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1. INTRODUCTION 

 
As Internet grows, new technologies are emerging and changing 
significantly the ways people interact with their environment, how 
businesses are conducted and the evolution of the economy. One such 
disruptive technology is the “blockchain” (United Nations, 2017). 
Indeed, blockchain is a technology that allows a decentralized 
environment to be created for the executions of transactions without 
any means of data alteration (Holotescu, 2018). Therefore, an 
immutable ledger is used to record the transactions where security, 
permanency, transparency and auditability are highly adopted. The 
blockchain was primarily used for financial transaction with the 
Bitcoin cryptocurrency. As stated in (Holotescu, 2018), there is 
sometimes a confusion between blockchain and cryptocurrency. The 
blockchain is a decentralized ledger optimized for the secure 
transmission of value whereas cryptocurrency makes use of a 
decentralized system like the blockchain to record transactions 
(Holotescu, 2018).  With the blockchain, security, instant 
transmission of value and immutability (Olson, E. & Tomek J, 2017) 
are key characteristics, and several domains can be impacted. The 
potential use cases are limitlessness (Olson, E. & Tomek J, 2017), 
starting from the representation, tracking and trading of several types 
of assets (including government issued money, stocks, bonds, and 
other financial products), real and intellectual property rights, 
contract rights, the movement of goods and services across a global 
supply chain etc. While being referred as ‘the Internet of Value’ 
(Olson, E. & Tomek J, 2017) blockchains can be integrated with other 
emerging technologies such as the Internet of Things (IoT), Big Data, 

                                                            
 
 
 
 

cloud computing, Artificial Intelligence (AI), additive manufacturing, 
new materials etc.  

In West and Central Africa, child labour is a serious issue in the cocoa 
production sector. This paper is focused on using    a smart contract 
application based on blockchain technology to tackle the issue. This 
will involve creating a smart contract model that considers the 
presence or absence of children in the cocoa production sector when 
a contract is being elaborated. What will the required blockchain 
technology be implemented with the smart contract?  How will the 
smart contract be deployed? How will the system be relevant or 
beneficial to farmers and allow child protection or child labour 
reduction?  

2. RELATED WORKS 

Child labour is a serious concern all over the world with Sub-Saharan 
Africa the most dominant region (Esteban O. & Max R, 2018). 
Several institutions namely UNICEF and ILO (International Labour 
Organizations) are working to ensure children well-being especially 
by fighting Child labour. As technology improves, new ways are 
found to tackle the issue especially blockchain. In Pakistan as 
specified in (Friebe, 2018), Children are seriously involved in labour 
to survive, thus leaving school. Helping the children involves setting 
up a donation system based on blockchain. People will donate to 
support children so that they can attend school. While they show 
progress of work at school, the donation will still continue and the 
donors are also encouraged for showing interest in the cause (Friebe, 
2018). Since its invention in 2008, the blockchain have been applied 
in various use cases of food products (Marten, 2017), including 
cocoa. The author in (Marten, 2017) showed that Agri Ledger applied 
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it to give cocoa producers feedback on product quality based on 
market prices. According to the author in (Oakes, 2019), more than 
100 million children are working in the agriculture sector all over the 
world with two millions in cocoa sector in the two world leading 
producers, Ghana and Ivory Coast.  Choco4free, a start-up company 
in Colombia is making use of blockchain technology in order to create 
opportunities for investors to directly access farmers and finance 
them if possible (Oakes, 2019). Also, the transparency and 
traceability that blockchain offers allow investors to trace back the 
source of the cacao, with the aim of keeping the supply chain child-
labour and cruelty-free (Oakes, 2019). In Ghana, the Olam Farmer 
Information System (OFIS) uses the blockchain to track cocoa from 
the farm, check cocoa prices and exchange it online at a better price. 
(Asseh, 2018). Another blockchain usage is related to child labour at 
cobalt mine (Baydakova, 2019). This issue is seriously reported in 
the Democratic Republic of Congo and to tackle this, IBM is creating 
a platform that will make it possible to track the source of cobalt from 
the mine to its destination (Baydakova, 2019).  

