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Abstract

In this paper, we validate the hypothesis that in the context of Indian municipal governance, the trade-off
between government efficiency and privacy is not a zero-sum game; rather one can improve these seemingly
contrasting forces simultaneously. India is on dual trajectories. On one hand, there is a nationwide push
to improve municipal governance through increased transparency and efficiency, especially in the functions
that involve citizen interaction. On the other hand, as a country, India must embrace the Supreme Court
Bench decision of August, 2017, that privacy is a constitutional right.[9] There are two primary aspects to
reaching our conclusion. The first is the addition of a new category of data of significant volume; we have
been provided access to 383,959 real citizen transactions across all services for the 112 urban local bodies
(ULBs) for one state for all of 2018. The logs include the details of each ULB functionary involved in each
stage of responding to a citizen request. This has enabled us to consider our previously defined metrics, the
Governance Efficiency Index and Information Privacy Index, at multiple levels of granularity. The second
aspect is the government-defined service level agreements that define acceptable completion times. This
allows us to evaluate completion times. The further analysis provided in this paper demonstrates that that
ULBs from all three size tiers can and do reach our Model ULB designation of performance. We conclude
from this analysis that ULBs of all sizes and across all services have the capacity to maximize both efficiency
and privacy.

1 Introduction

India, with a population of over 1.2B people [1], three mega-cities with populations over 10M, and another
43 with populations over 1M, finds itself moving forward in two seemingly contrary directions. These two
forward thrusts we study here are the move into cyberspace - urban data-driven governance in particular -
and the Supreme Court Bench decision [9] in August, 2017, that privacy is a constitutional right. As urban
governance becomes increasingly digital, one must consider the possible impact on citizens. An individual
citizen may benefit from improved urban services, but possibly at the cost of personal privacy.

India, as is true of much of the world, is moving forward technologically. Especially between the work of
the Ministry of Housing and Urban Affairs [5] and the Smart Cities program [6], India has been working
toward significantly improved transparency and efficiency in the operations of urban governments. This is a
move from a completely paper-based system, to a system that is completely digitized, with electronic citizen
interfaces. With the significant growth in availability of cell-phones and in particular, smart phones, phone
based interfaces to request government services and interact with governments are becoming increasingly
available. One of the lead organizations providing the tools and support to urban governments or urban local
bodies (ULBs) is the eGovernment Foundation (eGov), with whom the work reported here is a collaboration.

A second aspect of the thrust to digitize and bring citizen interaction with governments into cyberspace
has been the effort to provide a biometrics-based universal identity system, Aadhar [11] to India. Authors
Nandan Nilekani and Viral Shah report that between 2009 and 2014, India registered 900M people in the
Aadhar system. As the system became more widely available and adopted, however, concerns about privacy
grew. It was in that and a wider context that the Indian Supreme Court revisited the question of whether or not
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privacy was a constitutional right, leading to their 2017 decision and the following work to bring the decision
into law and regulation.

We began our work in this area shortly before the Supreme Court decision, and that work led to our pre-
liminary report one year ago [13], on which this work builds further. A more comprehensive report of both
years of this study - including a more detailed background and further observations and results - has also been
compiled[10].

In this new work we report on two major advances. In the preceding year we were able to observe and evaluate
the structure of the data collection and usage in ULBs to allow for interesting analysis. This year, however,
we have been given an anonymized set of the transaction logs for 112 ULBs in one state of India, allowing
us to gain an extremely detailed picture of how the government functions proceed from initial request to
completion. An ancillary important component of the data is the service level agreements (SLAs), which
specify the acceptable time for completion of each municipal role’s task and the total completion time for a
service. Equipped with this detailed and broad data set, we can measure efficiency and observe patterns of
behavior of ULBs across various government services. This allows us to evaluate one of the two metrics,
proposed in our original paper, the Governance Efficiency Index (GEI). In the process we have also gained
deeper insights into the application of our Information Privacy Index (IPI).

The second major contribution of this work is the concept of the Model ULB. We begin by identifying ULBs
with model behavior (i.e., in the 75th percentile or better) in three different Tiers (i.e., population sizes) for
offering each of the three candidate services (Water Tap, Property Tax, and Public Grievance Redressal). We
then consider consider such model behavior for efficiency index (GEI) and privacy index (IPI) separately. Fi-
nally, we identify ULBs that are models simultaneously across both GEI and IPI. This leads to our conclusion
that in fact this tradeoff between efficiency and privacy is not a zero-sum game.

The paper proceeds as follows: First, Section 2 begins with a discussion of our research approach and the key
questions we answer in this work. Then, in Section 3, we examine in more depth the background to the work,
including more information on the privacy question from a legal perspective and a brief overview of our prior
work. We then discuss our data collection in Section 4 and in Section 5 examine the two metrics, GEI and
IPI in more detail. Section 6 presents our analysis and results in detail, concluding with the application of the
Model ULB concept. We review a set of implications for public policy in Section 7 and conclude with final
thoughts, observations, and future work in Section 8.

