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Abstract
Many public funded social welfare schemes in India suffer from implementation problems.
Most of these problems can be traced to missing or broken information flows and accountability
loops. First, beneficiaries are often not aware about the schemes and the rules and regulations
governing the schemes and the policy-makers do not have any direct medium to obtain feedback
on the schemes from the beneficiaries. Second, beneficiaries are not able to access schemerelated data owing to Internet access and literacy challenges because the data is often posted on
web-based MIS systems. Third, when the entitlements are denied there is no effective avenue
to redress grievances as most grievances filed on the government-run helplines go unresolved
or the resolutions are ineffective.
In this thesis we address the question: what kind of information flows can ICT tools facilitate to build citizen-government engagement which can improve the performance of welfare schemes. We mapped the problems in the current implementation of the schemes into
three gaps: the public grievance redressal systems appear to cut off local civil society workers
who have developed effective pathways for grievance resolutions, the end-users of the welfare
schemes are unable to access personal scheme-related information owing to literacy, connectivity and affordability challenges, and, the government does not have any direct channel to collect
feedback from the users of the schemes.
We approach these gaps by charting out the different stakeholders in public welfare schemes
and public services, like the citizens, implementing officials, policy making officials and auditors. We identified that information flows between these actors are either missing or broken.
Flow of information from the government to the beneficiaries and from the beneficiaries to the
government can establish feedback loops that make the system more accessible, transparent
v

and accountable over time. Towards this end, we introduce new information flows into the
system by designing, building and deploying several Information and Communication (ICT)
tools. We designed a model of grievance redressal which connects citizens with volunteers
from the civil society through an IVR (Interactive Voice Response) and Android based system.
The civil society volunteers leverage their personal networks and influence to build pressure
and push grievances for resolution. We also built and deployed a system which crawls webMIS platforms and through IVR calls communicates scheme-related data to the beneficiaries
and enables them to flag anomalous data. In addition, we designed deployed IVR tools to collect unstructured and structured feedback from the users about the implementation of public
schemes and systems.
Through the deployment of the tools in the real world, we were able to establish new information loops among the stakeholders. With the help of a pool of civil society volunteers, who
resolved several difficult grievances, we were able to establish a case for integrating the civil
society into grievance redressal systems. When provided access to the information on web-MIS
platforms, the beneficiaries were able to identify the information being shared, flag anomalous
data published by the government and help identify places where the scheme was particularly
performing poorly. We were also able to collect unstructured and structured feedback from the
users about the implementation of the schemes which the policy makers acknowledged was
new information for them and will help in improving the implementation of the schemes. The
models and processes documented in this thesis are being used by the government and other
agencies to improve access to services for citizens.

सारांश
भारत में कई सार्वजनिक जनकल्याणकारी योजनाएं कार्यान्वयन की समस्याओं से ग्रस्त हैं। इनमें से अधिकतर
समस्याएं सूचना प्रवाह और आं सरेबिलिटी लूप्स (answerability loops) के न होने के कारण से प्रकट होते हैं।
प्रथम, लाभार्थियों को अक्सर योजनाओं के बारे में और योजनाओं को नियंत्रित करने वाली नियमों के बारे में
जानकारी नहीं होती है, और नीति निर्माताओं (policy makers) के पास लाभार्थियों से योजनाओं पर प्रतिक्रिया प्राप्त
करने का कोई प्रत्यक्ष माध्यम नहीं होता है। द्वितीय, इंटरनेट एक्सेस (Internet access) और साक्षरता के चुनौतियों
के कारण, लाभार्थी योजना से संबंधित सूचना जान नहीं पाते हैं क्योंकि सूचना अक्सर वेब-आधारित एमआईएस
(MIS) सिस्टमों पर पोस्ट किया जाता है। तृतीय, जब लाभार्थी अधिकारों से वंचित होते हैं तब शिकायतों का
समाधान करने के लिए कोई प्रभावी तरीका नहीं होता है क्योंकि सरकार द्वारा संचालित हेल्पलाइन पर दर्ज
अधिकांश शिकायतें अनसुलझे रह जाते हैं अथवा समाधान ज़मीनी तौर पर अप्रभावी होते हैं।
इस थीसिस में हम इस सवाल को संबोधित करते हैं: आईसीटी (ICT) उपकरण के इस्तेमाल से किस प्रकार की
इनफार्मेशन फ्लौस (information flows) नागरिक और सरकार के बीच संवाद विनिमय में मदद कर सकते हैं, जो
कल्याणकारी योजनाओं में सुधार ला सकते है। हमने योजनाओं के वर्तमान कार्यान्वयन में तीन कमियों की पहचान
की है: जनशिकायत निवारण प्रणाली में स्थानीय नागरिक समाज (जिन्होंने समस्या निवारण के लिए प्रभावी तरीकें
बनाये हैं) सम्मिलित नहीं हैं; कल्याणकारी योजनाओं के लाभार्थीयों की साक्षरता एवं इंटरनेट कनेक्टिविटी
(connectivity) की कमी और आर्थिक कमज़ोरी के कारण लाभार्थी योजनाओं से संबंधित व्यक्तिगत जानकारी जान
नहीं पाते हैं; और सरकार के पास योजनाओं के लाभार्थिओं से योजनाओं के सम्बन्ध में प्रतिक्रिया एकत्रित करने के
लिए कोई प्रत्यक्ष माध्यम उपलब्ध नहीं है।
इन कमियों को भरने के उद्देश्य से हमने पहले सार्वजनिक कल्याणकारी योजनाओं और सार्वजनिक सेवाओं से
सम्बंधित स्टेकहोल्डर्स (stakeholders), जैसे नागरिकों, कार्यान्वयन अधिकारियों, नीति बनाने वाले अधिकारियों
और ऑडिटर्स (auditors) की पहचान की है। हमने जाना कि इन स्टेकहोल्डर्स के बीच पर्याप्त इनफार्मेशन फ्लौस
की कमी है। इनफार्मेशन फ्लौस सरकार से लाभार्थियों और लाभार्थियों से सरकार के बीच फीडबैक लूप स्थापित कर
सकते हैं जो योजनाओं को अधिक सुलभ, पारदर्शी और उत्तरदायी बना सकते हैं। इस दिशा में हमने कई इनफार्मेशन
टू ल्स की डिजाइन, निर्माण और इस्तेमाल करके सिस्टम में नई इनफार्मेशन फ्लो की स्थापना करने की कोशिश की
हैं। हमने शिकायत निवारण का एक मॉडल तैयार किया है जो नागरिकों को नागरिक समाज से एक IVR और एंड्रॉइड
ऐप्प के माध्यम से जोड़ता है। नागरिक समाज के स्वयंसेवक अपने व्यक्तिगत नेटवर्क का लाभ उठाते हैं और दबाव
बनाकर समस्याओं का समाधान करने में अक्सर सफल होते हैं। हमने एक सिस्टम भी बनाया जो वेब-MIS
vii

प्लेटफार्मों पर उपलब्ध जानकारी को क्रॉल (crawl) करके IVR कॉल के माध्यम से लाभार्थियों को योजना से
संबंधित डेटा संचारित करता है, और उन्हें असंगत डेटा को रेखान्वित करने में मदद करता है। इसके अलावा, हमने
सार्वजनिक योजनाओं और प्रणालियों के कार्यान्वयन के बारे में लाभार्थियों से unstructured और structured
प्रतिक्रिया एकत्रित करने के लिए IVR प्लेटफार्म तैयार किया हैं।
इन इनफार्मेशन सिस्टम्स के ज़मीनी इस्तेमाल के माध्यम से, हम हितधारकों के बीच नई इनफार्मेशन लूप स्थापित
करने में सक्षम रहे। नागरिक समाज स्वयंसेवकों ने कई कठिन शिकायतों का समाधान किया। हम नागरिक समाज को
शिकायत निवारण प्रणाली से जोड़ने के लिए एक तर्क प्रस्तुत कर पाए। जब वेब-MIS प्लेटफ़ॉर्म पर उपलब्ध
जानकारी लाभार्थीयों तक पहुंचाई गयी, वह साझा की जा रही जानकारी की पहचान करने में सक्षम रहे, और सरकार
द्वारा प्रकाशित असंगत डेटा की भी पहचान कर पाए, और उन स्थानों की पहचान करने में सहायता कर पाए जहां
योजना विशेष रूप से खराब प्रदर्शन कर रही थी। हम उन नीतियों के कार्यान्वयन के बारे में उपयोगकर्ताओं से
unstructured और structured प्रतिक्रिया एकत्र करने में भी सक्षम रहे। नीति निर्माताओं ने माना की ये प्रतिक्रिया
उनके लिए नई जानकारी है और इससे योजनाओं के कार्यान्वयन में सुधार करने में मदद मिलेगी। इस थीसिस में
बताये गए मॉडल और प्रक्रियाओं ने ज़मीनी सफलता प्राप्त की है, और सरकार और अन्य एजेंसियों द्वारा लाभार्थियों
के लिए सेवाओं में सुधार लाने के लिए इनका उपयोग किया जा रहा है।
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Chapter 1
Introduction
The central and state governments in India (and similarly in other welfare states) design public funded social welfare schemes to cater to the needs of the marginalised communities in
the country. Such schemes include employment guarantee schemes (NREGA), food security
schemes (PDS, FSA), housing schemes (IAY, PMAY), financial inclusion schemes (Jan Dhan
Yojna) and health insurance schemes (RSBY) among others. However, when it comes to the
implementation of these schemes, several serious gaps come to be noticed [1, 2, 3, 4, 5, 6, 7, 8].
One of the reasons for the gaps is missing or broken information flows and accountability loops
in the ecosystem targeted towards the end-users. There is an awareness gap among the beneficiaries around many of the schemes, consequently, the beneficiaries often do not know about
their entitlements. Even if they do know about the entitlements they often do not know the
procedure to access the entitlements. Moreover, when their benefits are denied to them by
the implementing officials, they do not know where to go and complain so that an effective
resolution can be obtained.
The governments, on their part, want to increase transparency and accountability in operations and have incorporated ways like publishing data on websites (MIS), introducing social audits and instituting grievance redressal helplines. However the websites have facilitated
tracking of scheme disbursement from the perspective of the administration more than helping
citizens with access to information [9] as the beneficiaries of these schemes have almost no access to the Internet. In addition, the websites are often in English, thus cutting off a substantial
1
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portion of the beneficiaries, many of whom are poorly educated. Social audits are very difficult to scale because they require extensive manual scrutiny by experts by visiting the sites of
the programmes. Moreover, many states in India have no mechanism to conduct independent
social audits, and depend on the implementing agencies to also do the audit, which becomes
counter-productive. Moreover, the policy makers do not have any direct means to collect feedback on the implementation of the schemes and services from the beneficiaries. Many states
have set up grievance redressal systems for the citizens, but these also suffer from inadequate
awareness and uptake, and lack of effective and timely resolutions. This is also corroborated
through surveys that we have conducted as part of this thesis (See Chapter 6).
Clearly, in order to improve the effective delivery of benefits to the beneficiaries there needs
to be in place systems which improve the information transparency from the perspective of
the end-users. There needs to be accessible channels through which beneficiaries can transparently access information regarding their entitlements and the government spendings, channels
through which the beneficiaries can vet the information published by the government, channels through which the beneficiaries can communicate feedback to the authorities regarding
the implementation of the government programmes, and accessible channels through which the
grievances of the beneficiaries will be addressed when their entitlements are violated.
The overarching research question that I address in this thesis is what kind of information
flows can ICT tools facilitate to build citizen-government engagement which can improve the
performance of welfare schemes. To answer this question, through extensive stakeholder engagement and analysis of contemporary media discourse, I mapped the problems discussed
above into three gaps of missing information flows in the design and implementation of social
welfare schemes and public services. Following this, I designed and built information systems
to address them within the action research [10] and design research [11] paradigms. The gaps
which I identified and worked on are:
1. It seems that public grievance redressal systems setup by the governments are overly
centralised and they cut off the local civil society and social workers who have developed
effective pathways for grievance redressal. In this context I explore in this thesis how
the grievance redressal systems set up by the governments can be augmented to improve
their uptake among the citizens and improve the effectiveness of the resolutions provided
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(Chapter 4).
2. The end-beneficiaries of several schemes are unable to access vital information regarding
their entitlements owing to challenges of poor connectivity, literacy and affordability. I
explored how low-literacy and low-income users can easily access information published
on web-based MIS systems and report any discrepancy to social audit agencies (Chapter
5).
3. The beneficiaries of the schemes do not have any accessible mechanism to convey feedback on the implementation of the schemes directly to the government. I looked at how
can feedback on the implementation of government schemes and services be communicated to the policy makers in the government directly by the users who may be from
low-resource communities (Chapter 6).
We conducted three implementation pilots targeted at the gap areas identified above: one
with a social audit organisation, one with a community radio mass media, and one in a community embedded collective action setting. The objective of the pilots was to introduce new
information flows into the ecosystem to bridge the gaps identified above. The information
flows that I focus on in this thesis are those which involve the end-beneficiaries and bring transparency of information to the beneficiaries with respect to the implementation of the welfare
schemes. I have used IVR systems in the pilots as voice as a medium over automated phone
calls has been used extensively as an accessible medium. IVR is able to, to a great extent,
overcome poor literacy, the access to connectivity, and affordability. Previous research on IVR
used in similar context is described in Chapter 2. I next describe the methodology followed to
conduct the pilots, the major learnings from them and the outcomes. These are also described
in more details in the individual chapters and in Chapter 7.

1.1

Methodology, Learnings and Outcomes

The pilots were conducted within the action research and research through design paradigms.
This thesis undertakes a systemic identification of gaps in information flows, from the perspective of the end-users, in the context of public social welfare schemes and services, through
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stakeholder engagement and analysis of media discourse. The thesis then uses research through
design methods, with active engagement and participation of the end-users and other stakeholders, to design information systems which introduce information transparency for the end users
in the respective context. The thesis further uses action research methods to test, deploy, monitor and evaluate the information systems. The pilots conducted as part of this thesis have
been deployed and evaluated in real world scenarios with real beneficiaries of the schemes and
services. Therefore, we placed a strong emphasis on ethical concerns. The purpose of the pilots was clearly communicated to the community and informed consent was obtained from the
users. In addition, we anonymised user accounts before communicating our findings so that the
participants are not identifiable. The pilots aimed at bringing a positive change to the society
by introducing information transparency for the users with regards to social welfare schemes
and public services. The pilots were open to all users from the respective community and there
were no barriers for the users to access the systems. A detailed description of the research
methodology is in Chapter 3.
Salient learnings and outcomes from this thesis are:
1. How can the grievance redressal systems set up by the governments be augmented
to improve their uptake among the citizens and improve the effectiveness of the
resolutions provided?
When grievances are filed on the grievance redressal systems set up by the government, we discovered, through surveys and interviews, that there is no guarantee of effective or timely resolutions. People often instead approached the civil society with their
grievances, and, the civil society volunteers were able to obtain resolutions for many of
the grievances. Therefore, there are people who were facing problems in accessing their
entitlements, and there is another group of people who have expertise in helping resolve
such problems. Leveraging this, we designed and built an IVR (Interactive Voice Response) platform to connect the civil society in a formal way to end-beneficiaries who
are unable to access their entitlements. The civil society volunteers who participated in
our pilot were able to resolve some very difficult grievances, which are usually ignored
by the government-run grievance redressal systems. In the process we were able to categorise public grievances into six categories: grievances due to administrative inaction,
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lack of public infrastructure, local corruption, community demands, systemic corruption
and personal relief. We were also able to identify which pathways are effective in resolving or highlighting grievances from the different categories. Primary among the pathways
are the personal influence that the volunteers had at the various government offices and
within the community, exercising which the volunteers were able to highlight the problems and get several of the grievances resolved; and, the power of the media which came
into play when the volunteers publicised community grievances over the community media channels and local newspapers, and which were able to mobilise public opinion on
the issues and compelled the authorities to take notice and act upon them. This pilot is
thus able to underscore the importance of the civil society in the process of access to
services.
There are two direct discussions consequent upon this pilot. The first is a discussion
on the design of over-centralised technology systems. In the context of the above pilot,
the information needs of the end-users is to have a clear resolution pathway for their
grievances. However, in our experience there is a significant gap in this area, as we
discussed above and discuss in details in Chapters 4 and 6. The primary gap, as we
identify, is that the helplines being currently deployed by the government cut off the
decentralised and effective methods that the civil society uses to facilitate marginalised
citizens to access public services and programmes. Instead, the helpline operators are
not able to provide the users with the assistance required to file and follow through on a
grievance, often leading to a high drop in the usage of these platforms (see Chapters 4
and 6, Section 4.6.1 which underscore these points).
The second discussion consequent from this pilot is on the role that the media can play in
access to entitlements. McCombs et al. [12, 13] and Voltmer [14] discuss the roles of the
media through which the media is able to inform its audience and influence administrative
priorities and election agenda. The volunteers who worked on this pilot also leveraged
this role of the local and community media to highlight issues of the community and bring
these issues into the agenda of the administration. We conduct a discussion of existing
case studies and other literature on the role of the media and the civil society in public
accountability in Sections 2.4 and 4.6.2.
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2. How can low-literacy and low-income users access information published on webbased MIS systems and report any discrepancy to social audit agencies?
Our next pilot was to facilitate information flows targeted in the direction of the beneficiaries. Given the text-centric nature and connectedness requirement of the web-MIS
systems, the end-beneficiaries are often not able to access the information on the MIS
systems because of literacy challenges and connectivity challenges, leading to broken
information transparency. In this context we conducted experiments in two scenarios:
(a) We designed a system which crawls wage-payment data from the NREGA website
and communicates this information over automated IVR calls to the concerned beneficiaries who were reported to have been paid the wages. The IVR system asks
the beneficiaries to verify that the payment has been made and that the amount is
correct.
(b) We developed an IVR tool to communicate and verify information which is published by the government on the expenditures and utilisation of programmes. We
crawled the NREGA website for details of work implemented under the scheme and
through an IVR automatically called people from the same village to communicate
this information, and also asked them to verify it.
Through these pilots we were able to establish the feasibility of using voice as an accessible technology to communicate personalised scheme-related information to beneficiaries.
In addition the beneficiaries were able to verify the data being published by the government. This feedback can be used by the government to identify areas where potentially
data might be getting fudged. This exercise helped us identify what information is essential for the beneficiaries, in what format should they be presented for easy comprehension,
and what additional information is to be included so that the users can easily and correctly
verify the data. We found that given specific inputs, the beneficiaries are willing to file
grievances when they identify disputes in the data published by the government. Also,
most people were able to identify the work that was being described over the IVR and
clearly indicate whether the work was implemented properly or not. We were able to
identify places where the scheme was under-performing and thus narrow down the places
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that needed extensive social audit. (Chapter 5) [15].
This pilot brings out the necessity of technology platforms to be user-facing and fulfilling
the information needs of the end-users. We conduct a detailed discussion of this aspect
in Section 5.7.1.
3. How can the policy makers in the government collect feedback from the citizens
on the implementation of government schemes and services? Along with the above
information flows, it is also desired that the governments are able to collect feedback
on the implementation of the schemes directly from the beneficiaries. The beneficiaries
would want that their feedback is heard and heeded by the policy makers as no direct and
effective channel of bottom-up communication information exists. We deployed voice
platforms to collect unstructured and structured feedback on the status of implementation
of NREGA, and on the uptake and effectiveness of the grievance redressal systems set up
by the state governments in three states in India. Unstructured feedback helps to know the
primary issues that the community faces while accessing the programmes or services and
structured feedback helps in measuring the frequency and magnitude of these issues. This
feedback is a medium for the policy makers to directly engage with the beneficiaries on
the policies. It would ultimately serve as a rich source of information for policy makers to
improve the implementation of the schemes and services. We used the feedback obtained
on the grievance redressal systems to design the civil society mediated grievance redressal
system described in Chapter 4. We used the feedback collected on the NREGA scheme
to understand what information to focus on to communicate to the beneficiaries and what
data would benefit from a verification exercise by the beneficiaries (Chapter 6) [15, 16].
This pilot brings forth the requirement to undertake concurrent monitoring of the schemes
besides the schemes being well designed. Collecting monitoring data from the ground
will help policy makers understand the bottlenecks in the implementation of the policies
and to take corrective actions. Our pilot demonstrates information tools which can be
easily used to collect such feedback even from the marginalised communities using voice
tools. We conduct a brief discussion on this point in Section 6.4.1.
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Figure 1.1: High level view of the processes in this thesis. The actors are in blue rectangles. The
government runs social welfare schemes (red octagon) but the design and implementation are
in a top-down manner. To improve transparency and accountability the government publishes
data on the website, provisions for social audits and has set up grievance redressal helplines
(green ovals). However, the websites are inaccessible for beneficiaries owing to literacy and
connectivity challenges, social audits are difficult to scale and the capacity to conduct social
audits is missing in most states in India, and the helplines are not able to provide effective
and timely resolutions (black arrows). Citizens would benefit from information flows targeted
towards them, but instead the current focus of digitisation is to make tracking of services easier
for the administration. Citizens therefore approach the civil society to get help in accessing
benefits. In our pilots we deployed IVR tools which introduced information flows (blue arrows)
which introduces information transparency targeted towards the end-users, to make the system
more transparent and accountable.
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Figure 1.2: The different locations we piloted our tools in is shown on this map. We Deployed
the system for civil society mediated grievance redressal in Bokaro, Jamui, Madhubani and
Chhindwara. We deployed the tool to verify the payment of NREGA wages and work completion status in Ghattu and Mewat. The tools to communicate unstructured and structured
feedback to the policymakers were deployed in Bokaro, Jamui, Madhubani, Chhindwara and
Mewat. (Map courtesy Google).
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Figure 1.1 depicts the gaps in the information flows in welfare schemes and grievance redressal systems and what information flows have been introduced by our pilots. We have conducted successful real world pilots on the systems that we have designed (Figure 1.2). We
designed and deployed the civil-society mediated grievance redressal platform in Jharkhand,
Bihar and Madhya Pradesh. We conducted the NREGA wage verification exercise in Telangana and the NREGA work verification exercise in Haryana. In Haryana, Jharkhand, Bihar and
Madhya Pradesh we also hosted voice platforms which helps policy makers to capture unstructured and structured feedback from the users around various government schemes and services.
Although we focus on NREGA in some of the pilots (Chapters 5 and 6), the design of the system is very general and can be applied to any government programme or scheme like the Public
Distribution System or the Housing Schemes.

1.2

Impact of the pilots

The pilots in this thesis have also been able to generate significant impact:
1. A scale-up project was funded by UNDP to pilot the civil society mediated grievance
redressal model on a larger scale. We undertook this project in partnership with Gram
Vaani in 7 greenfield locations in the state of Chhattisgarh in Central India and was able
to achieve significant traction and appreciation within the community and local self government institutions (panchayats).
2. Appreciating our pilot to bring information transparency for the users by communicating
information on MIS systems over IVR call, the Ministry of Rural Development of the
Government of India formed a committee of experts involving us to explore how this
system can be integrated with the MIS systems. The committee formed broad guidelines
along which such integration should happen.
3. Through our pilot the volunteers were able to identify and resolve several individual
and community grievances, which, in our experience, tend to be unresolved through the
helplines.
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4. Our pilot on communicating feedback on the implementation of the schemes to the administration was acknowledged by the implementing officers as bringing out new information from the ground which was previously unavailable to them.
I further discuss the impact of the pilots in details in Section 7.3.

1.3

Organisation of the Thesis

In Chapter 2, I place the thesis in the context of existing work in this domain. In Chapter 3 I
discuss the research method that I use in this thesis. In Chapter 4, I make a case for augmenting IVR based grievance redressal systems with civil society mediators who can facilitate the
redressal of the grievances. I describe our pilot to convey information on web-based MIS systems to the beneficiaries through automated IVR calls and getting the information verified by
the beneficiaries in Chapter 5. In Chapter 6, I describe our deployment of IVR tools to collect
feedback from the users on the implementation of government programmes and systems. In
Chapter 7, I discuss the broader applicability of this thesis, the impact of our pilots, potential
ways to scale and institutionalise the pilots and make them sustainable, and some insights for
researchers interested in this field. I describe our experiment to validate usage of automated
voice calls for data collection from untrained users in Appendix A. In Appendix B I discuss the
broad architecture and the insights in designing various software systems to run our pilots.

12

Introduction

Chapter 2
Related Work
In this thesis we design and deploy digital tools for resource-poor regions in the context of
creating new information flows between the citizens and the government. Further, in one of
our models, we position the civil society as an intermediary to assist in public grievance redressal. Thus, the thesis touches a diverse range of topics: digital tools for resource-poor regions,
e-governance, transparency and accountability in governance, decentralisation, grievance redressal and the role of the civil society and media in ensuring better public services. In this
section I briefly place my work in the context of existing work in these domains.

2.1

Digital tools for Resource-Poor Contexts

Designing digital tools for contexts with limited resources has interested researchers for quite
sometime. Broadly, research along three lines have been conducted: overcoming connectivity
challenges, overcoming literacy challenges, and using commodity devices. Many works combine all three aspects. To overcome connectivity challenges, people have used phone calls
[17, 18, 19, 20, 21], Community Radio stations [22, 23, 21] and offline media like DVDs
[24, 25, 26, 27] as information channels. Literacy challenges have been sought to be overcome by voice-based technology [20, 19, 21], video [28] and text-free interfaces [29]. In the
same works [17, 18, 19, 20, 21, 24, 25, 26, 27] basic mobile phones, TVs and DVD players,
have been used to leverage existing commodity devices as information channels.
13
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We have used IVR (Interactive Voice Response Systems) as a primary medium for creating
new information loops throughout our pilots. IVR as a medium of interaction has existed for
decades. Corkey and Parkinson in [30] summarise the development of IVR over years. We
have used the voice platform Mobile Vaani [17] and the voice based survey tool vSurvey [31]
for parts of our work (See Chapter 6). Perhaps the closest to Mobile Vaani in terms of design is CGNet Swara [18]. CGNet Swara is a citizen journalism platform aimed at involving
underserved communities in reporting about governance and social problems faced by them.
Similar to Mobile Vaani, it runs over IVR where people can record messages and listen to others’ messages. The content is primarily around grievances and problems in the implementation
of government schemes, which the CGNet Swara staff attempt to resolve by influencing government departments through civil society partners. Avaaj Otalo [20] is another similar IVR
platform to provide small scale farmers with a voice forum to share information and resolve
queries in a peer-to-peer manner. It is structured as a question-answer forum where farmers
can ask questions and respond to others’ questions and answers. Other works such as GRINS
[22], Gurgaon Idol [23] and Phone Peti [21] document the augmentation of Community Radio
(CR) stations with interaction over IVR systems. Spoken Web [19, 32] is yet another project
that envisions VoiceSites (similar to websites) being created by poorly literate users through
IVR interactions, and which can even be interlinked through VoiLinks (similar to hyperlinks)
to browse across VoiceSites.
Several studies have explored in depth the design of IVR systems for poorly literate users.
Gardner-Bonneau et al. provide 10 recommendations for IVR designers [33] while Oberle offers 11 tips for adapting an IVR to its target audience [34]. Medhi et al. compare an IVR spoken
dialogue system with a rich multimedia device for mobile banking tasks [35]. They find that
while users have no hesitancy speaking to the IVR system, challenges with accent, vocabulary,
and the general notion of “speaking to a computer” can inhibit task completion. Patnaik et al.
investigate various interfaces for mobile data collection, spanning SMS, electronic forms, and
a live operator [36]. They find that a live operator is up to 10 times more accurate than SMS
or electronic forms. They do not, however, compare a live operator to any IVR solution like
our experiment in Appendix A. Avaaj Otalo [20] reported that users prefer to provide DTMF
inputs over speech based input. Grover et al. came to a similar conclusion in Botswana, where
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users of a health information service preferred touch-tone to speech even though there was not a
significant difference in performance [37]. Similar results were also reported in [38] by Patel et
al. However, Lerer et al. [39] in their work on using IVR to gather feedback from rural teachers
in Uganda on the use of sanitary and hygiene kits, reported better results with speech input than
DTMF input. Without some amount of prior training, task completion rates were extremely low
for DTMF inputs. Additionally they reported better response rates when the IVR prompts were
recorded by a native speaker. Similarly, Sherwani et al. [40] in their work with low literate
health workers in Pakistan reported that well-designed speech interfaces performed better than
DTMF interfaces. An Automatic Speech Recognition (ASR) based agricultural price enquiry
system over IVR is reported in [41], where the innovation was to improve IVR usability by
inferring whether or not a confirmation by the user of their response was required. Gurgaon
Idol [23], compared the ease of use of different DTMF voting methods through an IVR based
singing contest and showed that cultural factors could play an important role in influencing the
adoption of different kinds of input methods. We conducted an experiment (see Appendix A) in
which we reported evaluation of data capture accuracy of an IVR compared to a human being.
We were able to show that with a little loss in accuracy and speed, job interviews could be
conducted over IVR at a lower cost. Our experiment went beyond evaluating task completion
rates to also evaluate the accuracy of the responses on an IVR platform.

