the most toxic heavy metals 

and it is known to be present in the soil both naturally and anthropogenically. Some of the natural 

presence or contamination of the soil by cadmium occurs after volcanic eruptions or during the 

process of mineralization of the parent material or bedrock. Anthropogenic contamination happens 

after mining, waste incineration, use of agrochemicals, pollution from combustion, among others 

(Casteblanco, 2018; Iniciativa Latinoamericana del Cacao, 2018; Lara-Zambrano, 2017; Meter et 

al., 2019; Zambrano & Chavez, 2018). According to Lara-Zambrano (2017), 41% of cadmium in 

the soil is deposited from the air. The use of phosphate fertilizers accounts for 54% of cadmium 

depositions, with waterways contaminated by the metallurgical industry representing another 
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significant source (Ramirez, 2013). When available in the soil, cadmium can disturb the 

functioning of crops in different ways, such as generating water absorbing deficiencies, and most 

importantly it can replace the accumulation of nutrients such as Zinc, because of its similar 

chemical conformation. (European Comission, 2019; Jimenez-Tobon, 2015; Pernia et al., 2016; 

Zambrano & Chavez, 2018).  

One of the crops affected by this phenomenon is cacao, which accumulates cadmium available in 

the soil. Much has been said by research institutions about the reasons why cacao accumulates 

cadmium and research is being done to determine the causal pathways. Among some accepted 

reasons, edaphic factors that contribute to Cadmium accumulation are low soil pH, high salinity 

of the soil, high cadmium concentrations, and Zinc deficiency (Codex Alimentarus, 2018; Crozier, 

n.d). In addition to this, some parts of the plant are believed to be more sensitive to cadmium 

accumulation. For instance, leaves are more sensitive to the absorption of cadmium than grain, 

fruits or edible roots (Codex Alimentarus, 2018). According to Pulleman & Van Santvoort (2019), 

cadmium absorption could also depend on the variety of cacao tree, and in turn, trees growing in 

the same environment and conditions could have different levels of cadmium absorption. Also, 

some post-harvest practices, especially related to the innocuity of the area where the fermentation 

or drying of cacao is carried out, are believed to increase or decrease the presence of cadmium or 

other heavy metals (Casteblanco, 2018). 

Even when the levels of cadmium in the soil and in cacao vary drastically from one site to another, 

there is consensus among the cacao sector and the research community that the average levels of 

cadmium are higher for Latin American cacao plantations and beans compared to production in 

Africa, representing a risk for the cacao sector after the introduction of the European Union Food 

Safety regulation on maximum cadmium levels on cacao sub products. (Jimenez-Tobon, 2015; 
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Iniciativa Latinoamericana del Cacao, 2018; Pulleman & Van Santvoort, 2019; Van Santvoort, 

2018) 

Cadmium related Health Issues 
According to the World Health Organization (2010), cadmium has adverse effects on human 

health, specifically embodied in cadmium accumulation in the kidneys which can lead to renal 

tubular dysfunction (Jimenez-Tobon, 2015), respiratory diseases including pulmonary edema and 

chronic obstructive airway disease, skeletal and bones diseases like osteoporosis. Furthermore, it 

is considered to be a carcinogen in the lungs, kidneys and prostate. Within the main sources of 

exposure could be found the natural exposure through breathing contaminated air, industrial 

activities and human intake (WHO, 2010). The FAO has established a cadmium human weekly 

intake of 2.5mg/kg of body weight as the maximum level that is safe (Jimenez-Tobon, 2015) 

EU Cadmium Regulation Explained 
Cadmium exposure is more prevalent in countries with high dietary intake of agricultural crops 

susceptible to cadmium accumulation (Jimenez-Tobon, 2015). Within these crops, it has been 

established by the European Union that cereals, vegetables, and tubers are the most common crop 

types susceptible to cadmium intake with 56% of the total. Cacao and chocolate products represent 

a little more of 4% (Jimenez-Tobon, 2015). In the same line, the FAO established that cacao intake 

is low in general and therefore the exposure to cadmium through this source was not considered a 

significant health risk to humans (Iniciativa Lationamericana del Cacao, 2018). However, 

considering that the levels of cadmium in cacao are high and that the European Union traditionally 

consumes more products with high cacao content, especially consumption by children, using a 

precautionary principle the European Regulation (EU) NO 488/2014 establishes the maximum 

levels of cadmium permitted in cacao sub products was put in place on January 1st after 4 years of 

its announcement. The permitted levels are indicated in figure 3: 
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Figure 3. Maximum levels of Cadmium in cacao products (From: European Commission, 2019) 

 

 

It is important to note that even when it has been already established that the levels of cadmium in 

the cacao beans are higher than average in some cacao producing countries, the EU regulation only 

addresses the levels of cadmium for the sub- and transformed cacao products which means that 

raw cacao pods are not subject to this regulation. The levels of cadmium accepted increase as the 

cacao content is higher in chocolates. The reason for this is that it is assumed that raw cacao pods 

would have the higher cadmium levels that would be reduced through the chocolatier recipes. If 

the chocolate bar produced has higher cacao content it would be much harder to reduce the 

cadmium levels and therefore the threshold must be more flexible. 