2 Approach and the Research Questions

As we will review below in Section 3.3, in our previous work we proposed a separation of efficiency evalua-
tion from privacy evaluation, although at the time we did not have the data to demonstrate their applicability.
The approach we take in this work is to consider three successive questions to ask of the data and analysis.

Q1. Is it possible to improve government efficiency while keeping the level of privacy constant?

We study this question by combining the new data we have received on citizen transactions that
captures the service commencement and completion times with the understanding of the service
levels expected for these transactions. This analysis allows us to study both the actual efficiency
for each tasks as well as to compare to the expected efficiency. We observed that all data collected
is made available to all functionaries, so all such logging followed a single, consistent, “privacy”
policy of exposure of all collected data to all functionaries.

Q2. Is it possible to improve privacy while keeping efficiency constant?

Because there is no log data for which the privacy conditions vary, our analysis of this question is
hypothetical. Based on the data we collected previously, we have a clear understanding of which data
is actually required for each functionary. As a result, we are in a position to hypothesize alternate,
more privacy-preserving scenarios, which would improve the information privacy index.

Q3. Is it possible to improve both efficiency and privacy simultaneously?

Finally, in light of the analysis we do to address the first two questions, we can then consider the
intersection of the two and consider our hypothesis that it is, in fact, possible to improve both effi-
ciency and privacy simultaneously.



3 Background

In 2009, India mandated that every citizen must register their information and certain biometric data under
a new unique identification system called Aadhar. The original proposal and design for Aadhar made two
assumptions, first, that although it would be made available to all people in India, it would not be required
for services, and, second, that it would be used purely for identification, and not for attribute information,
such as bank account numbers, addresses, and so forth. [11] However, because Aadhar became so pervasive
and readily available there was pressure both to require it for some services and to manage other types of
data (attributes) within it. While these pressures did not change the technical architecture of Aadhar to
accommodate these demands, both public and private actors began to utilize Aadhar ID as a defailt record-
locator in lieu of alternatives that were as pervasive. This led to significant arguments against such practices as
well as to the very existence of Aadhar as a potential source of privacy violations. Petitioners questioned the
collection of biometric information and the increasing risks of data security and personal privacy violation,
leading to the Supreme Court taking up the question of privacy more generally, and its bench decision on
the subject. [9] The Supreme Court ruled that in fact, privacy is a fundamental right, and is intrinsic to the
values of Article 21 of the Indian Constitution giving citizens the right to life and personal liberty. They noted
that the complexity of regulating privacy derives from the context-dependent nature of privacy, and issued a
Committee of Experts to deliberate on a data protection framework for the country.

3.1 Supreme Court Decision

On July 18, 2017 the Supreme Court of India set up a nine-judge bench decision to reflect on how the
Constitution makers envisioned the nature of privacy:

e [s privacy a guaranteed fundamental right in the Constitution?
e What is privacy defined as?

o s the right to privacy embedded in the right to liberty and personal dignity, or other guarantees of
protected fundamental rights?

o In what parts of a citizen’s life is privacy guaranteed?
e How much should the government regulate privacy (nature of regulatory power)?
e What are the different aspects of privacy and does the Constitution cover some but not the others?

On August 24, 2017, the Bench unanimously decided that under the Indian Constitution, privacy is a funda-
mental right other than for reasons of national security, protection against crime, and protection of revenue.
Observing that the Indian Constitution is a dignitarian constitution focused on upholding every citizens per-
sonal dignity, the Bench outlined several reasons why privacy is important for ordered liberty: (1) privacy is
a form of dignity; (2) privacy provides a limit on the government’s power as well as a limit on private sector
entities” power; (3) privacy is key for freedom of thought and opinion; (4) it provides the right to control
personal information as well as provides incentive for development of personality; (5) a guarantee of privacy
prevents unreasonable intrusions by malicious public, private, or individual actors. It was determined that
privacy is intrinsic to the values of Article 21 which gives citizens the right to life and personal liberty. Fur-
thermore, privacy should apply to both physical forms and to technological forms of information; rights to
enter the home should be up to the individual, excepting security reasons listed in Article 14. Lastly, privacy
serves eternal values and guarantees the foundation of ordered liberty. Consequently, the Bench formulated a
three-fold requirement for a valid law on privacy:

1. There should exist a law stating that privacy is a fundamental right according to Article 21.

2. To guard against arbitrary state action, the restrictions imposed on the nature and content of the law
should abide by Article 14’s exceptions to reasonableness.

