
Voice-based Social Computing 
Platforms in the Developing World 

Aditya Vashistha 
University of Washington 

 

Joint work with Gaetano Borriello, Shubhranshu Choudhary,  

Ed Cutrell,  Krittika D’Silva, Mohammed Gulaid, Meghana Marathe, 

 Pooja Sethi, and Bill Thies 

www.adityavashistha.com 



Today.. 

• Introduction to voice technologies 

• CGNet Swara 
• Citizen journalism and civic engagement 

• Sangeet Swara 
• Voice-based social media system 

• IVR Junction 
• Toolkit for building voice interventions 

• Respeak 
• Voice-based crowdsourcing system 

• Voice-based health interventions 



≠ 
• 1600 languages 

• 0.3 cent per SMS 

• 1 cent per minute 

• 3000 languages 

• 1-2 cent per SMS 

• 4-6 cents per min 
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Voice Remains Primary Interface 
for Mobile Subscribers 

Most subscribers lack smart phones 

 

 

 

 

 

 

 

Only 1 in 5 people have Internet 

 

 

 

Smart Phone:  ~ 10% Feature Phone:  50-70% 
(e.g., music player) 

Basic Phone:  30-50% 

Source:  McKinsey, IDC India 



Literacy and Language Barriers 
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Image Credit:  Jayanta Shaw/Reuters/Corbis 

 
 



Interactive Voice Response  
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Chhattisgarh, India 

• Lowest HDI 

• ~50% population is under 
poverty 

• Teledensity < 10% 

• Computers < 4.6% 

– Internet (1.2%) 

– Non-Internet (3.4%) 

• Epicenter of Naxalite 
movement 

• Poor governance 

 



CGNet Swara 
A Voice Portal for Citizen Reporting 

• Anyone can report news,  
issues, etc. in local language 

• Submissions are reviewed  
by moderators over the Web 

• Appropriate submissions  
are published: 
– For playback on audio channel 

– For browsing on Web 

• Activists follow-up on reports 

Server 

Callers 

Moderators 

Web Visitors 

6000+ reports and 600,000+ calls in 5 years 



Posts per Day 
(>4,200 total posts) 

Calls per Day 
(>280,000 total calls) 

CGNet Swara 
A Voice Portal for Citizen Reporting 
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Categorizing the Reports 
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Who is Reporting? 

• > 700 contributors 

– Top 10% responsible 
for 51% of posts 

• Often social activists, but 
with limited voice 

– Earning $ 100-200 / month 

• Who is not reporting? 

– The poorest of the poor 

• Lack of awareness 

• Fear of repercussion 

 



Who is Listening? 

• 18000 unique callers 

• Top 10% responsible for 61% of calls 
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Malaria Deaths in Chhattisgarh: 
Official Government Figures 
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Song from 3 days festival in 
Odisha where girls only 

enjoy and do no work... 

 
“Shilpi from Odisha is telling us about 

Raja festival which is celebrated each 

year in the month of June. On these 

three days girls do not work and make 

merry after wearing good clothes and 

eating good food. She is singing a song 

in Odiya which girls sing on these days 

asking them to enjoy the festival.” 
 

http://cgnetswara.org/index.php?id=22097 
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Impact 



Swara Yatra and Workshops 
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Swara Yatra and Workshops 



Image Credit: John Stanmeyer 





Swara Smartphone App 

156 posts (125 with photos) in 4.5 months 



Research Questions 

• Facebook/Twitter alternative for as-yet 
disconnected communities? 

• How to design a scalable and sustainable IVR 
intervention? 