2.2

E-governance, Transparency and Crowdsourced Data Collection

The use of technology in e-governance has received considerable attention over the years, with
one of the goals being to reduce corruption once all bookkeeping and interaction becomes digitised, and therefore auditable. Bertot et al. [42] analysed how ICTs could be used to improve
transparency and to serve as anti-corruption tools. They described e-governance and social
media tools that have successfully demonstrated that indeed corruption levels can be brought
down and transparency increased. At the same time however they also highlight the importance
of the government officials in being interested to use the system in the right manner and not
circumvent the system, which influences the success rates and consequently the acceptance of
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the system by the citizens. They also point out that often the challenges in this space are not
technological but rather low literacy and high technology access barrier of the citizens. Similarly, e-governance as an effective medium for reducing corruption is reported by Anderson
[43] and Kim et al. [44]. [44] is a study of a particular system in Seoul. [43] reports an empirical study that if e-governance is increased from the 10th percentile to the 90th percentile,
corruption-control moves from the 10th percentile to the 23rd percentile.
In developing countries such as India, Common Services Centres (CSCs) were envisioned
as a route to provide rural citizens access to e-governance services through Internet kiosks
operated by a local entrepreneur who charged a small transaction fee to help citizens avail
services such as birth and income certificates. Many of these initiatives however failed to take
off either because they were not financially sustainable, or the users did not find value in the
services being offered. Kumar et al. in [45] studied village Internet facilities in Tamil Nadu
and reported that obtaining birth certificates and old-age pensions through the kiosk certainly
saved the people considerable time and money, and reduced corruption in the delivery of these
services. However the service eventually failed due to an increased turn-around time and lack
of commitment at the local government offices. Mishra [46] compared the entrepreneurship
model and the government service model for e-governance kiosks and had similar findings. He
concluded that kiosk and entrepreneurial models of e-governance work well only when there
is a good return on the investment, when there is citizen acceptance of the services and when
more government services are included in the services being offered.
We use the rural employment scheme NREGA as a case study in our pilots. In the case
of NREGA, the Indian government makes proactive disclosures on the NREGA MIS but the
beneficiaries of NREGA are not able to access the MIS directly to keep track of their payment
and work records because of obvious literacy challenges. We are not aware of any documented
evidence where CSCs may have been used at scale to provide intermediated MIS access to
NREGA workers. Singh and Sahu [47] argue therefore for using mobile and landline phones
(through both voice and SMS) to deliver e-governance services for NREGA and other schemes,
as the Internet is not accessible by everyone. They suggest using a centralised call-centre to
address all issues related to governance, and to introduce legislations which will empower these
structures and make them a part of the system. Our work is on similar lines, of using IVR to
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evaluate a few use-cases for delivering e-governance services. We discuss in Chapter 5 that
such tools could in fact be integrated with the government MIS itself as a formalised way for
citizens to access their records and verify the data.
Ushahidi [48] is a crowdsourced data collection platform that was heavily used in the
Kenyan election crisis of 2007, where citizens could send and receive news on the election
via the Internet or on their mobile phones. Ushahidi relied on SMS technology and the Internet
to convey information. Our work is on similar lines, while being more directly aligned with
the specific workings of government schemes, rather than a generic platform for crowdsourcing
information.

2.3

Grievance Redressal Systems and Public Accountability

Marathe et al. [49] compare two phone-based grievance redressal systems in Central India:
one set up by the government, handled by live operators, the other running over an IVR-based
citizen-journalism service [18]. They observe that while the government helpline is able to
quickly resolve simple cases, the other service is able to draw attention to large and neglected
problems. Similar to these initiatives, our platforms also uses IVR systems. In Chapter 4 we
focus on documenting the importance of civil society groups and the processes they follow to
bring about successful redressal, and propose how they can be formally integrated into centralised grievance redressal systems of the government.
Narayanan [50] describes two case studies of online public grievance redressal mechanisms
in Bangalore and Mumbai in India, and recommends greater horizontal accountability within
the government departments to be able to deliver better services to the citizens. Mohan et al.
[51] review two e-governance interventions in Karnataka, one of which was a complaint tracking system, and similarly found it to not be effective because of its centralised nature which
prevented the citizens from directly engaging with local service providers and officials for their
complaints. Veeraraghavan [9] examined if the elaborate Management Information System
(MIS) for the employment guarantee scheme in India, was able to eliminate corruption. He
found that local officials discovered ways to subvert the system, and it largely helped in making the financial accounting processes more streamlined rather than the intended objective of
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greater accountability and transparency in the implementation of the scheme. We build upon
these insights and we demonstrate through our pilot in Chapter 4 that involving the civil society in a decentralised manner to hold local officials accountable can possibly deliver better
results than centralised systems operating within the walls of the government departments. The
findings of Van Teeffelen and Baud [52] are similar to ours. Looking into an e-grievance redressal system set up in a municipality in Southern India, they highlight the difference between
entitled citizens living in regular settlements who are able to demand their rights, and citizens
living in irregular settlements who are not entitled to many basic civic amenities, because of the
extra-legal nature of their settlements, and have to go through local politicians or community
organisations to access them. We build upon similar insights and propose a system in which the
civil society can be formally involved in the grievance redressal process.

2.4

Media and the Civil Society in Public Accountability

Mass media can be instrumental in building pressure on authorities and service providers to be
accountable to the citizens, and several initiatives have successfully used media pressure to improve grievance redressal. Publishing statistics related to unresolved complaints on urban waste
management from different parts of Delhi on mass media and social media was found to be useful in catching the attention of senior officials to take action [53]. Publishing audio-recordings
of grievances on public voice-based discussion fora became a vehicle for government officials
to stay informed and take the grievances more seriously, which had earlier gone unnoticed
[49, 17]. Voltmer [14] states that mass media is the primary source of information for citizens
and can therefore play a strong role in enforcing government accountability by raising issues
in a timely manner especially at the time of elections. Stapenhurst [54] documents the role of
the media in exposing corruption, prompting investigations and pressuring parliaments to plug
loopholes in legislations which allow corruption. Similar to some of the above initiatives, our
grievance redressal platform, in Chapter 4, was anchored to a wider community media platform
running in rural parts of east and central India, and we outline how airing of grievances on this
platform influenced their redressal.
There are many initiatives that operate as part of the civil society to impose checks and bal-
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ances on government authorities, and press them for accountability. Web based platforms such
as Wikileaks (http://wikileaks.com), or IVR based platforms such as CGNet Swara
[18] and Mobile Vaani [17] are some examples.
Srinivasan [55] documents how decentralised collective action by the citizens has led to
better delivery of public services like schools and healthcare in Tamil Nadu in India, than in
other states. He argues that the history of mass social movements in Tamil Nadu empowered marginalised communities for self-organization, and built internal resources and local
leadership within the communities to be able to demand improved public services from the
local administration in a decentralized manner. Stolle and Rochon [56] discuss how the social capital created by people’s associations in bringing different stakeholders together, leads
to better schools and students, enhances economic development and makes governments more
effective. Carothers and Barndt [57], and Weiner [58], similarly highlight that governments
should provide space for civil society groups to bargain legitimately for their rights. Brenton
in an Australian Parliament research paper [59] argues for a reform in public administration
towards ‘co-creation’ and ‘co-production’ wherein government agencies, non-government organisations, communities and individual citizens collaborate to design policy. Narayan [60]
lists some primary successes of pressure groups in India in bringing legislative reforms, like the
Right to Information Act, the Lokpal Act, and mandatory disclosures by election candidates.
In this thesis, we do not focus on policy formulation per se, but highlight the important role
that civil society plays in the rural Indian context in helping communities get their rights and
entitlements on government schemes.
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Chapter 3
Research Methodology

In Chapter 1 I highlighted the macro level research questions answered in this thesis and in
Chapter 2 I discussed prior research related to this thesis. In this chapter I discuss the research
methodology which has been used for the experiments in this thesis.
This thesis systematically identifies gaps in information flows in the implementation of a
few specific public welfare schemes and public services, in India, and uses participatory methods to design information systems which can bridge these gaps. In this thesis we chose to work
on information flows which involve the end-users and improve information transparency for
the end-users, as opposed to administration-facing information flows. The thesis also describes
deployment and testing of the information systems, in the real world, and draws inferences
from the usage and impact of the systems, leading to recommendations about the design of
such systems in terms of the technology, user interface and dissemination. This thesis, therefore, borrows methodologies from Action Research [61] and also uses Research through Design
[11] embedded within the action research paradigms to design the various information systems.
In this chapter I will first present a brief background of action research and research through
design and then relate to how they are used in this thesis.
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3.1

Action Research

Bradbury-Huang in [61] defines action research as, “an orientation to knowledge creation that
arises in a context of practice and requires researchers to work with practitioners. Unlike conventional social science, its purpose is not primarily or solely to understand social arrangements, but also to effect desired change as a path to generating knowledge and empowering
stakeholders.” While, Herr and Anderson in [62] state, “action research is inquiry that is done
by or with insiders to an organization or community, but never to or on them.” Similarly, James
et al. in [63] state that action research is “generally conducted in a collaborative manner by an
individual person or team of people who are interested not only in studying a particular problem but also in creating solutions.” Fundamentally, characteristics of action research requires
continual engagement with stakeholders and practitioners to bring about a desired change, and
also communicating the research to the stakeholders and other researchers. In order to distinguish action research from other social sciences research methodologies, James, et al. write,
“In most methodologies, you start with a question you want to answer – here, you have questions, but your burning desire is to make a difference to the situation as well as measure it”
[63].
Bradbury-Huang further identifies the following criteria for action research [61]:
• Articulation of objectives: that the objectives relevant to the work is clearly articulated
and the assumptions made clearly laid out.
• Partnership and participation: that the research takes along partners and ensures participation of stakeholders. Participation can be along a spectrum: from minimum necessary
consultation to being co-researchers.
• Contribution to action research theory/practice: that the research builds on or contributes to the body of action research literature and practice.
• Methods and process: the research has clearly articulated action research methods and
processes to convey to the readers what choices were made
• Actionability: that the research provides new ideas that guide action in response to a
need.
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• Reflexivity: that the authors explicitly locate themselves as change agents.
• Significance: that the insights are significant beyond their immediate context in support
of persons, communities and the wider ecology.
Starting from identifying gaps in information flows between the citizens and the governments, to building and evaluating appropriate information systems to bridge these gaps, this
thesis uses pilots around specific public welfare schemes and public services to identify several
factors important for the design of such systems. The pilots in the thesis have actually been used
by users in the real world and document several cases of real benefit being accrued by the users.
The pilots, in addition, have been designed and conducted in close collaboration with ground
partners and end users. This thesis, thus, closely follows action research paradigms, actively
seeking to bring change in the application areas which it touches. I describe the step-by-step
methodology followed within the action research paradigm in Section 3.3.

3.2

Research through Design (RtD)

This thesis also uses Research through Design (RtD) embedded within the Action Research
paradigm to design the information systems used in the pilots. Zimmerman et al. [11, 64,
65] pioneered Research through Design. Zimmerman and Forlizzi in [11] define RtD as “an
approach to conducting scholarly research that employs the methods, practices, and processes
of design practice with the intention of generating new knowledge.” RtD is also distinct from
scientific enquiry and social science research. While scientific enquiry focuses on the existing
and universal and social sciences focus on the past and present, RtD is focussed on the future
and on the non-existing and ultimate particular, on what the world could and should be. While
an RtD process is documented so that other researchers can reproduce the process, it is not
expected that the other researchers will also arrive at the same design artefacts, which is another
distinction from the scientific process where it is expected that researchers following the same
process would arrive at the same results and conclusion.
Researchers have defined three different RtD practices: Lab, Showroom and Field. In the
Lab paradigm, a new research space called rich interaction was developed which aimed to use
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the full range of people’s senses to design interaction methods instead of restricting interaction
to just cognition and pushing of labelled buttons [66]. Many of the hypotheses in this paradigm
stem from psychological theories and design workshops around these theories. The showroom
paradigm is based on the view that design has other objectives than to just help people to
improve the world, that design should “force people to think, to notice, and to reconsider some
aspects of the world” [11]. The term critical design is often used in this context to imply design
which refutes the status quo.
This thesis, however, derives from the Field paradigm in RtD. The Field paradigm in RtD
employs rapid prototyping, [67], participatory design [68] and iterative design [69] techniques
to design systems and interfaces as described in Section 3.3. These techniques appreciate the
interdisciplinary requirements of the design process owing to the involvement of designers,
engineers, users and other groups of people from diverse backgrounds. They thus take the
perspectives of all the stakeholders into account in the entire design cycle, leading to better
productivity.

3.3

Action Research and RtD as used in this thesis

In this section I explain how this thesis applies Action Research and Research through Design
paradigms in the design and implementation of the pilots. With the overall goal of identifying gaps in the information flows between the citizens and the governments and of building
information systems to bridge the gaps, this thesis describes pilots designed with the help of
stakeholders and implemented and evaluated in the real world. Each of the pilots follow a certain step-wise framework within the Action Research and Research through Design paradigms.
Figure 3.1 shows the schematic for the broad steps followed as a methodology in this thesis for
each pilot, borrowing from the two disciplines. The steps are also outlined below followed by
a detailed description later:
1. We start by defining the problem and understanding the requirements through stakeholder
interviews and secondary research. The stakeholders are engaged as partners right from
the problem definition stage. We ensure that the stakeholders give their informed consent
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to participation and then we conceptualise the design in consultation with the stakeholders. (Action Research).
2. This is followed by designing and building the systems to address the problem through
participatory, user-centric, iterative methods (Research through Design).
3. Next the system is deployed and participants are engaged to use the system. The usage
and performance of the system is logged for analysis (Action Research).
4. The next step is evaluation and monitoring through analysis of the results and verification:
if the system has been able to address the problem and requirements (Action Research).
5. The final step consolidates the learnings from the pilot and recommendations for designing such systems. In addition we explore sustainability and scalability of the systems in
this step (Action Research).
We closely follow Participatory Action Research [70] paradigms of stake-holder involvement in the design, deployment and evaluation of the pilots. Most of the work in this thesis
is extensively based in rural India. We leveraged our partnerships with field partners who are
already well-established in these places. Our choice of experiment geographies were governed
by the presence of the partners in these geographies. We leveraged the good-will of the staff and
volunteers of the partners to pilot our tools. We did this with Alfaz-e-Mewat, a community radio
station in Mewat (see Chapters 5 and 6), with Mobile Vaani in Bokaro, Jamui, Madhubani and
Chhindwara (see Chapter 4), and, with Babajob, a low-income job portal, for our experiment
to compare data collection methods (see Appendix A). Local partners also help in avoiding response biases [71] by the respondents because of the presence of an external researcher. Going
through a field partner helps in accessing beneficiaries who are often not open to talking to an
outsider, including beneficiaries from the opposite gender.
While these are broadly the steps followed, customisations for each of the pilots are explained in the individual chapters. In the rest of this chapter we describe these steps in details.
1. Problem definition and requirements analysis. We begin by using secondary research
to understand the problem. This is primarily done through analysis of media reports,
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Figure 3.1: Schematic for the research methodology followed in this thesis, situated in Action
Research and Research through Design paradigms.
stakeholder identification and stakeholder interviews. For example, in the case of the
Rural Employment Guarantee Act (NREGA), which has been used as a pilot case in
several of the pilots described in this thesis, we interviewed major stakeholders like the
policy makers, implementing officers, auditors, members of the local self-government
institutions (panchayats) and the beneficiaries to understand the ecosystem. We were
able to understand the working of the system, the complexities in the system and gaps
in the system through this step. This leads to identification of the existing and missing
information flows and leverage points [72] in the system. Leverage points are points in a
system which when tweaked slightly, bring about big changes in the system.
Many problems in the development space are because of missing information flows. Our
approach to solving a problem has been to identify the different stakeholders in an ecosystem and identify what information systems to design that will establish new and essential
information flows (leverage points) which did not exist before. For our research, extensive studying of a context and field interviews helped us map out the different stakeholders. Through interviewing the stakeholders and studying the ecosystem, we were able
to identify that information flows between the beneficiaries and the government, and the

Research Methodology

27

beneficiaries and the auditors are missing, or are unusable. For example, NREGA has a
web-based MIS which is inaccessible to the beneficiaries (see Chapter 5). Similarly, in
the context of public grievance redressal, the information flow between the citizens and
the government is broken because of inefficient grievance redressal helplines mediating
between the two. However, we were able to observe through surveys and interviews with
field experts experienced in grievance redressal, that there appears to be strong flows between the citizens and the civil society, and the civil society and the government. Our
innovation was to leverage this and to connect the two flows in a formal manner through
an appropriate and accessible technology (See Chapter 4).
2. Designing experiments and systems. The next step then was to design experiments
which establishes the missing information flows identified in the previous step and to
evaluate the cost-benefit of including these information flows to solve the identified problems. We used RtD methods in this step to design information systems appropriate to
the use case. In the given context of low-literacy and users with low-affordability, the
platforms we designed needed to be low-cost, and having no or a very negligible learning
curve. At the same time we wanted to ensure scalability of the platform. The engineering solution to achieve these is through automatic voice calls over IVR. As discussed in
Chapter 2, IVR has been used as a platform in several contexts by researchers because
basic mobile phones have a high penetration, call costs are low in India and voice calls
break the literacy barrier. We do not delve deep into the usability of IVR systems in this
thesis, however in Appendix A we discuss the cost and accuracy trade-off in our work
on comparing a live call and an IVR call. Our focus in designing the experiments in this
thesis has been on the presentation of the information over a voice medium, and soliciting information from the users over the same platform through the limited interactivity
of button presses on a phone (DTMF) and voice recordings. In Chapter 4 we designed
interfaces for the beneficiaries to easily articulate their grievances and for volunteers to
easily navigate the recorded grievances, assign it to themselves, and communicate with
the beneficiaries. In Chapter 5 we designed interfaces over which information on websites could be communicated to the beneficiaries over voice calls and, in addition, over
which the beneficiaries could validate the information. In Chapter 6 we designed IVR
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interfaces for the beneficiaries to communicate feedback on the implementation of government programmes to the government authorities directly.
To design the user interfaces in our systems we used RtD methods. We used participatory
and user centered design [68, 73], rapid software prototyping [67] and Wizard-of-Oz
testing [74]. Participatory design involves repeatedly running the design through experts
and users in the field who will be able to immediately identify usability issues with the
interfaces. In user-centered design the users are involved in the design process itself.
Rapid prototyping involves the ability to quickly make changes to the system to reflect
feedback from the field, and running the tests again with the new design. We also used
Wizard-of-Oz testing, which involves not building the system end-to-end but providing
the user with an interface closely resembling the final interface for testing. The users are
not aware that the system behind the interface is not complete. For example, in Appendix
A, when we wanted to test the usability of an IVR interface, we told users that they are
interacting with an IVR, when in reality a manual operator was speaking to them, reading
out from a fixed script, imitating an IVR. This lets one test the interface before building
it. We also used A/B testing [75] in which two interfaces (A and B) are presented to
a participant and she/he is asked to choose which one she/he prefers and the reasons
for the preference are noted. The interfaces behind the A/B testing can also be Wizardof-Oz interfaces instead of fully functional interfaces. The final interfaces used in the
experiments were decided taking into account the feedback from these exercises.
3. System building, deployment and participation. Once the interfaces have been fixed,
the system is next built end to end and deployed in the field.
One primary concern for real world projects is recruiting participants. In the pilots we had
to take care that we did not interfere in the dynamics that our partners have with the community. So, we could not incentivise participation as that might have led to changing how
the partner engages with the community. Keeping this in mind, to recruit participants for
the pilots, we advertised the pilots as research experiments through the partners on local
community media channels like Mobile Vaani and community radio stations like Alfaze-Mewat. The staff of the field partners also conducted village-level meetings where they
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publicised the pilots and guided users on how to participate in the pilots. The focus of the
publicity campaigns was on the benefits of participating in the pilots and not on extraneous incentives. Besides enrolment, it is also important to retain the participants for the
experiments. In order to retain participants on the platform, we tried different strategies:
we made the intention of the experiment very clear at the beginning of our contact with
the participants and highlighted the value that participating in the experiment can bring
to them while also striking a balance that this is a best-effort system and has no guarantees of resolving the issues beyond acting as an effective information system. In order
to retain participation, we made out-bound calls to the participants if the participants did
not call-in to the system. In several cases we also sent prior SMSes to the participants
to inform them about the upcoming phone call to improve the call-answer rates. In the
experiments described in Appendix A we made a manual call prior to the experiment to
explain the modalities. The success rates of the different methods are discussed in the
various chapters.
Ethical Standards Followed. ICTD researchers came together to draft a set of ethical
guidelines that researchers should follow [76]. A recurrent theme in the draft is informed
consent of the research participants, non-exploitation of the research participants and
contributing to the communities. Also action research paradigms of participation of the
communities in the research is encouraged. In the pilots in this thesis, we worked with
vulnerable populations in real world situations. Several aspects that we dealt with concerned livelihood, housing, education, health and other important aspects of people’s
lives. Keeping this in perspective, we followed standard ethical norms and ensured that
all our partners followed the same norms. We ensured that there was an appropriate expectation setting from participating in the research. We were clear that the purpose of
the exercises is research. We explained our experiments to our users at the point of first
contact (either over IVR or in-person). We explicitly explained that our experiment is
that of an information channel and that our best effort will be to make the implementation of schemes better by communicating information between the government and the
citizens. However, there is no guarantee that the delivery of the services will improve
after the information has been communicated to the government. We strived to obtain
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informed consent from the users. Our systems were open for participation for all and
made no distinction between users based on their caste, religion, gender, or economic
and educational status.
4. Monitoring and evaluation. We recorded the interaction of the users with the IVR and
Android platforms. Thematic data was collected in quantitative (phone-button presses)
and qualitative (verbal audio recordings) forms. Both the forms of data help to reinforce
the inferences drawn from each other. The qualitative data was transcribed and tagged
manually. This and the quantitative data were used to generate insights into the thematic
questions being asked. In order to ascertain if responses provided on the IVR were actually the responses the users wanted to provide, we followed up with a subset of the users
manually to verify the responses.
In addition we logged the activities that a user performed on the IVR and Android platforms. We used this data and data from user-interviews to analyse the usability of the
systems and modify the interactions to make them more user-friendly. These analyses
are provided in the various chapters.
As the pilots ran in the target geographies, we continually monitored the outcome and
analysed if the outcomes were able to verify our hypothesis. We monitored if the information flowing through our system is being able to 1) uncover new nuances about the
use cases which was previously undiscovered or unknown outside the community, and
2) their utility is acknowledged by the users and the authorities when communicated to
them. The outcomes of the experiments have been described in the respective chapters.
5. Collation of learning from the different pilots. As the final step we consolidated the
learnings from the pilots and set out recommendations on the design of such systems.
The experiments in the various chapters describe methods to improve accountability in
the implementation of social welfare schemes by the government. The logical way for the
pilots to scale and be sustainable is through government adoption. This is because these
systems loop information between the government and the citizens, thus helping the government better utilise funds and plan schemes better. Accordingly, we communicated
the results of our pilots to government departments. The departments have acknowl-
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edged the contribution and are exploring ways to incorporate them into the design of the
schemes. The pilots have also interested organisations specialising in social development
like UNDP. The scaling pathways and current status have been outlined in in Chapter 7
and in the other respective chapters.

32

Research Methodology

Chapter 4
Civil Society Mediated and Technology
Assisted Grievance Redressal
4.1

Introduction

Significant irregularities are known to arise in the implementation and delivery of governmentrun social welfare schemes and public services in India. The employment guarantee scheme
(NREGA) faces problems like non-enrolment, non-payment of wages, poor quality of work
and ghost work [1, 2, 3]. Similarly, irregularities are reported in the Public Distribution System
for subsidised food [4, 5], the National Health Insurance Scheme (RSBY) [6], schemes for
subsidised housing (IAY, PMAY) [7] and other social welfare schemes. The governments also
often fall short in providing basic public services and infrastructure like roads, power, healthcare
and education [8].
Beneficiaries who encounter these problems want to report them, and governments have
set up grievance redressal avenues like phone, app and web-based helplines for this purpose.
Unfortunately though, the beneficiaries are mostly people from economically weaker sections,
and who we find are not able to realise effective outcomes from grievance helplines alone. We
ran a survey, described in Chapter 6, in four districts across three states in rural parts of east and
central India, and found that several barriers arise to resolve grievances successfully through
the centralised helpline systems. These include access challenges such as the inability of the
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people to use the helplines, awareness issues to be able to provide detailed information to file
an actionable grievance, feelings of intimidation in communicating with a government official,
poorly functioning systems and processes that make it hard to track registered grievances, low
accountability of the helpline operators to attend to the grievances, etc.
To bridge this gap in helping citizens reach out to service providers, many civil society
groups have been working for the rights of marginalised communities to help them get their
social welfare entitlements and dues [77]. Through interviews with the staff and volunteers
of these CSOs we found that the volunteers are usually knowledgeable and empowered, they
know the rules and laws, and have personal contacts and influence over government officials
to be able to strategically enforce accountability and help the beneficiaries. Centralisation of
grievance helplines, like what is being deployed by the governments in most states in India,
however cuts these civil society groups from the loop, which leads to poor outcomes because, as
we show, these civil society members are needed to help the beneficiaries negotiate with service
providers at the local level and use pressure tactics to bring about successful resolutions. This
is a missing loop in the grievance redressal ecosystem which we have been able to identify.
In order to augment the current grievance redressal systems and to be able to integrate the
civil society into the grievance redressal process in a formal manner, we designed and deployed
an IVR platform which we ran for over six months in four districts. Beneficiaries could use
the IVR to record grievances, and pre-identified civil society volunteers could choose a few
grievances on which they could follow-up with the local government authorities for resolution.
The IVR was anchored and publicised via a wider IVR-based community media platform in the
region, Mobile Vaani, run by our social enterprise partner Gram Vaani [17]. Through the pilot,
we were able to closely observe the resolution of thirty grievances through the mediation of civil
society volunteers. In addition we analysed over 180 prior grievances resolved by the volunteers
attached to Mobile Vaani. Through this analysis, and interactions with civil society members
and beneficiaries during several field visits, we unveil the dynamics of how grievance redressal
unfolds on the ground and explain the criticality of civil society groups for successful redressal.
We argue in this chapter for formalising the participation of civil society volunteers through
suitable technology platforms into the design of centralised grievance redressal helplines for all
public welfare schemes.
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Our contributions in this chapter are three fold: (a) we outline specifically for what kind
of grievances filed centrally, is civil society mediation helpful at the local level; (b) we outline
various on-ground dynamics that influence grievance redressal, and strategic methods used by
civil society groups to ensure successful redressal; and (c) we describe the IVR-based platform
which formalises the processes to involve civil society members in grievance redressal, and can
be integrated into the implementation of welfare schemes.