3. The legislature must be proportional to the object and needs sought to be fulfilled by the law.

The Bench, recognizing that data protection and data privacy are complex issues that require expert opinion
and mandated that the government create a Committee of Experts under the Chairmanship of Justice BN
Srikrishna, a former judge of the Indian Supreme Court,[9] to deliberate on a data protection framework for
the country. While the constitutionality of the right to privacy was decided upon, the complexity of regulating
privacy derives from the context-dependent economics of privacy. To better understand existing models of
privacy protection and enforcement, an understanding of the transforming definition and value of privacy
depending on contexts is important.



3.2 Recommended Model of Privacy

In 2012, an expert group under the then Planning Commission of the Indian Government produced a Report
of the Group of Experts on Privacy [8]. Chaired by the former Chief Justice of the Delhi High Court, Justice
A.P. Shah, the Expert Group was composed of representatives from industry, civil society, NGOs, voluntary
organizations, and government departments. Analytic tools that generate economic value out of data and the
ubiquitous transfer of data require an overarching privacy policy to regulate the government and commercial
collection of information. Consequently, the Srikrishna Committee drew from the Group of Experts Report,
examined international and national privacy principles, and identified a set of recommendations for the Indian
Government to consider when formulating a privacy framework for the country. Internationally, the three
common models of privacy protection can be described as i) the "Command and Control” Model, ii) the
Self-Regulation/Sectoral Model, and iii) the Co-Regulatory Model.[12] The Srikrishna Committee assessed
the three models and concluded that the Co-Regulatory Model was appropriate for India as its varying levels
of government involvement and industry participation can be molded to the Indian context. The Command
and Control Model, also known as the Comprehensive Model,[2] includes a general law that regulates the
collection, use and dissemination of personal information in the private and public sectors, governed by an
oversight body.

In addition, the White Paper proposed seven salient features for a conceptual foundation for a Privacy Act for
India, which the Supreme Court case file reiterates: Technology Agnosticism, Holistic Application, Informed
Consent, Data Minimization, Controller Accountability, Structured Enforcement and Deterrent Penalties. The
data collectors, holders, and users are responsible for protecting the privacy of data subjects. Drawing from
particularly the EUDPD and OECD Guidelines, the Expert Group provides a comprehensive set of principles
and foundational elements to construct an exhaustive framework that protects personal privacy especially
in the context of government collection of personal data. The principles include guidelines on Notice of
Data Use, Choice and Consent, Collection Limitation, Purpose Limitation, Access and Correction, Notice of
Disclosure of Information, Security, Openness/Transparency of Data Use, and Accountability.

On July 27, 2018, the Srikrishna Committee submitted a draft Personal Data Protection Bill[7] to the Govern-
ment of India. We outline some of the Act’s key points. The Act gives data principals - citizens who provide
personal or sensitive data - control of their own data. Data fiduciaries - the entity who determines the purpose
and means of processing data - must be transparent about their data processing methods and must give clear
notice to the data principals on how their information is being used. The Act criminalizes the unauthorized
use, sale, or transfer of sensitive personal information. In accordance with the co-regulatory privacy model,
the Act establishes the Data Protection Authority of India. The Authority will set codes of practice, maintain
a database of significant data fiduciaries, and monitor and enforce privacy laws with the power to conduct
inquiries.

The Authority will also oversee data impact assessments and data audits. Each data fiduciary must hire a
Data Protection Officer (DPO) who is fluent with the data protection policies and can act as an intermediary
between data principals and data fiduciaries. A DPO will also carry out data protection impact assessments
when its data fiduciary is planning on processing data with new technology or doing large scale profiling
using sensitive personal data. Major data fiduciaries must undergo annual data audits by Authority-recognized
independent data auditors. The auditors will assign a rating in the form of a data trust score; however, the
technical details of how this trust score is derived are not specified. While our study was not designed to
develop a methodology for calculating a data trust score, our Information Privacy Index (IPI), discussed in
Section 5 presents a possible first approach to that metric.

3.3 Prior Work on Efficiency and Privacy in Data-driven Urban Governance

Our previous paper [13] on this subject set the stage for the work reported here. That paper provided an initial
examination of the juxtaposition of two inflection points, the first being to move various aspects of Indian life
into the digital age, with a focus on the digitization of urban local body (ULB) governance, and the second
being the Supreme Court bench decision that privacy is an Indian constitutional right. In that context, the
question addressed in that paper was:

How can ULBs (a state actor) use citizen data to maximize governance while protecting
the citizens fundamental right to privacy?

A further extension to this question addressed in the paper was to consider how the limitation of citizen data
might affect governance efficiency and privacy. It was this last formulation of the question that led to the data



collection and analysis presented in that paper. An important note here is that in the process of collecting and
analyzing data in order to address this question, additional interesting observations emerged. Thus there was
value in both the directed results of the data collection and in the ancillary observations, derived from the
data.