A study by Echeverry-Aranda (2015) compared the cadmium levels of Colombian high cacao 

content chocolates with similar foreign chocolates. The results of this study showed that both 

Colombian and foreign chocolates contained cadmium. However, the Colombian chocolate had 

higher levels of cadmium than what is permitted by the regulation, while the foreign chocolate 

levels did not reach high enough levels to be prohibited from the market. This study illustrates the 

challenge that cadmium represents for the Colombian cacao sector. 

Jimenez-Tobon (2015) presents the cadmium regulation on cacao products from countries outside 

of the European Union to assess market opportunities that would serve as an alternative after the 

establishment of the European Regulation (EU) NO 488/2014. Markets located in Hong Kong, 
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Mexico, Chile, United Kingdom, Japan, Russia, Canada, South Korea, South Africa, and the 

United States do not regulate cadmium content in cacao products so far. However, other heavy 

metals like Lead or Arsenic are regulated for many products, including cacao. Countries like 

Australia, New Zealand, Argentina, and Uruguay have similar regulations as the one established 

by the European Union. However, these countries do not consume as much chocolate  as countries 

like Switzerland and Austria, with an average consumption of only 14 and 10 chocolate bars a 

month respectively A market alternative in this case would be Canada, with an average 

consumption of eight chocolate bars per month (Jimenez-Tobon, 2015). 

Research regarding the problematic situation of Cadmium and Cacao in the context of the EU 
Regulation 
Since the enforcement of the EU Regulation on maximum cadmium levels of cacao sub-products 

in January of 2019 and since its announcement in 2015, multiple research projects and multilateral 

efforts have been put in place in Colombia and in other producer countries in Latin America, even 

some of them funded by the European Union (European Commission, 2019; Meter et al., 2019). 

However, there are not tangible, published results about implications, cadmium availability in soils 

or mitigation strategies yet that can be extrapolated from a socio-economic perspective to the 

whole Cacao sector in Colombia. In fact, there is only one research project being currently carried 

out looking at the socio-economic impacts of the regulation (Meter et al., 2019). Despite this, 

research institutions and scholars are sharing their on-going work to provide a glimpse into the 

current situation regarding the relationship of cadmium and cacao in Latin America, and site-

specific research pilots for mitigation strategies are showing promising results. 

One example of such an effort is the project by the Codex Alimentarus, a commission that 

establishes norms, policies and practices under the FAO, which is currently working on the 

development of a code of practices for the prevention and reduction of the cadmium contamination 
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in cacao (Codex Alimentarus, 2018; Iniciativa Latinoamericana del Cacao, 2018). A code of 

practice of these characteristics will be fundamental for the mitigation of the problem in producer 

countries. 

A report by Bioversity International (2019) summarizes the work of ongoing research projects on 

cacao and cadmium in Latin America. A total of 28 projects are being discussed in 5 countries: 

Colombia, Ecuador, Peru, Trinidad & Tobago, and Indonesia, being the latter the only one outside 

of Latin America. The research objectives of these projects can be categorized in the following 

areas: 

• Cadmium levels in soils and soils mapping 

• Cadmium levels in the cacao plant 

• Identification of sources of cadmium contamination in the soil 

• Soil and nutrient management 

• Plant uptake and accumulation of cadmium 

• Cacao genetic variability and its relationship with cadmium uptake 

• Mitigation strategies such as phytoremediation and bioremediation 

• Post-harvest practices, and 

• Socio-economic implications (Meter et al., 2019).  

Across these thematic areas, most interest has been placed on soil & nutrient management (10 

studies), and cacao genetic variability and its relationship with cadmium uptake (eight studies). 

Mapping soil cadmium levels, and socio-economic implications are the least explored topics, with 

only 3 and 1 studies respectively (Meter et al., 2019). 
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Mitigation Strategies 
As mentioned above, since the establishment of the regulation, research efforts have been put in 

place to determine measures to mitigate negative impacts of this regulation on the nodes of cacao 

value chains most affected by high cadmium levels. Within the mitigation of such impacts, the 

reduction of the levels of cadmium in the soil, cacao plant, cacao beans and sub-products is 

fundamental to any solution. 

