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Knowledge graphs for Good

“Unless the investment and energy 
going into opening up data and building 
systems to manage data across the web 
is at least matched by investment and 
activity in intermediary and local level 
support for effective data use, open 
data is likely to widen, rather than 
narrow, economic and social divides.”

Emerging implications of Open and Linked Data for Knowledge Sharing in 
Development. Davies & Edwards, 2012



Hm..



Can the (Semantic) Web (be made to) mean something for
knowledge sharing even under very constraining conditions?

No internet, no computer, no electricity

Multitude of languages, levels of literacy

http://worldwidesemanticweb.org

http://worldwidesemanticweb.org/


Three challenges for Bringing Knowledge 
Graphs to the Rural Poor

Make KGs usable in low-resource, low-
connectivity contexts

Make KGs accessible for users with various 
(cultural) backgrounds
and levels of literacy;

Develop knowledge sharing cases and 
applications relevant for the rural poor

Infrastructure

Interface Relevancy



Case: Market information in the Sahel



Market Data store 

GSM/Voice interface
Web Interface

Text-To-Speech / ASR

Radio users

Field operative

Users

Information / Communique Services



“Slot and Filler” Text-to-Speech

English: 

Bambara: 

15 liters of offered by Zakari Diarra

15_ba.wav L_ba.wav Of_ba.wav

Spoken Language 
Elements Repository

honey



Talking to Knowledge Graphs

Web applications

<VoiceXML> to SPARQL

Voice browser

RadioMarché 
Linked market data

‘Allo, Linked Data?

DBpedia
GeoNames

Agrovoc



rm:offering0001

rm:shea_butter

rm:1000

rdfs:label

rdfs:label “Amande de Karité”@fr

“Shea Nuts”@en

speakle:voicelabel_ba

rm:audio_shea_nl.wav

rm:audio_shea_ba.wav

speakle:voicelabel_nl

rdfs:label
“1000”

speakle:voicelabel_ba

rm:audio_1000_nl.wav

rm:audio_1000_ba.wav
speakle:voicelabel_nl

rm:Mazankuy_Diarra

rm:kilo

rdfs:label “kilo”@en

speakle:voicelabel_ba

rm:audio_kilo_nl.wav

rm:audio_kilo_ba.wav

speakle:voicelabel_nl

rm:has_contact

Speakle voice labels



Low-resource Knowledge sharing

SIP over Ethernet

HTTP

Officeroute
running Asterisk

Orange Emerginov Platform

GSM dongle

D
O

W
N

SC
A

LI
N

G

Cheap, small 
hardware



Kasadaka: Low-resource knowledge sharing platform

Low-power, ubiquitous, cheap hardware  
FLOSS components

User Interfaces
Voice services
SMS-based 
Visual

Wifi, 3g or GSM network

(Linked) Data allows for flexible data 
integration across applications, deployments Kasadaka (“talking box”)

Andre Baart



Case: DigiVet

Gossa Lo, Myrthe van der 
Wekken, Romy Blankendaal

Veterinary service in North-Ghana

Animal health ontology developed by 
eliciting information from domain 
experts using CommonKADS method

Users can interact with system 
through voice, simple visual 
interaction



Challenge: Knowledge exchange in 
low-connectivity setting

GSM network



Semantic Web in an SMS

Enable (Semantic) Web data exchange over GSM 
networks.

Converters to translate SPARQL HTTP request to 
SMS message (140 or 160 chars) and vice versa

Onno Valkering



Evaluation: 4 scenarios in 2 cases 

Digivet and RadioMarche applications

Four scenarios / SPARQL queries in total 

Results



Linked Data and Knowledge Graphs allow for knowledge 
sharing in ICT4D cases

But we need to develop solutions that mean something 
on the ground

User-centric cases

Technological innovations 

Voice-access to knowledge

Semantic Web without the Web

Low-resource computing

Infrastructure

Interface Relevancy
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