The context in which we began this study was to work with the eGovernments Foundation, which is providing
a large suite of tools for municipal digitization across a number of states in India. Although each ULB decides
and operates independently, there are significant state-wide consistencies. We observed that ULBs fall into
three population categories, those under 100,000, those up to one million, and those above one million. For
this study we consider three ULBs, two in the mid-size and one large, all within one state.

As shown in Figure 18, cities in India offer a number of different citizen services. For this study we focused on
three different service modules: Water Tap Charges (WT), Property Tax (PT), and Public Grievance Redressal
(PGR). The data that we could collect at the time consisted of the work flow charts our three modules, the
division of labor for subtasks within the module among functionaries, the full set of data items collected for
each module and the use of particular data fields by individual functionaries in order to complete their tasks.

To a large extent the paper provided a careful analysis of the fragility of data collection in three categories:
(1) data minimization and the costs that may incur, (2) the loss of data integrity and its impacts on both
individuals personally and the functional and financial implications, (3) data disclosure and the implications
for, again, privacy and the functional and social implications. The paper also includes a lengthy discussion of
risks to the individual both in the context of a single database and especially cross-database implications.

The aspect of the paper that we build upon in the sections to follow is this: the paper concluded with the
definition two indices. The first proposed metric was the Governance Efficiency Index (GEI):

Governance Efficiency Index (GEI) = Timeliness of Service * Accuracy of Service

Timeliness must be determined by a combination of the expected service level agreement (SLA) value and
actual completion times. Accuracy of Service reflects whether or not a task incurred a resubmission after
completion. This is discussed further below in this paper.

The second proposed metric was the Information Privacy Index:
Information Privacy Index (IPI) = Right Collection * Right Use * Right Disclosure

In this case, Right Collection reflects the degree to which only needed data is collected, Right Use reflects
the degree to which functionaries only see those data fields they need to do their jobs, and Right Disclosure
reflects the degree to which individuals privacy is not violated by disclosure of the fields.

In theory, both indices can be applied at different levels of granularity ranging from state-wide, to ULB-
wide, to module-wide, to the individual functionary performing specific tasks, although computing them was
dependent on having access to data such as the service level agreements (SLAs) that defined for each module
and task the expected completion time and logs of task execution. In this succeeding paper, we had access to
both of these types of data, as we shall elaborate in Section 5 and beyond.

4 The Data and Data Collection

In this section we review the sources of our data, both in terms of use of the current tools for collecting data,
through eGov, and our decisions about both site and data type selection. Our key observations are that not
all data collected by ULBs for PT, WT, and PGR are necessary for providing these particular services. This
discrepancy suggests room for improvement in access controls and therefore personal privacy.

4.1 Department Hierarchy

Administratively, the position of a ULB within the state administrative hierarchy can be understood as fol-
lows. The Director of Municipal Administration (DMA), who provides state level oversight for support
services in the municipalities, manages the Additional Director, Joint Directors, and Assistant Directors who
oversee various aspects of all municipalities. Then, each municipal corporation houses a commissioner who,
with the ULB mayor, provides administration and governance of the operations of each district. Each ULB is
assigned a commissioner depending on which district it resides in. The Commissioner defines access controls
for employees and can monitor employee performance. Within every ULB, there exist the Administration,



Revenue, Accounts, Public Health and Sanitation, Engineering, Town Planning and Poverty Alleviation de-
partments. Each department is responsible for processing certain modules classified under Expenditure and
Revenue. All departments, however, are responsible for the Public Grievance Redressal module depending
on factors discussed in the next section below. See Figure 17.

4.2 e-Governments Foundation, Current Installations, Digital Services

The eGovernments Foundation (eGov) develops digital platforms that enable ULB and state governments to
improve accountability, transparency, and efficiency for the delivery of citizen services and accounting and
organization within the government. The eGov platform is designed to aid in the management of four cate-
gories of government information: administration, revenue, expenditure, and citizen services. See Figure 18.
While administration and expenditure modules account for employee management, legal case management,
payroll and pensions, assets, and so on, revenue and citizen service modules mainly include tax evaluations
and registrations filed by citizens. Revenue sources include collection of property tax, water tax, trade li-
censes, advertisement tax and fees from government land and estates while citizen services include birth and
death registrations, marriage registrations, an online citizen portal, public grievance redressals, and building
plan approvals.

The platform allows municipal officials to enter information and view individual and cumulative data on
quantitative and geo-spatial dashboards. The digital actions of each employee are logged in order to monitor
performance and accountability. It also promotes citizen engagement by interfacing with an online citizen
portal and mobile app where people can submit and view the status of their applications and registration,
improving transparency and accessibility. EGovs clients include but are not limited to the state of Andhra
Pradesh, the state of Punjab, the Greater Chennai Corporation, and the state of Maharashtra.