Mitigation strategies related to the soil 

The available literature suggests that it is important to increase soil pH, which could be done 

through liming, a process in which the soil is treated with lime applications to reduce soil acidity, 

since low pH favors cadmium availability (Chavez-Hurtado et al., 2018; Codex Alimentarus, 2018 

Crozier, n.d; Meter et al., 2019; Pulleman & Van Santvoort, 2019; Ramtahal et al., 2018). The 

Ramtahal et al., (2018) liming-control 18-month study concluded that a lime-treated cacao tree 

leaves reduced cadmium absorption levels three times faster than untreated cacao tree leaves. An 

interesting finding from Ramtahal et al.,(2018) is that this study did not only show that liming is 

effective in reducing cadmium levels but also that the cadmium levels naturally change in the plant 

depending on the conditions of growth of the plant, such as shade or nutrient availability (Ramtahal 

et al., 2018).  

Mitigation strategies related to agricultural practices 

Avoiding the use of phosphate fertilizers and irrigation with contaminated water is recommended 

as well (Meter et al., 2019). Increasing the levels of Zinc in the soil would also be important taking 

into consideration its relation to cadmium accumulation in the soil and subsequent absorption by 

the plant (Chavez-Hurtado et al., 2018; Codex Alimentarus, 2018 Crozier, n.d). 
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Casteblanco (2018) proposes techniques of phytoremediation and bioremediation to mitigate 

cadmium absorption by the cacao plant. Phytoremediation consists in the use of plants to 

phytoextract heavy metals like Cadmium from the soil to make it less available for the cacao plant. 

Similarly, bioremediation consists in the use of microorganisms to transform such contaminants 

into safe substances. A study highlighted in Meter et al., (2019) review by Universidad de 

Santander and FEDECACAO looks to evaluate Heliconia psittacorum (Parrot’s beak) plant 

efficiency to work as a phytoremediator for cadmium in cacao, as it is a plant that commonly grows 

in cacao plantations. However, this method might not be realistic for implementation in rural areas 

in Colombia due to the necessity of a timely disposal of the organic matter left behind by the 

phytoremediators, which could be a difficult task in the smallholder context of Colombian cacao 

production (Meter et al., 2019). 

Additionally, a gradual renewal of older plantations with low cadmium accumulating genotypes is 

recommended in the literature as a result of pilots and field trials, but it is recognized that even 

though it would be an important measure, it is not feasible in the short term (Meter et al., 2019). 

Mitigation strategies related to post-harvest and transformation practices. 

According to Meter et al., (2019), there is still research to be carried out on the relationship between 

improved post-harvest practices and cadmium levels. On the other hand, cacao blends between 

high cadmium content cacao beans and beans with lower cadmium content at the transformation 

stage is being used as a short-term mitigation strategy (Meter et al., 2019) 

There are still information gaps that need to be addressed insofar as the research and the technical 

assistance organizations advance in testing different mitigation alternatives, as well as the 

replicability, scalability, and economic feasibility of these recommendations for the farmers. 
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Contextual and Conceptual Framework 
The relationship between cadmium and cacao production is now subject of attention by the 

academic and research realms, but also the commercial realm. As the producing countries and their 

respective cacao institutions have turned their attention to the issue of cadmium, research 

initiatives have put in place to answer the questions presented in the section. This study addresses 

the perceptions and impacts of the regulation in the Colombian cacao value chain and the 

conceptual and conceptual framework underlying the study is presented as follows: 

Figure 4. C/C Framework (Author’s design) 

 

 

Figure 4. shows the contextual and conceptual framework that guided this study. There is a context 

in which external factors that can have an incidence in the cacao value chain are present. This 

context contains demographics; socio-economic conditions; micro and macro-economic factors; 

and especially three factors that threaten directly or indirectly the chain: Climate change, food 

safety regulations and low productivity (refer to orange portion of the framework). Climatic 
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variation, accentuated by climate change, could hamper suitability of crops, or even destroy full 

harvests. Food safety regulations on cadmium levels represent an unexpected risk that the value 

chain is not prepared to mitigate yet, and low productivity is preventing the sector from reaching 

desired levels of production in which exportations and access to sophisticated markets are feasible. 

The Colombian cacao value chain performs as one based mostly on smallholder cacao production 

systems with specific market conditions indicated in the framework (blue box). To provide 

investment and engagement guidance, information that will help the host organization prioritize 

the activities that would lead to the development of climate-smart and low cadmium production 

systems that are scalable depending on the producing region, my project focused on engaging in 

semi-structured interviews with key informants of the chain such as producer’s associations, grain 

commercialists, transformation companies, exportation companies, research enablers, 

governmental and extension institutions, among others (green box). Through these interviews I 

sought to generate site-specific information illustrated in the framework. This information on these 

topics is relevant because it gives an actual overview of the chain and how it is responding to the 

threats mentioned above. 