2.1 Blockchain overview and applications 

The blockchain (chain of blocks) in (United Nations, 2017) is the 
emerging technology that has gained popularity few years ago 
(United Nations, 2017). It offers several advantages over database 
technology as it provides trustless recording of data transaction 
without relying on an existing intermediary (United Nations, 2017) 
like a bank in the case of financial transactions. It offers its 
participants a highly secured ledger system across the distributed 
network (United Nations, 2017). Bitcoin transaction was its first use, 
whereas many other potential applications have been found (Rosic, 
2018). The blockchain network consists of network of validators 
called miners, which execute the transaction of any value (Holotescu, 
2018) (Olson, 2017). 

 
Figure 1: Blockchain sample (Zheng Z. & Xie S, 2017) 

Figure 1 is an example of a blockchain. Each block has a previous 
block hash in the header. The first block of a blockchain is known as 
the genesis block as all the following blocks come from it. It does not 
have any parent block (Zheng Z. & Xie S, 2017). 

A block consists of a block header and a block body. The block header 
provides the basic information for data processing with a parent block 
hash. The latter is a 256-bit hash value that is linked to the previous 
block (Zheng Z. & Xie S, 2017). It also has a counter and transactions 
records. The counter simply counts all the transactions executed. The 
block size and the size of each transaction (Zheng Z. & Xie, 2017) are 
the parameters that determine the volume of transactions a block can 
contain. 

 
Figure 2: Block Structure (Zheng Z. & Xie S, 2017). 

Four main characteristics of blockchain are identified: 

- Immutable: The transactions executed are 
permanently recorded with no option of block 
alteration (Sultan K. & Ruhi U. & Rubina L. 2018). 

- Distributed database: Each node in the blockchain 
network has a copy of the existing records. Any node 
that joins the network can automatically get the 
records (Houben R. & Snyers A, 2018). 

- Trustful: There is a consensus model that governs the 
block validation with no middleman or any central 
authority required (Olson, E. & Tomek J, 2017). 

- Transparency – The blockchain data can be accessed 
any time by anyone for auditions (Holotescu, 2018) 
and traceability. 
 

2.2 Smart Contract Overview and applications 

A smart contract is an executable code that run on the blockchain to 
facilitate, execute and enforce the terms of an agreement (Alharby M. 
& Moorsel A.V, 2017) with the aim of automatically executing the 
contract once the specified conditions are met. According to Josh 
Stark in (Stark, 2016), two categories of smart contract can be 
considered, namely, smart contract code and smart legal contract. The 
author in (Stark, 2016) described the former as a contract that makes 
use of codes stored, checked and executed on a blockchain. In this 
type of smart contract, the programming language used to express the 
contract and the features of the blockchain are the main parameters 
for its execution. The author in (Stark, 2016) continues with the smart 
legal contract which means codes to complete legal contracts. This 
type of smart contract depends solely on legal, political and business 
institutions. 

 According to (Patel D. & Shah K. & Shanbhag S, 2018), smart 
contracts cannot be enforced in some of the existing judicial 
frameworks. Therefore, frameworks to create and execute legally 
binding smart contracts can be proposed in order to cope with the 
context (Patel D. & Shah K, 2018). According to (Bartoletti M. & 
Pompianu L, 2017), six platforms are considered useful for smart 
contracts as they are already launched, running and supported by a 
community of developers and accessible to the public. Bitcoin and 
Ethereum are by far, the most used with Ethereum the first choice. In 
Ethereum blockchain, blocks consist of transactions that can be 
transfer of ether or data. The blocks have limit upon the transactions 
that can be stored.  For smart contract, data/codes are used in 
transactions. Thus, all accounts with codes stored are contract 
accounts or else, they are considered as externally owned accounts.  
The later are accounts that belong to individuals on an Ethereum 
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platform with ether in their balance and no code is associated with 
them (Modi, 2018). 

Table 1: General statistics of smart contracts platforms (Bartoletti 
M. & Pompianu L, 2017) 

 

Smart contract has several applications including voting systems, 
banks, automobile, real estate, digital rights management, supply 
chain etc. (Alharby M. & Moorsel A.V, 2017)  (Blockgeeks, 2018). 