4.3 Functioning of the Selected Service Modules

As mentioned above, the Property Tax Module (PT), Water Tap Charges Module (WT), and Public Grievance
Redressal Module (PGR) were chosen for this study based on volume of data, accessibility and prevalence.
These modules were among the first to be implemented at our site in 2016. As a result, the volume of
transactions for each of the modules exceeds 100,000 in 2018. This combination also lets us consider various
different types of potential revelation of citizens personal information. We will examine the nature of this
information in further detail in the next few sections.

The Property Tax (PT) and Water Tap Charges (WT)modules offer various services. For example, in the
Water Tap Charges Module, citizens can apply for New Connection, Re-Connection, Closure of Connection,
and so on. For both modules, the New Property Tax assessment and New Water Tap Connection applications
and workflows are fairly representative of, and the most comprehensive in terms of, collected data fields of
all of the services in their respective modules. As such, we refer to the new property tax assessment and new
water connection workflows as the generalized Property Tax Module and the Water Tap Charges Module,
respectively.

New Property Tax Assessment The Property Tax Module includes services to evaluate property tax or change
property tax. While the representative service is New Property Tax Assessment (PT), the module also in-
cludes services like Transfer of Title, Bifurcation, Addition/Alterations, Revision Petitions, Demolitions, and
so on. The module requires the applicant to give owner details, property address details, assessment de-
tails, amenities, construction details, floor details, details of surrounding boundaries of the properties, court
documents, and vacant land details if applicable.

New Water Tap ConnectionThe Water Tax module, which the Engineering department manages, includes
services to evaluate or change water tax payments. In our study, we analyze applications for New Water Tap
Connection (WT), as this service fairly representative of, and the most comprehensive in terms of, collected
data fields of all of the services in the Water Tap Charges Module. Other services in the module include
Change of Usage, Closure of Connection, Re-connection Service, and Additional Water Tap Connection.
Similar to the PT module, application particulars are necessary as well for verification.

Public Grievance RedressalThe Public Grievance Redressal Module allows citizens to submit a complaint
to the municipality about sanitation issues, stray animals, illegal businesses, non-functioning of street lights,
concerns regarding schools, voter lists, and so on. Each complaint is mapped to an internal department and an
official in that department. Once the complaint is submitted and reaches an official in the relevant department,
the official has an SLA for that concern by which he must address the issue. If an official does not address




the concern within the given SLA, then the task will be escalated to the next level in the hierarchy. This
accountability model promotes transparency and improves efficiency. A comprehensive list of complaint
types and corresponding SLAs are outlined by the state, as shown in Figure 19 in the Appendix.

4.4 Three Levels of Data Available for Analysis

Three levels of “data windows” available to us have enabled the construction and application of GEI and IPI in
this study. Our previous work presented two of these data windows: Workflows that provide the understanding
of how a service request flows through the ULB, and Binary Matrix that provides the next level of granularity
on how functionaries interact with each data element of a service request. In this paper, we add a third, and
even more granular, data window of 2018 Citizen Transaction Data, journaling the actions taken at each step
of completing each citizen transaction including timestamps, that has allowed us to take a significant step
forward in addressing our core question of improvable performance. We have transaction data for all of the
services requested by the citizens of one whole state consisting of 112 ULBS for the year 2018.

4.4.1 Workflows

For each of the modules, we gathered data and information in three parts. To understand the workflow, we
first interviewed eGov’s team for the state as well as state officials on the workflow of each module. Each
of the three selected modules have their own workflow. Once a citizen submits a form or a request, all of
the information that they have submitted is passed through various levels of hierarchy in the appropriate
department within a certain number of days. These number of days, called Service Level Agreements or
SLAs, are unique to the Indian state where we carried out our site visits. If an official does not complete his
task within the given SLA, then the task will be escalated to the next level in the hierarchy. This accountability
model promotes transparency and improves efficiency. We developed an understanding of how the data
collected from a citizen is used and passed through a department to provide a particular service and how long
it takes to do so in comparison to the SLA for that service. This information is important in detecting possible
efficiency and privacy trade-offs while providing a service.