Objectives of the Field Practicum 
• Generate site-specific information about the current situation of the Colombian cacao value 

chain with respect to the European Union regulation on maximum permitted cadmium 

levels on cacao sub-products. 

o Assess the perception of the regulation at each level of the value chain 

o Evaluate if the regulation has impacted any level of the chain in terms of price 

reduction, negotiation power, sales reductions 

o Determine if there are any mitigation strategies in place 
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Methodology 
The first step in this study was to determine what information was necessary to understand what 

is happening in the cocoa value chain with respect to the problem of cadmium. Within the cocoa 

value chain, producers differ from grain marketers, to marketers of finished product. These in turn, 

play different roles than cocoa processors and to research and government institutions, etc., as seen 

in Figure 1. 

To design a proper instrument to gather the information, it was necessary to identify the key actors 

that would provide the relevant information for this investigation. Knowing the operation of the 

chain is therefore fundamental, from the production based on associations, as these associations 

are also grain merchandisers and they do so in their great majority with two companies, Nacional 

de Chocolates and Casa Luker, and as to a lesser extent they have purchase and sale contracts with 

smaller chocolate companies and in other cases grain exporters. This production takes place within 

the interaction between farmers associations and governmental and non-governmental institutions 

that work on extension, research, and technical support projects, which ultimately seeks to improve 

the functioning of the chain and its productivity.  

Since the actors or key informants and their roles and functions differ in each link of the chain, the 

information they provide regarding cadmium was also expected to vary. I designed the instrument 

considering the most relevant questions for each link of the chain. The purpose of this research 

was to gain an understanding of the state of the art of the cocoa value chain in Colombia, 

specifically with respect to cadmium. To gain this understanding, it was important to consult 

informants from each link in the value chain and inquire how they have responded to the regulation 

of cadmium. These considerations guided the design of the instruments, resulting in questions 

appropriate for each specific actor. For example, while research and government institutions 
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develop projects related to the control and mitigation of cadmium, the producers in the field have 

a better grasp on the actual process of producing cocoa. The development of the instruments took 

these types of considerations into account. The key actors are described in Table 3. 

Table 3. Description of the Key Actors interviewed for the study 
Key Actor Key Informant 

Role 
Role in the Chain Region 

Producer Producer Production/ Grain 
Commercialization 

Tolima 

Aprocasur President of 
Association 

Production/Association/ 
Grain 
Commercialization 

Bolivar 
Cesar 

Asoprocamm Secretary Production/Association/ 
Grain 
Commercialization 

Sucre 

Coomprocar President of 
Association 

Production/Association/ 
Grain 
Commercialization 

Arauca 

Ecocacao Technical Manager Cooperative/ 
Production/ Grain 
Commercialization 

Antioquia, Bolivar, 
Boyaca, Cauca, 
Cesar, Magdalena y 
Santander 

Montescuro General Manager Private company/ 
Production/ Grain 
Commercialization 

Santander: Farm 
Commercialization 
at: Antioquia, 
Santander, 
Magdalena, Cesar 

Girones General Manager Transformation/ 
Commercialization/ 
Exportation/ 
Importation 

National Level 

Compañía Nacional 
de Chocolates 
(CNCH) 

Purchases, 
Agricultural 
Development  

Transformation/ 
Commercialization/ 
Exportation/ 
Importation 

National Level 

FEDECACAO Research Director Productive 
Projects/Grain 
Commercialization/ 

National Level 
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Technical Assistance/ 
Research/ Farmer’s 
Federation 

Consejo Nacional 
Cacaotero 

Technical Secretary Policy 
Technical Assistance 
Networking 

National Level 

Productive 
Transformation 
Program: Ministry of 
Foreign Trade 

Coordinator Policy 
Research and 
Development Enabler 
Governmental 

National Level 

Agrosavia Innovation Manager 
for the Cacao Sector 

Research 
Extension 

National Level 

 

Finally, with the help of CIAT, I identified the regions of interest for research, based on the most 

important cocoa areas of the country (Figure 2). Likewise, Nacional de Chocolates, Luker and 

other chocolatiers buy cacao and transform it into products that are consumed internally (80% of 

production) and that are also subject to exportation as explained in other sections of this report. In 

this way, the important actors were identified with respect to the transformation, 

commercialization, and institutional nodes of the value chain, and with the help of a database of 

my host organization, I started to approach potential informants via e-mail. 

Semi-structured interviews were the most convenient method for the informants, to tap into their 

firsthand knowledge of the chain. Additionally, the method was convenient as it had to be done by 

phone as most of the informants were not in the vicinity of CIAT.  