4.2

Research Methodology

The research methodology followed in this pilot is based in Action Research and Research
through Design, as discussed in Chapter 3. Starting with the initial observation that end-users
are not able to effectively use existing grievance redressal systems set up by the governments,
we engage the stakeholders towards the objective: how can the grievance redressal systems set
up by the governments be augmented to improve their uptake among the citizens and improve
the effectiveness of the resolutions provided. In order to define the problem and understand the
requirements, we conducted quantitative and qualitative IVR surveys, and personal and phone
interviews with domain experts, civil society activists, government officials and call centre
operators. We documented that the beneficiaries are unable to effectively utilise the grievance
redressal mechanisms set up by the governments. In the process we were able to identify
a parallel system of civil society volunteers which the beneficiaries approach for access to
public schemes and services. We used participatory design methods to design a hybrid system
which combines the effectiveness of the civil society organisations with the scalability of online
systems. In order to evaluate the system we ran the system over six months in four locations.
We augmented this data with archived data that our social enterprise partner, Gram Vaani, had
on grievance redressal through their volunteer network. In addition we conducted in-person and
phone interviews of beneficiaries and the civil society volunteers who participated in the pilot.
We analysed the data collected during the experiments, the archived grievance redressal data
and data from the interviews to categorise the grievances and identify the factors which facilitate
or hinder redressal of grievances. We are then able to situate the analysis in the context of the
research question and outline scaling pathways for the experiment.
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4.3

Problem Definition

We ran a survey in three states to understand the usage and outcome of existing government run
grievance redressal helplines. We describe the results of the survey and qualitative discussions
with beneficiaries in details in Section 6.3.3. Here we briefly summarise the results of the survey
to form the basis for our pilot. The results of the survey pointed out that the respondents were
generally not aware about the grievance redressal systems. Among the people who were aware
about the redressal systems, the utilisation was very low. Also, many of the grievances filed on
the systems remain unresolved. Instead, people preferred in-person interactions with the government officials and civil society activists and volunteers to get their grievances resolved. We
also interviewed several government consultants and civil society experts. We closely observed
the functioning of civil-society organisations that helped people with grievance redressals. We
describe our findings here, and use them to motivate the design of our technology assisted
grievance reddressal platform that integrates civil society volunteers into the redressal process.

4.3.1

Feedback on Government-run Grievance Redressal Helplines

We conducted IVR based feedback collection in four districts across three states on the functioning of the grievance redressal helplines in these states: Bokaro in Jharkhand, Jamui and
Madhubani in Bihar and Chhindwara in Madhya Pradesh1 . The results of our surveys are described in Section 6.3.3. More than half the respondents responded that they did not know
about the existence of the helplines and have never used it before. Continuing from this survey,
we interviewed government consultants and local experts who are familiar with community
grievances.
Our interviews with government consultants and local experts revealed aspects similar to
those revealed though the survey and qualitative discussions. One significant drawback reported
of phone based helplines was over-centralisation. Experts pointed out that a one-size-fits-all
model misses local wisdom and knowledge which is required to deal with issues in a practical
manner. In fact, in Jharkhand the Chief Minister’s office selects only three districts each week
and tries to focus in detail on a few grievances there. Language is another issue: “The oper1 We

chose these places because our community media partner, Gram Vaani, has a strong presence there.
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ators behind the helplines are under-trained and beneficiaries speaking regional dialects and
languages find it difficult to communicate with the Hindi-speaking operators.” Although the
helpline managers told us that there are regional language speakers on their roster, consultants
told us that that is not the case.
Several experts also highlighted the issue of trust and faith in technology based impersonal
platforms. “People tend to put more trust in people who they can see and talk to directly. There
is a lot of negative publicity by people whose grievances are pending or unresolved with the
system.”
The answerability of the helpline officials was also reported to be questionable. One expert
told us that the only time there is some effort to resolve a complaint is when there is pressure
from higher officials, and not because the official felt it was necessary to resolve the grievance.
Although denied by the helpline operators, a consultant also reported that grievances are often
closed without resolution. One of the volunteers in our pilot who has been extensively involved
in social work told us, “I had filed a grievance (with the helpline) that there is no toilet in the
primary school. The complaint was escalated twice and then I was informed that the grievance
has been resolved and we are closing it. But the toilet has not yet been built.”

4.3.2

Offline Civil Society Systems

There are several organisations set up by the civil society, and often encouraged by the government, like the NREGA Sahayata Kendras (NREGA Help Centres) [77], which help beneficiaries
resolve grievances and get their dues. The centres have been quite successful because of their
on-ground presence and availability in the local community, and have built a lot of trust and
goodwill over the years. An expert associated with the Right to Food Campaign told us “If one
is only providing mechanical responses then it does not work. But if someone is talking to the
person face to face, or even on the phone, and trying to understand the problem, or explaining
the procedure to the person on how to submit the complaint, that has a different effect. That
has a human touch. We keep the complainant informed about the status, the people in our
office follow-up on the complaint.” The NREGA Sahayata Kendras also educate people about
the scheme and help them enrol for it and use it. If and when grievances arise, they help file
them at appropriate levels. They provide hand-holding support and train the beneficiaries so
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Figure 4.1: High level view of our model. Beneficiaries are connected to civil society volunteers. The volunteers have a personal network with government officals. They are also
associated with media networks through which they are able to increase accountability.

that they can help other beneficiaries in their villages as well. This in turn builds trust within
the community about the Sahayata Kendras and the people running them. The Kendras’ staff
and volunteers use their own expertise and methods to operate, customising them based on the
attitude of the local officials, and sometimes even build pressure by organising public hearings
to hold the officials accountable. “Protocols exist but the problem is with accessibility,” an expert working with the Public Health Resource Network [78] told us, “If people are not able to
access the officers directly and therefore they go through me, then it is an accessibility issue.
There are people far and wide who are not able to reach the officers . . . they come to the civil
society and the civil society then further links them to the system either through their network
or connections, or through their influence, or points them in the correct direction.”
Given the challenges noticed with grievance redressal helplines of low awareness, over centralisation of redressal action, trust deficit, and low answerability of the helpline operators, and
noticing how civil society groups improve accessibility and accountability of the government
officials, we build our model with the goal of integrating civil society into the redressal process
of helplines, assisted through appropriate technology. A high level view is shown in Figure
4.1: Beneficiaries can record grievances on a helpline and are then matched with appropriate
civil society volunteers; volunteers leverage their knowledge and experience to influence gov-
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ernment officials to resolve grievances; volunteers can boost their influence by also tapping
into media networks such as Mobile Vaani to publicly air the grievances and bring them to
the notice of higher government officials. Our model thus aims to formalise the role of civil
society volunteers in the grievance redressal process while preserving the scaling capability of
helplines. We describe in the forthcoming sections the pilot study design and our observations
on how volunteer networks operate, what kind of grievances are suited for centralised versus
decentralised processes, and how the model can be scaled.

4.4

Experiment Design and Deployment

The primary objective of this experiment was to build a hybrid system which involves civil
society members in the redressal of common grievances originating in the community. The
secondary objective was to understand what kind of assistance do the civil society members provide to bring about successful redressals. This would help us understand the types of grievances
suitable for resolution centrally and the types of grievances that require local decentralised involvement of the civil society, the limits of civil society assistance, and aspects to keep in mind
if such a model is to be scaled.
We chose four districts in which our community media partner Gram Vaani is active, and
used their platform to publicise a grievance recording IVR system we co-developed with them.
We then recruited participants from among Gram Vaani’s field volunteers who had been actively
involved in helping communities resolve their problems with government schemes and local
departments, and provided them with an IVR system (and an equivalent Android application)
to accept grievances on which they can follow-up, and provide updates on the follow-ups. At
the backend, we were able to track the status of different grievances, and kept in close touch
with the volunteers to document the steps they undertook to take the grievances to conclusion.
Figure 4.2 gives a broad overview of the system. A beneficiary places a missed-call and the
system calls them back. The beneficiary thus does not incur any cost, and can record her/his
grievance over the returned call. Civil society volunteers can access the grievances through a
different IVR (or an equivalent Android app) system developed for them. The volunteers can
listen to the recorded grievances, choose the ones they want to take up, and post regular updates
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Figure 4.2: Overall design of the system. Beneficiaries can post grievances on an IVR platform.
Civil Society Volunteers can access the grievances through the same IVR or through an Android
App. The beneficiaries and the volunteers can communicate with each other through the IVR
to gather more information on the grievance or to record updates on the resolution process. The
volunteers follow up on the grievances through offline channels and update the beneficiaries on
the progress through the IVR.
through the IVR or app. Beneficiaries of the corresponding grievances are updated about the
progress through automated voice calls whenever a volunteer posts an update. Figure 4.3 shows
the various stages that a grievance passes through. Grievances are initially unassigned. When a
volunteer listens to the grievance and chooses to work on it, the grievance moves to the assigned
state. Volunteers can also reject grievances if the audio is blank or is out of context. When the
grievance has been successfully dealt with then it moves to the resolved state. The system
works at the district level, so that volunteers in a specific district are able to access and report
on only grievances from their district.
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Figure 4.3: Lifecycle of a grievance. After being filed, initially a grievance is unassigned. A
volunteer can assign the grievance to oneself and then the grievance moves to the assigned
state. The volunteer can also flag a grievance incase the grievance is blank, the audio is not
clear or the post is not related to a grievance. The grievance moves to the resolved state when
the volunteer has been able to resolve the greivance.

4.4.1

About the Volunteers

Mobile Vaani carries content on a range of topics like discussions on local news, agricultural
Q-and-A, gender empowerment, health awareness campaigns and cultural expression. A technology team builds and maintains a cloud hosted IVR platform to deliver the service. A content
team in consultation with the community conceptualises new topics to raise discussions, and
moderates the discussions by reviewing audio contributions made by the users to filter messages for publication. Finally, a community mobilisation team works with a large cadre of
volunteers, and trains them on several aspects like community news reporting, mobilisation activities to publicise the platform, and how to assist communities on grievance redressal. The
volunteers come from a range of backgrounds - some are social workers, some are students,
some work with regional newspapers, or as school teachers.
In addition to training the community volunteers on reporting and mobilisation techniques,
they are also trained on how to write petitions to the administration on issues of public interest
and how to follow-up on them. Gram Vaani begins with introducing them to the local government officials to build trust between the volunteers and the administration. In many cases, the
volunteers have pre-existing networks with the officials which get boosted because of the additional credibility that their association with the community media platform now brings. The
volunteers then, based on the needs of their communities, float campaigns on the platform on
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topics of public interest to mobilise support for these causes. Feedback from the users is summarised into letters, reports are drafted by the Gram Vaani, and these are formally taken up to
the administration by the volunteers. In another activity, the volunteers meet the officials and
make them listen to voice recordings of reported issues, and then get a commitment for redressal from the officials. Consistent follow-up by the volunteers on these petitions and grievances
has led to several successful resolutions, including payments of pending wages to labourers,
improved attendance of staff at public service kiosks, better power supply, regularisation of
mid-day meals in schools, better drinking water supply at public health centres, and several
other cases.
We enrolled participants for our programme from this pool of volunteers. We held meetings
with around 40 volunteers from the four districts and trained them on how to use the system.
10 of them actively participated in the pilot. Most of them have at least a bachelor’s degree,
two of them have a master’s degree. Most have steady sources of income - few are teachers,
some have businesses and do some form of farming, while one is a contractor and another is a
government pensioner. The least period that a volunteer was involved in journalism and social
work is 5 years, while one of them had been involved in journalism for 35 years and in social
work for 40 years. We did not provide any monetary incentive to the volunteers to participate in
the pilot. Gram Vaani has a financial incentive policy for the volunteers which is designed to be
pro-rata to the IVR call volumes from their areas, but largely intended to compensate them for
out-of-pocket expenses for their work with the platform. The pilot therefore did not intend to
change anything in the working of the community media platform and the activities performed
by the volunteers, it was only intended to evaluate a technology based formalised grievance
registration and tracking process, and to use this to understand the dynamics of civil society
mediated grievance redressal on the ground.

4.4.2

About the IVR

The grievance redressal IVR was intended for two sets of users, the beneficiaries to report
grievances and track the status, and for the volunteers to accept grievances and provide status
updates. Phone numbers of the volunteers were pre-registered on the platform to be able to
provide the appropriate interface to the callers depending on whether they were a volunteer or
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Figure 4.4: The flow of the calls in IVR for the beneficiaries and the volunteers. The beneficiary
IVR was simple where the beneficiary had to record personal details and record the grievance.
The IVR interface for the civil society volunteers had a lot more options.

a user. Four different instances of the IVR were deployed, one for each district, with their own
unique phone numbers. The platform was publicised via the wider community media platform,
and it was also possible for users calling into the community media platform to simply press a
button to jump to the grievance redressal IVR for their district.
The flow of the calls on the IVR for the two sets of users is depicted in Figure 4.4. The
beneficiary IVR interface was very simple and only asked the caller to give as much information
about their grievance as possible, along with their name and detailed location information.
The volunteer IVR was more complex with 8 different actions that could be taken. The
volunteers are accomplished with using fairly complex IVRs and were trained specifically on
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this interface as well. The IVR begins with playing unassigned grievance recordings from the
district of the volunteer. The volunteer can flag grievances that may be poorly recorded, and
these are passed on to Gram Vaani’s content moderators for another check. The volunteer
can also accept and assign a grievance to himself, or talk to the beneficiary to gather more
information about the grievance, or skip to the next and previous grievances in the unassigned
list. Whenever a grievance is assigned, the volunteer and the beneficiary both get an SMS with
each other’s phone numbers. At any time, the volunteers can jump to a sub-menu in which
they can listen to the grievances assigned to them and record updates on the redressal process.
Any recorded updates are also sent to the beneficiary through an outbound call. Moderators
constantly review the updates, and we also kept in close touch over the phone and WhatsApp
with the volunteers to get insights on what methods were they using to take the grievances to
conclusion.

4.4.3

About the Android Application

We also designed an Android application for the volunteers to make it easier for them to navigate through the grievances. Figure 4.5 show screenshots from a few interfaces on the Android
application. The structure was similar to the IVR, with the additional feature that the volunteer
himself could record a grievance on behalf of a beneficiary, to handle cases where the volunteers would come across beneficiaries who were not aware of the platform and found it hard to
use the IVR right away (Figure 4.5(c)). Three volunteers in the pilot used the app more actively
than the IVR, but also reverted to the IVR whenever data connectivity was poor in some parts.
In this chapter we do not delve deeper into IVR or app usability, our focus rather is on the
insights gained by observing the grievance redressal process mediated by the volunteers.
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(c)

Figure 4.5: Screenshots of primary functionalities on the Android App: (a) List of assigned/unassigned grievances, (b) Details of an assigned grievance, (c) Interface to file a new grievance

4.4.4

About the Locations

Our choice for districts was primarily driven to capture the diversity across different states,
and to choose some of the most active districts of Gram Vaani in these states. However, the
socio-economic conditions of these districts also made them ideal field sites for our pilot. A
summary of the district profiles is shown in Table 4.1 [79]. The districts have high levels of
illiteracy and unemployment. There is a substantial population of marginalised communities of
scheduled castes and scheduled tribes. Consequently, there is significant dependence on public
social welfare schemes and public infrastructure and services. Bokaro and Jamui are also hit
by left wing extremism, so there is an emphasis by the government to provide additional social
assistance in these areas.
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Illiterate (%)
Marginal Worker (%)
Unemployed (%)
Marginalised communities
(scheduled castes and tribes) (%)

Jamui Madhubani Bokaro Chhindwara
51
52
38
38
16
13
15
14
59
64
68
54
22

13

27

48

Table 4.1: Socio-economic profiles of the pilot districts

4.5

Results and Evaluations

Over the course of six months of our pilot, we received over 2500 posts from the four districts,
of which around 450 were valid grievances. The posts which we categorised as invalid were
either blank, the audio was too noisy to understand, or people did not report a grievance in these
posts. The most heavily reported issues were about roads, electricity, the public distribution
system, education, and housing. The high number of invalid posts were probably because of
users of the community media channel opted to visit the service but did not have a grievance
to post. The volunteers worked on around 40-45 grievances out of the 450 valid grievances
and were able to bring 30 of them to a logical conclusion. Therefore, while the uptake of
the grievances was low, we had a high strike-rate for the grievances which were taken up.
In addition, the community media volunteers working with Mobile Vaani have been able to
bring impact in more than 180 cases over the years [17], and we interviewed them about their
prior grievance redressal experiences as well to understand the dynamics of the process on the
ground. In this section we first present a breakdown of different kinds of grievances and then
outline in more detail the mechanisms that led to their redressal, or challenges faced in resolving
them.

4.5.1

Categorisation of Resolved Grievances

Table 4.2 summarises the 30 plus 180 cases of grievances which were resolved, the percentage
of grievances in each category, and the dominant avenues adopted for their resolution. We were
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Category

%

Administrative
inaction

48

Lack of public
infrastructure

27

Local corruption

11

Community
demands

5

Systemic
Corruption

4

Examples
lack of information on village meetings, hand pumps defunct,
transformers defunct, employment guarantee wages irregular, pensions,
hospitals: medicines, vaccinations and staff absent, bad sanitation
facilities, girl child benefits inaccessible, incompletion of public work like
road construction, street light, non-arrest of criminals, red tapes in
various departments, irregular mid day meal, scholarships not paid,
irrigation not facilitated
non construction of roads, inadequate coverage of electricity, lack of
drinking water sources, lack of child and maternity care centre, lack of
bus passenger shelter
hospital taking bribe, irregularities in public distribution system, opium
cultivation overlooked, irregularities in road construction, false voters in
election, toilet construction money embezzled, corruption in banks,
headmaster charging money for admit cards, bribery for aadhar card,
employment guarantee money embezzled
non creation of new district and subdivision, non payment of crop
insurance, lack of development of tourism, wrong question paper
provided in university examinations, lack of school text books, violation of
prohibition, non distribution of forest rights, lack of access to sanitary
napkins, lack of fire accident relief
sand mining, bootlegging, mid day meals, land dealings
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Resolution
avenues*

C, H, M

M

C, M

C

M

faulty insurance card, housing scheme amount not received, insurance
C, H
amount wrongly credited, relief for poverty-stricken families
* C = Personal influence of civil society volunteers, H = Government Helplines, M = Mobilisation of public opinion
through the media
Personal relief

4

Table 4.2: Summary of resolved grievances. Shown here are the different categories of grievances, the
percentage of grievances from each category, and suitable avenues for their resolution.
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unable to obtain detailed information about grievances reported or resolved by the government
helplines, and rely on the successful resolutions tracked by us to build an understanding of the
issues faced by people and how they were resolved.

Administrative inaction Almost half of the grievances resolved with help from the civil
society volunteers had been caused due to administrative delay and apathy. These issues had
been reported through different channels earlier but did not lead to any action. This included
several cases where villagers depended on a hand-pump for drinking water, but the hand-pump
had become defunct and the authorities did not get it repaired. Similarly, the power transformer
in a village had burnt but no replacement was made for several weeks. There were complaints of
irregular payments in pension schemes, scholarship schemes, and wages under the employment
guarantee scheme where the money actually paid to the people did not tally with the official
records. There were similar complaints of dysfunctional street lighting, irrigation facilities, or
irregular mid-day meals in schools. The common thread across these grievances was they were
all local problems that could have been dealt with through systems already in place, but the
authorities just dragged their feet. Such grievances may also be suitably dealt with through the
government helpline if there is enough accountability in the system. For these cases, continuous
follow-ups by the volunteers through their contacts and the airing of grievances on community
media helped bring about the necessary action.

Lack of public infrastructure Some complaints were about the need for new public infrastructure like new roads, village electrification, and construction of new bridges. We distinguish
these from the category of administrative inaction because these cases were not about negligence in the repair of existing defunct infrastructure, but on the lack of the infrastructure itself.
These cases are harder to address because they usually require allocation of funds and drawing
up of work orders, which requires resourcefulness on the part of the concerned officials to be
able to mobilise the funds internally. Civil society volunteers were able to successfully draw
attention to such cases by floating petitions on the community media platform and also bring
other organisations into the conversation to make a stronger case. Strong attribution to the community media platform was made in several cases where new hand pumps were sunk and bus

Civil Society Mediated and Technology Assisted Grievance Redressal

49

passenger shelters were constructed.

Local corruption Some complaints of corruption were of a local nature, and although these
are recurring cases across many locations they do not seem to be rooted in any organised corruption networks. These include cases where a government hospital charged money for free
medicines or tests, a dealer in the public distribution system did not distribute supplies in a
timely manner and reduced the allotted quotas arbitrarily, a village head embezzled funds from
the construction of household toilets and the employment guarantee scheme, undeserving beneficiaries in one village were given benefits of the housing scheme, a bank manager demanded
bribes to sanction loans, a school headmaster demanded payment to issue examination admit
cards, and some agents demanded bribes to enrol beneficiaries for Aadhar cards (universal
identification platform). These are not clerical grievances for which data or evidence can be
collected easily over a centralised helpline. The redressals require inspections by higher officials and we found that in such cases, the officials can be persuaded to take prompt action by
the civil society volunteers who can vouch for the veracity of the claims.

Community demands Similar to the above, several initiatives were demanded by the community which did not have any broader government scheme to anchor them. This included a
request by private schools in a remote block to distribute textbooks in the schools, relief funds
for a fire accident in a village, and initiatives to develop tourism at a historic site. Owning
to public demand around these issues, government officials took one-time steps to meet the
demand. The role of civil society volunteers was instrumental in raising and following-up on
these issues.

Systemic corruption The nature of some grievances pointed to well organised and systemic
corruption likely to have a deep involvement of government employees or representatives. Examples include illegal sand mining from river beds, smuggling illegal liquor in states where
prohibition is in place, and illegal land dealings with the help of unscrupulous officials. Demanding action by the authorities on these issues can be facilitated by demonstrating a large
mobilised public opinion, and we found that mass media and community media can play a
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significant role to convince authorities to take note. These issues otherwise are unlikely to get
redressed by reporting specific incidences of such cases on government helplines.

Personal relief There were a few grievances which related to individual citizens and not to the
community as a whole. A beneficiary was not able to access health insurance as her insurance
card was damaged, and a volunteer got the card replaced. Similarly, a beneficiary received a
pending amount that was due from the housing scheme after a volunteer intervened to help with
the application. A long standing dispute was resolved where an insurance company credited an
amount to a wrong person. A family was accidentally not included in the list of Below Poverty
Line (BPL) families, and a volunteer was able to obtain a temporary status for them until the
next round for preparation of the BPL list. Such grievances can also be dealt with through
government helplines, provided the beneficiaries are able to provide the required details.

Incorrect grievances There were also several cases not included in the table above where
beneficiaries requested for resolution of grievances which were not valid. This was largely
because of not having complete and accurate information about the government schemes. For
example, only people on the BPL list are eligible for the housing scheme but several other
people also complained that they did not receive the benefits. Volunteers provided them with
this information through our system. Similarly, the quota under the public distribution system is
different for different categories of people depending on their income levels. Clarifications by
the volunteers helped address these concerns. In such cases where the beneficiaries did not have
adequate information, civil society volunteers were able to guide them. Centralised helplines
can also serve as an information source provided the helpline operators are well trained and
informed themselves.
From the description above, it can be seen that in their current mode of working, centralised
government helplines can be useful for only a certain category of grievances, and for which
too there is likely to be a role that the civil society members may need to play in ensuring
prompt and appropriate redressal. For many categories of grievances however, local action is
required through in-person meetings and follow-ups by people experienced and knowledgeable
about the government schemes. We next outline in more detail the underlying processes that
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volunteers follow for redressal.

4.5.2

Factors Affecting Resolution

We found that the network that civil society volunteers have built over the years with government officials and the media plays an important role in the process of resolution and in
prioritising the issues for officials to take action. We outline some specific examples below.
Approaching the appropriate officials A significant factor we found that determined the
fate of a grievance was taking it to the right person. In some cases, officials or public representatives were personally known to the volunteers, so when the volunteers approached them, the
grievance was resolved on priority. In other cases, routing the grievance to the correct official
helped in the resolution. Common people often do not have knowledge about the processes or
officials who are responsible to handle a particular type of issue.
In one instance, an MLA (Member of Legislative Assembly) committed to building bus
passenger shelters before an election, but nothing moved after he got elected. A beneficiary
reported this to our system, and one of the volunteers who knew the MLA personally then
got in touch with him. The MLA soon sanctioned |500,000 and construction of the passenger
shelters was initiated. In a similar case, the power transformer in a village had burnt and was
not being replaced. A volunteer got in touch with an engineer he knew in the department and
expedited its replacement. In yet another case, a beneficiary reported that his family was having
trouble making ends meet as their name was not in the BPL list and consequently they were
unable to get subsidised food under the public distribution system. A volunteer knew the village
head who then made temporary arrangements for the family to get the BPL benefits.
The typical method that the community media volunteers use to leverage their contacts
is that they begin with forwarding the recorded grievances to the concerned officials. This
message forwarding can be done through the IVR platform itself; the volunteers have to key
in the phone number of the recipient and also record their own name, following which the
recipient gets an outbound call from the system announcing the name of the volunteer who has
forwarded the message, and then the message is played. The volunteers then also follow-up
over the phone with their contacts, and if required then they meet them to provide the required
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details, or guide the beneficiaries to meet the officials.

Escalation to higher officials Another mechanism used by the volunteers was to escalate
the grievances to higher officials in the administration. In many cases the senior officials ensured that action was taken by the lower officials to get the issues resolved. Volunteers also
made use of the weekly or monthly public hearings (Junta Darbars) held by officials at the
district and the state levels to bring attention to grievances. For instance, an employment guarantee scheme beneficiary hired labourers to work on a well in his village, but they were not
paid after completion of the work, and the official in-charge denied any pending payments. A
volunteer examined the papers and collected details of the issue along with the name of the
officer, recorded a comprehensive audio report on Mobile Vaani, and forwarded the message to
authorities at the district and block levels. Having come under pressure from his supervisors,
the official made half of the payment the very next day and promised to make the remaining
payment soon. One volunteer was also instrumental in starting Junta Darbars at the local block
level besides those at the district and state levels to resolve local problems.