New Property Tax Assessment The quantitative evaluation of property tax payment depends on Usage, Clas-
sification, Zone, Age, and Occupancy Type data fields. Application particulars, such as contact details and
address are important in verifying personal identity and assets. Once a citizen submits an evaluation request,
the data is verified by a Junior Senior Assistant, then sent to a Bill Collector and Revenue Inspector who
verify details and conduct site visits. A revenue officer validates the evaluation, at which point the applica-
tion must be approved at the Commissioner Level in order to be completed. In smaller ULBs, two or more
of these functions may be completed by the same official. In larger ULBs, the process may be less uniform
so that work is spread across multiple officials in the same level of hierarchy. The workflow for processing
a property tax assessment application is described in Figure 20.[4] All data is first collected from the citi-
zen through an online portal, the Citizen Service Center’s (CSC) physical location, or the state’s online app.
Along the rows we see the various functionaries including Jr./Sr. Assistant, Bill Collector, Revenue Inspector,
Revenue Officer, and Commissioner. The green boxes describe the tasks each functionary is responsible for,
and the arrows indicate the order of operations.

New Water Tap Assessment The fields that are essential for the evaluation of water tax are Zone, Uses Type,
Water Source, Pipe Size and where it is applicable the White Ration Card. If the resident holds a White
Ration Card, that means they are eligible for subsidies. In that case, the name and address become important
for verification purposes, and that the person holding the white ration card is the one living at the property.
The Property Assessment ID must also be provided in the application, where all of the information from that
Property Tax (PT) assessment is available to the officials in the Water Tap Charges workflow. The workflow
generally looks similar to the PT module, where a Junior/Senior Assistant verifies application details, As-
sistant Engineer does a field verification and feasibility testing, Deputy Executive Engineer/Executive Engi-
neer/Superintendent Engineer scrutiny the estimation details, and the Commissioner approves the evaluation.
Figure 23 reflects this.

Public Grievance Redressal The workflow and escalation of tasks depends on the complaint and the depart-
ment to which the complaint is assigned. Unlike Property Tax and Water Tap Charges, each PGR complaint
can be addressed and completed by one functionary. The module maps to a municipal administration depart-
ment depending on the type of grievance submitted. This module requires the citizen to input contact details
of the citizen and grievance details including the location of the grievance and photos of the complaint if
relevant. Depending on the type and geographical area of the complaint, the back-end maps the complaint to




a functionary. If the functionary exceeds the SLA for that complaint, then the complaint will escalate to his
superior according to the escalation hierarchy shown in Figure 26.

4.4.2 Binary Matrix

The second type of data we needed was a matrix of how each data field for each service is used. We conducted
on-site interviews with service functionaries, the state employees that complete certain tasks in the service
workflows. During the interviews, a functionary from each level of the workflow was asked to identify the
data fields that they were given access to as well as the data fields that they needed to complete their task in
the workflow, and the data fields that were not necessary to complete their task but useful to have access to.
During the interviews, we built this Necessary Data Matrix (NDM) to structure this data. The rows contain
the data fields collected for a particular service and the columns contain the name of each functionary in the
workflow and their tasks. In the NDM, cells are filled with 1" if a particular functionary uses a particular
data field to complete his task, or ”’0” otherwise.

The state has guidelines on how each service is performed or how the outcome of each service is determined.
For services like WT and PT, there is a master sheet that is filled with relevant information, which then
calculates the respective tax assessment. The data fields collected and service workflows are the same across
all ULBs. The master sheet is also identical across all ULBs. In smaller ULBs, one functionary may be
responsible for several tasks that are spread out across multiple functionaries in larger ULBs. Although
these small variations in responsibilities exists, we assume the tasks performed, data access, and data use are
uniform.

See Figures 21, 24, and 27 in the Appendix for the NDMs for the selected service modules.

4.4.3 2018 Citizen Transaction Data

The final source of data includes the 2018 data collected by the state through eGov’s modules. With the
permission of eGov and our partner state, we were given access to the data collected by all New Water Tap
Connection applications, New Property Tax Assessment applications, and Public Grievance Redressals in
2018 for all 112 ULBs. The Data includes all data fields collected by these services as well as details of the
workflow transition for each application. The workflow transition documentation includes when a particular
application was received by a functionary, the time it took for the functionary to complete his task, the
functionary’s comments, and the state-mandated completion deadline for the application. Such granular data
on the movement of applications through workflows was extremely important for our results and analysis.

New Property Tax Assessment We were given access to all New Property Tax Assessment data from 2018.
In 2018, 201,458 applications were processed, which overall went through 931,393 workflow transitions.
As of the beginning of 2019, the state has processed 366,711 applications which has undergone 1,986,969
transitions in total. The fields which were collected and their descriptions are shown in Figure 22 in the
Appendix.

New Water Tap Connection In 2018, 101,849 New Water Tap Connection applications were processed, which
overall went through 747,521 workflow transitions. As of the beginning of 2019, the state has processed
160,809 applications which has undergone 1,192,056 transitions in total.[4] The fields which were collected
and their descriptions are shown in Figure 25 in the Appendix.