The analysis of the data collected was done systematically, comparing what different actors from 

the same role in the chain say about a specific thematic area and then globally. To carry out this 

analysis, pre-determined categories were set in advance to enable a coding process with the help 

of a qualitative data analysis software, Atlas.ti. The pre-determined categories were:  
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• Informant perception of the cadmium regulation 

• Impact of the cadmium regulation 

• Cacao price management or price establishment 

• Research involvement in the chain 

• Information management in the chain 

• Cadmium mitigation strategies 

• Cadmium and cacao regions 

Each category became a thematic area during the coding process, in which quotes from the 

interviews were separated. During the analysis process, it was possible to encounter the situation 

in which the same quote would give information relating to two or more categories of information. 

In this sense, the following quote serves as an example:  

“There have not been any problems with cacao deals, but we have seen that this issue is simply a 

commercial strategy from who monopolizes the market in Europe to take down competitors. We 

have perceived that when producers or marketers are dealing with cacao that might have 

unacceptable cadmium levels for the client, buyers use this to reduce grain price. Clients are 

requiring laboratory tests and we believe that depending on the results they could offer less money. 

However, when producers test their grain and it reach such undesired levels, they try to export it 

to other places (where there is no regulation)” (Institutional, Interview, July 2019) 

Here the informant expresses the opinion that the cadmium regulation is not intended to address a 

public health issue, but it is rather a market strategy. It also provides information on what has been 

the impact of the cadmium regulation, including requiring laboratory tests as a new mandatory 

activity for the success of a cacao negotiation within the chain including exportations, and the 
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reach for new and maybe underexplored markets in which commercialists would search for 

exportation opportunities that do not require any cadmium maximum levels. 

Results and Discussion 

Perception of the regulation 

Understanding the degree of knowledge and perceptions of key actors regarding the EU regulation 

is important as it could help explain the measures being taken to mitigate its impacts. In addition, 

it is possible to assess if the perception of the regulation corresponds with the impacts of the 

regulation. 

Producers 

There is a sharing of misinformation concerning the Cadmium issue and the UE regulation among 

Cacao producers in Colombia. Most producers know that there is a regulation, but not all of them 

fully understand it or know what it means. This leads to claims such as “some believe that cacao 

production is going to be banned”, “Cacao is a crop that has come to change many regions from 

the issue of illicit crops, it is a way to change the lifestyle and we are afraid that might 

change”(Producers, Interview, June 2019). In a post-conflict context deeply rooted in the 

problematic of illegal crops, such misinformation is dangerous. On the other hand, one interviewee 

who is not associated to any cooperative or farmers’ association, responded that he did not know 

what cadmium was or its relationship to cacao. 

An important issue is that the information on the regulation that is already available is not being 

effectively shared with the producers, and what has been shared with them is confusing. When 

asking an association about what information they have on the regulation, the answer was that their 

members prefer to “not talk about cadmium”.  
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Because of the lack of information about the issue, farmers decide to not give as much importance 

to cadmium as they do to other crop issues such as diseases or climate change. 

Industry 

Unlike the producers, industry seems to have an understanding that corresponds accurately with 

what the EU is regulating. However, this level of the chain considers that the way the information 

has been managed could discourage cacao production. As Chavez- Hurtado et al., (2019) 

recommends, new cacao plantations should be established in soils where cadmium levels are less 

than 1.4mg/kg. Land near mining sites and busy roads should not be planted in cacao. This implies 

that a producer wanting to establish a cacao production system would necessarily have to know 

the cadmium levels of the soil, which requires costly testing. Of course, the decision to pursue 

these tests implies that the producer understands the risks associated with cadmium. 

Key actors in industry acknowledge that there is misinformation on what cadmium represents for 

the commercialization and trade of cacao beans. As noted in the European Union Infographic 

(European Commission, 2019), cacao beans are not subject to the regulation, as it intends to 

regulate sub-products and finished products. In this sense, industry understands that cadmium is 

not a tool for price bargaining but a barrier for cacao purchase. This is important since industry 

believes that many producers have no clarity regarding the importance of cadmium at the moment 

of trade, fostering misinformation, which could lead to discomfort, fear, or panic among the 

producers. 

Institutional 

Informants at the institutional level are careful when characterizing the situation, as they are the 

level of the chain most involved in understanding the problematic relationship between cadmium 

and cacao. There is a consensus among the institutions at this level that the purpose of the 
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regulation is not clear for the producers. For this reason, producers are more concerned about 

climatic conditions, pests, diseases, and other challenges than cadmium. Although it is potentially 

harmful to the value chain, some of the informants from the institutional level consider that 

cadmium is a secondary problem, as cacao is not being exported in great quantities. With all the 

potential found on specialty cacaos, looking at the exportations by Ecuador and Peru of ordinary 

and specialty cacaos mentioned above, the situation for Colombia is different due to its high 

internal consumption. On the other hand, the institutional level is hesitant to believe the EU is 

addressing the cadmium regulation solely as a public health issue but also as commercial one, as 

the cadmium intake is almost impossible to avoid when consuming agricultural crops (Jimenez-

Tobon, 2015). In this way, two of the institutional informants believe that the EU would regulate 

cadmium intake by controlling foreign products consumption rather than impacting their own 

locally grown, high cadmium content, agricultural crops.  