3. PROBLEM DESCRIPTION 

Most of the world cocoa production (70%) comes from West Africa 
more specifically from Côte d'Ivoire and Ghana (Omnitude, 2018). 
The children traditional role in cocoa plantations is a challenge 
(Coabiso, 2011). Involving younger family members in agricultural 
tasks is one of the first steps in transferring responsibilities to younger 
generation in the famers’ family. However, surveys commissioned by 
the governments of Côte d'Ivoire and Ghana have revealed that too 
many children are engaged in an unsafe agricultural work, using 
unsafe agricultural tools or participating in the application of 
pesticides (Coabiso, 2011). These children are often victims of work 
accidents and diseases during agricultural work (Coabiso, 2011) 
instead of going to school. Some children work for 100-hour-long in 
a week and are also subjected to physical abuse (Mattyasovszky, 
2018). Despite more than a decade of efforts to fight the exploitation 
of children in cocoa plantations, the number of working children is 
still too high (Omnitude, 2018) (Oakes, 2019) - and as cocoa 
production increases, the number of working children increases. No 
company or government has achieved the overall goal of eliminating 
child labour, or even the commitment to reduce it to 70% by 2020 
(Omnitude, 2018). Building schools and educating children are 
adaptive solutions to reduce child labour (Guilbert, 2016) but other 
means can also be explored. In this this article, a technological 
solution based on blockchain and smart contract is proposed. How 
will this smart contract model based on blockchain be used in 
elaborating a better strategy for child labour diminution? 

4. METHODS 

In order to achieve the target, which is reducing child labour in cocoa 
production sector with blockchain technology, a smart contract model 
is proposed. First, we conducted a survey on existing works related to 
child labour and blockchain. This is to ensure the originality of the 
proposed model. Books, articles, websites and others files were 
explored. Secondly, a set of questions necessary to assess children 
well-being has been derived for the sake of the smart contract. Thus, 
the model is based on conditions that have to be satisfied before a 

contract is concluded. It relies on the set of questions made available 
in the blockchain for the farmers to answer in order to get the right to 
farm. As the blockchain is immutable and highly secured, it will help 
making the recorded data unfalsifiable. The questions are asked either 
by the cocoa board members or by resourced people. Farmer’s 
attention is drawn to the importance of the data they provide while 
ethical behavior is expected. If possible, a survey can be initiated to 
confirm farmer’s righteousness. Also trusting the cocoa members or 
authorities, or adequate farmers include choosing people that are 
ethically minded for data input and future inspections (Baydakova, 
2019).  

When the conditions are satisfied, the smart contract is concluded and 
the farmers are granted or not full permission for farming or 
permission with advices or warnings. This smart contract model is 
supposed to be implemented before any crop season starts for a 
successful and less harmful season and to ensure farmers 
commitments, experience can be used. This experience approach will 
emphasize the quantity of cocoa for instance a farmer might produce 
per hectare with a certain number of workers. With these informations 
known, a higher production than the usual can be further analyzed to 
ensured farmer’s honesty. 

As the blockchain is based on a distributed computer network, 
powerful servers will be installed at farmer’s association company 
or/and at the coco board offices and interconnected with a high-speed 
connection across the country. Here are some minimum 
characteristics of a sample server necessary for mining: storage – 
2TB, CPU - core Intel Core i3-7350K – i7-6950X, RAM - 16 GB, 
Graphics: AMD Radeon RX 480 – 2 x Nvidia Titan X (Hanson, 
2018). These types of computers are necessary in order to allow a 
high processing power and a high data storage. Figure 3 represents 
the proposed smart contract model. The farmer’s eligibility is based 
on the answers obtained. At each question no matter the answer (yes 
or no), an action is taken or/and the next step is followed till the last 
question. After the execution of the last question, all comments are 
grouped and summarized in a file, with the final decision.  