– Challenges in moderation 

– Challenges in cost of calls 

 



Goals 

1. Design, build and deploy a voice-based 
social media system 

– Measure engagement qualitatively and 
quantitatively 

2. Solve the moderation challenge 

– Using the community moderation 

3. Solve the cost challenge 

– Motivate users to pay for the calls 



Sangeet Swara 
A Community-Moderated Voice Forum 

for Songs, Poems, Jokes, & Cultural Content 
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Sangeet Swara 
A Community-Moderated Voice Forum 

for Songs, Poems, Jokes, & Cultural Content 

Traffic in 1.5 months 

• 25,000 calls 

• 5,400 posts  
(by 500 people) 

• 140,000 ratings  
(by 1,500 people) 

Quality of Moderation 

• Relative to “experts”: 

– 98% agreement on 
categorizing 50 posts 

– 98% agreement on 
gender of 50 posts 

– 90% agreement on  
quality of 10 posts 

First introduction to social 
media system for $10 

mobile phones owners 



Emergent Ownership and Use 
by the Visually Impaired 

“You are like my father, my god, I want to thank you  
  again and again, this small kid wants to respect you  
  from the bottom of the heart. I want to welcome  
  you again and again.” 

“I am a blind person so I couldn't get educated.  
  I want to thank you because you enabled all blind  
  persons to get in touch and share. No matter how 
  much I praise, it won't be enough.” 

“Swara has influenced the country and the world.” 



Instrumental Benefits 

“I get a lot of knowledge by using Sangeet Swara. Some 
people record questions, which increases our 
knowledge. We get to listen to things we have never 
heard. We learn new vocabulary and sometimes new 
accent as well. I feel great when people give me 
feedback, be it good or bad. I consciously think of ways 
to improve my messages.” 



Moderation 

 

 

 

 

• Relative to “experts”: 

– 98% agreement on categorizing 50 posts 

– 98% agreement on gender of 50 posts 

– 90% agreement on  quality of 10 posts 

Task Type Offered Done Response Rate Accuracy 

Content 
Categorization 

1704 1551 91%  98% 

Gender 
Categorization 

2000 1895 94.7% 98% 



Call Cost 

Advertisements?  



Revisiting Goals 

1. Design, build and deploy a voice-based 
social media system 

– Measure engagement qualitatively and 
quantitatively 

2. Solve the moderation challenge 

– Using the community moderation 

3. Solve the cost challenge 

– Motivate users to pay for the calls 

Isolated  



IVR Junction: Connecting Unheard 
Voices to Global Social Media 

Phone 
call 

Internet 



IVR Server for NGO in 
New Delhi, Delhi (India)

IVR Server for NGO in 
Jaipur, Rajasthan (India)
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       Distributed Architecture 

Operating Cost /Call Cost (India figures): 
2x cheaper if you have users in multiple states 

6x cheaper if you have users in multiple countries 



Competitive Advantages 

• First and the only system to 
seamlessly integrate IVR 
with Internet Services 

• Easy for organizations to 
Set-up 

• Distributed Architecture  
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Protect Indian Women Voice Petition 
Giving Voice to the Protestors in India 

IVR Junction has enabled women rights activists from all 
economic backgrounds and varied literacy levels to raise their 

voice for advocating women safety and empowerment. 



Vehicle for Civic Engagement and 
Political Stability in Somaliland 

http://www.youtube.com/iladhageyso 





Transcription  

Budget: $1/min     6 Day: $1.50/min    1 Day: $2.50/min 

ASR 

How to make it Faster, Cheaper and Accurate 



Respeak 

Segmentation 
Engine 

Segment 1 

Segment 2 

Segment N 

Merge 
Engine 

A 
S 
R 

O/P 1 

O/P 2 

O/P N 

M
A 

M
A 

M
A 

MA = Merge Algorithm 



Voice and Global Health 

• Research projects 
• HealthLine: IVR system for providing information to 

health workers in Pakistan 

• Disseminating information to urban sex workers in India 

• Using automated voice calls to improve adherence to 
iron supplements during pregnancy 

• Commercial initiatives 
• Patient Management System by Awaaz.De 

• MOTECH suite by Grameen Foundation 

 



Future: Challenges and 
Opportunities 

• Speech recognition for resource constrained 
languages 

• Cost  
• Advertisements? 

• Crowd work?  

• Subsidy by MNOs or government 

 



Thank you! 
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