Public Grievance Redressal In 2018, 135,242 PGR submissions were processed, which overall went through
654,418 workflow transitions. As of the beginning of 2019, the state has processed 265,192 submissions
which has undergone 1,307,552 transitions in total.[4] The fields which were collected and their descriptions
are shown in Figure 28 in the Appendix. PGR has not yet been implemented for all departments for all ULBs.
In the eGov data we received, ULBs had a non-trivial number of transactions for the Revenue Department,
Administration Department, Town Planning Department, and Urban Poverty Alleviation Department. In this
study we analyze complaints from only these four departments.

5 Formulation of GEI and IPI

In this Section, we define the parameters required to calculate the Government Efficiency Index (GEI) and
the Information Privacy Index (IPI). While we discuss calculating GEI and IPI at the level of the service, note
that these indices can be calculated at the level of a functionary and at the level of an entity as well. The
parameters are constructed such that their definitions are applicable at multiple levels of granularity.



5.1 GEI

The Government Efficiency Index (GEI) is defined as the product of timeliness and accuracy parameters for
a give service or entity, as discussed in Section 3.3. GEI is constructed such that it ranges from 0-1, where a
value of 1 denotes highest level of governance efficiency.

5.1.1 Timeliness of Service

The definition of Timeliness of Service rests upon when a service is considered timely. We consider a service
timely when it is delivered on or before the desired Service Level Agreement (SLA). The ULBs in India
publish an SLA for each service they offer, as promised by the Citizen’s Charter. [3]' The Timeliness of
Service component is measured as follows: for a given service, it is the fraction of times the service is
delivered on or before the SLA over a given unit of time (i.e., hour, day, month, etc.). For a given group (a
division within ULB, the ULB as a whole), Timeliness of Service is measured by averaging the timeliness of
the services delivered by the group over a given unit of time.

Timeliness can be computed at the level of a functionary, given service, or for all services offered by an entity
(e.g., all services of a division within ULB, all services of the ULB, all services of the ULBs in a given block,
all services of ULBs in a given state, etc.) Accordingly, the equations for it come in three flavors.

Each functionary’s timeliness can be described by the proportion of tasks that the functionary has completed
within the task’s SLA as prescribed by the state’s SLA guidebook, the Puraseva User Manual. A functionary
is usually responsible for one task, although some functionaries are responsible for more depending on the
number of steps in the workflow of a service for a particular ULB. Depending on geography, number of
human resources, and citizen application, the workflow length may vary. Given the exact workflow of a
service for a ULB, the timeliness at the level of the functionary can be calculated.

In this paper, however, we analyze ULBs at the service level, as we do not have complete information on
the number of steps for each workflow in each ULB. This level of calculation allows for fairer comparison
between ULBs. The timeliness of a service is described by the proportion of instances the service was
completed by the SLA for that service. We can calculate this by dividing the number of timely instances
divided by the total number of instances for a given service. Suppose set s; consists of the durations of each
instance that the service ¢ was completed:

We can denote the timeliness of a service 7 with:

_ IH{silsi < SLA, |

ts
) sl
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5.1.2 Accuracy of Service

The definition of Accuracy of Service rests upon when a service is considered accurate. We consider a service
accurate when right service is delivered to the right person without any rework. The Accuracy of Service
component is measured as follows: for a given service, it is measured by the fraction of times the service is
delivered without rework over a given unit of time (i.e., hour, day, month, etc.). For a given group (a division
within ULB, the ULB as a whole), Accuracy of Service is measured by averaging the accuracy of the services
delivered by the group over a given unit of time.

Accuracy of a service can be delivered at the level of a service or an entity as previously described.

The accuracy of a service at the service level can be computed by dividing the total number of times the
service was accurately comleted divided by the total number of times the service was completed. The number
of services completed accurately is equal to the number of times the services was completed n minus the
number of times the completed service was petitioned by the citizen and resulted in a change. A proxy for
this latter value is the number of Revision Petitions r that resulted in a change in some service. So for a given
service s we can calculate the accuracy of the service at the service level as follows:

aszl—ﬁ 2

n

'Not all ULBs provide such SLAs.
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IPI is constructed such that it ranges from 0-1, where a value of 1 denotes highest level of information privacy.

We define Right Collection as collection of those data fields that are necessary for delivering the service. In
other words, without collecting these data fields, the requested service cannot be delivered. Right Collection
is measured for a given service or for services offered by a given group as Necessary Data Fields/Total Data
Fields Collected.

We define Right Use as access of data fields to only those (in the ULB) who need it for delivering the service.
Right Use is measured for a given service or for services offered by a given group as Number of Data Field
To Which Access Is Necessary / Number of Data Fields To Which Access Is Granted.

We define Right Disclosure as public disclosure data fields that protects personal identity and undesirable
inference. Right Disclosure is measured for a given service or for services offered by a given group as (/
- (Number of Data fields With PII or Undesirable Inference Disclosed / Total Number of Fields with PII or
Undesirable Inference)).