In this smart contract model, the farmers and the children are the most 
concerned. In the first step, Farmer’s registration is compulsory. If the 
farmer is not registered, the contract should not be concluded. The 
registration is necessary to have a global view of all people involved 
in the activity.  The second step in the smart contract model is related 
to children enrolment. At this level, a negative answer ends the 
contract while a positive answer will need a comment. Therefore, if 
the farmer uses children in its production, some advices or warning 
are given. A fine comes to play with traficated children are used or 
others irregularities detected with respect to the law. The Yes or No 
scenario continues throughout the model till the end. Third, the age 
condition is a parameter that will limit or avoid vulnerable children 
between 5 to 11 years to be enrolled in the activity because the 
International labour organization (ILO, Hazardous Child labour, 
2018), stated that children between 5 and 11 years in hazardous work 
have increased from 2012 to 2016 and the agriculture sector uses the 
most, children within that range of age. They represented 34.08 
percent of its total children employment. The Last steps, School 
education, injuries and exposition to pesticide are others factors that 
will require serious actions in case of any attitude affecting the 
production or children. As soon as the last question is answered, there 
is a text summarizing all the answers with the final approval which 
would be based on the numbers of yes or no obtained from the 
answers. The smartness of this type of contract come from the fact 
that there are no more documents to be used as to provide a file in 
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banks, automobile, real estate, digital rights management, supply 
chain etc. (Alharby M. & Moorsel A.V, 2017)  (Blockgeeks, 2018). 

3. PROBLEM DESCRIPTION 

Most of the world cocoa production (70%) comes from West Africa 
more specifically from Côte d'Ivoire and Ghana (Omnitude, 2018). 
The children traditional role in cocoa plantations is a challenge 
(Coabiso, 2011). Involving younger family members in agricultural 
tasks is one of the first steps in transferring responsibilities to younger 
generation in the famers’ family. However, surveys commissioned by 
the governments of Côte d'Ivoire and Ghana have revealed that too 
many children are engaged in an unsafe agricultural work, using 
unsafe agricultural tools or participating in the application of 
pesticides (Coabiso, 2011). These children are often victims of work 
accidents and diseases during agricultural work (Coabiso, 2011) 
instead of going to school. Some children work for 100-hour-long in 
a week and are also subjected to physical abuse (Mattyasovszky, 
2018). Despite more than a decade of efforts to fight the exploitation 
of children in cocoa plantations, the number of working children is 
still too high (Omnitude, 2018) (Oakes, 2019) - and as cocoa 
production increases, the number of working children increases. No 
company or government has achieved the overall goal of eliminating 
child labour, or even the commitment to reduce it to 70% by 2020 
(Omnitude, 2018). Building schools and educating children are 
adaptive solutions to reduce child labour (Guilbert, 2016) but other 
means can also be explored. In this this article, a technological 
solution based on blockchain and smart contract is proposed. How 
will this smart contract model based on blockchain be used in 
elaborating a better strategy for child labour diminution? 

4. METHODS 

In order to achieve the target, which is reducing child labour in cocoa 
production sector with blockchain technology, a smart contract model 
is proposed. First, we conducted a survey on existing works related to 
child labour and blockchain. This is to ensure the originality of the 
proposed model. Books, articles, websites and others files were 
explored. Secondly, a set of questions necessary to assess children 
well-being has been derived for the sake of the smart contract. Thus, 
the model is based on conditions that have to be satisfied before a 

contract is concluded. It relies on the set of questions made available 
in the blockchain for the farmers to answer in order to get the right to 
farm. As the blockchain is immutable and highly secured, it will help 
making the recorded data unfalsifiable. The questions are asked either 
by the cocoa board members or by resourced people. Farmer’s 
attention is drawn to the importance of the data they provide while 
ethical behavior is expected. If possible, a survey can be initiated to 
confirm farmer’s righteousness. Also trusting the cocoa members or 
authorities, or adequate farmers include choosing people that are 
ethically minded for data input and future inspections (Baydakova, 
2019).  

When the conditions are satisfied, the smart contract is concluded and 
the farmers are granted or not full permission for farming or 
permission with advices or warnings. This smart contract model is 
supposed to be implemented before any crop season starts for a 
successful and less harmful season and to ensure farmers 
commitments, experience can be used. This experience approach will 
emphasize the quantity of cocoa for instance a farmer might produce 
per hectare with a certain number of workers. With these informations 
known, a higher production than the usual can be further analyzed to 
ensured farmer’s honesty. 