Fine and Flavor cacao was also mentioned as one of the reasons for the cadmium regulation. As 

mentioned above, it has a lot of market and growth potential. From the institutional sector some 

believe that this is an attempt to get rid of the “premium bonus” over the stock market price. Even 

though it has been said that a Fine and Flavor distinction is not made in the trading markets, Fine 

and Flavor is also associated with the cacao country of origin, characteristic that is considered in 

specialty cacaos. If cadmium is associated with a specific producing region, informants at the 

institutional level believe that the premiums for the country of origin could be in risk. “They do 

not want to pay for premiums anymore” is one of the most illustrative quotes relating to this 

perception.  

Impacts of the Regulation 
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Producers 

As mentioned above, the regulation does not place cadmium limits on cacao beans. The regulation 

focuses on processed or finished sub-products. Therefore, the impact on grain producers is not as 

tangible, since they have not been directly affected by measures affecting prices for cacao sub-

products. Price has not changed for producers doing business as usual at the national level due to 

the cadmium content of their production. Studies like Abbott et al., (2018) and Rios et al., (2017) 

specify that the price received by the producers depends on the international market price, the 

quality of the beans, established in the Colombian Technical Norm NTC 1252, and producer 

location with respect to the gathering centers. As can be seen, to date, cadmium is not a quality 

issue affecting the price paid. Furthermore, two of the producer's associations say that producers 

in Colombia usually get a higher profit margin than their fellow farmers of other countries when 

selling internally, as some tariffs that apply to other countries are not in force in Colombia. 

However, when properly associated, farmers are required to make a payment to the Cacao National 

Fund. Producers do express unconformity when prices are low, but tend to go along with them 

since industry provides them with other services that they are interested in. 

Two associations claim that even if they grow fine and flavor cacaos, they do not receive a price 

premium, as the internal market does not yet recognize a difference between ordinary and fine and 

flavor cacaos. This corroborates what is mentioned in Abbott et al., (2018) study regarding the fact 

that fine and flavor cacaos are not widely recognized to be different from ordinary cacaos in the 

global commodity market. In the other hand, all the informants agree that when signing quota 

contracts with international clients, specialty cacaos are treated different than a commodity, in a 

case by case basis, and receive higher prices. This shows that the relation between the specialty 

characteristic of origin cacao has not been related with cadmium, at least not yet.  
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Most of the producers interviewed agree that cacao buyers will not enter into contracts if producers 

are unable to guarantee that cadmium levels of cacao are below the regulation. However, two 

informants at this level believed that cadmium could still be used by some clients to create pricing 

advantages. For this reason, it is important that the institutional and industry levels of the chain 

disseminate the information regarding cadmium and price to the producer level, thus avoiding 

potential price abuses. Likewise, one of the associations claims that they could get a differential 

price for low-cadmium and that they would be open to use information obtained after testing the 

beans produced by their associates to gain a competitive advantage. 

Finally, producer informants expressed concern about the cost of recommended mitigation 

strategies, limiting their adoption. 

Industry 

After the establishment of the regulation, industry started to pay closer attention to the origin of 

the cacao they purchased and began systematically conducting cadmium lab tests. Both 

transformation companies interviewed agreed that the approach to deal with exportations 

restriction involves pre-selection of cacao. While the industry sector has intended to strengthen 

cacao purchases in regions where the cadmium tests have resulted in lower levels, the overall 

policy is to keep buying cacao following a “business as usual” logic. At present, information about 

which regions have shown higher cadmium levels is confidential, and the price paid for cacao does 

not consider cadmium levels.  

For the Industry, all the actions carried out since the implementation of this regulation are 

precautionary, as there has not been an impact different from the investment in private laboratories 

for the testing of Cacao. In this way the industry has separated cacaos with high levels of cadmium 
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from the ones with acceptable levels. In this way, the industry level makes sure to use cacaos with 

appropriate cadmium levels for the demand of the regulated markets. 

Institutional 

At the Institutional level, cadmium is a prominent issue that needs to be addressed, but they believe 

there are other issues in need of immediate attention, such as climate variability and diseases. The 

concern is that the cadmium issue will supplant attention to other priorities. Cacao is a crop that 

demands specific practices to maintain the quality desired from plantation to harvest and post-

harvest practices (Abbott et al., 2018; Rios et al., 2017; Zambrano-Chavez, 2018). Actors at the 

institutional level believe production practices such as fertilization, pruning, and disease control 

are fundamental processes for the quality of the beans, which will ultimately determine their value. 

