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Conceived as a pilot project:

• Review of patent data for species 
from each country 

• Developing methods and standard 
country report formats;

• Linking patent data with value 
chains and markets;

• Identifying national and other actors 
& sector reports;

• Enabling Environment;

• Synthesis Report.

Objectives

GBIF Occurrence Records 
for Species in Africa 



Patent Studies
Six countries:

• Cameroon
• Kenya
• Madagascar
• Mozambique
• Senegal
• South Africa

•Additional reports on Namibia and 
COMIFAC countries (9 countries). 
More recent work on Morocco. 



Rethinking 
Biopiracy
• Biopiracy is commonly seen 

as misappropriation or theft. 

• Can we turn biopiracy on its 
head to promote economic 
development and 
conservation? 

• Patent data can provide 
valuable clues on the uses 
of species and traditional 
knowledge. 

Fomitopsis africana - Cameroon - antiviral

Calophyllum inophyllum - Cameroon - Biofuel



The Problem
• No effective methodology 

for identifying species & 
traditional knowledge 
from a country in patent 
data. 

• No methodology for 
linking patent information 
with value chains and 
markets for commercial 
products. 

Biophytum petersianum - Mozambique

Merluccius cadenati - Senegal
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Application Grant

Resolved Name

0K 100K 200K
Publications

0K 50K 100K
Claims

zea mays
escherichia coli

staphylococcus aureus
saccharomyces cerevisiae

oryza sativa
brassica napus

mycobacterium tuberculosis
homo sapiens

bacillus thuringiensis
triticum spp

helicobacter pylori
pseudomonas aeruginosa

bacillus subtilis
streptococcus pneumoniae

salmonella enterica
hordeum vulgare

B.

0K 2K 4K 6K
Publications

0K 20K 40K
Claims

UNIVERSITY OF CALIFORNIA REGENTS

GENENTECH (ROCHE)

BASF AKTIENGESELLSCHAFT

THE PROCTER & GAMBLE COMPANY

E. I. DU PONT DE NEMOURS AND COMPANY

MERCK & CO., INC.

BAYER AKTIENGESELLSCHAFT

PIONEER HI-BRED INTERNATIONAL (DU PONT)

SMITHKLINE BEECHAM CORPORATION

MONSANTO TECHNOLOGY LLC

SIEMENS AKTIENGESELLSCHAFT

NOVARTIS AG

ABBOTT LABORATORIES

ELI LILLY AND COMPANY

SCHERING CORPORATION

BRISTOL-MYERS SQUIBB COMPANY

HUMAN GENOME SCIENCES, INC.
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IPC Sub Class

0K 5K 10K
Publications
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Claims

Pharmaceuticals/Medicinal Preparations
Genetic Engineering

Peptides
Testing Enzymes/Microorganisms - DNA Sequencing

Analysing Chemical/Physical Properties
Fermentation/Enzyme Using Chemical Synthesis

Nucleic Acids
Animals (new varieties)

Digital Data Processing (Bioinformatics)
New Plants

Combinatorial Libraries
Heterocyclic Compounds

Biocides
Apparatus for Microbiology

Carbocyclic Compounds
Sterilisation, Dressings, Bandages
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Oldham, Hall & Forero (2013) ‘Biological Diversity in the Patent System’. PLOS One.



Species Careers & 
Crowdsourcing 

• A key finding of our research is 
that patent applicants move in 
herds. 

• As uses are found for a 
particular species it tends to 
proliferate in the patent system 
as components of a species are 
tested and used across a range 
of different technology areas.

• We can map these careers 
inside patent data and in 
geographical space to identify 
development opportunities.

Hoodia species - Southern Africa

Catharanthus roseus -
Madagascar

Aloe africana - 
South Africa



Cameroon Mozambique
15,988 species

206,385 coordinates

135,776 documents

184 country references

10,963 species

98,868 coordinates

120,994 documents

121 country references

Senegal
5,988 species

12,729 coordinates

127,971 documents

532 country references



Kenya South Africa
16,594 species

149,990 coordinates

180,931 documents

927 country references

59,092 species

10,306,146 coordinates

275,517 documents 

1,322 country references

Madagascar
23,220 species

591,887 coordinates

134,230 documents 

512 country references



Combretum caffrum

Eklonia maxima

Sclerochiton 
ilicifolius

Cephalodiscus 
gilchristi

Sorangium 
cellulosum

South Africa







Technology 
Areas by 
Species

One important insight from 
the research was that 
species, or components of 
species, can be used in a 
wide variety of applications 
and technology areas. 

In addition, as in the case 
of synthetic biology, we 
should be aware that new 
scientific fields may 
produce new approaches 
to existing uses and create 
new uses. 





Species Summary Cards
Summary cards briefly describe the species, details of distribution, example 
documents, and details of uses disclosed in patent data.