Media pressure Several resolutions were facilitated as a result of the pressure exerted by publishing grievances publicly on the community media platform, and sometimes also in regional
media newspapers. A volunteer through his contacts with a local newspaper, cross-published a
complaint about a clogged drain on the community media platform along with a picture in the
newspaper. The drain was immediately decongested the next day.
The Mobile Vaani platform runs campaigns called the Jan Shakti Abhiyan (People’s Power
Movement). In these campaigns an issue of larger community interest is highlighted and the
experiences and feedback of the listeners on the issue is solicited. The feedback is compiled and
petitions are submitted to the government urging action on the issue. Several of the grievances
resolved were issues which had been taken up as campaigns across multiple districts. Reports
on illegal sand mining and bootlegging from across the state were simultaneously collected and
posted on Mobile Vaani. Data was collected through IVR surveys on the state of drinking water
and availability of free medicines at the health centres. The survey statistics and experiences
of the people were carried on the Mobile Vaani platform, and a regional newspaper also got in
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touch with Gram Vaani and carried a large feature story on the issue. Similarly, with widespread
irregularities in the mid-day meal schemes, citizen accounts were solicited over the community
media platform, compiled together, and aired on the platform. Written applications were also
sent by Gram Vaani to the authorities urging action against these practices. The results were
extremely encouraging - arrests and seizures were made in the sand mining cases, the mid-day
meal scheme was improved, and several health facilities reported better functioning after the
campaign.
In these cases, the media platform helped mobilise the opinion of citizens which was leveraged to put pressure on the concerned officials. Forwarding of messages, playing them to
the officials in one-to-one and public meetings, carrying the reports on the community media
platform and regional newspapers, and writing formal letters to the authorities citing verified
evidence of the problems, served as a catalysing factor in bringing attention to the issues.
Influence of volunteers In some cases, the volunteers were able to resolve disputes because
of their social standing and influence in the community. In a case of mistaken identity, an insurance cheque went to a different person with the same name as the beneficiary. The other
person encashed the cheque and refused to return the money. The volunteer was able to call
both parties to the gram kacheri (local quasi-judicial dispute resolution forum in the village)
and impress upon the other person the consequences if legal proceedings were initiated by the
beneficiary. The other person then agreed to return the money. The beneficiary strongly suggested in an interview to us that the standing of the community media volunteer as a respected
social worker played an important role in convincing the other person.

4.5.3

Unsuccessful Resolutions

There were cases where civil society volunteers were unable to bring grievances to a satisfactory
resolution. Many such grievances were related to the construction of new assets like roads or
rural electrification. Despite campaigns on the community media platform as well as stories
carried by local newspapers, and assurances given by the local authorities, no action was taken
because in these cases the fund allocation was done at the state level where the local officials
had no influence. The volunteers were also not able to pursue the matter at the state level
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because of their own limited networks which were largely local. Even our partner, Gram Vaani,
did not have a connect in these state departments.
An interesting case during a campaign on irregularities in the public distribution system,
was a grievance against the local dealer in a village that the dealer provided subsidised food
items lesser than the allotted quota per household. To verify the matter, the volunteer asked
the complainant to bring with him a few more people as witnesses so that he could then take
up the case with the authorities. The complainant however backed out at this stage, citing
that the dealer belonged to a majority caste in their area and testifying against him could land
the complainant in trouble. The volunteer dropped the matter at this stage. It is hard to say
whether the verification method adopted by the volunteer was appropriate or not, and whether
the complainant was raising a real issue or was he trying to extort a personal vendetta, but this
case does reveal the extent of complexities that can arise in a loosely structured civil society
mediated redressal model. We discuss such issues in the next section.
We also note that the ten volunteers over a duration of a six month pilot were able to work
on only 40-45 grievances out of 450 recorded valid grievances. The main reasons cited by
the volunteers was limited time that they could devote given their other occupations, and that
their expenses went up because of the additional follow-ups they had to do for the pilot. Of
the grievances that the volunteers took up for resolution, they were however able to resolve
almost 70% of them, which demonstrates a high efficiency. Similarly, the reason for only 10
volunteers to participate in the pilot out of almost 40 volunteers Mobile Vaani’s in the four
districts, was the time commitment required over and above whatever they were doing already
with the community media platform for reporting and community mobilisation.
We can therefore see that civil society mediated grievance redressal has its challenges too.
To what extent can the volunteers stretch their influence and network, how much time and
resources can they invest, how can they be incentivised or remunerated for their efforts, and
also whether they follow appropriate methods for verification and community engagement, are
aspects that affect the success of this model. However, the gaps in the centralised helpline
models are significant as documented above, and civil society certainly has a strong role to play
to augment helplines and ensure that marginalised communities get their due entitlements.
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Discussions and Reflections

I present a detailed discussion on institutionalising this model in Section 7.4.3. In this section
I discuss the need for decentralised information systems, the role of the media in access to entitlements, the role that automation played in the pilot and a discussion on collective structures
for people’s representation.

4.6.1

Design of Information Systems

A very prominent learning which can be derived from this pilot is that the design of technology
based information systems need to be more decentralised, participatory and bottom-up. For
example, the government of India, with the aim to centrally track delivery of subsidies has been
pushing for linkage of all schemes with a unique ID, the premise being that this will reduce
corruption and leakage in the delivery of these schemes. However, researchers have found that
this has instead become a tool for exclusion as several among the most marginalised population
have either not been able to obtain a unique ID, or have address and spelling mistakes in their
ID, or their biometrics mismatch with the database [80] [81]. These beneficiaries have not been
able to access their entitlements as a result.
Similarly, in other contexts, researchers have shown that using technology-based direct benefit transfers often introduce new bottlenecks and leakage points which were not present before
[82]. Other researchers have documented how over-optimistic deployment of untested technology can lead to missing the trees for the forest. In order to improve the tracking of disbursement
of subsidised food grains, the state of Jharkhand mandated that all disbursements will be made
after authenticating the beneficiary through the Aadhaar database. The state ended up cancelling close to 0.11 million ration cards owing to mismatch of biometrics or other reasons.
Subsequently several reports of starvation deaths were reported from the state because the beneficiaries were not able to access their rations owing to problems in their ration cards [83]. Our
stance in this thesis is technology design and deployment needs to incorporate participatory
methods (like action research) which incorporates local knowledge and wisdom and avoid the
pitfalls that top-down technology designs tend to suffer from. Our solution in the context of
grievance redressal is able to combine the scaling that technology provides along with the de-
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centralised methods adopted by the civil society, and, from our pilot our method appears to be
effective.

4.6.2

The Role of the Media in Social Accountability

One effective pathway using which the volunteers in our pilot were able to highlight issues
of the community was by publicising them in local newspapers and community media outlets.
This led to a strong mobilisation of public opinion and compelled the authorities to take action
in several instances like bootlegging or illegal sand mining (see Chapter 4. The agenda setting
role of the media has been widely discussed by McCombs et al. [12, 13]. Using this role the
media is able to shape the opinion of its audience. Voltmer [14] also discusses the the role of
mass media in raising community issues in a timely manner. It is this power that the volunteers
working in our pilot were able to leverage and, in a way, put the issues of the community
among the administrative priorities. Research on CGNet Swara also document similar roles
being played by the community media platform [18].
Sexton, on the other hand, documents an unintended consequence of bottom-up accountability in Peru [84]. The participatory budgeting process in the documented case led to civil
unrest and sanctioning of politicians as a result of which the politicians receded themselves
from action even further. Therefore, even bottom-up or media-based accountability measures
need to be balanced and should provide a conducive working environment for both the citizens
and the administration.
We conduct an additional discussion of existing case studies and other literature on the role
of the media and the civil society in public accountability in Section 2.4.

4.6.3

The role of Automation

The IVR and Android app designed by us can potentially be integrated into any helpline system
to formalise the integration of civil society members into the redressal process. This technology
augmentation was useful for us to track and observe the grievance redressal processes as they
unfolded on the ground, and served a crucial monitoring purpose. We were also able to observe
that volunteers in different districts were working on similar issues, and shortly after the start of
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the pilot we set up a WhatsApp group connecting several community journalists (including the
volunteers with smartphones) to be able to share with everybody various methods being used
by the volunteers to be able to learn from each other. A significant benefit the volunteers also
reported was being able to talk directly with the beneficiary through the platform, because it
saved calling costs for them.
Three of the ten volunteers actively used the Android app over the IVR. They said that the
app was easier to use than the IVR - the audio was clearer, it was easier to access details such as
the phone numbers of the beneficiaries, and it was easier to navigate than the IVR. They even
suggested to add features to be able to upload pictures or short videos about the grievances. The
only problem with the app was that it required mobile Internet which can be unreliable in rural
areas, and the volunteers reverted to using the IVR at such times. Volunteers who only used the
IVR did so because they did not have smartphones.
We want to add that since our pilot was at a small scale and done entirely outside the government system, we were not in a position to suggest systemic changes based on how certain
grievances should be handled and duplication of effort should be avoided. However, all such
opportunities can be possible with a larger implementation integrated internally with the centralised government helplines. We are talking to several government departments to facilitate
such an implementation. In addition, better management of the grievance assignment pipeline
to balance the load across volunteers, and to combine trips to the same government office for
different grievances, could make the process more efficient as well.

4.6.4

Reflections on Collective Structures for Representation

We want to briefly situate this model in the broader context of labour unions and other collective
structures for representation. Under-represented and marginalised groups of people have often
organised themselves into collectives that can advocate for their causes. The structure of labour
unions [85], emergence of spontaneous collectives for land acquisition protests [86], campaigns
such as the Right to Work [87] and Right to Food [88], all arose as part of civil society and led
to the creation of large interest groups with strong collective bargaining power. Our proposed
model which puts more power in the hands of the civil society and formalises their engagement
with the government, could lead to the creation of such collectives as well. On the one hand,
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the collectives as they grow powerful could bring about large positive systemic changes in the
handling of grievances and citizen engagement, but on the other hand they could also become
politicised and lead to unintended consequences [89]. Safeguards would therefore need to be
built into the model to prevent misuse. Compulsory rotation of group coordinators, transparency
in leader election processes, and continuous training could be a few ways to alleviate these
concerns. We plan to look at the SHG (Self Help Group) model more closely which creates
large village and cluster level federations that in addition to monitoring the finances of the
SHGs, also try to play a broader community development role to ensure that social welfare
benefits reach the SHG members [90].

4.7

Conclusions

The standard method for government departments to enable citizens to file grievances is by
setting up centralised helplines. However, in the context of poor and marginalised communities
benefiting from public welfare services, our surveys showed that people find it hard to use
these helplines because of capability and empowerment gaps, and often do not get the desired
redressals. Civil society groups on the other hand have been able to use their influence and local
networks with government officials to help solve the grievances in a decentralised manner. We
set up an IVR system to bring the best of both together, and enable civil society members to
mediate in the redressal process between citizens and government officers. During the pilot
study, we were able to closely observe that a large set of grievances were not amenable to
getting solved through centralised helplines and it was imperative to involve civil society groups
to help. We also found that even for grievances that could be handled centrally, the civil society
groups could ensure that the resolutions were done appropriately and in a timely manner. We
found that the civil society members strategically used their own contacts and networks to help
in the redressal process, and leveraged community media and mass media platforms to bring
government attention to pressing issues for the community. Using very limited resources, a
large number of grievances were successfully resolved by Gram Vaani’s civil society volunteers.
We propose how such a model can be adapted at scale, to augment centralised government run
grievance redressal helplines with help from civil society groups to ensure effective resolution.

Chapter 5
Accessing and Verifying MIS information
5.1

Introduction

The central and state governments in India run various social welfare schemes like the National
Rural Employment Guarantee Act (NREGA) and the Public Distribution System (PDS). However, several studies [91, 92] show very low awareness on NREGA and other schemes among
the beneficiaries and misuse of funds [93]. At a high-level, these point to missing or broken information flows between the beneficiaries and the government through which the beneficiaries
would be able to access details about the schemes, personal details regarding their entitlements
under the scheme and the implementation of the scheme.
India’s right to information movement had tremendous success in making strategic use of
transparency for securing government accountability. Thanks to this success, demanding and
disseminating information are among the most used tools in the work of activist organisations in
the country today. Provisions for suo-moto disclosures in many recent legislations are expected
to reduce problems such as data-fudging and corruption [94, 95, 96, 93] and improve grievance
filing and redressal processes [97, 98] in government schemes. Civil Society Organisations
(CSOs) also collect feedback on government programmes from people and use it for filing
grievances and undertaking advocacy. Mediating information is one of the important means
through which activist organisations empower people, but this work has significant challenges
due to the effort it takes to access the public records, disseminate them in hundreds of villages
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that CSOs cover and collect feedback on them. Governments have also set up large MIS systems
to track minute details about the implementation of various schemes to bring more transparency,
but these MIS systems are not directly accessible by the target beneficiaries due to low literacy
and their inability to use the Internet, thus impacting ways in which the MIS data can be put
to better use. There are provisions for conducting social audits but it is a resource-intensive
exercise in terms of time, money and human resources. Moreover, independent social audit
bodies are missing in many states of India.
Given the deep penetration of mobile phones in India [99], and the ability of even poorly
literate people to use basic calling functions and voice communication, we argue that mobile
phones can help open up new information flows and let citizens engage directly with governments to provide feedback targeted at improving the performance of welfare schemes. In this
chapter, we describe our experience of involving the communities in verifying the reported status of activities done under these government schemes. In this work, we choose the flagship
NREGA scheme to test our hypothesis because it has seen large nationwide roll-out and has
an extensive MIS that is regularly updated in most areas. Our concepts are however general
and can be extended to other similar social welfare schemes as well. We built a system, which
we call Airavat, that, one, crawls the NREGA MIS for information about wages-payment and
completed jobs, two, makes automatic IVR calls to beneficiaries to convey this information,
and three, enables the beneficiary to indicate if the information published on the MIS is correct
or not. We deployed the system in two contexts: one, in Haryana, to make panchayat1 -specific
verification calls to the beneficiaries to cross check job-completion records published on the
official MIS website; two, a smaller pilot in Telangana to make calls to the wage-seekers to
verify the wages paid to them. The second pilot also asked beneficiaries if they want the system
to file a grievance on their behalf if the information was disputed. We received over 400 responses to calls made to users in Haryana to verify work data as reported on the NREGA MIS,
and evaluated the accuracy of this feedback. We made 52 semi-automated calls in Telangana
to verify the wages-payments made to the wage-seekers. We found that such a tool holds the
potential to uncover specific panchayats where corruption or violation of implementation might
be more frequent and should be investigated closely.
1 An

administrative sub-division comprising neighbouring villages.
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This pilot also enables us to comment on the direction in which information should flow in
public information systems. From the perspective of the end-users, information systems should
satisfy their information needs and bring more information transparency for them. Instead,
many current information systems are either designed or appropriated for better tracking of the
schemes by the administration.

5.2

Research Methodology

This pilot is confined to identifying use-cases and assessing their potential for a larger scale
deployment. We have not placed a deep focus on exactly how the IVR should be designed to
improve its usability, or how should it be integrated with the government scheme MIS to make
critical pieces of information available to the beneficiaries, since these aspects will change with
the context in which the system is deployed. Our pilot in Haryana was done in partnership
with a community radio station, and in Telangana in partnership with civil society experts, and
the design of the IVR tools was partly governed by the data and resources available to us in
the field. The contribution of this work therefore lies in outlining use-cases that are practically
realisable to build citizen engagement in the implementation of government schemes.
Like the other pilots, this pilot too is anchored within the Action Research and Participatory
Design paradigms. We start by defining the problem by researching on the NREGA scheme
through government field manuals, existing literature and contemporary media discourse. In
addition we conducted extensive interviews with beneficiaries, government officials and auditors. This helped us in identifying some of the gaps in the implementation of the scheme. We
designed a system to work on the broken information flow between the MIS and the beneficiaries of the scheme. We used participatory design techniques and A/B testing to design IVR
interfaces appropriate for conveying information to the participants and obtaining feedback. We
partnered with a community radio station in Haryana and civil society experts in Telangana to
anchor our pilot. The community radio ran programmes on NREGA and advertised our feedback collection platform (see Chapter 6) during the course of the pilot. For this experiment
we made out-bound IVR calls to phone numbers identified through our partners sorted by their
geographical locations over one month in Haryana and over a week in Telangana. Over the
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call we explained the research to the participants. We manually followed-up with a sample of
the participants to ascertain the data entry accuracy over the IVR. In the part of the experiment conducted in Telangana we went a step ahead and asked if the participants want to file a
grievance if the data on the MIS was wrong. We analysed the data collected from the IVR and
follow-up interviews to determine if the experiments have been able to expose the participants
to new information which they did not have access to before. To explore scaling and adoption,
we communicated the results to the government of India and received encouraging response.

5.3
5.3.1

Problem Definition
Background on NREGA

NREGA was enacted to reduce rural poverty and stem rural-urban migration. The Act guarantees a minimum of 100 days of work to every rural household willing to do manual labour.
Job Cards are issued to households interested to participate in the scheme. The intention is for
people to demand work to be done in their village, which is then discussed in a gram sabha
(village council), and approved by higher government authorities. Typical works include the
construction of roads, toilets, water ponds, or planting of trees. No heavy machinery is allowed
to carry out the work because the objective is to provide employment for manual labour, and
the work cannot be outsourced to contractors. An unemployment allowance is paid if a household is not provided the minimum number of guaranteed work-days. There is also provision
for basic work-site facilities like drinking water and toilets. Wages must be paid within 14 days
from the date of completion of the assigned work, otherwise a delay compensation allowance
is paid. The broad process-flow for this scheme is (also see Figure 5.1):
• Eligible workers demand work.
• Job is opened in the village.
• Workers are assigned work.
• Attendance is recorded in on-site muster-rolls.
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Job Card is issued
to the household

Workers demand
work

Work is assigned

Attendance is
recorded in
muster-rolls

Measurement
of work is done

Pay order is
generated

Payment is
received within
14 days

Figure 5.1: The different stages in NREGA workflow.
• Measurement of the work is done and the wages are determined proportionally.
• Pay-order is generated and payment is received through bank accounts or post offices or
payment agencies. This must happen within 14 days from the date of completion of the
assigned work.

5.3.2

Gaps in the Policy

When implementing the policies, several problems have been documented. People are often
not aware of their rights and entitlements such as how to apply for a job card, the fact that
work can be demanded, access to unemployment allowance in case the state is not been able to
provide work, etc [100]. Attendance and payment related documents can be fudged, especially
when offline data entry systems are used [94, 95, 96, 93]. For example, 63% of the respondents
in an audit programme reported that muster-rolls were never filled on-site [101]. Frequent
problems are also discovered on complaints of delayed payments, ghost workers, work not
opening in certain villages, bias in allotting work, measurements of work not being carried out,
and machinery and contractors being used at the work-sites [102, 101, 103].
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5.3.3

Solutions for the Gaps in the Policy

To guard against the problems mentioned above, the law recommends transparency measures
such as wall-writings about projects and employment on panchayat office walls, and extensive
MIS tracking of the scheme with information on job-cards, work-allocation, muster-rolls and
payments. In most cases, paper-based data recording is done on site, and later converted to
digital. Accountability measures are recommended such as filing of grievances online on the
MIS portals or via phone helplines, with redressal guaranteed within a fixed time-frame. Provisions for social audits also exist, although very few states have the infrastructure to carry out
independent audits.

5.4

Incompleteness of the Solutions

The solutions mentioned in Section 5.3.3 are however not enough because of several issues
identified through stakeholder interviews and studying contemporary research and media discourse.
• Accessability issues: As discussed earlier, simply making all data accessible via an MIS
is not enough – most beneficiaries cannot directly access the MIS due to literacy and poor
Internet connectivity issues, and need a different communication interface, or have to rely
on intermediaries such as NGOs and social workers to help them.
• Empowerment and awareness issues: Beneficiaries are not well aware of the provisions
of the schemes and mechanisms for grievance redressal, and helpline operators are infamous for having an indifferent attitude towards the rural poor and are often misinformed
themselves. (See Chapters 4 and 6 for a detailed discussion on helplines.)
• Workflow based verification: Most lapses happen when beneficiaries are either not able
to get their demand for work registered, or the data recorded about work done and workers
registered at sites do not match the actual reality, or the payments recorded do not match
the actual payments made. Therefore the data recorded on the MIS needs to be analysed
via a stateful workflow engine, and verified against the realities on the ground.
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• Scalability of social audit: The government mandates NGO-led social audit of NREGA,
and some states such as Andhra Pradesh and Telangana have been able to achieve a significant coverage, but social audit is expensive in terms of manpower since door to door
surveys are undertaken to match recorded data with actual interviews of people. Other
states have almost no infrastructure to conduct social audits and rely on the implementing
agencies to also do the audits.
Our work outlines ways to bridge these gaps using community driven and crowd-sourced
reporting tools that can be used by the target beneficiaries even though many of them are poorly
literate. Through crowd-sourced verification, the authorities can potentially even identify locations where corrupt practices are rife. This will help them to modify, plan and deploy the
scheme in a better way and take corrective actions where necessary.

5.5

System Design and Deployment

Figure 5.2 depicts the architecture of our system, Airavat, to convey web-based scheme related
data to beneficiaries, and get the information verified by the beneficiaries, over voice calls. The
system crawls the web-MIS set up by the government and using a database of phone numbers
calls the beneficiaries to convey the information. The system gives the beneficiary the option
to verify if the information is correct. If the information is indicated to be incorrect, it can
form the basis for the registration of a grievance or inputs for a social audit agency to conduct
detailed audits on the source of the information. A detailed description of the software system
is in Appendix B.
Our design is motivated by several reasons. The choice of using IVR (interactive voice response) systems seems appropriate since voice connectivity in India is now widespread, barring
the very poor most households at the BoP own mobile phones, and the voice medium is accessible to even poorly literate people. We have also dealt with this in details in Chapter 2. (Using
automated IVR calls is motivated in a different context in Appendix A.) The actual architecture
of picking up data from the MIS and feeding back valid grievances, provides a seamless connect
with the systems that the government is putting in place. The functionality we are building only
complements and does not overlap the systems already being put in place by the government.
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Government publishes data
on the web for transparency
Crawl MIS
Inaccessible owing
to literacy and
Internet access
challenges

Web based MIS
Crawler /
IVR
Engine

Communicate MIS data over phone

Government

Government sets up
social audit and
grievance redressal
systems

Beneficiary

Verify data for social audit or file grievance

Social Audit /
Grievance Redressal

Figure 5.2: Overview of the system to conduct crowdsourced verification of government data.
The information published by the government on web-based MIS systems is inaccessible by
the beneficiaries owing to literacy and Internet access challenges. Our system crawls the MIS
systems and then makes automatic IVR calls to relevant beneficiaries to communicate the information, and also enables the beneficaries to flag disputed data.
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Finally, the training and field processes required to implement the system are simple and can
be taken up by NGOs or social enterprises in a scalable manner.

5.5.1

Job-completion Verification

We partnered with Alfaz-e-Mewat, a Community Radio (CR) station to pilot the exercise to
verify the completion of jobs as reported on the MIS. A Community Radio is a radio station
operated and owned by the community they serve. They have a much smaller range (approximately 12 km) than mainstream radio stations. The stations are required to produce at least 50%
programmes locally and are usually run by non-profit organisations and academic institutions.
Our partner CR ran campaigns and live programmes on NREGA on their radio.
Pilot Geography
We conducted this pilot in a district in the Indian state of Haryana, which was ranked a low 26
(out of 35) in providing NREGA work per capita rural population in the financial year 2013
– 2014 [104, 105]. The district has a population of 1,089,263 according to the 2011 census,
with roughly 95% of the population living in rural areas. The literacy rate is a low 56% and
the gender ratio is 907 females for every 1000 males. The population mostly belongs to a
religious minority in India and the economy revolves around agriculture and animal husbandry.
Telephone (mobile and others) penetration in the district is 71.3%2 . Our partner radio reaches
183 out of the 431 villages in the district.
Flow of System
To ensure corruption free running of a welfare programme, the authorities need mechanisms
to verify officially reported data through social audits. This typically involves social auditing
agencies to visit work-sites and beneficiaries to ascertain the quality and quantity of work. The
process is time and human resource intensive, so the auditors are often able to visit only a
subset of the work-sites. Moreover the audit mechanism is not very robust in all states in India.
In Haryana the implementing agency is in charge of the audit too. In such a scenario, having
2 http://www.censusindia.gov.in/,

http://www.devinfo.org/indiacensus2011
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a scalable, crowd-sourced verification mechanism might help the authorities to decide which
work-sites and panchayats require an extensive audit.
The use of an automated IVR to verify work done in a village suits well as it requires very
little information about the user other than the phone number and the panchayat that she/he
belongs to. In order to verify the data published on the MIS, we designed an IVR to make calls
to the beneficiaries asking questions about the works completed in their respective panchayats. A custom Asterisk (an open-source VoIP server) [106] based IVR system, called Airavat
(see Appendix B) was built for this purpose. We then obtained from the partner CR station a
pre-existing caller database that was tagged by panchayat. The public NREGA MIS was then
crawled to identify works which were completed in these panchayats under NREGA. By feeding the phone number, the name of the panchayat and the description of the work into the IVR
system, we made automated calls to the users. We wanted to confirm if the described work
was completed satisfactorily or not. This could either be done through verbal recorded inputs
or by pressing buttons on the phone (DTMF). We conducted 12 A/B testing trials in two villages varying DTMF and verbal inputs, and found that people preferred DTMF to give a binary
answer but several of them also wanted to provide verbal details to qualify their answer. Reasons for people preferring a DTMF input included not wanting to reveal their identity and not
wanting to antagonise the local political leaders by providing a negative verbal feedback.
Considering the feedback from the field trials, our final system used a mix of DTMF and
verbal inputs. It first asked the users to confirm if they belonged to the same panchayat as
tagged in the database, for accuracy. If the panchayat was confirmed, the system asked the
user to confirm if the work was done satisfactorily or not by pressing 1 (yes), 2 (no) or 3
(unsure about the described work) on the phone. We then asked the users to indicate whether
they wanted to provide any additional details on the work by pressing 1 (yes) or 2 (no). If 1
was pressed, a prompt asked them to record this additional information. All verbal inputs were
played back to the user for confirmation, and questions were repeated to the users if no response
was received within a time-out. The flow of the call is described in Figure 5.3. We began the
call with a chime and a statement on the purpose of the call and that the call was automated.
All prompts were composed and recorded by the staff at the partner community radio station.
The language used was Hindi but a lot of the local vocabulary was used.
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Please press 1 if you are
from panchayat X. Press 2
otherwise.
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2
Please record the
name of your block,
panchayat and village
after the beep

1
According to the government records
work Y has been done in your
panchayat.
● Please press 1 if this work was
implemented properly.
● Press 2 if this work was not
implemented properly.
● Or please press 3 if you are not sure
about this work.

Please press 1 if you want to
give us additional information
on this work. Press 2
otherwise.

Confirmation
Please tell us about
the implementation of
NREGA in your village
after the beep
Confirmation
2

1
Please record the addiitoinal
information after the beep.

Thank you.

