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CIRAD, the French Agricultural Research Centre for International Development, is an organization working for the sustainable development of tropical and Mediterranean regions. CIRAD has one main objective: to build sustainable farming systems capable of feeding ten billion human beings by 2050 while preserving the environment. We work with our partners in southern countries to generate and pass on new knowledge to support agricultural development. CIRAD has a network of partners on three continents, and of regional offices, from which it works with more than 100 countries. 



A basic working principle: research in partnership

 Working together to establish and 
implement priorities

 Working in the South, where our 
partners are, in their laboratories or 
in their fields 

Training the talents of the future
800 researchers and technicians received and trained each year

300 PhD students (60% from developing and emerging countries)
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Our 800 scientists put their scientific and institutional expertise at the disposal of policymakers in those countries and global debates on the main issues concerning agriculture. 



 A pool of 14 researchers
• Breeding, genomic, bioinformatic (4)
• Agronomy and GIS (4)
• Phytopathology and entomology (2)
• Coconut fruit processing and products quality (4)

CIRAD 
and the coconut sector

 More than 70 years of experience
on coconut fruit production and 
processing
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We have been working for more than 70 years on the coconut supply chain with our main partners in Africa, Pacific and Asia.Coconut : tropical oily crop : concrete.



« Coco mania »

Industry - Copra oil (RBD CNO)

Retail market -
Virgin Coconut
oil (VCO)

Retail market –
coconut milk & 
desiccated coconut
(DCN)
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Found in many different products because of its lauric acid content which confers specific properties (similar to palm kernel oil). Where does the oil come from? An insight into the copra route.



Asia
81%

Africa
9%

America + 
Caribbeans

5%

Oceania
5%

Dwarf (5% area)

Coconut harvested area in 2017
12.3 million hectares

95% smallholders (less than 1 ha)

(FAOStats, 2019)

Indonesia, 
Philippines and 

India

Tall and hybrids
(95% area)
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The total coconut world area is around 12 million hectares, according to FAO database. The coconut-planted area In South-East Asia consists mainly of smallholder groves: small plots of a few hectares size or “house coconuts”: some coconut palms scattered near the dwellings. Those coconuts are generally not selected hybrids but local varieties. They can live above 50 years (a farmer plants coconut trees for his children and grand-children) and produce fruits all along the year. They are frequently intercropped with fruit trees or annual crops, what we call CBCS (coconut-based cropping systems). Ninety-five percent of the world coconut production area is planted with Tall varieties. The rest is dedicated to Dwarf coconut trees, mainly used for coconut water.



Evolution of the world production, yield, 
prices of copra, and coconut oil (1980 = ref. 100)
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(Sources FAOStats for production and yield, and Oil World monthly for prices) 
Prades et al., 2016.

60.7 million tons of 
coconut fruits in 2017

4 million tons of copra 
oil in 2017 (1.3% of 
total oil exports)
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The world production nearly doubled during the last 30 years but the world yield did not really progressed, still oscillating around 0.98 tons of equivalent copra/ha/year. Prices of copra and crude coconut oil have been slightly difficult to predict since the last 10 years, as the oil markets are facing new challenges with one of them being the occurrence of new uses such as energy. 



New markets for coconut oil

(Source: Salum, APCC Conference, Bali, 2016)

Philippines export of VCO, virgin coconut oil 
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New player in the international market : VCO. Still very low but exponential increase.



Copra oil at a crossroad

Market demand

Production

Inspired by : Oropeza, APCC conference, Bali, 2016

Sustainable ?
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Future of the coconut product market uncertain. Could be a little bit in trouble and prices of coconut oil being more and more difficult to predict. Sustainability in question. Why ?



Coconut farmers today

Poor Market access & knowledge
 Low level of organization (community, cooperative..)
 Many middle men
 Poor market knowledge
 Low to none usage of value added by products
 No access to information to improve practices (agronomy and post-

harvest processing/handling of copra)

Different quality of copra
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Sector have been suffering of lack of interest and investments for more than 30 years now. Lot’s of small holders and very small processors, lot’s of middlemen make it very fragmented.



Threats on sustainability (biotic)

Coconut plantation devastated 
by LYTS in Mozambique

© Fabian Pilet, Cirad

© Alexia Prades, Cirad

Senile coconut trees
© Alexia Prades, Cirad

Combined with poor agricultural practices
 Low productivity

 Insufficient and inefficient replanting efforts

 No or bad quality of intercrop
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The main threat of the coconut market is the status of the coconut plantations that have not been replanted yet (because of lack of interest of the farmers and support of the Governments, due to the low generated incomes) resulting in an ageing of the coconut trees becoming senile thus less and less productive. Lethal yellowing diseases (LYTS) are also threatening coconut plantations in Central America, the Caribbeans, West and East Africa. LYTS can kill coconut trees and destroy large areas within 6 months. For the moment, Asia and Pacific regions are relatively safe as the only known spot of the disease is in PNG, in Madang. Suspected 40 years ago, confirmed in 2013 by Dr Dollet from CIRAD, the disease has been contained thanks to an efficient system of quarantine. 