As the blockchain is based on a distributed computer network, 
powerful servers will be installed at farmer’s association company 
or/and at the coco board offices and interconnected with a high-speed 
connection across the country. Here are some minimum 
characteristics of a sample server necessary for mining: storage – 
2TB, CPU - core Intel Core i3-7350K – i7-6950X, RAM - 16 GB, 
Graphics: AMD Radeon RX 480 – 2 x Nvidia Titan X (Hanson, 
2018). These types of computers are necessary in order to allow a 
high processing power and a high data storage. Figure 3 represents 
the proposed smart contract model. The farmer’s eligibility is based 
on the answers obtained. At each question no matter the answer (yes 
or no), an action is taken or/and the next step is followed till the last 
question. After the execution of the last question, all comments are 
grouped and summarized in a file, with the final decision.  

In this smart contract model, the farmers and the children are the most 
concerned. In the first step, Farmer’s registration is compulsory. If the 
farmer is not registered, the contract should not be concluded. The 
registration is necessary to have a global view of all people involved 
in the activity.  The second step in the smart contract model is related 
to children enrolment. At this level, a negative answer ends the 
contract while a positive answer will need a comment. Therefore, if 
the farmer uses children in its production, some advices or warning 
are given. A fine comes to play with traficated children are used or 
others irregularities detected with respect to the law. The Yes or No 
scenario continues throughout the model till the end. Third, the age 
condition is a parameter that will limit or avoid vulnerable children 
between 5 to 11 years to be enrolled in the activity because the 
International labour organization (ILO, Hazardous Child labour, 
2018), stated that children between 5 and 11 years in hazardous work 
have increased from 2012 to 2016 and the agriculture sector uses the 
most, children within that range of age. They represented 34.08 
percent of its total children employment. The Last steps, School 
education, injuries and exposition to pesticide are others factors that 
will require serious actions in case of any attitude affecting the 
production or children. As soon as the last question is answered, there 
is a text summarizing all the answers with the final approval which 
would be based on the numbers of yes or no obtained from the 
answers. The smartness of this type of contract come from the fact 
that there are no more documents to be used as to provide a file in 
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order to get the government approval or assistance for farming. All 
the people involved in providing those documents are left outside. 
The farmer only needs to move to the registration area and get 
enrolled for a formal contract.  This reduce the whole farming 
process. 

With this blockchain and smart contract installed, one of the 
challenges will be the training of the actors (farmers and coco board 
employees) for using the infrastructure as most of farmers are less 
used to informatics (Asseh, 2018). Another challenge will be the 
availability of high-speed connection and electricity for server 
installation in rural areas, given that the farmers association offices 
might not be always in town with easy access to network resources.  
However, implementing this blockchain smart contract model will 

promote better children care. The blockchain infrastructure can also 
be used for financial transactions between farmers, farmer’s 
associations and the government 

 

 

 

 

 

 

5. EXPERIMENTAL RESULTS 

The execution of this smart contract model provides a secure way of 
reducing child labour usage. The following are the possible results 
from the questionnaire. 

Table 2: Possible outcome of the questionnaire. 

Questions Answers Comments 
Is the Farmer 
registered? 

Yes The next step is followed 
No Must be registered 

Are children 
employed? 

Yes Next step is followed 
No No Contract is concluded 

Age requirements 
(above 12 years 

old) 

Yes Null 

No Warning: Avoid using 
children under age. 

Do Children go to 
school? 

Yes Null 

No Warning: school education 
must be provided. 

Have Children 
been ever harmed? 

Yes 
Advices: make sure to teach 
children about the way the 

work should be done. 

No Null. 

Are they protected 
against pesticides? 

Yes Accountability 

No 
Warning: Uniform must be 
urgently provided for the 

children. 
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Figure 3: Smart contract model 
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From table 2, implications are derived as a result of different 
scenarios cases of results. 

1- As theoretical implications, the following are considered: 
- A farmer that benefit only advices show care for  

children. He impacts children positively and contribute to their well-
being. 

-  Farmer who does not satisfy any requirements  
warning need to be seriously educated about children well fare as he 
does not show much concerns. His case is important and must be 
reviewed frequently. He could be highly fined if other irregularities 
are discovered like an increasing number of children in the farm.  