Confirmation

Figure 5.3: Flow of questions in the Panchayat Specific Work Verification (wordings on the
IVR were more detailed). We first verified that the user is from the specific panchayat. Then
we described a work that has been reported to be done in the panchayat and asked the user
to confirm if the work has been implemented properly. The users could also record additional
verbal feedback on the work.
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We called the users between 8 am and 9 pm. Not all calls were answered on the first attempt.
If a call was not answered, we called the number once more immediately to cover accidental
call misses, and if the second call was not answered either then we tried again 30 minutes later
for up to a maximum of five times. The average number of pairs of tries before a call was
answered was 1.89.

5.5.2

Wage-Payment Verification

We conducted a smaller pilot in the Ghattu mandal3 in Telangana (then Andhra Pradesh). We
broadly followed a three step process: get data from the MIS to generate personalised wages
summaries for the beneficiaries, convey the information to the beneficiaries over voice calls,
and in case of any discrepancies to help the beneficiaries file grievances, with the hope that
when beneficiaries are better informed of the data recorded officially on the MIS, they will
discover potential discrepancies, and demand resolution.
Pilot Geography
We found an appropriate pilot geography in the state of Andhra Pradesh (now Telangana).
Andhra Pradesh and Telangana have two of the most extensive MIS systems that are regularly
updated, and also feature an elaborate grievance redressal mechanism. Our contacts in the AP
government facilitated API access to the MIS and grievance filing, which makes integration
easy. Our work in this case is constrained to the single mandal, where we have good field
partners from the civil society who helped us to engage with the community.
Flow of System
Our field process begins with populating an address-book of beneficiaries in a particular geography, using smartphones for data entry. This is a one-time process that needs to be done
manually for each beneficiary. The address-book contains job card numbers, phone numbers,
name, among other demographic details of the beneficiaries. Next our system uses the job card
number to crawl data from the NREGA MIS and disseminate personalised information to the
3 An

administrative grouping of villages, towns or cities.
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No Job
Card
Job Card
Issued
Work
Demand
Not
Registered
Work
Demand
Registered
Work
Not
Allotted
Work
Alloted
Awaiting
Payment
Payment
Made

Figure 5.4: Example of states where a beneficiary can be in NREGA. There are several other
states possible besides these. The primary problems which can occur are: non-issuance of job
cards, non-registration of work demand, non-allotment of work, and non-payment of wages.
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beneficiaries over voice calls. Although in the pilot we only conducted wage-verification calls,
depending on the stage of the NREGA cycle that each beneficiary is in (Figure 5.4 depicts a
state machine for the different stages that a beneficiary can be in), the voice calls may also
advise people to register demand for work, or provide updates on the number of days of employment recorded on the MIS, information on wage disbursements recorded on the MIS, etc,
and seek feedback. The feedback may be to actually register demand, or file grievances in case
the beneficiary discovers a discrepancy. Simple DTMF input is used to capture this feedback.

5.5.3

Challenges

Some of the challenges that we faced while running the system are listed below. Ways to get
around these challenges will be important for such systems to scale.
• Power sensitivities: It has been observed that many participants are reluctant to dispute
the data and file complaints, possibly fearing backlash from those with entrenched interests in maintaining the status quo of corruption.
• Changing phone numbers: Rural India has a trend that people change phone numbers
often to switch to network providers with better short term deals. Having built an address
book with phone numbers, it will be difficult if a vast number of participants change their
phone numbers. It will be interesting to see if the value provided to the participants is
enough to motivate them to update us with their changing phone numbers.

5.6

Data Collection and Analysis

Next I present details on the data collection and analysis of the collected data.

5.6.1

Job-Completion Verification

To verify the completion status of NREGA jobs, we tried 1682 different automated work verification calls to 1295 phone numbers over a period of one month. 1105 (66%) of these calls were
answered, 567 (34%) of the users answered at least the first question, and 401 users answered
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all the DTMF questions. The work verification calls were outbound and unsolicited. Probably
because of this fact that the users had no prior information or training about the call and the
IVR menu structure, the answer rates were low. We did try sending SMS alerts before making
the calls, but it improved the rates only slightly to 70% from 65% without SMS alerts, probably
because of the low literacy rate in the area. Had we enrolled users prior to the experiment, either offline through in-person interactions or via phone calls, the response rates may have been
much better as demonstrated by our experiment in Appendix A.
Was the Work Properly Implemented?
The verification calls themselves were straightforward, and simply asked the users to confirm
whether they knew if the work had been completed satisfactorily, or not, or were unsure. A
problem we however anticipated in designing this village level work verification tool was that
people may not recognise the specific work about which we would be asking a question. For
example, saying “A road has been built in your panchayat from point X to point Y” will elicit
more accurate results than simply saying “A road has been built in your panchayat”. But, the
latter format is reusable (only one piece of audio for all roads built) and therefore scales better.
It is also possible that some works are indeed unique at the village level, such as building of a
check dam in a village, and therefore may not require a detailed description. Table 5.1 shows
the different work types for which we did verification calls, and some work types for which
we tried variations of giving general and detailed descriptions for the works. There are two
observations we make from the table.
First, when the data is considered in aggregate across all the panchayats, we find that for all
the work types, the majority of respondents were able to give a clear yes or no response. In most
cases, less than 25% of the respondents chose the “unsure” option, and there were a significant
number of dispute cases where people did not agree with the published data. Again, due to the
small sample size, we do not intend to draw conclusions about the usefulness of the NREGA
works that were done. Our intention is to see if such a work verification tool if used at scale can
help spot corruption or malpractices. We indeed show later that some panchayats singularly
have a higher dispute score, and the tool could be used to identify candidate panchayats that
should be investigated more closely.
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Work Description

Work
Descript
ion

Yes %

No %

Not Sure
%

Follow-up
Accuracy
%*

Construction of drains

67

0

33

Construction of sheds for cattle

53

35

12

Construction of latrines in individual
households

50

42

8

-

Dams in agricultural lands to check flow of
water

34

53

13

-

general

31

55

14

80

detailed

29

47

24

100

general

30

46

24

33

detailed

25

50

25

100

Centre to provide online services to the
villagers

30

53

17

100

Construction of toilets in the local school

28

48

24

Digging/desilting of ponds

27

62

11

100

general

23

41

36

75

detailed

Dumping soil on existing roads for repair
Constructing new roads between villages

Planting saplings in the village

100

-

25

50

25

Constructing sheds for poultry

20

60

20

-

Dumping soil on the school ground for
levelling

19

56

25

-

general

30

50

20

detailed

29

48

23

Total

77

81

* A smaller sample was followed-up with than in the preceding 3 columns. Follow-up could not be carried
out on all categories because many calls were not answered, and because of resource constraints

Table 5.1: Work wise responses to if the work was implemented properly as reported in the
Work Verification Survey. The first column explains the work. The second column shows the
level of detail used when asking the question. The last column shows the accuracy of IVR data
entry compared to manual follow-up calls.
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Second, for a few work types (new roads, road repairing, and plantation) which are likely to
have multiple instances in the same village, we ran separate experiments giving a general and
a detailed description respectively for these works. The yes and no answers seem to shift as
expected. The encouraging result however was that when we manually followed-up with 10 of
these respondents over a phone call to ascertain the correctness of their answers, we found the
accuracy with giving a detailed description to be close to 100%.
While adding more details in the work description might ensure more accuracy, in the case
of an IVR this translates to recording individual prompts for each work instead of the general
and reusable template for work type. This compromises on scalability. A way forward may
be the use of text to speech (TTS) modules that can generate audio on the fly from the textual
description of the works available on the MIS. We discuss this in more detail in Section 5.7.
Data Entry Accuracy
There are two types of errors that can happen in work verification. The first type as discussed
above is if the caller mis-identifies the work and gives a wrong answer, maybe because the work
description is vague or incomplete. The manual follow-up calls revealed a high accuracy on this
front, if the work could be described in sufficient detail. The second type of error that can occur
is in data entry, if the user presses a wrong button or just gives a random answer thus corrupting
the data. To evaluate this, we again manually made follow up calls to 31 people and compared
their answers with the answers they had given on the IVR. 26 (81%) (95% C.I. 23 - 30) of these
users confirmed their answers, while 5 (95% C.I. 2 - 9) disagreed. Of these 5 users, the reasons
for disagreement were expressed as an incorrect interpretation of the question, or trying out the
system for curiosity, or busy doing something else when the call arrived, or unable to answer
the question in a simple yes or no format because the described work was partly done.
To evaluate the usability of the IVR, we also separately followed up with 10 people to understand if the flow and the language of the IVR was comprehensible. 6 participants responded
that they could fully understand and follow what was being asked of them and could narrate
the steps and questions and confirm the answers to us. 2 people said that someone else in the
household must have answered the IVR call since they do not recall any such calls. 1 person
said that he was busy in his shop and therefore could not concentrate on the call. Only 1 person
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Figure 5.5: Red flag ratio for different panchayats with at least 10 responses recorded (threshold).
said that he could not follow what was being said, and added that he is illiterate and is not adept
at handling a phone.
Overall therefore, we feel that village level work verification can be done with reasonable
accuracy, as long as detailed work descriptions can be provided to avoid ambiguity.
Red-Flagging Panchayats
While we may not get 100% accurate results for work verification through automated calls,
this exercise can be used to red-flag panchayats from which considerable negative feedback
is obtained. As a test, we define a ratio for each panchayat called the red-flag ratio which
is the ratio of the number of ‘No’ responses from a panchayat for the work implementation
question to the total number of responses for that question from that panchayat. The ratio for a
panchayat is considered only if a minimum threshold number of responses have been received
from the panchayat. The red-flag ratio with a threshold of 10 from our exercise is shown in
Figure 5.5 for demonstration. We tallied this data with that from Mobile Vaani (in an exercise
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described in Chapter 6) and found that the panchayat from which the second most proportion of
negative posts were recorded on Mobile Vaani is indeed the panchyat with the highest red-flag
ratio. This shows promise in using the job verification tool to identify panchayats that should
be investigated in more detail.

Verbal Answers
We also gave an option to users to record a detailed feedback about the described work to
qualify their DTMF yes/no answers for work verification. Among 221 users who opted for this,
139 valid recordings were obtained. Most recordings however were not related to the specific
job in question, but were general feedback messages about the scheme. Some valid qualifier
recordings were clarifications such as roads which were built but got washed away in the rains,
reports that the job was completed but contractors from outside the village were involved in the
work, and also that a particular work on household latrines was a good example of convergence
between NREGA and NBA (Nirmal Bharat Abhiyan). Allowing qualifier answers can therefore
provide greater clarification and insights about problems in implementation.

5.6.2

Wage-Payment Verification

We piloted the system to verify NREGA wage-payments in a single mandal in Andhra Pradesh
(now in Telangana). Using an ODK [107] application we enrolled over 1,000 participants from
6 gram panchayats in the programme through door to door data collection.

Grievance Reporting
We ran a survey over phone to collect grievances. There were three questions we are interested
in to be able to identify potential grievances: If payment has not been received for work done,
if full payment has not been received for work done, or if the field assistant (FA) has not come
to collect demand for work in the last week. We prepared three different scripts to ask these
questions, each addressed to a different set of beneficiaries. Two scripts asked all the three
questions but were worded differently. The third script only asked the first question.
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Issue
Payment not received
Agreed to file a complaint for non-receipt of payment
Amount received was less
Agreed to file a complaint when amound received was less
FA did not come to register work demand last week
Agreed to file a complaint for FA’s absence

#
%
12/52
23
9/12 75
4/31 13
3/4
75
14/38
37
10/14
71

Table 5.2: Summary of the results from the wages-verification survey. Most users who disputed
the information also agreed to file a grievance.
We first identified beneficiaries registered with us who, according to the MIS, had payments
delayed by more than 4 weeks after completion of work. Although the rule is 14 days we find
that 1 month has become the norm for payment. We ran this exercise on data between 1st
March and 23rd June 2013. We were able to reach 52 people from the list and all 52 agreed to
participate in this exercise. After the survey, 39 (75%) of them said that they had received the
payment, 12 (23%) had not received the payment while 1 (2%) was uncertain. 9 (75%) of the
12 who had not received payment agreed to file a complaint for non-payment.
Next we verified if the amount received by the participants was in accordance with the
records. 24 (77%) people of the 31 we asked this question said that the amounts on the records
were correct, 5 (16%) said they were incorrect and 2 (7%) said that they were uncertain. 4
(13%) people who received amounts inconsistent with the records said they were paid less
while 1 said he was paid more. 3 (75%) out of the 4 people agreed to file a complaint for less
payment.
We then asked 38 people if the Field Assistant (FA) had come to record demand for work
in the last week. 21 (55%) confirmed that the FA had come, 14 (37%) confirmed that the FA
had not come, while 3 were not sure. 10 (71%) of the 14 people agreed to file an anonymous
complaint against the FA, 3 (21%) did not want to file a complaint, while 1 was not sure. Table
5.2 summarizes the key findings.
A majority of the beneficiaries (more than 70% in all cases) agreed to file a grievance when
prompted. The fact that grievances had not been filed earlier may point to a lack of awareness

Accessing and Verifying MIS information

79

to register grievances, or a lack of suitable modalities, or simply a lack of empowerment among
the people. The several mismatches between the MIS records and the ground-truth (word of the
participant) also point to gaps in the delivery mechanism of NREGA.

5.6.3

Auditor’s Perspective

The states of Telangana and Andhra Pradesh have a robust audit mechanism. We spoke to
an auditor from the state authorised audit society, and he explained that their auditing activities
were often triggered by requests and complaints from the beneficiaries themselves. He therefore
agreed that the use of phone calls to verify work could be another viable way to trigger social
audits since it leverages the knowledge already available with the people. He also suggested
that verification at the wage-seeker level could be more accurate than at the village-level since
the workers would have first-hand knowledge about the work quality. This feedback agrees
with our conviction that despite the challenges described in previous sections, verification by
the beneficiaries of data published on the MIS could be a reasonable way to detect corruption
and malpractices.

5.7

Discussions and Reflections

I next reflect and discuss on some of the learning from these pilots and possible ways to scale
the pilot and integrate it with the government systems.

5.7.1

Learnings

Direction of Information Flows
Currently the Indian government’s push for information flow is administration facing. One
example is the NREGA MIS system, as discussed in this chapter. The NREGA MIS system is
text-heavy and only accessible over the web which most of the NREGA beneficiaries are not
able to access. Consequently, instead, the MIS facilitates better tracking of the scheme by the
administration [9]. Technology tools should instead be designed with the end-users in mind,
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which bring information transparency to the end-users. One example of a simple technology
which vastly increases information transparency is SMS alerts linked to the arrival of rations
at the PDS shops [108]. These SMS alerts informs the beneficiaries on when a fresh stock of
ration has arrived at the shop, which is a vital information. This counters the common situation
when the ration dealers do not properly distribute the rations stating that stocks have not arrived.
This information flow is vastly more empowering than linking of ration disbursement with the
Aadhaar system, information in which case is completely opaque to the end-users.
DTMF and Verbal Input
The work verification tool allowed a mix of DTMF (button press) and verbal inputs. Both the
methods of input had mixed success. While many of the verbal recordings were blank, the
DTMF input suffered from inaccuracies and being limited in capturing the entire spectrum of
information. At the same time, DTMF inputs are easier to summarise and analyse while verbal
input requires extensive hours of audio transcription, tagging and analysis. DTMF based input
is also shorter in terms of call duration, and so is cheaper in airtime. Choosing one over the
other, or a combination, should be based on the context and objectives for using such tools.
Despite these overheads though, our experiment in Appendix A indicates that IVR based verbal
input can be lower costing than a call centre conversation, pointing towards a likely scaling
route through IVR instead of a helpline operated by a human operator.
We also want to add, that the IVR design and menu structures chosen by us may not be ideal
designs. There would be scope for improvement by framing the questions better to help users
understand them clearly. It is also possible to even use speech recognition in certain contexts.
Experimenting with different IVR setups to find a good design is part of future work, and will
depend on the context in which the system is to be implemented.
Completeness of the MIS Data
We have observed that the work description given on the MIS does not always have correct
details. For example, there are several stages in building a road but these stages are often shown
as separate works with the same description in the MIS. So an external observer might get the
impression that the same work is being repeated over and over in certain villages, or, during
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the verification process a caller might wrongly answer that the described work has already been
done. The work description is also often in unstructured format, in a mix of Hindi, English
and other languages and with several variations in spelling. This will make standardisation
harder, especially if TTS (Text to Speech) is used at scale, for example to read out detailed
work description to the caller.
Alternately, work verification could be done at the wage-seeker level by obtaining a listing
of recent works under the worker’s job card, and contacting the worker to get feedback about
these works. Although there is a chance of collusion and mis-reporting in this case, the greater
challenge is that job card numbers are not always mapped to mobile numbers of the workers to
be able to contact them. The Telangana government has only recently started maintaining phone
numbers alongside the job cards, but so far to the best of our knowledge nobody has checked
the validity of the data. It is well known that most people have pre-paid numbers which they
change frequently to opt for the best deals offered by telecom companies, so many phone numbers could be out of date. It is also possible that multiple job cards could be mapped against
the same phone number, in cases where a social worker or volunteer registers their phone number on behalf of several beneficiaries, and this could complicate the verification process. This
is however worth deeper investigation, if despite these challenges even a few people can directly query their job cards, it will add strong checks and balances to the government scheme
implementation.
The quality of the data on the MIS therefore will play a significant role in the effectiveness
of verification systems and appropriate ways to deploy these systems.
It should also be noted that the MIS data cannot help catch all occurrences of corruption.
During our field trips we came across a village where the MIS showed that plantation work had
been undertaken. But when we interviewed the workers who were paid for this work, we learnt
that these people did not know that they had job cards in their names. Clearly someone had
drawn wages in their name with no work done on the ground. Such incidences of forged identity
can be caught with the uptake of biometric systems and de-duplication against other identity
systems such as the Aadhar system built under the UIDAI programme (http://uidai.gov.in).
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Scaling and integration with the Government MIS

So far we have described how we deployed and evaluated various IVR tools in partnership with
a community radio station to be able to reach out to their listener-base. Such a deployment
via a media partner is hard to scale though, because for one not enough media partners exist
that reach the target demography which is poorly literate and low income. India has just over
a hundred functional community radio stations which even cumulatively reach to just a few
single digit percentage points of the overall Indian rural population. Second, procuring funds
to run such IVR systems in the civil society space outside of the government, and to train and
coordinate dozens of media partners, are also formidable challenges.

We feel that a formal integration of IVR systems to serve as a citizen portal for the MIS
would be a more practical way forward. Personal communication between the Ministry of Rural
Development (Government of India) and us has created interest in the government department
to make the MIS accessible to the target beneficiaries through IVR systems. A committee under
Dr. Aaditeshwar Seth (my PhD supervisor) has drawn broad guidelines for an IVR system that
can be integrated with the NREGA MIS. Conceptually, beneficiaries could go through a onetime registration process via a call centre to link their job card number with a contact mobile
number (their own number, or that of a friend), and then continue to use this to know when
wages are disbursed to them, what jobs have they undertaken, number of wage days remaining,
participate in surveys, register a grievance, track the grievance status, etc. Such a formal linkage
will create sufficient incentive for the beneficiaries to stay updated on their NREGA status,
and would also provide a nationwide scaling route to making the MIS accessible to the target
beneficiaries. Once the MIS data begins to be put to such use, it could also force the government
functionaries to ensure more quality data entry so that the data is well structured and machine
readable. The IVR tools as developed and deployed in the writing of this paper may not be
exactly replicated in such a setup, but they serve an important role to demonstrate how citizen
engagement can be improved, and technical nuances that arise in such systems.
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Conclusions

We presented a proof-of-concept of using a IVR based tool to communicate to the citizens
information published on web-based MIS systems which are inaccessible to the low-literacy
and low-income population. The tool can be used to verify the implementation and quality
of the schemes, and spending on the schemes by cross checking official data directly with the
beneficiaries. While the concept was developed and evaluated in the context of NREGA, it can
be easily extended to collect feedback and verify details about other welfare schemes such as
the national scheme on health insurance (RSBY) and the public distribution system (PDS) as
well. We see a strong case to advocate the integration of such systems as part of the government
schemes themselves, to enable the beneficiaries to directly access their own records and provide
feedback.
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Chapter 6
Collecting User-feedback on Government
Programmes and Systems
6.1

Introduction

Currently the design and implementation of government programmes, like social welfare schemes,
and government systems (like the processes in a grievance redressal helplines) is decided by
policy-makers in a centralised manner. Community feedback collection on these schemes can
improve their utility and uptake but the governments do not have any formal mechanism to
collect feedback from the users on these schemes. Systems like grievance redressal helplines
set up by the governments are far under-utilised largely owing to a lack of awareness about
these grievance channels and poor expectation by the people of seeing any resolutions come
through. As a result these channels do not capture implementation insights well. For example,
only 17 calls per day are made to the government call centre in the state of Telangana regarding
NREGA [109]. To bridge this gap, we designed technology tools that will enable beneficiaries
to directly convey unstructured and structured feedback about the programmes and systems set
up by the government.
We deployed voice-based unstructured and structured feedback collection tools through
which the users of these services were able to express their feedback on the implementation of
the welfare schemes and public systems. Unstructured feedback collection helps us accumulate
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a mass of issues on the implementation of the programmes which then helps in formulating a
set of structured questions to quantify the frequency of these issues. In this section we describe
the outcomes of such a deployment on the implementation of NREGA in the Mewat district in
Haryana, and another deployment in Jharkhand, Bihar and Madhya Pradesh to collect feedback
on the government-run grievance redressal systems in these states. The findings from these
experiments informed the experiments in Chapters 4 and 5.

6.2

Research Methodology

In this chapter we address the question: how can governments obtain structured and unstructured feedback on the implementation of social welfare programmes directly from the beneficiaries at scale. We use action research and participatory design paradigms to design information
tools to address this objective. We chose two use-cases closely tied to the other pilots in this
thesis to answer this question: the implementation of NREGA and the setup of centralised
grievance redressal systems. We used stakeholder interviews with beneficiaries, government
officials and civil society experts to understand the gaps in the implementation of the systems.
We used a platform, Mobile Vaani [17, 110], to collect unstructured feedback from the users. To
gather structured quantitative and qualitative feedback on specific questions, we used vSurvey
[31] which is an IVR based survey tool. Questions on vSurvey can be designed to be answered
by button presses (DTMF) on the phone or by recording a verbal answer. We used participatory
design methods to design the interaction over these platforms. We analysed the results collected
over these platforms and summarise our learnings in this chapter.

6.3

System Design and Deployment

An overview of the feedback collection systems we used, Mobile Vaani and vSurvey, is described in Figure 6.1. We used a Mobile Vaani instance to collect feedback on the performance
of NREGA in the participants’ villages. We conducted this exercise in partnership with Alfaze-Mewat, a community radio (CR) station, in the district of Mewat in the state of Haryana. Mobile Vaani is a community media platform over IVR. Participants can place a missed callmissed
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calls1 on the system to receive a call-back. Over the call participants can record a new message,
listen to others’ messages and comment on others’ messages. The partner radio station advertised the phone number of the Mobile Vaani instance between their programmes in addition to
running programmes on NREGA. We asked callers to record their names, village names, and
their feedback about the performance of NREGA in their village. Over a period of six months,
we received 1800 calls and 350 posts on the Mobile Vaani platform to collect unstructured voice
feedback. Through these posts, beneficiaries were able to highlight pressing issues they faced
such as the lack of NREGA job cards, delayed wage payments, and incorrect payments. The
unstructured feedback received on the Mobile Vaani platform was used to design the questions
for structured feedback to survey respondents in more detail around specific issues. 130 users
provided their feedback on the structured survey. Local government officials verified that such
data was useful to them to plan the implementation better.
Separately, we used Mobile Vaani tools to solicit community feedback on the functioning
of the grievance redressal helplines established by different state governments. We obtained
qualitative information on the grievance redressal systems in three states through a citizenjournalism programme running on the local Mobile Vaani channels in four districts in the states
of Bihar, Jharkhand and Madhya Pradesh. In addition, we ran surveys over vSurvey in the
four districts across the three states to understand the awareness around the grievance redressal
systems, their utility and their uptake. The outcome of this exercise informed our research as
described in Chapter 4.

6.3.1

Designing Feedback Collection Systems

When designing unstructured feedback collection systems, we observe that prompting the users
with very general cues does not elicit actionable feedback. For example, asking people to speak
on the performance of the employment guarantee scheme in their village leads to people saying
that the programme is not working in their village, which is not a very useful feedback. Ideally
the government would want more actionable feedback like job cards are not being issued or
work is not being allotted to understand which aspect of the programme is under-performing.
To facilitate this we provided call to actions to the users where we provided specific examples
1 A euphemism for making a call and disconnecting while it is still ringing before the other party has answered.
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on how to record their feedback. What this leads to is that many users limit themselves to
the examples provided and do not add any new feedback from their experience. This can be
mitigated by regularly changing the examples provided in the cues so that feedback on a range
of issues is collected, and repeat visitors get a sense that issues other than those in the examples
can also be raised. Unstructured feedback is also more expensive to transcribe and summarise,
this problem is compounded because many posts were blank or out of context and the effort to
transcribe them is wasted.
Structured feedback collection involves asking a set of questions to the users which the users
can answer through button presses on the phone or by recording a verbal answer. IVR being a
decision tree where the user needs to decide which branch to take at every prompt, too many
questions on the same call or too many options to choose from in multiple choice questions is
frustrating for users. In addition, mixing the answering mode of questions between verbal and
button presses also confuses people and people tend to drop off in these cases. We observed
that people usually drop off right at the beginning or at the end of the survey. We put all the
verbal questions at the end so that even if people drop off at that point we still have the answers
to the other questions. We used iterative prototyping with the users to decide the best interface
and finalise the flow of our surveys.