The main disease that attacks the cacao tree is known as ‘Monilia’, which attacks the cacao pod, 

creating an injury in the pod that makes it unfit for commercialization (FEDECACAO, n.d.). If not 

controlled, this disease can destroy up to 90% of the production (Abbott et al., 2018; Contreras, 

2017; Zambrano-Chavez, 2018). 

Regarding impacts, institution representatives agree that neither the producers nor the industry has 

lost money as a result of the regulation due to the functioning of the cacao sector in Colombia. 

Low productivity and high internal consumption have protected the chain from any impacts of the 

regulation. For instance, one of the key actors said that:  

“Some producers claim that a batch of cacao has been returned by the buyer because of 

unacceptable cadmium levels, but after reviewing the cases we have established that the returns 

occurred for other reasons, such as inadequate fermentation or drying. (Institutional, Interview, 

July 2019) 
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However, three out of four of the informants believe that this could change as the cacao sector 

grows and could lead to abuses in the setting prices. For this reason, they recommend postpone the 

establishment of new plantations until cadmium levels of the soil are known. This recommendation 

is in line with that of Chavez-Hurtado et al., (2018). Recognizing that cadmium soil testing could 

imply additional capital investments, this could negatively harm most producers who are 

smallholders. Indeed, testing may not be feasible for many producers. As a result, this 

recommendation could derail efforts to establish cacao as the flagship crop for the voluntary 

substitution of illegal crops. 

Costs for cadmium laboratory testing vary between 70.000 and 120,000 Colombian Pesos for each 

cacao sample, around $20 to $40. If a farmer’s association would like to know its status with 

respect to cadmium contamination, this would be the cost that would be incurred.  

Mitigation Strategies 
Table 4. Mitigation strategies used in the chain 

Producers Industry Institutions 
• Avoid using fertilizers 

with high cadmium 
content and Phosphoric 
Rock 

• Agricultural practices: 
Liming 

• Organic Matter as manure 
• Cadmium precipitation 

products 
• Post-Harvest: Improved 

fermentation process 

• Blends of Cacao: Mixing 
of different types of cacao 
according to the product’s 
recipe 

• For the producers: Liming 
and getting rid of the 
cacao residue 

Recommended: 
• Agricultural practices 

such as Liming and 
improvements in 
Fermentation 

• pH increase, Zinc 
increase 

• Avoid using certain 
fertilizers with cadmium 
content 

• Phytoremediation plants 
 
 

 

When the producers know that their region has low cadmium levels, they disregard mitigation 

strategies. Others may or may not apply them depending on cost, as mentioned above. The 
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socioeconomic condition and the type of farmer according to Abbott et al., (2018) affect the 

adoption of the mitigation strategies. 

Research involvement and research needs 
As mentioned above, since the announcement of the cadmium regulation, many research efforts 

have been launched in the cacao sector by the producing countries. In Colombia, such research 

efforts are furthered by institutions and industry. Having said that, there is no complete research 

right now that can say with certainty how to mitigate the cadmium levels in cacao trees in a viable 

and cost-effective way, as most of the studies regarding mitigation have not concluded yet (Meter 

et al., 2019). The main recommendation is to avoid the use of some high cadmium content 

fertilizers, as recommended by an investigation carried out by industrial companies. However, this 

measure is more a response to cadmium content in the fertilizers, rather than an understanding of 

mechanisms of cadmium accumulation in the plants. Interviewees mentioned that there is a list of 

this fertilizers that have been tested but did not share this information. Institutions like Agrosavia 

are working on a mapping exercise for cadmium across different regions, to generate a clearer 

picture of the situation. This information was not available during my field practicum. 

Conclusions 
Cadmium represents one of the most prominent challenges for the future of the cacao industry in 

Colombia and Latin America, as it has been widely agreed that cadmium presence is not affecting 

African cacao crops. While the European Union food safety regulation on cadmium levels is 

specific for processed cacao products and not on raw cacao beans, the establishment and startup 

of the regulation has fostered an environment of uncertainty in  producing countries, creating 

different perceptions and narratives on the regulation and its impacts. Over time, it will test the 

adaptive capacity of the cacao value chain and has already driven multiple research and 

institutional efforts to seek effective mitigation strategies. 
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 Since the enactment of the regulation, impacts on the economy of the producer have been 

negligible since most of what is produced is purchased internally. Experiences from associations 

trying to export their grains indicate that there are buyers requesting cacao with low cadmium 

levels and if producers cannot meet this market demand, the consequences may become more 

serious over time. On the other hand, the industry on the head of the most important chocolate 

products companies, has made progress to prepare for any possible impacts, including investing in 

laboratories and improving their product recipes. 