-  For Farmers that partially satisfy the  
requirements, advices and warning are provided accordingly. This has 
to be further analysed in order to provide better options for children 
safety.  

- The absence of small children can be noticed in  
the farm and the involved ones are more protected in the different 
works. 
 

2- As practical implications, these considerations are taken: 
- Smart contract is a contract though it’s yet to be  

enforced in the law. Therefore, its deployment would need actors to 
initiate a draft that would govern for the mean time the process. 

- The technology usage to improve farmers and  
Children well-being is appreciated. 

- As data are stored in the blockchain, different  
analysis could be made from it with the aim of conducting others 
surveys or taking decisions. 

- The deployed infrastructure can be used for other  
purposes, financial transactions for instance and it will also ensure the 
development of the regions or cities involved. 

- The collected data within the blockchain could  
be used for farmers encouragements. Indeed, the farmer with a less 
harmful season can be encouraged to persevere in that direction 
through a recognizing ceremony. 
Based on the following results and implications, children situation 
can be improved in the cocoa farm and this contributes to social 
welfare. The blockchain is helpful because of its transparency and 
immutability (Holotescu, 2018) (Sultan K. & Ruhi U. & Rubina L. 
2018) and a smart contract is used to reduce child labour by 
permitting farmers to farm upon satisfying certain conditions defined 
in the smart contract code. This smart contract application guaranties 
the right to farm against children welfare. Therefore, with its 
utilization, in West and Central Africa, not any child will be found 
farming, but only those who benefit favorable conditions for their 
well-being. Also, time saving and energy are noticed with smart 
contract as processes are optimized leading to better time 
management and people’s happiness.  

6. CONCLUSION 

This work was mainly focused on a smart contract model based on 
blockchain that reduce child labour in the cocoa production as 
children have been involved in the sector and do not benefit better 
care. Since smart contract in blockchain allows the execution of 
contracts when the requirements are met, the conditions in this case 
are the values submitted with respect to a questionnaire answered by 
the farmers. A fine aspect is also considered with respect to 
complicated situations involved, making it more effective. We 
believe that this will provide valuable information for engaging 
farmer’s into righteousness as they perform their relevant task. 

As future work, though blockchain is evolving seriously, it is still not 
adapted that much in Africa. It would be relevant to analyses the 
challenges and opportunities of its integration in existing IT 
infrastructure in West Africa and how far the main drivers have 
succeeded. Other studies could be narrowed down to the optimization 
of the existing cocoa supply chain in the producing countries and we 
can differently look at the implementation of the proposed smart 
contract model using a smart contract platform like Ethereum. As the 
legal aspect of smart contract is still a hot topic, it would also be 
important to see how best a law could be established to govern this 
type of contract in the cocoa sector. Finally, looking at contract 
management, other studies can be conducted to see the effect of smart 
contract on existing contract methods in this or other agricultural 
sectors (promises, benefits, disadvantages). 
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From table 2, implications are derived as a result of different 
scenarios cases of results. 

1- As theoretical implications, the following are considered: 
- A farmer that benefit only advices show care for  

children. He impacts children positively and contribute to their well-
being. 

-  Farmer who does not satisfy any requirements  
warning need to be seriously educated about children well fare as he 
does not show much concerns. His case is important and must be 
reviewed frequently. He could be highly fined if other irregularities 
are discovered like an increasing number of children in the farm.  

-  For Farmers that partially satisfy the  
requirements, advices and warning are provided accordingly. This has 
to be further analysed in order to provide better options for children 
safety.  

- The absence of small children can be noticed in  
the farm and the involved ones are more protected in the different 
works. 
 

2- As practical implications, these considerations are taken: 
- Smart contract is a contract though it’s yet to be  

enforced in the law. Therefore, its deployment would need actors to 
initiate a draft that would govern for the mean time the process. 

- The technology usage to improve farmers and  
Children well-being is appreciated. 

- As data are stored in the blockchain, different  
analysis could be made from it with the aim of conducting others 
surveys or taking decisions. 

- The deployed infrastructure can be used for other  
purposes, financial transactions for instance and it will also ensure the 
development of the regions or cities involved. 