6.3.2

Feedback on NREGA

In this section we describe the unstructured and structured feedback that we obtained from the
community for the rural employment guarantee programme.
Designing, Deploying and Collecting Unstructured Feedback
In order to understand the community’s perception on NREGA, their awareness levels, and
problems they face, we used an unstructured feedback platform: Mobile Vaani [17]. It runs
on IVR and can be accessed over mobile or fixed line telephones. A Mobile Vaani instance is
tied to a phone number. When a person calls the number of a Mobile Vaani instance, the call
is immediately disconnected and the system makes a call back to that number. So, the caller
incurs no airtime costs. During the call a person can record a voice post, listen to posts recorded
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Missed call

Beneficiaries

Call back

Mobile Vaani
Server

Leave feedback, Listen to others' feedback,
Post responses on others' feedback
Mobile Vaani - unstructured feedback collection

Specific questions
vSurvey
Server

Beneficiaries

DTMF / Verbal Response
vSurvey: Structured feedback

Figure 6.1: Overview of unstructured and structured feedback collection systems. When users
place a missed call to a number attached to a Mobile Vaani instance, they get a call back. Over
this call people can listen to others’ feedback, post their own feedback or comment on others’
feedback. There is no specific question to answer on Mobile Vaani but very open ended call
to actions are provided. This medium is thus equipped to collect unstructured feedback on any
issue over voice. vSurvey also works on a missed call system. On this platform, the users are
asked specific questions which can be answered either by pressing buttons on the phone or by
recording an audio post. This tool enables organisations and the government to collect feedback
from the community on specific questions.
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by other users or comment on individual posts. A team of moderators listen to recorded posts
and make a decision on whether to publish it or reject it, and the order in which the posts should
be played to the callers.
The Mobile Vaani phone number was broadcast several times a day on the partner community radio, Alfaz-e-Mewat. The staff also made a few trips to the villages and conducted inperson publicity and demonstration events on how to use the Mobile Vaani platform to record
the desired feedback. Mobile Vaani was used to create discussions around NREGA. We asked
the callers to say their name, village, panchayat2 and block3 , and any feedback that they have
on the running of NREGA in their village. The objective of this exercise was to collect a mass
of issues that are faced by the beneficiaries, which the authorities can then inspect in depth. In
addition, the community radio station used the posts on Mobile Vaani in four thirty minute live
episodes where government officials and local public representatives were invited as special
guests. They played out selected grievances recorded on the Mobile Vaani platform and asked
the guests to provide solutions to them.
We received 1873 over a period of 6.5 months (around 10 calls per day) on the Mobile Vaani
platform. On the returned calls, there were 359 attempts to post a new message or comment
on a message, 210 of which were either blank, incomplete, noisy or irrelevant (including song
requests and canvassing for the forthcoming elections). In some ways this behaviour is consistent with behaviour on other content-based platforms like Youtube. Every minute 100 hours of
video is uploaded on Youtube as compared to more than 1,39,000 hours of video viewed each
minute [111]. We experienced peak call rates between 8 pm to 10 pm. The 1873 calls were
made from 423 unique phone numbers. The peak number of calls made from a single number
was 73 while the median was 2. Posts were made from 59 different panchayats. The highest
number of posts from a single panchayat was 38 and the median was 2.
Table 6.1 lists the count of recurring issues that were brought up on Mobile Vaani. The
statistics themselves are not important because of obvious sampling biases and low call volume,
but qualitatively the government officials agreed that many issues being articulated were new
information that could be used in the planning and deployment of the scheme, or the comments
2A

local elected self government body for a cluster of villages.
subdivision comprising a few panchayats or towns.

3 Administrative
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Count

Users blame the sarpanch for absence of services

42

Users report that there is no NREGA work in their village

42

Users allege that there is corruption in NREGA in their village

22

Users report that they do not have job cards

16

Users want to know what is NREGA

15

Users want the community to provide solutions

13

Users report that machines are being used for NREGA work

9

Users report incomplete NREGA works in their village

6

Users report good performance of NREGA in their village

5

Users allege that bribes need to be paid to get work done in their village

2

Users mention problems with wages payment in their village

2

Users want to know what it the procedure for demanding work

2

Users mention other problems (electricity, water, roads, education, PDS, etc.)

133

Table 6.1: Recurring issues of posts on the implementation of NREGA on Mobile Vaani with
counts.
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pointed towards inadequate understanding of the scheme by the beneficiaries which needed to
be addressed. Issues raised included blaming the sarpanch4 for following corrupt practices, no
allocation of NREGA work in the village, different ways in which corruption in NREGA was
happening, and no job cards being issued despite requests.

A common feature in many of the posts was to blame the local sarpanch for the poor working
of NREGA and other facilities in the village. Direct allegations of corruption and favouritism
in the distribution of welfare benefits were in fact raised. When we talked to a few sarpanches
during our field visits they highlighted a counter point. The sarpanches said that though the
government makes laws that work has to be provided within 14 days of demand and payment
must be made within 14 days of work, the officials at the district level do not review and approve
the work plans and hence work allocation gets delayed, and they do not release the wages on
time so the payment gets delayed. The beneficiaries do not understand this and think that the
sarpanch has embezzled the money.

Such examples bring out the communication gap that exists between officials and the beneficiaries. The government can make use of media such as Community Radios to reach out and
explain details to the beneficiaries to get them into confidence. The Alfaz-e-Mewat therefore
conducted four live radio programmes on NREGA two of which featured a local government
engineer and a local sarpanch. During the programmes the jockey played out audio clippings
of grievances on NREGA posted on Mobile Vaani and the guests immediately directed the audience towards clarifications and how to resolve the grievances, live during the programme.
During our field visits, listeners of the radio station even corroborated that such programmes
where the authorities respond to issues raised by the people, serve a role to strengthen the trust
that citizens place in the government.

This experiment of Mobile Vaani tied with a community radio thus demonstrates that bringing various stake holders on to the same platform for live discussions and resolution of problems
helps them respond to local issues that might be specific to that region, and also strengthens the
trust between citizens and the government.
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Cond
ition

Question
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Answer Aspect of
Mode
scheme

1

Please state your name

verbal

2

Please state your village, panchayat and
block

verbal

3

Do you have a NREGA job card?

DTMF
(binary)

utilisation

4

#3=Y

Have you worked under NREGA?

DTMF
(binary)

utilisation

5

#3=Y

You can place work demands with your
Sarpanch under NREGA. Have you exercised
the right to demand work?

DTMF
(binary)

awareness

6

#4=Y

Have you been paid the wages correctly and
on time for your work in NREGA?

DTMF
(binary)

problems

7

#3=Y

During which month or season do you prefer
working in NREGA?

verbal

feedback

8

Are machines used for the work done in
NREGA in your village?

DTMF
(binary)

problems

9

How many days of guaranteed work is one
entitled to under NREGA?

DTMF
(MCQ)

awareness

Table 6.2: Set of questions in the structured survey, in order (wordings on the IVR were more
detailed). Some questions were conditioned on the answers of other questions. The second
column lists these conditions.
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Designing, Deploying and Collecting Structured Feedback
Having collected a mass of issues through Mobile Vaani, the authorities might like to probe
them in depth through some structured and quantitative questions on these issues. For this purpose we used an IVR based survey tool called vSurvey. The structure of vSurvey is illustrated in
Figure 6.1. vSurvey presents a set of voice questions over a phone call which can be answered
using either DTMF key presses or by verbally recording the answers.
We developed the questionnaire for vSurvey with the help of an expert from the parent
organisation of our partner radio station with inputs from the feedback coming into Mobile
Vaani. For example, we formulated a question on machine usage in NREGA after we received
the feedback on Mobile Vaani that in certain villages machines were being used instead of the
workers being given employment. We asked a mix of yes-no (binary) questions, which could
be answered using the DTMF buttons 1 and 2, and verbal answer questions which could be
answered by recording the response during the call. The complete set of questions is given
in Table 6.2. These questions are not exhaustive but are intended to showcase the utility of
the platform to collect structured feedback which can be used to probe qualitative insights or
community perceptions in greater depth.
While Mobile Vaani presented an open-ended platform to collect user feedback on NREGA,
the structured data collection through vSurvey can help get more detailed insights about the
issues raised on Mobile Vaani. vSurvey allows questions to be answered verbally or by pressing
buttons on the phone (DTMF).
After three months of Mobile Vaani being active, vSurvey was integrated into the system
and could be accessed by pressing a button. 180 Mobile Vaani callers opted into vSurvey, but
50 of them left before answering any question, and 50 answered all the questions. We saw that
some Mobile Vaani users had reported that they do not have job cards for NREGA. Asking this
question on vSurvey showed that many people indeed did not have job cards, which goes in
line with the low NREGA adoption in Haryana. Similarly, we asked the question if machines
were being used for NREGA as reported by some users on Mobile Vaani. Most people on
vSurvey however responded that machines were not being used, indicating that it is probably
not a widespread problem in the district. Using qualitative and quantitative data collection in
4 The

village headman elected through local elections.
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Figure 6.2: Answers to DTMF questions on vSurvey. These questions were used to gauge the
awareness, perception and problems faced by the beneficiaries on NREGA.
tandem can thus help understand implementation realities of welfare schemes. The distribution
of answers to the DTMF questions are shown in Figure 6.2.
Given the seasonality in NREGA utilisation, we also put up a question asking what times do
people prefer to work under NREGA. The distribution of answers on preferred working season
is shown in Figure 6.3. Most people responded that they prefer to work during the winter, which
agrees with the lean agriculture season when daily wage landless labourers are unemployed.
Due to the small sample size, the survey statistics cannot be claimed to be conclusive. Our
goal however was to test whether IVR systems can be used to quantitatively capture feedback
from the community, and this seems to be valid. When used at scale, such surveys can help
government officials gauge the awareness levels of people, ascertain the magnitude of existence
of a particular problem, and plan the implementation times of the schemes better.
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Figure 6.3: Preferred work season in NREGA as reported on a question in vSurvey. Most respondents
preferred to work during the winter.

6.3.3

Feedback on Grievance Redressal Helplines

In this section I describe our experiment to collect direct feedback from the beneficiaries on the
working of the grievance redressal systems set up by the governments.
Designing, Deploying and Collecting Unstructured Feedback
Several state governments in India have set up grievance redressal systems on which users can
file grievances on any government service or scheme. Most of these systems are reachable
through phone calls which are operated by manual operators at the other end. To understand
the uptake and effectiveness of the systems set up by the government, we collected unstructured
and structured feedback about these systems from users in four districts in three states in India:
Bokaro in Jharkhand, Jamui and Madhubani in Bihar, and Chhindwara in Madhya Pradesh5 .
The states of Jharkhand [112] and Madhya Pradesh [113] have centralised operator-based
phone helplines. Bihar has a distributed mechanism where a government officer in every sub5 We

chose these places because our community media partner, Gram Vaani, has a strong presence there.
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district holds in-person quasi-judicial hearings to resolve grievances [114].
Through citizen journalism programmes like Junta ki Report (Citzen’s Report) and Jan
Shakti Abhiyaan (People’s Power Movement) running on the Mobile Vaani [17] community
media platforms in these districts we solicited unstructured feedback on people’s experiences
with the helplines. Several people are not aware about the systems and the utilisation of the
system among those who are aware is low. One of the common complaints highlighted was
that resolutions are not provided in a timely manner. Often the resolutions are also meaningless
- some people reported that the officers against whom grievances are filed submit false claims
countering the grievances, and the complaints are subsequently closed taking the officers’ words
at face value. One person added that “. . . officers try to resolve grievances from their offices
and hardly visit the ground”, pointing to the observation that while certain grievances like
clerical errors in data entry (such as the number of work days in the employment scheme) are
solvable from an office, grievances which are on entrenched corruption with local contractors
or discrimination with certain groups, need a more layered and decentralised approach.
Designing, Deploying and Collecting Structured Feedback
Using the vSurvey [31] platform linked to the local Mobile Vaani channels running in the
four districts, we collected structured feedback on the awareness, uptake and utility of the
platforms. We asked six questions in the IVR survey. Table 6.3 summarises the questions and
the responses. 1199 respondents from across the four districts completed all the questions.
A majority of the respondents in Bihar and Jharkhand reported that they were not aware of
the helpline being run by the state government, while in Madhya Pradesh most people knew
about the helpline. Among the people who were aware about the helplines, the usage was low,
with almost half of the respondents saying that they never used the helplines. Madhya Pradesh
again fared better in this. Among the people who used the helplines, we asked how many of
their grievances had been resolved. Most respondents answered negatively. We also asked
what avenues did they currently use to get their grievances resolved, and most people indicated
that they used in-person interactions at periodic public meetings held at the village and district
levels, and did not prefer to use the helplines.
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# Condition
1
2
3

4

5
6

7

8

Options
No. of respondents
Completed all questions (%)

Male
Female
<18
18 - 30
Age (%)
30 - 50
>50
Yes
know about government
#4 > 18
grievance redressal system (%)
No
Yes
used government grievance
#5 = Yes
redressal system (%)
No
None
how many grievances filed by
#6 = Yes
you were resolved by the
At least half
government system? (%)
All
Public meeting at Block or District office
Public meeting at village
what grievance redressal
#4 > 18 avenues do you use currently?
District grievance redressal cell
(%)
Public meeting at the Chief Minister’s office
None of these
ISD = Insufficient Data; ‘-’ = not present in this state
Gender (%)

Bihar Jharkhand Madhya Pradesh Total
707
75.25
73.58
26.42
37.91
44.62
14.20
3.28
21.64
78.36
36.49
63.51
ISD
ISD
ISD
24.77
35.32
10.27
33.03

383
69.71
80.70
19.30
30.95
53.27
13.69
2.08
29.61
70.39
48.33
51.67
50.00
33.33
16.67
28.40
28.40
43.21

517
77.37
88.60
11.40
24.95
59.87
11.28
3.90
56.87
43.13
57.23
42.77
53.57
25.00
21.43
4.65
35.35

1607
74.61
81.23
18.77
32.13
51.53
13.14
3.20
36.35
63.65
50.49
49.51
52.94
26.47
20.59
29.30 30.70 -

Table 6.3: Summary of a survey carried in 3 states about existing grievance redressal systems.
Other than Madhya Pradesh, the survey indicated that people were generally not aware of the
existence of these systems, and usage was low even when people were aware of their existence.
In addition, the redressal rate of grievances was low, and people preferred using public meetings
to get their problems resolved.
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Participation in the Pilots

The participation rates on our system were arguably low. We want to clarify that this was not
due to the medium of IVR, but is more likely an artefact of externalities such as the level of
publicity done by the CR, or the short term nature of the NREGA campaign at the CR, or
the poor perception of people to respond to systems set up around government schemes. The
Mobile Vaani system deployed for other use-cases with similar rural community radio stations
has seen a sustained usage over several weeks of 2000+ calls per day. The main deployment
of Mobile Vaani in the states of Jharkhand and Bihar, running independent of any community
radio station in the region and is publicised through bottom-up offline mechanisms, now reaches
out to 800,000 users and gets more than 10,000 calls per day [110]. Other similar IVR systems
such as Awaaz De report 400,000 users as of December 2014 [115], and CGNet Swara which is
used for grievance reporting around government schemes has close to 50,000 users and receives
around 400 calls per day [116, 117].

6.4
6.4.1

Discussions and Reflections
Concurrent Monitoring of Systems

This pilot establishes the need to have concurrent monitoring mechanisms for any deployed
system. In this pilot we focus on the monitoring data collected from the users of the system in
the form of feedback. Collecting such feedback can help in better designing MIS systems or
grievance redressal systems as demonstrated in this thesis. Similarly such feedback collection
systems can be extended to other schemes like the PDS in which feedback on the availability
and quality of provisions can be collected.

6.4.2

Design of Monitoring Systems

One point to focus on is the design of the system to collect feedback. The system needs to be
easily accessible to the end-users and the medium of communication should also be familiar to
the users. These are important points because otherwise these systems will suffer from the same
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design drawbacks as discussed in the case of the MIS systems in Chapter 5. Participatory design
of user-facing systems therefore becomes important so that the capabilities of the users are
documented through this process. Our systems were designed iteratively with user participation
to make it easier for the users to understand the questions being asked and for them to provide
answers.

6.5

Conclusions

Broken information flows between the beneficiaries and the governments around the design and
implementation of government programmes and systems lead to bad design of these systems
and programmes, which in turn lead to low uptake. In this chapter we described IVR tools
which can be easily used by even poorly literate participants to convey feedback on the systems
and programmes directly to the government. Using these tools, the government can solicit unstructured and structured feedback on any scheme or programme. The government officials that
we shared this data with agreed that the information was new and they did not have any means
to capture them at scale. The usage of these platforms can establish new information flows
which serve three purposes for an implementing agency: one, the agency will be able to reach a
significant portion of the population which is not captured by other digital surveying tools like
surveys on social media; two, these platforms are able to rapidly capture the information at a
scale which would take significantly higher resources for a manual survey to reach; three, the
inputs are vital information for participatory design of any programme and incorporating the
inputs gathered can be put to use to make the programme more robust.

Chapter 7
Discussions and Reflections
In the preceding chapters I discussed our pilots towards answering the overarching question that
this thesis addresses: what kind of information flows can ICT tools facilitate to build citizengovernment engagement which can improve the performance of welfare schemes. In this chapter
I discuss why are social welfare schemes important in Section 7.1 and why are information
flows necessary to keep the schemes transparent and ensure that the entitlements reach the end
beneficiaries in Section 7.2. I discuss some of the impacts that the pilots described in this thesis
have been able to make in Section 7.3. I briefly reflect on potential ways to scale the pilots and
to ensure sustainability in Section 7.4.

7.1

The Importance of Social Welfare Schemes

There has been substantial criticism of the existence of tax-payer funded welfare schemes [118].
The lesser criticism is that since the schemes are full of leakages and corruption, the government
should shift to direct cash (or in-kind) transfer to the beneficiaries. People are said to be the
best judge of their own interests and so they can decide what to do with the cash. The more
radical criticism is that these schemes are largesse distributed by government in exchange for
votes. The schemes are anyway a drain on public money because of their inefficiency and
the government should therefore move out and allow the free-market to ensure food-security,
education, healthcare, etc. The schemes discourage the poor from working harder and making
101
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more money for fear of losing the welfare benefits. In this section I discuss and reflect on
why public funded schemes are essential and why a complete shift to marketisation is not
desirable. Instead, I feel, it is required to strengthen the processes and accountability in the
existing programmes, in which technology can play an important role as demonstrated in this
thesis.
While India has witnessed impressive GDP growth for a few decades now [119], human
capabilities [120] growth has unfortunately lagged behind. This has resulted in a widening gap
between the privileged and unprivileged populations in India in terms of income, access to education, healthcare, livelihood and also political clout [121]. Activists in the civil society and
development economists, like Sen and Drèze [122], have argued for strengthening the social
safety net around the marginalised population. These usually take the form of food and nutrition security, employment guarantee, public healthcare and public education. On the other
hand, other economists and policy makers argue that the government should step back and let
market dynamics step in which would ensure employment and other facilities are available to
the citizens at a competitive price and quality, because public welfare schemes tend to be inefficient and be riddled with corruption and leakages [123]. Drèze and Sen in [122] argue that
market dynamics are not fair or efficient in certain areas like environmental preservation or
food and nutrition security. Market forces also tend to not be equitable and they leave the poor
behind. While there certainly are problems with government sponsored programmes, the solution is to plug the loopholes and take lessons from good implementation of the programmes at
other places rather than shifting to a market based system. They also argue that the problems
arising from post-Soviet Russia’s sudden shift to free-market should caution against marketising everything [124]. Owing to rapid uncontrolled privatisation, wealth in Russia came to be
concentrated in the hands of a very few oligarchs while a big part of the population slipped
below the poverty line. In addition they argue that market forces do not attain social goals
which are attained by public funded programmes and in some cases can actually be misleading
[122]. For example, the baby food market would have people believe that they are better than
breast milk and the government has had to step in to include warnings in the baby food advertisements [125, 126]. As an example of social goals achieved through public funded schemes,
Drèze and Sen give the example of the programme of mid-day meal in schools not only aims
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to provide a wholesome nutritional meal to school going children, it also increases the attendance and attention span of the children in the classes and also fosters communal eating among
children irrespective of caste divisions. These social goals are very unlikely to be a part of a
market based food and nutrition security programme. Also, marketisation of essential services
like education and healthcare tend not to be inclusive in nature and the poor and marginalised
populations are eventually left behind [127].
There is also an argument to shift to conditional (and unconditional) cash transfers to beneficiaries replacing the existing schemes. This, people argue, would eliminate the middlemen
and the leakages plaguing the current design of welfare schemes [128]. However, in a separate
work we showed that instead of removing middlemen, direct cash transfers in NREGA wages
payment actually added a new set of middlemen [82] which resulted in payment delays and
incorrect payments. While there has been some effort to include more people in the banking
system (Jan Dhan Yojana [129] and Demonetisation in November 2016 [130]), density of bank
branches in rural areas is very low: as low as 11 branches per 100,000 people according to some
sources [131], thus compounding the problem in case of direct cash transfer to bank accounts.
Direct cash transfers espouse the thought that people are the best judge of their own interests
and so it is best to let them spend the cash as they see fit. However, this thought assumes complete transparency and availability of information to the beneficiaries, which is not often the
case, and is more detrimental in the presence of externalities. For example, if parents decide to
not vaccinate their children or delay vaccination and instead spend the money for other uses,
is that in the best interest of the children? Also, cash might be diverted for uses other than
what it was intended for. For example, some families might divert the cash for use by the male
members at the expense of the female members [132]. In the absence of information and in the
presence of externalities, I feel, it is more effective that experts, in consultation with the users,
design specific targeted programmes instead of transferring cash directly to the beneficiaries.
Therefore, I feel, there is ample reason to continue with the in-kind public welfare schemes
and not shift to marketisation. Cash transfer might work in certain cases like old-age pension
or for keeping a girl child in school and unmarried, it will be unwise to shift to cash transfer
replacing all existing programmes like the public distribution system.
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Need for Information Flows around Social Welfare Schemes

The importance of social welfare schemes notwithstanding, it is true that there is also a lot of
leakages and corruption in the existing programmes (and also in the cash transfer schemes)
and this has been elaborately discussed in this thesis. I feel focus should be put on how to
plug the leakages and stem corruption and on implementing the schemes in a better and more
inclusive manner. One way to plug the leakages is by introducing information transparency for
the end-users who can access all information related to the schemes, communicate feedback,
flag discrepancies and seek grievance redressal.
In this thesis I have argued to include three kinds of information flows in the implementation of the schemes, designed using participatory methods and using accessible communication
media: augmenting grievance redressal systems with local knowledge and resolution pathways
of civil society activists; establishing an accessible medium to communicate personal schemerelated information to the beneficiaries and allowing the beneficiaries to vet the information;
and, establishing an accessible channel for the end-users to communicate scheme-related feedback directly to the administration. These information flows form a loop by keeping the citizens
informed, the implementers receive useful feedback, and any grievances are brought to the attention of the administration and taken up for resolution.

7.3

Pilots and Impact

We describe the pilots which design, deploy and evaluate the information systems to introduce
these information flows in Chapters 4, 5 and 6.
Figure 7.1 depicts the information flows that we built as part of this thesis. The system
brings into the loop the civil society volunteers and the media in the grievance redressal process. It also gives people access to information on websites over voice calls and enables them
to verify the information published by the government. In addition, we also built a channel
for users to provide unstructured and structured feedback directly to the policy makers on the
implementation of the government programmes and schemes.
The pilots in this thesis have been deployed on the ground, in real world scenarios and have
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Figure 7.1: Overview of information flows built in this thesis. Our grievance redressal model
connects beneficiries who have grievances with empowered civil society volunteers. The volunteers use their contacts and the media to highlight and resolve grievances. In addition, our
system communicates data published by the government on websites to the beneficiaries over
automated IVR calls, and also enables the beneficiaries to flag any disputed data. Our system
also collects unstructured and structured feedback from the beneficiaries on the implementation of the public welfare schemes, programmes and services. This feedback, when directly
communicated to policy makers can help improve the implementation and the design of the
programmes. We have piloted the system with NREGA and the grievance redressal systems,
but, with similar systems it is possible to augment any public programme like PDS, PMAY and
others.
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been able to gain significant traction within the government and the community. In this section
I present some of the impact that our pilots have had.
The model for including local knowledge and pathways for access to services is being recognised by several funders. Our model of civil society mediated grievance redressal was selected
for scale-up funding by UNDP. We implemented the scale-up project in seven locations in the
central Indian state of Chhattisgarh. We identified leaders among the community members and
trained them on rights and entitlements and in ways to take up and resolve grievances of the
community. In a very short span of time our model gained considerable traction and appreciation from the community members and local elected officials.
We presented the findings from the pilots on NREGA to the officials of the Ministry of
Rural Development, Government of India. The officials of the ministry acknowledged that the
web-based MIS was unusable by the beneficiaries and appreciated our method of communicating the information over IVR calls (Chapter 5). The NREGA MIS contains vital information
that could be used by the beneficiaries to demand work, plan common infrastructure in the village, track the progress and quality of the work, and track payment of wages to the workers. In
addition, the users can also be the eyes and ears of the government on the ground by verifying
the correctness of the data reported by the local officials. The ministry formed a committee involving us to formulate a plan on designing an IVR to complement the NREGA MIS. The final
IVR design proposed by the committee incorporated features to enrol beneficiaries and map
their NREGA job card numbers, phone number and Aadhar (Unique Identification) numbers,
and would enable them to access personal information and village level information related to
the scheme. The beneficiaries would be able to register for work demand, check for open work
in the village, check wages paid to themselves, and register grievances through the IVR. It was
a big success for our pilot that we were able to influence the government into thinking along
the same lines and the committee adopted several features and design principles from the IVRs
that we piloted. Similarly, the feedback collection loop designed by us was acknowledged by
local implementing officials as being able to bring out new information from the ground which
was not available to them before and which can be used to improve the implementation of the
schemes.
In our pilot on grievance redressal, we were able to highlight several issues that the commu-
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nities face (some of them have been discussed in Chapter 4) like very unreliable power supply,
bad roads, irregularities in the public distribution system, problems in schools and irregularities in the housing scheme. There were several cases where the volunteers participating in the
pilot were able to expedite the replacement of power transformers and get broken hand-pumps
replaced. In addition, the volunteers were able to solve some very difficult grievances which
tend to be ignored by the government-run helpline systems. One volunteer was able to get in
touch with the local MLA (Member of Legislative Assembly) to get a passenger shed built at
a bus stop. The politician had promised the bus stop before the elections but when nothing
moved after he won the election, one beneficiary filed a grievance. The volunteer immediately
got in touch with the MLA and got the passenger shed built. In another instance, an insurance
company sent a cheque to the wrong person, who then went on to encash it. The concerned
volunteer was able to use his influence to make the person return the amount. In another case,
a grievance was lodged about irregular staff attendance at a health centre. The sub-divisional
officer took cognizance of the news when it was broadcast on the Mobile Vaani community
media channel, conducted an inspection of the health centre and recommended suspension of
a compounder who was habitually absent. In yet another case, a local official refused to pay
NREGA workers after completion of a work. A volunteer brought it to the notice of the higher
officials. Coming under pressure from the higher officials, the local official immediately paid
half the amount and promised to pay the remaining amount soon. These are some cases where
the volunteers were able to use their influence, contacts, and the media to highlight cases which
would otherwise have been ignored by the government machinery.

7.4

Scaling and Sustainability

In this section I discuss how can the pilots feed the existing government processes and possible
ways to scale and replicate the processes. I also discuss possible pathways to ensure sustainability of a volunteer mediated access to service model and a rough cost estimate in Section
7.4.3.
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Building a Resolution Pipeline for Recurring Issues

In the pilot on civil society mediated grievance redressal, we noticed several of the grievances
were recurring in different places and being reported by different beneficiaries. For example
power transformers were not working at several places, or hand-pumps were not functional
in several places. Some of the grievances filed were on the same issue, for example multiple
people reporting about the same power transformer. Similarly, in the other pilot, when citizens flagged information published by the government on MIS websites, many of the flagged
information was similar. One way to scale the operations is to develop a resolution pipeline
for recurring issues. Using this template pipeline civil society workers can replicate solutions
from other cases. Another way to scale operations is to use data mining and machine learning
techniques on the information to identify patterns and recurring data points. This proactive
identification of data points will help scale the number of cases being handled by the system,
and also bring out cases which were otherwise not reported by the beneficiaries.

7.4.2

Inputs to the Social Audit Process

In the exercise in Chapter 5, the users were able to identify information published by the government and also flag disputed information. When information published by the government is
disputed by a number of users, this can form the input to social audit organisations. Starting
with this input, social auditors can focus on and investigate the red-flags. However, capacities
and infrastructure to conduct social audits is not present in most states in India. The civil society organisations can fill this gap and can conduct audits. This will validate the disputes that the
technology platform is able to identify and it can then be reported to the government for action.