US Disclosure 
Requirement 
for Federally 

Funded 
Research



ABS Agreement

US Licence, grant 
information



Lessons Learned

• More than one species normally 
appears in a patent document;

• It can be difficult to determine 
whether a species is mentioned 
because it is the source of an 
invention or the target of an 
invention;

• Patent applicants commonly 
construct patent claims on the genus 
or family level in a practice we call 
essential incorporation. The objective 
is to include other relevant species 
to avoid ‘inventing around’ using 
other species (links to the doctrine 
of equivalents).

Bos taurus  
indicus - Kenya

Tumbu fly -  
Senegal

Mantella aurantiaca -  
Madagascar



Known Distribution of Species from Kenya
Species recorded in a particular country are also often found in other countries 
within the region or beyond. This raises challenges but also regional opportunities. 



Madagascar Senegal
Adansonia grandidieri

Vitamin C rich seeds, 
cooking oils. IUCN Red 
List Endangered.

Balanites aegyptiaca

Common across sub-
saharan Africa. Used for 
treating bilharzia.

Kenya
Euprosthenopsis species

Spider silk polypeptides. 
Wider distribution in 
Southern Africa. 



Cameroon - Exploring Value Chains presents multiple challenges in linking 
from patent data to compound, extracts and trademark names and ‘messy’ 
methods involving scientific literature and internet research. 

Species Origin Patent to 
Product Sector Traditional 

Knowledge

Pausinystalia 
yohimbe Not specified Yes Pharmaceutical Yes

Nocardia 
transvalensis   

Distribution No Pharmaceutical No information

Cissus 
quadrangularis

Cameroon Yes Nutraceutical No Information

Ancistrocladus 
korupensis

Cameroon Yes Pharmaceutical Yes



Taxonomic Data Capacity Building

Countries cannot hope 
to monitor activity and 
engage in ABS if they do 
not know what they have 
got. GBIF provides basic 
non-sensitive data and is 
a key tool for monitoring 
and also, potentially, for 
community engagement. 
Next governing board 
meeting is in Madagascar 
& EU project for Africa. 

Key Area 3 of NP CB 
Plan includes enhancing 
transparency on 
utilisation of GR and TK 
(Art 17) as proposed by 
Africa.  How to 
disseminate capacity in 
terms of tools & training? 
ABS Initiative, WIPO, 
UNU & Others?

Data & Methods

Data & Methods are a 
key issues. Presents 
challenges in terms of 
access to data & tools. 
Break down challenges 
to address (e.g. business 
to consumer, online, 
business to business.) 
New issues such as 
Marine GR or synthetic 
biology. 

Natrialba magadi -  
Kenya

Afrostyrax lepidophyllus - 
Cameroon

Coffea species - 
Madagascar



Improving Understanding & 
Emerging Issues

1. How do we identify national level actors and 
research activity? This emerged as an important 
issue in the value chain studies.

II. How do we address emerging issues such as 
marine genetic resources (or synthetic biology)



Mapping Research Capacity using Scientific Databases
One problem is identifying the “who” on the national level.This slide shows 2000 articles 
on biodiversity in Morocco, the researchers, organisations and the species they work on.



Draft Network Map 
Morocco: Research 

involving 
biodiversity & 

genetic resources



Author Network for 
Morocco for Research 
on Genetic Resources 

and Biodiversity



Emerging Issues: Marine Genetic Resources
Africa’s genetic resources are not limited to terrestrial environments. This map 
shows the first draft map of the occurrence of marine species in patent data.



Marine Genetic Resources
• Africa does not end at the coast, 

but extends into Exclusive 
Economic Zones (EEZs). In some 
cases such as Seychelles or 
Mauritius these areas dwarf the 
surface land mass; 

• There is growing interest in marine 
genetic resources, in particular in 
bacteria living in association with 
sponges, corals etc; 

• Countries are increasingly thinking 
about the ‘Blue economy’;  

• Emerging issues of the 
relationship between the Nagoya 
Protocol and UNCLOS for ABNJ.  

Bruguiera gymnorrhiza Torpedo marmorata

Vibrio vulnificus Thunnus albacares

Heteractis crispa Avicennia marina

Species appearing in patents recorded in the Seychelles



Lessons Learned & Ways Forward

We gained:

• A much better understanding of African 
Biodiversity and TK in patent data;

• A standard method for generating country 
reports;

• A set of practical recommendations.

We learned:

• Other approaches needed for national actor 
mapping;

• Innovative work needed to bridge the divide 
between patents, products and markets.



Ways Forward

•Taxonomic data is vital for the capacity to know. 
How to mobilise and use this data?(GBIF)

•Digital data & digital methods opens many doors 
for monitoring. How to mobilise and orient 
capacity building - a manual? online courses? 
regional? national? other? Ideas needed. 

•What partnerships are needed for monitoring? 
(ABS Initiative, UNU, WIPO, UNDP/UNEP?)

•Recognising that disclosure requirements help 
solve certainty & monitoring problems. 

•Becoming aware of emerging issues. How to stay 
on top of this? (marine, synthetic biology etc.)



oneworldanalytics.com/africa & Pen Drives
Patent studies are available via One World Analytics website until they are posted 
on the Initiative website. They are also on the pen drives that you will receive. 

oneworldanalytics.com/africa