- The collected data within the blockchain could  
be used for farmers encouragements. Indeed, the farmer with a less 
harmful season can be encouraged to persevere in that direction 
through a recognizing ceremony. 
Based on the following results and implications, children situation 
can be improved in the cocoa farm and this contributes to social 
welfare. The blockchain is helpful because of its transparency and 
immutability (Holotescu, 2018) (Sultan K. & Ruhi U. & Rubina L. 
2018) and a smart contract is used to reduce child labour by 
permitting farmers to farm upon satisfying certain conditions defined 
in the smart contract code. This smart contract application guaranties 
the right to farm against children welfare. Therefore, with its 
utilization, in West and Central Africa, not any child will be found 
farming, but only those who benefit favorable conditions for their 
well-being. Also, time saving and energy are noticed with smart 
contract as processes are optimized leading to better time 
management and people’s happiness.  

6. CONCLUSION 

This work was mainly focused on a smart contract model based on 
blockchain that reduce child labour in the cocoa production as 
children have been involved in the sector and do not benefit better 
care. Since smart contract in blockchain allows the execution of 
contracts when the requirements are met, the conditions in this case 
are the values submitted with respect to a questionnaire answered by 
the farmers. A fine aspect is also considered with respect to 
complicated situations involved, making it more effective. We 
believe that this will provide valuable information for engaging 
farmer’s into righteousness as they perform their relevant task. 

As future work, though blockchain is evolving seriously, it is still not 
adapted that much in Africa. It would be relevant to analyses the 
challenges and opportunities of its integration in existing IT 
infrastructure in West Africa and how far the main drivers have 
succeeded. Other studies could be narrowed down to the optimization 
of the existing cocoa supply chain in the producing countries and we 
can differently look at the implementation of the proposed smart 
contract model using a smart contract platform like Ethereum. As the 
legal aspect of smart contract is still a hot topic, it would also be 
important to see how best a law could be established to govern this 
type of contract in the cocoa sector. Finally, looking at contract 
management, other studies can be conducted to see the effect of smart 
contract on existing contract methods in this or other agricultural 
sectors (promises, benefits, disadvantages). 

REFERENCES 
Alharby, M. and Van Moorsel, A. (2017). Blockchain Based Smart 

Contracts: A Systematic Mapping Study, 3rd 
International Conference on Artificial Intelligence and 
Soft Computing,125-140, 10.5121/csit.2017.71011. 

Asseh, R. (2018). Blockchain transforms Cocoa Farming in Ghana. 
Retrieved from https://cryptotvplus.com/blockchain-
transforms-cocoa-farming-in-ghana, Accessed on 22 
December 2018. 

Bartoletti M., and Pompianu L. (2017) An Empirical Analysis of 
Smart Contracts: Platforms, Applications, and Design 
Patterns. In: Brenner M. et al. (eds) Financial 
Cryptography and Data Security. FC 2017. Lecture Notes 
in Computer Science, vol 10323. Springer, Cham. 

Baydakova, A (2019).  Ford, LG to Pilot IBM Blockchain in  
Fight Against Child Labor. Retrieved from: 
http://www.kryptonews.org/2019/01/16/ford-lg-to-pilot-
ibm-blockchain-in-fight-against-child-labor, Accessed on 
28 February 2019. 

Blockgeeks (2018), Smart Contracts: The Blockchain Technology 
That Will Replace Lawyers. Retrieved from 
https://blockgeeks.com/guides/smart-contracts, Accessed 
on 22 December 2018. 

Coabiso (2011). Cocoa Farming: overview, World Cocoa  
foundation. 

Esteban O. and Max R. (2019), Child labour, Retrieved from:  
https://ourworldindata.org/child-labor, Accessed on 28 
February 2019.  

Friebe, T. (2018). How Farhan Shahid aims to use  
Blockchain technology to improve child labor conditions 
in Pakistan, retrieved from: 
https://medium.com/blockchainspace, Accessed on 28 
February 2019. 

Guilbert, K. (2016). Boost education to cut child labor on Ivory 
Coast cocoa farms: charity. Retrieved from Reuters: 
https://www.reuters.com, Accessed on 24 December 2018. 