Threats (abiotic)

Drying copra

with direct fire (direct smoke dryer)
(burning coconut shells to produce energy)

© Alexia Prades, Cirad

Or sun drying
(with growing molds, producing mycotoxins)

© Alexia Prades, Cirad

Sanitary issues
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Other types of risks are the absence (or low level) of technologies in all the production chain from the plantation to the production of crude coconut oil. Copra drying is done by old and inefficient technics which can lead to contaminations. Contaminations by environment (when the drying process is done with direct fire for instance) or by molds and mycotoxins when the weather is not sunny enough. The major sanitary risk is that the copra meal can easily be contaminated by the mycotoxins produced by molds during storage. This meal is then eaten by livestocks, cows for instance. The aflatoxins can then pass into the cow milk and can be a danger to public healh in Asia, especially for children. 



Issue raised at EFSA in 2016
(European Food Safety Authority)

- Identification of 3 substances in crude coconut oil and coconut 
fatty acid distillates at quantifiable levels, with potential MRL 
exceedance, taking into account concentration in crude oil

- Refining process ensuring removal for refined vegetable oils/fats : 
no issue for refined oils

- Uncertainties on source of substances
⇒ More investigations needed! 

Biphenyl (BP), anthraquinone (AQ), 2-phenylphenol

EFSA (European Food Safety Authority) 2016. 2015 Report of the activities of Stakeholders Consultative 
Group on Emerging Risks in the area of emerging risks. EFSA supporting publication 2016: EN-1003. 200 pp. 13

Présentateur
Commentaires de présentation
As a consequence of food industry management and because the analytical technics in control labs are more and more efficient, 3 substances were detected in Europe in crude coconut oil in 2015 : biphenyl, anthraquinone and 2 phenyl-phenol. A study conducted with FEDIOL, the EU vegetable oil and proteinmeal industry association tried to understand the source of these molecules in the supply chain. Even if this issue is not a food/feed safety one, thanks to the refining stage which will remove all the residuals and allow the coconut oil to comply with the European legislation, there are still some batches exceeding MRL (Maximum Residue Level). The latter are degraded into the energy sector instead of being sold in the food or cosmetic sectors, which is always a waste of money for the company.Conclusion major threats = Senile coconut trees + low productivity and inadequate technology leading to low quality copra and sanitary issues.



An international network for safeguarding biodiversity:
COGENT linked to TIRPAA/FAO

© Alexia Prades, Cirad

© Alexia Prades, Cirad

© Roland Bourdeix, CIRAD

LAC
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SEA SP

www.cogentnetwork.org

Forces and Opportunities
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Replanting wih proper seedlings means that governments or private seed sector can rely on weel identified  and characterized coconut cultivar. Chance to benefit from the international network COGENT created in 1991 by FAO and IPRGI, now Bioversity International (CGIAR system) with the support of CIRAD. 5 international genebanks in teh world preserving more than 1200 accessions. Able to provide good and true to type material to create hybrids, and to work into selection of new resilient varieties given the climate change and the increase in extreme climatic events like cyclones.



Forces and Opportunities

© Alexia Prades, Cirad

Copra hot air dryer
(indirect fire) 

designed by CIRAD

Technical solutions are available but need training and incentives

Manure

Coconut + Peanut Coconut + Paddy

Inter-cropping

«Participatory Guarantee Systems (PGS) are locally 
focused quality assurance systems. They certify 
producers based on active participation of 
stakeholders and are built on a foundation of trust, 
social networks and knowledge exchange»
(IFOAM; 2008) 

sylvaine.lemeilleur@cirad.fr
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Fortunately, these risks can be excluded as since many years, solutions are available for copra drying. And today, applied research could be conducted to design new equipment using solar energy or biomass (husk and shell) in even more efficient ways. Solutions = better drying conditions + increase productivity through better agronomic practices (fertilizers, inter-cropping, agro-ecology) and participatory certification.



Diversification 
Fibers from husks

Charcoal from
shells

Coconut wood

Kopyor coconut

Coconut water 
and vinegar
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Moreover, coconuts are multi-usage crops and the biodiversity of the species is high and underexploited. Tthe husk fiber to make ropes and the husk ash as mineral fertilizer, he shells to make fuel (charcoal) or cup, the cocopeat or coir dust (residue of fiber extraction from husk) as growing medium, the wood of old coconut trunk in carpentry, the sap of the inflorescence to make sugar, the water processed into beverages or vinegar, etc… The coconut oil (be it through copra or not) represents only a part of the many products of domestic use which can be derived from the coconut palm. 
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First sustainable coconut
and coconut oil roundtable
organized
on 7th March 2019 
in Kuala Lumpur, 
Malaysia 
by Barry Callebaut 
and USAID

Présentateur
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Actions running



Sustainability
of coconut sector in the future

 Replant and replace old trees with proper planting material
 Preserve the biodiversity in the genebanks (to address new 

market trends and climate change)
 Increase productivity in the field (fertilizers, inter-cropping…) and 

in the first post-harvest operations (dryers)
 Improve the quality of the copra (monitor conditions and duration 

of storage) – (sanitary issue)
 Encourage diversification strategy and participatory certification 

systems in order to process all parts of the fruits in the same area. 
This will increase farmers’ revenues and create jobs in rural areas
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Replanting with good and certified seedlings, using available biodiversity to diversify the products commercialized by the farmers/processors, proposing labels in combination with innovation such as efficient copra dryers, etc. All these actions, and others to create on social and environmental aspects, can be opportunities in the future to ensure the sustainability of the coconut supply chain. 



Thank you for your attention

alexia.prades@cirad.fr
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