7.4.3

Institutionalising Civil Society Assisted Service Delivery and Cost
Estimate

Some of the challenges in a volunteer assisted model include enrolling a critical number of
volunteers, sustaining participation, and ensuring monetary sustainability.
What seems clear from our observations through the pilot study in Chapter 4 is that civil
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society groups have much to add over and above centralised grievance redressal helplines. They
can certainly play an important role for categories of grievances that are not suitable for centralised handling, but also grievances that can be handled centrally can get a more rigorous
treatment if an experienced civil society member is kept in the loop. Our model only suggests
the use of technology to bring such civil society groups and volunteers into a formal grievance
redressal process, so that the ease of scaling and tracking through a centralised helpline can be
combined suitably with the decentralisation of civil society members to be able to follow-up
locally with the appropriate government officers. Further, this can be augmented with leveraging mass media and community media to bring transparency on the status of grievances and
community demands, and to pressurise authorities for accountability in their responsiveness.
The challenge that however remains is whether the civil society can be expected to participate and assist in the grievance redressal processes at scale. Why would they want to do it?
How much time can they invest? Should they be engaged in a voluntary role like the groups in
our pilot, or in a paid model? We discuss these questions below.
In the pilot introducing a civil society mediated grievance redressal we trained forty community reporters on the system but only around ten actively participated. The reason behind this
low uptake, as cited earlier, was a lack of time plus additional expenses they would incur in the
process – we did not provide any monetary incentive to the volunteers to participate in the pilot.
When we asked the ten volunteers why they chose to get involved with the pilot, one volunteer
told us that with being attached to a media he was only able to highlight people’s issues, but
this pilot also enabled him to take these issues to resolution, which was new for him. Another
volunteer pointed out that the acceptance of the community media platform was enhanced because of the grievance redressal pilot, and more people began to appreciate the platform. Most
of all, everybody said that they were enthusiastically involved with social work, and this pilot
was another medium to channelise their passion. Even the broader set of volunteers working
with Mobile Vaani who did not actively participate in this pilot, expressed similar views that
to the extent they can manage, they enjoyed their work in empowering communities to create
their own media and to bring about action through the platform.
Only around 10% of the total grievances were taken up by the volunteers for redressal.
While the volunteers seemed to be truly motivated for social development, they consistently
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stated that even the reasons behind being able to take up only 40-45 grievances for action out of
450 that were reported, was because of their time availability and additional expenses incurred
in travelling to the beneficiary’s home and to the government offices. Although this varied from
case to case, volunteers typically had to undertake 1-2 trips per grievance, each trip costing them
around |60-120 (1-2 litres of petrol, depending on the distance to the government office or the
beneficiary’s residence) and each visit taking about 1-2 hours depending on how busy were the
officials. Some simpler grievances however did not require travel and could be resolved just
through phone calls. The volunteers suggested that more people will involve themselves if at
least their expenses could be covered through suitable remuneration or other incentive policies.
We therefore looked at ways in which incentives had been designed in other programmes
that heavily depended on civil society involvement for success. An earlier study by Gram Vaani
[17] showed that most volunteers who were economically well-off with a steady source of income, were not motivated so much by the small amount of financial incentives given by Gram
Vaani, but by the professional development opportunities they got by being associated with
the community media platform, and the increased social credibility it brought for them in their
community. Singh et al. [133] studied incentive schemes for community health workers across
five countries, and found that hybrid markets which combined social and monetary incentives
behaved more similar to monetary markets. They showed that monetary incentives skewed the
priority of the health workers towards the tasks for which they were incentivised at the cost
of other crucial tasks. In an experiment in Zambia, researchers tested if financial incentives
motivate community members to deliver and promote health goods [134]. Hairstylists were
recruited for counselling their customers (female) and selling them female condoms. The participants were divided into four groups: two groups having small and large financial rewards
for each packet sold, the third group having no financial reward but social rewards in terms of
a star rating displayed in their shops and an invitation to a social event if set targets were met,
and there was no incentive for the fourth group. It was observed that participants in the group
with social incentives out-performed the other groups by selling twice the number of packets as
participants in any other group.
Given these findings, we feel that the social credibility and sense of service that the model
brings for civil society members should be the primary incentive for their participation, and con-
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sequently it will be crucial to select the right set of people who are motivated by these aspects,
and to train them well on how to engage with community members and government officials.
Considering the feedback of the volunteers however, it seems that suitable monetary benefits
will also be required which at the minimum can compensate people for their expenses. Measurement of voluntary effort can be a challenge however, given the variability in effort required
for the redressal of different kinds of grievances, and can lead to disputes. This happened in the
early stages of the community mobilisation model of Gram Vaani, and they report that the disputes on financial incentives were avoided by giving the incentives not to individual volunteers
but to a group of volunteers (called a volunteer club, one in each district) who were collectively
responsible for running the community media platform in their district [135]. When the volunteers together held each other accountable for the club’s success, they were able to eliminate
free-riders, and felt comfortable with a standard policy to then distribute the incentives equally
amongst themselves. Given the success of Mobile Vaani’s club model we feel that aggregating
benefits for well knit groups of volunteers based on the volume of grievances handled by the
group could be a plausible model for scaling. This can bring together the best of collective
action, avoid corruption of individualised financial incentives, and preserve a sense of service
required to bring strong outcomes. The additional monetary expenses required by this model
to support the civil society can either be funded by the government or by the community itself,
individually or collectively.
Table 7.1 shows a very rough calculation of the cost that would be incurred to cover the
expenses of the civil society volunteers, per month, per 1000 households (which is roughly
the size of a typical village). The number of grievances filed on the Madhya Pradesh grievance
redressal helpline in 2016 was 1,28,106 [113]. We take the example of Madhya Pradesh because
in our surveys (Chapter 6) more people knew about the helpline in Madhya Pradesh than in other
states. Taking into account the number of residential households in Madhya Pradesh [136],
this comes to around 9 grievances filed per month per 1000 households that were filed on the
grievance redressal helpline. If a volunteer is able to take up around 1 grievance per week, one
village will require around 2 active civil society volunteers per 1000 households. This role can
be easily rotated to divide the work load equally among all volunteers. If the expenses to follow
up on one grievance is around |100, the cost works out to around |900 per 1000 households

112

Discussions and Reflections

No. of residential households in MP
14106381
No. of grievances per month in MP helpline in 2016
128106
No. of grievances per 1000 households (1 village) per month*
9
Weekly grievances that 1 volunteer might take up
1
No. of volunteers required per 1000 households per month
2
Monthly cost of following up on grievances (@ ₹100/- per
grievance) per 1000 households (1 village) [in ₹]
900
Data sources: MP CM Helpline, Census of India 2011
*Assuming no grievances are overlapping

Table 7.1: Rough calculation of the costs on volunteers per 1000 households (~1 village) per
month

per month. This is likely to come down as several grievances are usually overlapping. To
this needs to be added the cost of the technology (like an IVR) but this might be absorbed
into the technology cost that the government is already deploying. This cost estimate appears
to be very reasonable given the current volume of grievances and should be possible to cover
from the funds with the village level self-governing bodies. In addition, crowd-funding can
also be mobilised to cover the costs. Through crowd-funding, privileged households can fund
impoverished or needy community groups, or local community groups can also self-organize to
fund representative structures for themselves. The funds thus collected can be spent on covering
the costs of the volunteers who work on resolving the grievances of the community.
The governments are not averse to such a role being played by the civil society - the NREGA
Sahayata Kendras described in Chapter 4 are recognised by the government as legitimate bodies
that represent the people. The government itself is also training and building different pools of
volunteers to aid in the implementation of different programmes. A programme called the
Bharat Nirman Volunteers (Volunteers for Building India) was initiated in 2005 [137] with a
view to build a village based cadre of volunteers to accelerate rural development and achieve
the goals of inclusive development. The volunteers are trained at the State Institutes of Rural
Development (SIRDs) on the different welfare and development programmes run by the central
and state governments. The volunteers run awareness campaign on the programmes including
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on entitlements and ways to avail of the benefits, help in capacity building of the institutions and
help the government to engage with the people. The Jharkhand government has built a pool of
volunteers called the RSBY Mitras (Friends for the National Health Insurance Scheme). These
volunteers are from the community, are trained on the scheme and are facilitators and point of
contact regarding RSBY for the community. The community can approach these volunteers to
access information on the scheme and get the necessary support to utilise the scheme. Similarly,
the National Legal Service Authority (NALSA) has a team of Para-Legal Volunteers who are
from different walks of life and trained on legal matters. These volunteers work to remove the
impediments in the access to justice by ensuring that legal aid reaches all sections of the society.
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Chapter 8
Conclusion
Among the different aspects of governance, affirmative actions like social welfare schemes
affect a big part of the population in a developing country like India. This population is
marginalised economically, in terms of access, and in terms of education. Gaps in the implementation of these schemes like awareness gaps and gaps in accessing the schemes and other
government services have been widely reported.
The government takes transparency and accountability measures like publication of data on
the web, social audits and setting up grievance redressal helplines. However, these measure
often fall short owing to accessibility and literacy challenges and because of lack of accountability in the government system. The grievance redressal systems set up by the government
to enable citizens to report discrepancies have very low utilisation and are unable to provide
timely and effective resolutions for the grievances. The information on government schemes is
primarily published on web-MIS platforms which are inaccessible to beneficiaries, a majority
of whom are poorly literate and have no access to the Internet. In addition, the government does
not have any direct medium to collect feedback from the beneficiaries on the implementation
of the government schemes and programmes.
In this thesis I take an information flow approach to answer to answer the question: what
kind of information flows can ICT tools facilitate to build citizen-government engagement which
can improve the performance of welfare schemes and identify three gaps in the information
flow between the citizens and the government: the grievance redressal systems appear not to be
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able to provide assistance to the users to file and follow up on grievances or provide effective
resolutions; the beneficiaries are not able to access personal information related to different
welfare schemes; and, the government does not have any channel to collect feedback on the
implementation of the programmes directly from the beneficiaries.
We situate our research within the Action Research and Research through Design paradigms.
We designed, built and deployed tools, with active participation of the relevant stakeholders,
which bridge the gaps in information flows identified above. Based on the evaluation of the
pilots the systems are demonstrably able to establish communication between the citizens and
the government.
In Chapter 4 I described the pilot of a model to integrate the civil society with the conventional grievance redressal helplines. Our interaction with the beneficiaries and civil society
experts revealed that the civil society through their influence networks and contacts are able to
resolve several grievances of the community. We set up an IVR on which beneficiaries could
post grievances and volunteers from the civil society could access the grievances through the
IVR, and an Android app, and work on their resolution. Analysing the resolved grievances
and also several previously resolved grievances through a community media channel (Mobile
Vaani) we were able to establish the nuances through which civil society mediated redressal
operates and draw ideas for institutionalisation of the model.
In Chapter 5 I described our system to communicate information on websites to beneficiaries over automated phone calls. In addition our system enabled the beneficiaries to also
flag disputed information. A majority of the beneficiaries were able to identify the information
being communicated to them and many beneficiaries agreed to file grievances with the government when anomalous data was identified. We were also able to identify panchayats which
were probably misreporting data and needed more extensive audits to ascertain the truth.
In Chapter 6 we demonstrated IVR tools to conduct unstructured and structured feedback
collection directly from the community. We deployed voice fora for discussion within the community and to conduct in-depth surveys on specific questions. In the context of NREGA, these
tools were able to bring out implementation issues from the communities which the government officials agreed were new information for them. In the context of grievance redressal
helplines, these tools were able to bring out the lack of awareness and underutilisation of the
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helplines primarily because of very little timely and effective resolutions coming through from
these systems.
All the pilots described in this thesis have been designed, built and deployed in real world
scenarios and have had considerable positive impact on the users and stakeholders of the system.
Through this thesis we argue for institutionalisation of systems which improve information flow
and information transparency for users in the design of public schemes.
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Appendix A
Collecting Data through Automated Phone
Calls
We have used automated IVR call as the appropriate technology to communicate with marginalised
users because phone calls break the literacy and access barriers. We have conducted validation
and usability testing for the IVRs in our experiments. In a more urban context, we conducted an
experiment to validate IVR as a medium for data collection from low education and low income
users. In this chapter we describe our experiment and the learnings that we derived. These have
been used in the other experiments described in this thesis.

A.1

Introduction

The rapid increase in teledensity in many developing countries has made it feasible to conduct
large-scale surveys over the phone rather than relying on face-to-face interviews [138]. This has
the potential for organisations to increase their reach while decreasing costs. At the same time,
phone surveys come with their own set of challenges. They need to retain high data quality,
even in the midst of unreliable network connections and varying attention levels on the part
of respondents. Also, they often require a dedicated staff of call center operators to track and
administer the calls. Employment of such operators can quickly become a financial bottleneck
that prevents a survey from scaling up to reach the full target population.
135
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Interactive voice response (IVR) systems represent a potential alternative to the expense
of a live operator. By using a computer to administer the survey, employees can spend time
on less repetitive and more important tasks. IVR also offers flexibility in scheduling calls:
an automated system can make many parallel calls during peak hours (say, 6-8pm) while live
operators are typically employed throughout the day. However, IVR has drawbacks as well. It
requires all users to follow a fixed script, which can be slow, tedious, and impersonal relative
to a live conversation. It requires considerable technical setup, which is beyond the reach of
many organisations. Moreover, IVR systems are notoriously frustrating and difficult to use.
For untrained users, how does the accuracy and speed of an IVR survey compare to that of a
live phone survey? And on the whole, can an IVR survey decrease the costs incurred by the
organisation?
As pertinent as these questions are, we are unaware of any prior comparison between IVR
and a live operator for data collection in the developing world. Perhaps the most relevant
work is Lerer et al. [139], who conduct an IVR survey for untrained rural teachers in Uganda.
While they evaluate several mechanisms to help users complete the survey, the accuracy of
entered data remains unknown. Likewise, Medhi et al. have compared IVR systems to text and
graphical interfaces, but focus on task completion instead of data accuracy [35]. Studies in rich
countries have concluded that IVR can cut operational costs by a factor of ten [140], but it is
not clear if this result extends to developing countries, where live operators are cheaper relative
to technology and low-educated users might have more difficulty using IVR.
In this chapter, we do a formal evaluation of an IVR system versus a live operator, in the
context of a real-world phone survey in India. Working in collaboration with Babajob, an online
jobs portal in Bangalore, we interview low-income job seekers and gather profile information
that would be of interest to potential employers. To compare IVR with a live operator, we
interview each user twice, with identical questions but alternate interfaces, and compare the
responses to judge the data entry accuracy. A unique aspect of our IVR interview is that it
includes a brief introduction by a live operator, to provide context for the call. We conduct
tests in an ecologically-valid scenario encompassing 31 drivers, many of whom are actively
seeking jobs. Our interview consists of 25 questions that were gathered from real employers,
and refined via iterative prototyping with drivers.
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Our results indicate that IVR is a viable option for conducting large-scale phone surveys
in India. Out of the 20 participants who completed both surveys, we observe a 4.0% error
rate (95% C.I. 2.5% – 6.1%). That is, out of 500 total questions administered, 20 were shown
to have been entered incorrectly on the IVR interface. We also find that certain elements of
our design were effective at reducing errors; for example, the presence of confirmation prompts
(“press 1 to keep your answer, press 2 to change it”) on multi-digit questions reduced the overall
error rate by a factor of 1.6. With regards to speed, we observe that the IVR interview requires
about 2.5 times longer than the live interview. Given current costs in India, this implies that an
IVR interview could offer modest reductions (about 1.5x) in the cost of operators and airtime.
However, we do not estimate the cost of configuring or maintaining the IVR technology, which
could outweigh the costs of operators and airtime, especially for small organisations.
We close with a set of hypotheses on how to further improve the accuracy of IVR data
collection, as well as a discussion addressed to organisations such as Babajob that are facing a
real-world decision between IVR and a live operator.

A.2

IVR Design

Our goal is to design and evaluate an interactive voice response system that performs an automatic “job interview” with low-income job seekers. The results of the interview could be
browsed by potential employers, thereby making it easier for them to connect with qualified
applicants. In this work, we limit our focus to the domain of drivers: individuals seeking fulltime employment driving a vehicle for a family or a company.
To develop a questionnaire that is both meaningful for employers as well as comprehensible
to drivers, we employed an iterative design process. We obtained an initial list of questions by
surveying online advertisements by those looking for drivers on Babajob.com (a mobile and
Internet jobs portal in India). We refined this list via in-person conversations with several people
who have hired drivers in the past, including the transportation manager at a large corporate
office. Our resulting prototype questionnaire encompassed numeric questions (e.g., what is
your expected salary?), yes/no questions (e.g., are you married?), multiple-choice questions
(e.g., what is your level of education?), as well as free-response questions (e.g., how would
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you navigate to an unknown location?). Numeric, yes/no, and multiple-choice responses were
encoded as DTMF key presses, while free responses were recorded in the user’s own voice.
To evaluate our prototype, we performed three Wizard-of-Oz trials with drivers at a corporate office, as well as six automated IVR trials that were administered to registered drivers in an
online jobs portal. Based on the experiences of these initial users, we improved the questionnaire in several ways. The most important learnings were as follows:
• Anticipate that users may be in noisy or distracting environments. Some of our
participants had difficulty hearing the prompts because they received our call in a noisy
environment, or were unable to give it their full attention. We responded by offering
such users the option of rescheduling the call to a time that would be quieter or less busy.
Also, we amended the IVR to advise users that each prompt will be repeated if they do
not answer; thus, in the event of distractions or noise, they can wait for the repeat instead
of trying to answer a question they do not understand.
• Illustrate multi-digit entry using multiple examples. Users had difficulty understanding multi-digit entry (e.g., salary field), even when an example was provided by the IVR.
Sometimes users did not respond at all, and sometimes they entered the exact digits that
were used in the example (even though it did not correspond to their salary). To alleviate
this problem, we provided multiple examples of multi-digit entry in the instructions.
• Explain that ‘0’ is a valid answer to certain numeric questions. For example, on the
question “how many times have you received a traffic ticket?”, participants did not know
what they should enter if they have never received a ticket. We clarified the prompt to
instruct them to press zero if they have never received a ticket. (In retrospect, an even
better solution could have been to first ask whether or not they had received any tickets,
and if so, to ask for the exact number of tickets.) As another example, for a question
asking how many passengers are usually in the driver’s car, a participant did not know
how to answer because he drove commercial goods instead of people. We eventually
decided to remove this question.
• Enable users to skip sensitive questions. For sensitive questions (“do you smoke?” and
“do you drink?”), some users were disconnecting the call instead of answering. Thus, we
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I. Personal information
1. Age
2. Marital status
3. Education

multi-digit*
yes/no
multiple choice*

II. Professional information
4. Own commercial permit
5. Years as a driver
6. Years with license
7. Number of hours willing to work (per day)
8. Open to working night-shifts
9. Open to working part-time or short-term
10. Latest salary (Rs / month)
11. Expected salary (Rs / month)
12. Own vehicle for commute to work
13. Carry mobile phone
14. Knowledge test: Is Lenin Sarani one-way
15. Knowledge test: Is MG Road one-way
16. Knowledge test: Landmark near Esplanade
17. Comfortable working outside Kolkata
18. Comfortable wearing uniform to work
19. Comfortable driving foreigner
20. Willing to do odd jobs in addition to driving
21. Number of traffic tickets received
22. Smoking habits
23. Drinking habits

yes/no
multi-digit*
multi-digit*
multi-digit*
multiple choice
yes/no
multi-digit*
multi-digit*
yes/no
yes/no
yes/no
yes/no
multiple choice
yes/no
yes/no
yes/no
yes/no
multi-digit*
multiple choice*
multiple choice*

III. Free response
24. Languages understood, spoken, written, read free response*
25. How to find an unknown place
free response*
* indicates questions with replay and confirmation of response

Table A.1: Data collected in our IVR questionnaire for those seeking employment as drivers.
All questions were worded in the local language (Bengali).
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added an option to skip three questions. Potential employers could obtain this information
separately during a follow-up interview.
• Prevent users from going too fast. Because some questions included an explicit confirmation (“press 1 to confirm your answer, or press 2 to change”), one participant wrongly
assumed that all questions were followed by confirmation. Thus, he pressed “1” after
every response, causing him to answer some questions without even listening to them.
We responded by prefacing each new question with a prompt that says, “next question”,
and has barge-in disabled.
• Define all terms, leaving no room for interpretation. Because users do not have the
opportunity to ask for clarification during the IVR interview, all potentially ambiguous
terms need to be explained fully. For example, a participant did not know if “night shift”
implied working continuously overnight, or working just a few hours at night. As another
example, for a question asking for years of education, a participant did not understand
that their 3-year diploma after course 12 counted as “more than 12 years” of education.
We clarified all such language to be more explicit.

Incorporating the feedback from initial trials, we arrived at the final design for our IVR
system, which is illustrated in Table A.1. Our final questionnaire had 25 questions: 7 questions
required a multi-digit response, 5 were multiple-choice questions, 11 were yes/no questions,
and 2 required open, spoken responses. Three questions (#14-#16) tested drivers’ knowledge
of local roads, while the others gathered basic personal and professional information. Multiplechoice questions had either three or four choices.
To improve data accuracy, the system required confirmation for all of the multi-digit responses, as well as two multiple-choice responses and both of the oral responses. The questionnaire was developed in Bengali, recorded by a native Bengali speaker and administered only to
native speakers of Bengali.
The IVR system was implemented using a variant of IVR Junction [141], based on Voxeo
Prophecy, Classic ASP, and IIS Server. We used a GSM modem (Matrix ATA 211G) with a
mobile SIM card for the telephony interface.
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Research Methodology

The broad goal of our user study is to assess the viability of an IVR job interview for large-scale
deployment in India. In support of this goal, we are interested in three specific questions: 1) Do
users provide similar answers using IVR as they do with a live phone interview, 2) How long
does it take users to complete an IVR survey versus a live phone interview, and 3) Is it more
cost-effective for an organisation to offer an IVR interview or a live phone interview?
To answer these questions, we performed a study that compares answers collected via IVR
with those collected via a live phone interview. The basic procedure was to administer the same
interview twice to each participant, once using IVR and once with a live phone conversation.
Comparisons within subjects enable assessment of data accuracy: if a participant provides the
same answer in both interviews, then that answer is deemed “accurate”, i.e., it is an accurate
reflection of the participant’s intended response. If an answer differed between the two interviews, we checked in a follow-up conversation whether the participant intended to give different
responses. As some answers were intentionally changed between interviews (e.g., because participants had more time to think about the question), we did not count these discrepancies as
errors.
To assess the time required for each interface, a within-subjects comparison is inadequate;
participants proceed more quickly during their second interview, because they are already familiar with the questions. Thus, for evaluating elapsed time we rely instead on a between-subjects
comparison, examining only the first interview of each participant.

A.3.1

Experimental Protocol

To administer the survey, we followed the following protocol. We started by calling a participant’s mobile phone, based on a number we obtained previously (details below). We explained
the purpose and mechanics of the study, being careful to explain that we were not actually
hiring drivers, and their responses would be used for research purposes only. In exchange for
completing the study, which would take about 30 minutes of their time, we offered participants
|50 (about one dollar) via a mobile top-up. While this amount is a significant incentive for our
target audience, we believe it is also consistent with the real-world usage scenario, in which job
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Figure A.1: Broad architecture of the experiment. Users were given an introduction on the
experiment by a live operator. Then the users were administered the same interview twice,
once over an IVR, and once by a live operator, in a random order.

seekers are highly motivated to complete a survey to improve their employment prospects.
After obtaining a participant’s consent, we administered the interview twice in succession,
once with IVR and once via a live phone conversation, with the order randomised (but balanced)
across participants. In advance of both interviews, we explained the concept of IVR to users and
warned them that a live operator would not be available to answer any of their questions during
that interview. Thus, to replicate our results, an organisation should expect to initiate each
call with a live human conversation, even if IVR is used for the main survey. Following both
interviews, a short follow-up survey was administered in order to gather additional demographic
data and to clarify any discrepancies between the participant’s two sets of survey responses.
All calls were recorded for later analysis. The broad architecture of the experiment is shown in
Figure A.1.
The role of the live operator was fulfilled by the author of this thesis, a PhD student in
computer science. This operator was a native speaker of the local language (Bengali), but did
not have any experience conducting phone interviews. This operator also provided the live
introduction, and recorded all prompts for the IVR system. The script for the live operator
conversation was identical to the script for the IVR.
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Participants

We made contact with 31 participants, of whom 20 completed the study. All participants were
actual drivers, and many were currently seeking a job. We restricted enrollment to native speakers of Bengali, to ensure that varying language skills did not distort the results. Of the 20 participants who completed the study, 10 were identified in cooperation with Babajob, using their
internal database of job seekers. Each of these participants had previously registered with Babajob as a driver seeking employment, though they had never provided Babajob with the detailed
data collected by our survey. Upon exhausting the Babajob contacts, we utilised snowball sampling to recruit 9 additional participants. We offered participants a referral bonus of |50 (about
one dollar) for each driver that they referred to us. Based on our phone interviews, we are
confident that each person referred is a legitimate driver. Finally, we recruited one participant
based on his advertisement in an online jobs portal (http://click.in/).
The demographics of participants were revealed as part of our survey. All participants
were male, with an average age of 31 (min=19, max=47). Three quarters of participants were
married. Most had received 10 or fewer years of education (n=12), though some received 1112 years (n=5) or more than 12 years (n=3). Participants had an average individual income of
|8300 (about $150) per month (min=$54/month, max=$358/month) and an average of 8 years
experience as a driver (min=1, max=21). The majority of participants owned a feature phone
(n=11), though many had basic phones (n=8) and one had a smart phone. The vast majority
(n=17) of participants had used an IVR system before, typically in interacting with customer
care.
The majority of participants (n=11) reported having at least one traffic violation; the average was 2 violations, and the maximum was 12 violations. The majority of participants also
reported smoking regularly (n=11), though only one person reported drinking regularly.
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Participant
ID
15
11
11
11
11
3
6
15
5
15
19
16
16
19
13
14
4
20
4
20
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Question
Latest salary (Rs / month)
Willing to do odd jobs in addition to driving
Age
Years as a driver
Years with license
Willing to do odd jobs in addition to driving
Own commercial permit
Knowledge test: Is Lenin Sarani one-way
Knowledge test: Is MG Road one-way
Knowledge test: Is MG Road one-way
Comfortable driving foreigner
Years as a driver
Years with a license
Number of traffic tickets received
Languages understood, spoken, written, read
Languages understood, spoken, written, read
Languages understood, spoken, written, read
Languages understood, spoken, written, read
How to find an unknown place
How to find an unknown place

Question
Type
multi-digit*
yes/no
multi-digit*
multi-digit*
multi-digit*
yes/no
yes/no
yes/no
yes/no
yes/no
yes/no
multi-digit*
multi-digit*
multi-digit*
free response*
free response*
free response*
free response*
free response*
free response*

IVR Given
1st or 2nd
2nd
1st
1st
1st
1st
1st
1st
2nd
2nd
2nd
2nd
2nd
2nd
1st
2nd
1st
1st
1st
1st
1st

IVR
Answer
80000
no
36
5
12
no
yes
no
no
no
no
5
4
0
silence
silence
silence
silence
silence
silence

Live
Answer
8000
yes
40
17
16
yes
no
yes
yes
yes
yes
4
5
1
(detailed)
(detailed)
(detailed)
(detailed)
(detailed)
(detailed)

Cause of Error
known accident
known accident
re-typed example
re-typed example
re-typed example
lapse of hearing/understanding
lapse of hearing/understanding
lapse of hearing/understanding
lapse of hearing/understanding
lapse of hearing/understanding
lapse of hearing/understanding
lapse of hearing/understanding
lapse of hearing/understanding
lapse of hearing/understanding
lapse of hearing/understanding
lapse of hearing/understanding
lapse of hearing/understanding
lapse of hearing/understanding
lapse of hearing/understanding
lapse of hearing/understanding

Table A.2: Errors observed in the IVR interviews, using the live interviews as a baseline. Errors
are sorted by cause, then by type, then by question. Questions denoted (*) request confirmation
of the user’s response.
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Results

A.4.1

Task completion
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Of the 31 people that we contacted for the study, 20 people went on to complete both surveys.
Of the 11 cases that did not complete, 5 were unrelated to the usability of the IVR system:
• Two people rescheduled their calls for a later time, but when we called them back, they
did not pick up.
• One person was interrupted by another call (from his boss).
• One person was dropped due to a software malfunction.
• One person declined to participate.
However, the remaining 6 cases of non-completion were due to interface challenges. Each
one of these participants disconnected the call during the IVR interview:
• Five people apparently did not understand a question or did not know how to answer it;
after the question repeated several times, they eventually hung up. In two of these cases,
we recorded significant background noise from the caller’s environment, which may have
prevented them from hearing or understanding the question.
• One person could not figure out how to navigate to a numeric dial pad (while the call was
in progress) on his touch-screen phone.
In practice, an organisation would have to follow-up with these participants to conduct a
live phone interview. Alternately, it may be possible to resume the IVR interview at a later
time, though we do not evaluate such functionality in this chapter.
The remainder of the chapter focuses on participants who completed the study. It is possible
that these participants are systematically different from the participants who dropped out; for
example, they might be more educated, or more technologically savvy. However, this fact does
not interfere with the goal of our study, which is to assess the accuracy of an IVR interview for
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users who are capable of completing such an interview. There will always be other users who
require a live phone interview instead; however, the data above suggest that this represents a
small minority (6 out of 26 people who had the opportunity to take the survey).