Even though the current narrative is that price has remained the same despite the regulation, 

information management on the purpose of the regulation and the impacts across the chain seems 

to be one of the most immediate issues regarding the cadmium problem as it could lead to 

unpleasant situations, misunderstandings or abuses.  

Recommendations 
Research efforts on cacao and cadmium must be articulated with the key actors of the chain and 

especially with producers’ cooperatives and associations. This implies sharing useful information 

and diffusions/dissemination of early results. It is understandable that research institutions have 

been addressing different aspects of the problem in perhaps a rather fragmented way. Soon, 

however, it is important that key stakeholders in the sector align their efforts to ensure a general 

understanding of the problem, the regulation and emerging findings to mitigate its impact. It is 

particularly important to clarify information about the regulation with producers who are 

vulnerable to abuse by unscrupulous buyers. 

Additionally, it would be important to have realistic expectations regarding the growth of the cacao 

sector to prioritize efforts to mitigate the impacts of this regulation. Knowing that internal 

consumption has been one of the primary reasons why farmers have not perceived major impacts, 
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if the intention of the sector is to increase productivity for exportation, it is crucial to know what 

are the target markets and their intentions on regulating cadmium content. In the same line, 

exploring alternative markets for exportation could be a short-term answer to the emerging issues 

with international buyers. 

Limitations 
Not reaching all the cacao producing regions in Colombia is one of the most important limitations 

of the study, especially to explore the narrative of cadmium presence in different parts of the 

country. However, that information would unlikely change the conclusions of this report. In like 

manner, looking at cross-scale implications, integrating the efforts in the Colombian cacao sector 

with what producing countries like Ecuador or Peru are doing is important to understand the impact 

of the regulation as a whole, and the gaps that need to be addressed. 
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Annexes 
Interview Questionnaire by role in the Value Chain. 
Producers 

1. How long have you been cultivating Cacao? 

2. Are you part of a cooperative or farmers’ association? 

3. How is your cacao priced? Who is the main Cacao buyer at your region? 

4. Do you know the production costs of your cacao farm? 

5. Do you receive any type of technical assistance from research, extension or governmental 

institutions? 

6. Have you ever exported cacao? How was your experience doing so? 

7. Do you know what Cadmium is? Have you heard about the relationship between 

cadmium and cacao? 

8. What is your perception of the cadmium regulation on cacao products? 

9. Since the introduction of the cadmium regulation on cacao products, have you had any 

problems selling your cacao? Have you experienced any price reduction? Have you lost 

business? 

10. Do you know any mitigation strategy to reduce levels of cadmium in cacao crops? Are 

you implementing any mitigation strategy? 

11. What other type of economic activities are popular around your farm besides agriculture? 

Commercialists, Transformers, Chocolatiers 

1. How long have you been working with cacao? With how many producers, associations or 

cooperatives do you do business with? Do you commercialize any other type of product? 

2. What is the price standard that you work with? Is there any difference between price in 

the internal marker and the market for exportation? Are there any primes for quality 

characteristics or certifications that are being paid in the internal Colombian market? 

3. What do you know about the problematic between Cacao and Cadmium? 

4. What is your perception of the regulation? Why do you think it was implemented? 

5. Since the introduction of the cadmium regulation on cacao products, have you had any 

problems doing business with cacao? Have you stopped buying cacao in any region 

because of cadmium presence in the crop? Has the price in the market changed? 
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6. Do you know any mitigation strategies to reduce cadmium presence in the crop? Are 

there any mitigation strategies at the cacao transformation level? 

7. Is the cadmium issue being considered a quality problem for cacao beans? 

8. Do you export cacao products? Where are you exporting cacao products? 

9. In your opinion, what are the top priorities, opportunities and challenges of the cacao 

sector in which research and policy need to put their attention? 

Research, Extension and Governmental Institutions/Organizations 

1. What is the role of your organization in the Colombian cacao value chain? 

2. Are you familiarized with the cadmium problematic? 

3. What are the causes of cadmium contamination in cacao beans? Is there a most 

predominant cause than another? 

4. What is your perception of the cadmium regulation on cacao products imposed in the 

European market? 

5. From your point of view, have you noted any positive or negative impact on the cacao 

value chain after the implementation of the regulation? 

6. What mitigation strategies for cadmium levels in cacao do you know? Are there any 

research projects on mitigation strategies? Is there any mitigation strategy being applied 

in Colombia right now? 

7. Which do you think are the research opportunities and challenges for the cacao value 

chain moving forward into the future? 

 

 

 


