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▪ Cocoa is a major global commodity, 

and its production involves millions of 

smallholder farmers.

▪ Cocoa agroforestry systems also brings a 

wide range of ecological, biodiversity 

conservation benefits. 

▪ The changing climate of the coming 

decades is expected to alter the 

suitability of many current cocoa 

production sites

Cocoa agroforestry systems  
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https://www.theguardian.com/



▪ Many of Cocoa experimental datasets ended up in separate 

repositories in various formats often with missing headings and 

contextual information

▪ Lacks data sharing protocols, and collaborative re-use of data

▪ Creates barriers in data discovery, gathering, managing and 

harmonizing from different sources for better decision making

▪ Urgent need for FAIR data solutions to improve Cocoa  economic, 

social and environmental sustainability

Challenges in in Cocoa Sector
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▪ The main objective is to develop digital solutions by combining local 

knowledge and mobile technologies, to support cocoa productivity 

and human well-being

Specific objectives:

▪ To design an integrated mobile based data collection, transmission and 

visualization system  

▪ To standardize vocabulary, concepts and relations between cocoa agronomy 

and production processes through cocoa ontology

▪ To implement and operationalize the developed solutions in cocoa production 

site of Cote d’Ivoire, Ghana, Nigeria, and Cameroon

Objective 
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Implementation through CocoaSoils
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www.cocoasoils.org

▪ The CocoaSoils project aims to improve the 

efficiency and sustainability of cocoa production by 

focusing on the Integrated Soil Fertility 

Management (ISFM).

▪ This knowledge is not yet available, and therefore 

the partners of the CocoaSoils project will set up 

number of trials: core, satellite 

▪ The program supports the multiple partners (i.e. 

government extension systems, the private sector, 

farmer organizations) and aim to empower 90,000 

smallholder cocoa farmers directly

http://www.cocoasoils.org/


CocoaSoils data Journey 
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Setup of the project

Core / Satellite trials

Effect of:  

▪ fertilisers (N-P-K)

▪ shading; organic 

fertilisers, pruning; 

weeding; pest 

control; seedling. etc

▪ 10 core trials sites (2 

ha each) and ~ 393 

satellite trials across 

4 country
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▪ Cocoa plant

▪ Plot (15x15 grid)



Labeling and data collection
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• C0 => stands for core trial
• NI => Country code
• 001 => Field ID
• 007 => Plot ID
• 25 => Tree ID
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Data PublicationData Storage and 
Analysis

Data Collect

Project portal

Public portal

Data curation 

Meta\

DB 

Mode

Existing dataCore Trial 

Satellite Trial

CocoaSoils

DataVerse

CocoaSoils Ontology

GeoNetwork

Ecosystem of data services 



Data services
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▪ More than 10,000 data points 

▪ Scientific analysis facility: set of automated analytical procedures, API data 
import, Quality check, export, analysis

▪ Public and private data filtering facilities 

▪ Data visualization platform - a facility to visualize in an attractive way the data 
for experts working in cocoa research and industry

▪ https://cocoasoils.containers.wur.nl/

https://cocoasoils.containers.wur.nl/


Semantic enrichment- Cocoa Ontology 

Main aim 

Develop a cocoa Ontology designed by all and accepted by all 

and used by all.

Sub aims

▪ Define, describe, and standardize vocabulary, concepts and 

relations between cocoa farming system and components; 

▪ Formalize knowledge about cocoa agronomy and production 

processes; and 

▪ Improve the communications among all stakeholders. 
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Cocoa Ontology development process
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Active 
now



Review consolidations
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Active 
now



Cocoa Ontology 
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Domain of Cocoa Ontology Object property Data type property



Cocoa Ontology 
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Conclusion 

▪ Data is essential for the sustainable cocoa production.

▪ We have developed and operationalize digital data collection 

workflow: from quality data collection to semantic interoperability 

as cocoa ontologies 

▪ Chance to integrate cocoasoils data in wider research domains (i.e., 

crop growth modeling) through common set of vocabularies and 

ontologies

▪ Developed methods & technologies are open source and can be 

applied to other crops
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Future Work  

• CocoaSoils will continue till 2030 

• Continuity of  the data collection and Quality check

• Improvement on data sharing and feedback mechanism

• Educate the community on Cocoa Ontology to share data uniformly

• Continuous updates to integrate growing vocabulary and classes 

are crucial to ensure a sustainable long-term ontology. 
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Thank you for your attention !

Feedback: 

Arun Pratihast

arun.pratihast@wur.nl
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