A.4.2

Accuracy

For the purpose of our discussion, we define an error to be a case in which a user’s response
on the IVR interview differed from their response on the live interview, and they later acknowledged that their response to the IVR interview was incorrect. Note that we rely on the user’s
responses, both during the live interview and the follow-up interview, as the only indications
of the ground truth. It remains possible that users are consistently mis-representing the truth
during these conversations; we are unable to detect these as errors, nor are we interested in
doing so.
In addition, our study does not attempt to characterise the operator’s error in transcribing call
data into a database. In practice, an operator (especially with limited training) may make several
mistakes in this process. Our operator was highly trained, and moreover, recorded values were
checked (in cases they differed from IVR) via follow-up with the participant. Audio recordings
of the call were also used to clarify any ambiguities.
Across 500 questions administered via IVR, we recorded a total of 20 errors, for an overall
error rate of 4.0% (95% C.I. 2.5% – 6.1%). Nine participants had error-free reports, and five
participants logged only one error. Four participants logged two errors, and two participants
logged three or four errors. On average, each 25-question survey contained one error.
Sources of error
The observed errors are enumerated in Table A.2. Based on follow-up interviews, we determined that the vast majority of errors (15/20) were due to general difficulties in hearing or
understanding the IVR questions. One participant (#11) made three consistent errors on multidigit responses: instead of keying in his own entry, he repeated the last entry that was used as an
example by the IVR prompt. Also, two participants recognised their errors immediately after
making it, but were unable to correct it; these errors are labeled “known accident” in Table A.2.
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Of these participants, one (#15) mistakenly thought that he corrected his salary from 80000 to
8000 by pressing a ‘cancel’ key on his phone.
We do not observe any statistical correlation between the demographic characteristics of
participants and their likelihood of making an error. Overall, the values of age, education, prior
IVR experience, ordering of IVR versus live interviews, source of recruitment and other indicators were distributed similarly across participants who did (n=11) and did not (n=9) commit
any errors. However, as our sample size is small, we have limited power to detect such trends
even where they might exist.
Certain questions were more error-prone than others. Questions eliciting a free-form oral
response from participants were often met with silence, accounting for 6 errors across 4 participants. Multi-digit responses also remained problematic, accounting for 7 errors. Interestingly,
there were no errors observed on multiple-choice questions, even though five of them appeared
in the interview.
Impact of confirmation prompts
The presence of confirmation prompts helped to avert errors in many cases. We analyzed the
recorded calls to understand what the IVR results would have been in the absence of confirmation prompts. This was done by re-executing the call flow as if users had always confirmed
their first response, instead of re-entering responses they judged to be problematic.
Without confirmation prompts, there would have been 32 errors instead of 20. In other
words, introducing confirmation prompts reduced the error rate by a factor of 1.6. All of the
errors averted correspond to multi-digit questions, in which the confirmation prompt enabled
users to better understand their own response. For example, a user might misunderstand the
question about age and enter the same value that is used as an example in the prompt. However,
when the system replies, “you said that your age is 36”, the user can more easily recognise the
error and move to correct it.
Interestingly, confirmation prompts had no impact on the other question types. For multiple
choice questions, no one elected to change the answer originally submitted. For free-response
questions, four participants re-recorded their response, but it was only different in tone and not
in content. For the multi-digit questions, no participant ever changed a correct response to an
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incorrect response; however, two changes were made that failed to correct an incorrect response
(i.e., the second attempt was incorrect as well).
Deliberate discrepancies
In three cases, discrepancies between the IVR interview and the live interview did not count
as errors, because the participant judged the IVR entry to be correct. In two of these cases,
participants deliberately changed their answer in the time between interviews, and the IVR
interview was most recent. One participant reduced his number of work hours to leave room
for a personal commute, while another remembered a more accurate date for obtaining his
driver’s license. In the third case, a participant indicated a willingness to work outside Kolkata,
but only for extra pay; he later summarised this position as “not willing” to the IVR. While the
IVR collected less information than the human in this case, we believe the answer collected by
the IVR was an accurate reflection of the participant’s intent, given the options available.
These cases demonstrate that even live operators do not collect perfect data from participants, as they may arrive at a more accurate answer at a later time.

A.4.3

Speed

The time taken for participants to complete each interview1 is illustrated in Table A.3. On
average, 14:12 was required for the IVR interview, while 6:03 was required for the live interview: a difference that is statistically significant (t(16)=7.74, p < 0.001). The IVR interview

Average
Std. Dev.

IVR
Interview

Live
Interview

14:12*
2:14

6:03
2:14

* IVR interviews are also preceded
by a 30-second live introduction

Table A.3: Time taken for participants to complete their first interview. Times do not include
the general overview of our study, or the wrap-up questions.
1 It was not possible to measure speed for 5 out of the 40 conditions tested, due to interruptions to the interview.
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also received a 30-second live introduction, in which the operator explains the concept of IVR
and cautions users that a human will not be available to answer their questions. Including this
introduction, the IVR interview was almost 2.5x slower than the live interview, on average.
The main explanation for this difference is the conservative pacing of prompts in the IVR
interview. The prompts alone require 12:20 to play; thus, a user who listens to every prompt
is spending less than two minutes total (6 seconds per question) thinking about and submitting
their replies, on average. However, by barging in with responses early, some users complete the
IVR interview in less time than it would take to play all of the prompts; the fastest completion
time is 11:44, about 20% faster than the average. Conversely, some users require much longer
to complete the IVR survey, because they change their answers when asked for confirmation.
The slowest participant required 18:42, about 30% slower than average.
Note that these figures represent only the first interview that participants complete. If the
live interview is administered second, then it goes faster (average=3:50, stddev=2:08) than if
it is administered first (average=6:03, stddev=2:14), a difference that is borderline significant
(t(14)=2.00, p = 0.06). The second interview goes faster because participants have already
familiarised themselves with the questions. However, speeds on the IVR interview do not
decrease when the IVR interview is given second: the average time remains at 14:16 (stddev=2:16). This is because the duration of the prompts remains the bottleneck to completing
the survey.
We did not observe any statistical correlation between participants’ demographic characteristics and their speed on the interviews. We examined indicators such as age, education, error
rate, and others, but our sample size is likely too small to identify meaningful patterns.

A.4.4

Cost

There are three primary costs involved to organisations seeking to collect data via phone calls:
the cost of the phone operator, the cost of the phone calls, and the cost of setting up and maintaining any technology required for IVR. In this discussion, we quantify only the prior two
costs: that of operators and air time. The cost of technology setup and maintenance is very important, but could also be variable across organisations. Organisations with existing technical
infrastructure and expertise could set up an IVR relatively quickly, while smaller organisations
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may need more up-front investment. Moreover, the up-front investments are amortised to a
varying degree, depending on the ultimate scale of the phone survey.
To estimate the costs of operators and air time, we use a simple model. We assume a fixed
per-minute cost Coperator of hiring a live operator, and a fixed per-minute cost Cphone for
phone calls. We assume that the IVR interview requires an introduction by a live operator;
while some introduction may also be needed for the live interview, this can be accounted for as
part of the normal interview time. Then the total cost TC of performing each interview under
either IVR or a live operator can be represented as follows:
TCIVR = (Coperator + Cphone ) ∗ Intro-LengthIVR
+Cphone ∗ Interview-LengthIVR
TCLive = (Coperator + Cphone ) ∗ Interview-LengthLive
Dividing one equation by the other, we can solve for the cost of the IVR interview normalised
to the cost of the live interview:
Intro-LengthIVR
TCIVR
=
TCLive Interview-LengthLive
!

Cphone
Interview-LengthIVR
+
Coperator + Cphone
Interview-LengthLive
For the interview protocol in this chapter, we can substitute our measured times to arrive at the
following:
Cphone ∗ 2.35
TCIVR
= 0.083 +
TCLive
Coperator + Cphone
This equation implies that, for the interviews evaluated in our study, the IVR interview will
be cheaper than the live interview whenever Coperator /Cphone > 1.56. In other words, each
minute of the operator’s time needs to be at least 1.56 times more expensive than a minute spent
on the phone, in order for the IVR system to offer any cost savings.
How does this compare to real-world costs in India? The live operator at Babajob is paid
about $180 per month, and spends about 24 hours per week on the phone. Thus, Coperator ≈
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$0.031/min. A reasonable phone plan charges about 60 paisa per minute, which implies that
Cphone ≈ $0.011/min. Thus, the cost of a live operator is currently about 2.9x more expensive
than the cost of phone calls in India. Under these parameters, the IVR interview currently
offers a cost savings of about 1.46x. We emphasise that this estimate does not include the cost
of technology setup and maintenance, and is highly dependent on labour and airtime costs,
which are taken from the Indian context in 2012.
Overall, it seems reasonable to conclude that IVR is at least cost-competitive with a live
operator, though in India it does not yet offer the 10x savings that have been quoted in a Western
context [140]. In the future, however, we would expect the cost benefits of IVR to increase, as
the cost of labour is rising in the Indian context as well. Thus, it will remain an important
and relevant question to understand and improve the accuracy of IVR for administering phone
surveys.

A.5

Future Improvements to IVR

Based on the experience gained during our study, we offer some hypotheses on how to improve
the error rates beyond what we achieved. As opposed to the recommendations in Section A.2,
these are speculative guidelines that would need to be evaluated in future systems.
R1: Whenever a user is asked to press a key, provide a self-contained description of the
meaning of that keypress.
For example, instead of asking “Are you married? Press 1 if yes, press 2 if no”, the system
should ask, “If you are married, Press 1; if you are not married, press 2.” This advice parallels
best-practices developed in computer interfaces. For example, a dialogue box asking “Save the
document?” should label its buttons “Save” and “Don’t Save” instead of labelling them “Yes”
and “No”. The reason is that it is much simpler to affirm a specific action that one intends
to take, as opposed to examining the phrasing of a question and formulating an appropriate
response.
Several results in our study are in support of this recommendation. First, the multiple choice
questions were very successful: not a single error was observed across five multiple choice
questions. Furthermore, though three multiple-choice questions requested confirmation from
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the user, participants never elected to change their answer. In contrast, even relatively “simple”
yes/no questions registered 7 errors across our sample. We conjecture that the phrasing of these
questions made the difference: the multiple-choice questions succeeded because every keypress
was directly associated with a response. This was not the case for other question types.
The second piece of evidence in support of this recommendation is the success of the confirmation prompts for multi-digit responses. Participants did not recognise that they were making
an error until their choice was played back to them: in other words, until they heard a clear
statement of what they were about to submit. This suggests a general principle: it may be fundamentally easier for users to check their replies than to construct them. Consequently, users
should be given every opportunity to hear the exact response that will be submitted, whether it
is a fixed option in the system or a flexible field that they have entered.
R2: Consider a dedicated “undo” button for IVR.
One interesting class of errors we observed is when users immediately recognised they had
made a mistake, but were unable to undo that mistake within the IVR. As mentioned previously,
one user attempted to correct a mistake using the cancel button on his phone.
This leads to a natural question: why not provide a dedicated “undo” button on IVR systems? For example, the ‘*’ or ‘#’ keys could function as undo in many scenarios. While an
undo key could have many possible semantics, perhaps the lowest-hanging fruit is to simply
roll back the last keypress made by the user, whether that was in response to a menu option or
a multi-digit entry.
One limitation of this feature is that it would still take time to learn. First-time users of an
IVR would likely have as much difficulty understanding or remembering the undo function as
they would with the rest of the system. However, for users who were familiar with a different
IVR system, the presence of a standard undo functionality could perhaps help them adapt to an
unfamiliar IVR.
R3: If the user is stuck, provide help via an automated assistant or a dedicated key.
As simple as it sounds, this recommendation could go a long way towards improving both
task completion and data quality on IVR systems. We observed that users often displayed signs
of being stuck – remaining silent while a prompt repeats – in advance of dropping the call
(Section A.4.1) or failing to answer an individual question (Section A.4.2). While commercial
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IVR systems routinely default to a live operator if the user is stuck, in the absence of such
human resources, our recommendation is to provide either automated assistance or a dedicated
“help” button to help a user to successfully complete the survey.
For example, if the user is not responding to a question, the system could automatically
invoke a different set of prompts that either explains the question in more detail, or perhaps skips
the question to retain the user’s interest. For the specific case of users who fail to understand and
answer the free-response questions, the system should explain in more detail what is expected
of the users. Note that this case will require detecting silence on the part of the users, which
could be tricky in the presence of background noise.
An alternative to providing automatic help could be to provide a standard “help” key that a
user can always press to either skip the current question or to obtain more information on how
it should be answered. Perhaps some users who felt stuck, or did not hear the question properly,
would invoke such a key in advance of giving up or responding with an incorrect keypress. The
help key could even be explained by a human during the introduction to the IVR, to ensure that
it was properly understood by callers. Nonetheless, as per the undo button, a dedicated help
key could take some time to learn.

A.6

Discussion

Overall, our IVR platform compares favourably with a live operator. We were encouraged
that users could successfully navigate a complex 25-question interview with no intervention
from an operator. The overall error rate using IVR is 4.0%, a figure that is comparable to
error rates reported previously for mobile data collection via SMS (4.5%) and electronic forms
(4.2%) [36]. However, unlike in [36], our IVR platform did not require any prior training of
participants, making it more suitable for large-scale deployment.
Should online job portals such as Babajob adopt an IVR interview in their daily operations?
The answer depends on the priorities within that organisation. The IVR system has several
points in its favour, in particular the ability to rapidly scale-up to many users without recruiting, training, or managing a large fleet of operators. (To replicate the results described here,
however, operators would need to be maintained for the live introduction to each call.) The
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IVR prompts can be recorded in numerous languages and dialects, potentially making it more
accessible to populations who might have trouble understanding the accent of a given operator.
There could be modest cost savings, as well: approximately 1.5x in the current Indian context,
not counting the cost of technology setup and maintenance.
On the other hand, the IVR also introduces new challenges, including: 1) an error rate of
4.0%, which may or may not be tolerable for a given application, 2) some technical sophistication is required for an organisation to configure and host the IVR, and 3) an operator may need
to follow a more complex workflow to manage interviews across both live and IVR scenarios.
Whether the benefits of IVR outweigh the drawbacks will depend on the organisation. Are the
gains in management overhead worthy to justify a small number of errors in the data collected,
as well as technical overhead of running an IVR? For organisations conducting phone surveys
at a sufficiently large scale, we expect the answer could be ‘yes’.
Before closing, we emphasise that our study considers only a specific socio-demographic
context and may not be generalizable across other low-income environments. In particular, we
focus on the population of drivers, who are often more technologically savvy than peers in the
same income bracket. Our participants were further distinguished by being urban residents, half
of whom had already taken the initiative to register with an online jobs portal. The monetary
incentive provided may have captured their attention and improved their performance relative
to an unpaid interview. Finally, some of our participants were referred by others, and it is
possible they may have received tips or other advice from their referrer in advance of taking
our survey. While real-world job seekers may also share tips amongst each other, we did our
best to discourage such behaviour. Also, we do not see any systematic bias in error rate or time
taken for those recruited via referral.

A.7

Conclusions

This chapter demonstrates the viability of an automated IVR interview for low-income jobseekers. Our system is designed and evaluated in an ecologically valid setting, with a fulllength, real-world interview administered to actual job seekers. In this process, we also quantify
the accuracy, speed, and cost of an IVR survey relative to a live operator.
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Our system contains several elements that boost the accuracy of IVR-collected data to an
acceptable level: 4.0% error across all questions asked. We showed that it is important to
request users’ confirmation for responses requiring multiple keypresses, as it reduces the error
rate by a factor of 1.6. We also describe several other design recommendations, gleaned from
iterative prototyping as well as the formal evaluation, that help to improve users’ experience on
IVR.
Finally, we hypothesise that providing a live introduction in advance of the IVR had a large
impact in retaining participants throughout the survey. While the industry standard is to start
with an IVR and fall back to an operator if needed, perhaps the operator’s time is better spent
introducing the caller to the IVR, thereby preventing the confusion in the first place. In the
future, it would be interesting to test this hypothesis in a real-world system, in which users are
initiating the phone call and would not need a live operator to explain the purpose of the study.
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Appendix B
Software Systems
In our pilot to conduct work and payment verification exercises in the context of NREGA we
built a system called Airavat to communicate the information on web-based MIS systems to
people over voice calls. To do this we built a crawler and an IVR engine. For the pilot on civilsociety mediated grievance redressal we built an IVR based grievance posting and retrieval
platform, and an Android app to complement the IVR. These tools were designed after several
user-studies and required substantial computer engineering. These were not described in their
individual chapters so as to not distract from the main message of the chapters. In this chapter
I will briefly describe the tools and best practices we used for these. This might be helpful for
researchers who want to build similar systems.

B.1

Crawler

We primarily crawled two NREGA web-based MIS systems: one set up by the central government (http://nrega.nic.in/netnrega/home.aspx) and another set up the government of Andhra Pradesh (now Telangana) (http://www.nrega.ap.gov.in/Nregs/).
These websites, and several other websites, check session variables when serving content, and
will not serve any content if a session does not exist. This is done to prevent spiders from
crawling the content. Basic tools to access content from the web, like wget and curl, fail in
fetching content from such websites because they are not state-full. To overcome this, we used
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browser-automation tools like Selenium [142] and Mechanize [143]. Although these software
are usually used for testing of web-applications, they can easily be used to crawl websites. In
fact, these are more reliable than standalone crawlers because these hook into full-fledged web
browsers and can access any thing hosted on the web that a web browser is able to access.
This also makes them slower than standalone crawlers as there is an overhead in running a full
fledged web browser. The browsers can be used in headless mode (no graphical rendering) to
make the process faster. There are standard libraries available for both Selenium and Mechanize in popular scripting languages like Perl and Python which make them suitable to be used
in cron-jobs to run scheduled crawling activities.

B.2

IVR Engine

Although IVR applications have been widely deployed, there is hardly any standardisation in
IVR engineering and designing. Most organisations build their own code-base around one of
the many VoIP servers like Asterisk [106] or FreeSWITCH [144]. Whereas, interactions on
an IVR are very limited and so cross-platform standards can easily be built to enable even
untrained members of a social organisation to easily develop voice applications on top of an
IVR server. VoiceXML [145] is one standard in this direction but even XML designing can be
challenging for uninitiated people. Towards this end in Airavat, we designed a simple standard
to easily define IVR flows on top of the Asterisk IVR server.
The design of the IVR engine is depicted in Figure B.1. The Airavat IVR engine is a stack
built on top of a VoIP – GSM gateway and the Asterisk VoIP server. On top of the Asterisk
VoIP sever is a AGI (Asterisk Gateway Interface) interpreter written in Perl. Above that is a
Control File which defines the flow of a call in a particular context. Above the Control File is a
Data File which feeds the dynamic part of an IVR call into the Control File.
The AGI interpreter parses the control file and is responsible for running the call, logging
events and pushing actions to the database. It uses standard AGI functions to let the user interact
with the IVR.
The Control File is a high-level description of the call flow and controls the call logic. Each
line in a control file defines an IVR prompt. Five types of prompts are supported in the current
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Data file

Control file

AGI parser

Asterisk
VoIP server

VoIP – GSM Gateway

Figure B.1: Stack of the Airavat IVR engine. A data file lists values specific to a user and feeds
into a control file which specifies the call logic. This is in turn interpreted by an AGI script to
send commands to the Asterisk VoIP server. Finally a VoIP–GSM Gateway places the call over
a GSM network.
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p-2-1 and p-2-2 are static audio files. *1 asks the
interpreter to interpret column 1 of the data file as a
non-numeric dynamic part of the prompt so the audio
file for ‘ghagas’ is fetched and played out. ^2 asks the
interpreter to interpret column 2 of the data file as a
numeric dynamic part of the prompt, so the audio for
the number 564 is generated on the fly and played out

This prompt will run
only if the input to
Prompt ID 1 is ‘1’

Prompt Prompt Condition
Type
ID

Valid
Input

1

1, 2, 3 %p-2-1, *1, ^2, %p-2-2

2

1=1

Prompt audio

Invalid Answer
Prompt
invalid-answer-prompt

Sample Control File
Caller ID

Village Amount Configuration
Name
Paid
File

0983******* ghagas 564

demo.conf

Sample Data File

Figure B.2: Illustration of the workings of the Control and Data Files. The Data File feeds
variables into the Control File. The Control File specifies the call logic.
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version: simple playout of audio without any input, playout of prompt and expecting a button
press as input, playout of prompt and expecting a button press as input with confirmation of the
input from the user, playout of prompt and expecting a verbal response, playout of prompt and
expecting a verbal response with confirmation of the verbal response. Each line of the control
file specifies the type of the prompt, the valid inputs, and the prompts that need to be played
out. Prompts sometimes have dynamic components. The dynamic component can be the name
of the village, or the amount of wages paid, for example. We use the characters %, * and ∧
to denote a static part of a prompt, a non-numeric dynamic part of a prompt and a numeric
dynamic part of a prompt respectively. Some prompts might be conditioned on the answer to
an earlier prompt. Currently only the equality condition is supported.

The Data File provides the dynamic data required by the control file to make a call. Each
row of the data file comprises data required to make one call. It might contain the caller-id, the
name of the village, the amount of wages paid, and other dynamic components that varies for
each caller, but follows the same call logic as defined by the Control File. Dynamic components
can be of two types: numeric and non-numeric. For non-numeric dynamic parts, the audio for
that part is directly fetched and inserted into the prompt audio. While, numeric dynamic parts of
prompts require stitching of individual numeric audio files to generate the audio for the bigger
number. For example, the number 564 is formed by stitching together the corresponding audio
files for ‘5’, ‘hundred’ and ‘64’. The working of the Control and Data Files is depicted in Figure
B.2.

In addition to Airavat, for the experiment on validating IVR as a medium to collect data from
users in Appendix A, we didn’t use the Airavat engine but used a Voxeo [146] server to host
the IVR and was driven by a VoiceXML script on a Classic ASP server. The voice forum and
survey tools used in Chapter 6 are closed source tools built by Gram Vaani on FreeSWITCH.
The grievance redressal tool described in Chapter 4 was co-developed with Gram Vaani on their
FreeSWITCH stack.
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B.3

Android Application for Resource Poor Area

We built an Android application for the civil society volunteers participating in the grievance
redressal programme (described in Chapter 4). Basic functionality and screenshots of the app
have been described in Section 4.4.3. Here I list some learnings which might help researchers
designing mobile apps for resource poor areas.
• Connectivity is a big problem in rural areas. It is best to design the app so that it still
retains functionality when it is offline. Payload size transferred to and from the app
over the Internet should be minimised because the connection is bursty and flaky. All
the design and layout features of the app should be in-built and the payload should only
populate the dynamic parts. We used the Volley [147] library to overcome Network
connectivity issues. Volley has an in-built network request queue and retry logic. We also
made sure that within a user-session, once some data is downloaded it is not discarded
even when the user switches to a different tab. The same data is then reused across tabs
and even when the user returns to the old tab. This creates a problem in case the data
is updated while the user-session is in progress. We mitigated this by putting an option
where the user can force a refresh of the data manually by performing the swipe and
release action.
• We are designing for an uninitiated population. The app could be configured to be attached to the grievance redressal instance running in different districts and configured
with an API key. The configuration menu in the app was hidden away so that the users
accidentally did not change the configuration and make the app unusable. The entire
user interface was in Hindi because that is the language spoken and understood by all the
volunteers. Functionality was kept simple and easy to find so that the users could very
quickly get acquainted with using the app.
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List of Software Tools
1. Airavat: General purpose survey tool over IVR. It is based on Asterisk and scripted in
Perl. It supports conditional branching in the survey and dynamically customising the
prompts by populating the prompts with different values for different users.
2. Grievance Redressal IVR: A Free Switch based IVR platform co-developed with Gram
Vaani on top of the Gram Vaani telephony stack. Beneficiaries can post grievances by
calling a number. Volunteers from the civil society can call the same number to listen
to the grievances, assign them to themselves and communicate with the beneficiaries to
resolve the grievances.
3. Grievance Redressal Android App: An equivalent Android App for the use of the civil
society volunteers was also built. This App was compatible with the IVR and communicated with the IVR backend through RESTful APIs.
4. Mobile Vaani and vSurvey: We re-purposed the Mobile Vaani community media platform
and used the vSurvey survey tool developed by Gram Vaani to collect unstructured and
structured feedback from the community. These feedback also went into the design of
the other software in this thesis.
165

166

Biography
Dipanjan Chakraborty is a PhD candidate at the Amar Nath and Shashi Khosla School of Information Technology, Indian Institute of Technology, Delhi. He joined the school as a Masters
student and converted his degree to PhD. He has a Bachelor’s degree in Information Technology from The West Bengal University of Technology, Kolkata. His research interests include
ICTD, specifically the role of technologies in improving the outreach and engagement of the
citizens and the governments, and in improving transparency and probity in the public sphere.
He is currently employed at Gram Vaani as a Post Doctoral Researcher and is working on using
technology for social and behaviour change, for social accountability and on building tools to
reduce gender disparity in the access to technology.

167

168