Hanson, M. (2018). Best mining PC 2018: the best  
desktop PCs for mining Bitcoin, Ethereum and more, 
Retrieved from : https://www.techradar.com/news/best-
mining-pc, Accessed on 04 March 2019. 

Hecht, H. (2017). Chocolate supply ready for blockchain disruption 
. Retrieved from Crypto Briefing: 
https://cryptobriefing.com/?s=Chocolate+supply+ready+
for+blockchain+disruption+, Accessed on 24 December 
2018. 

Holotescu, C. (2018). Understanding Blockchain technology  

2019 IFAC MIM
Berlin, Germany, August 28-30, 2019

2774  
 

and how to get involved, The 14th International Scientific 
Conference eLearning and Software for Education, 
Bucharest, Romania. 

Houben R., and Sydney A. (2018). Blockchain and 
cryptocurrencies: Legal context and implications for 
financial crime, money laundering and tax evasion, 
University of  Antwerp, Research Group Business & Law, 
Belgium. 

ILO (2018). Hazardous Child labour. Retrieved from International 
Labour Organization: 
https://www.ilo.org/ipec/facts/WorstFormsofChildLabour/
Hazardouschildlabour/lang--en/index.htm, Accessed on 
26 December 2018. 

Marten, V. (2017). Position paper : On blockchains, Fairfood, 
Mauritskade64, Amsterdam. 

Modi, R. (2018). Introduction to Blockchain, Ethereum and  
Smart Chapter 1. Retrieved from coinmonks: 
https://medium.com/coinmonks/https-medium-com-ritesh-
modi-solidity-chapter1-63dfaff08a11, Accessed on 06 
March 2018.   

Oakes E. (2019). How Blockchain Technology is Working to  
End Child Labour in the Cacao Industry, retrieved from: 
https://www.seechangemagazine.com/?p=5644, Accessed 
on 28 February 2019. 

Olson, E. T. (2017). Cryptocurrency and the blockchain : Technical 
overview and potential impact on commercial child sexual 
exploitation, pp 1-12.  
 International Center for missing and exploited children, 
USA.  

Omnitude (2018). Blockchain Technology shines a light on the dark 
side of chocolate. Retrieved from Omnitude: 
https://omnitude.tech/blockchain-technology-shines-a-
light-on-the-dark-side-of-chocolate, Accessed on 29 
December 2018.   

Patel D., Shah K., Shanbhag S., Mistry V. (2018) Towards  
Legally Enforceable Smart Contracts. In: Chen S., Wang 
H., Zhang LJ. (eds) Blockchain – ICBC 2018.  Lecture 
Notes in Computer Science, vol 10974. Springer, Cham. 

Rosic, A. (2018). What is Blockchain Technology? A Step-by-Step 
Guide For Beginners. Retrieved from Blockgeeks: 
https://blockgeeks.com/guides/what-is-blockchain-
technology, Accessed on 23 December 2018. 

Seuring, S. and Muller M. (2018). From a literature review to a 
conceptual framework for sustainable supply chain 
management. Journal of Cleaner Production, 16. 1699-
1710. 10.1016/j.jclepro.2008.04.020.  

Stark, J. (2016). Making Sense of Blockchain Smart Contracts. 
Retrieved from coindesk: 
https://www.coindesk.com/making-sense-smart-contracts, 
Accessed on 02 January 2018. 

Sultan K., Ruhi U., and Rubina L . (2018). conceptualizing 
blockchains : characteristics & applications. 11th IADIS 
International Conference Information System, 49-
57,lisbon, Portugal. 

United Nations.(2017). Blockchain technology for Africa, Addis 
Abeba. 

Vigneri M. and Kolavalli S. (2018). Growth through pricing polycy 
: The case of cocoa in Ghana , pp1-3, Food and 
Agriculture Organization of the United Nations. Rome.  

Zheng, Zibin & Xie, Shaoan & Dai, Hong-Ning & Chen,  

Xiangping & Wang, Huaimin. (2017). An Overview of 
Blockchain Technology: Architecture, Consensus, and 
Future Trends.  
10.1109/BigDataCongress.2017.85. 

 

 

 

 

 

 

 

2019 IFAC MIM
Berlin, Germany, August 28-30, 2019

2775