IPI is determined based on the analysis of data collection, use, and disclosure policies of ULBs. The real-time
value of IPI will rest upon the frequency and types of service requests a ULB serves.

5.2.1 Right Collection

The extent of right collection is determined by calculating the proportion of the collected data fields that are
actually necessary for the completion of the task or service. Since each task has specific data that it requires
to be completed, we can compute right collection at the task level as opposed to the functionary level. In this
paper, we compute right collection at the service level, though it can be computed at the entity level as well.

5.2.2 Right Use

The right use index measures the extent to which access of data fields is given only to those (in the ULB) who
need it for delivering the service. The right use parameter for each task is given by the dividing the number
of fields necessary to complete a given task by the total number of fields a functionary completing that task is
given access to. The right use parameter for a service is the average right use value across all tasks required
to complete that service. Ideally, a functionary should only have access to the fields that are required for him
to complete a given task, yielding a right use index of 1.

5.2.3 Right Disclosure

The right disclosure index should describe how protected personal identity and undesirable inferences are
against public disclosure. This parameter is defined as the proportion of fields that are considered PII that
are not open at each level. In our case study, home address and mobile phone number are considered PII, as
defined by eGov.

At the functionary level, right disclosure is calculated by the Proxy: 1 — (Data fields With PII or Undesirable
Inference Publicly Disclosed/Total Fields with PII or Undesirable Inference). For a given service, the right
disclosure parameter will be the same across all functionaries; data fields disclosed publicly are obviously
accessible by functionaries as well.

6 Analysis and Results

This section uses GEI and IPI separately as the basis for analysis based on services and ULB Tiers. To that, it
considers each element of each of these metrics, before reviewing the composition. of them. It then focuses
on the model ULB concept in Section 6.3, using the two indices as the basis for that.?

6.1 GEI

In this Section, we explore the distribution of timeliness and accuracy values for New Property Tax Assess-
ment, New Water Tap Connection, and Public Grievance Redressal across all ULBs. We often group ULBs
by tier as the varying volume of transactions and resources could affect GEI. We determine top-performing

2See [10] for additional details, analyses, and observations.
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ULBs according to GEI, and argue that since there are ULBs within each tier that have consistently high
GEI, then other ULBs within each tier can also improve their efficiency. We identify these top performers as
”Model ULBs.”

6.1.1 Timeliness and Adjusted Timeliness

We assess timeliness through several lenses. First, we observe the distribution of timeliness across all ULBs.
We calculate adjusted timeliness values and weighted impact of timeliness across all three tiers of ULBs
for New Property Tax Assessment (PT), New Water Tap Connection (WT), and Public Grievance Redres-
sal(PGR). For PT and WT, we identify model ULBs by tier based on the adjusted timeliness values and
quality workflow transparency. Identifying top-performing ULBs is important in later determining why these
ULBs in particular are able to maintain high levels of efficiency and perhaps even privacy. For PGR, we
observe timeliness values at various levels. Second, we analyze the distribution of timeliness values across
all ULBs by department. Third, we observe which ULBs perform well in which departments. Overall, we
determine model ULBs primarily by timeliness values across all departments and secondarily by the average
difference between SLA and the days it took to complete the set or subset of requests.

Adjusted timeliness gives a more accurate measure of timeliness as opposed to perceived timeliness. Per-
ceived timeliness is calculated as previously described. Application duration is defined as the difference in
timestamps from the application entry until the acceptance/denial of the application. Perceived timeliness is
the proportion of applications where the application durations are less than their respective SLAs. However,
when observing the distribution of the task durations, we observe that a non-trivial number of applications
have unrealistic application durations. Some applications were recorded as having been completed in less
than one or two days. Others show entry and approval within seconds. We assume that these applications
were received manually, proceeded through the workflow, and were accepted or denied manually. After the
completion of the workflow, these applications were likely then entered into the ERP system. Subsequently,
technical aids or administrators enter, digitally approve, and pass on the application according to all steps of
the workflow within a day. Applications digitally logged to have been completed in less than 1 day are likely
to have been recorded in this inaccurate manner. Inaccurate application durations can significantly improve a
ULBs timeliness value, leading to incorrect identification of model ULBs.

To normalize for inaccurate recordings, we calculate and compare an adjusted timeliness parameter. For
each service, the adjusted timeliness is calculated by ignoring applications that have application durations of
less than a day, and re-calculating timeliness as described in Section 5.1.1 with the remaining applications.
Adjusted timeliness is calculated as follows:

o Hsiltsi < SLAY A (s > 1)]
o {sils; > 1}]]

3)

Adjusted timeliness gives a more accurate measure of how timely applications are completed. It also allows
for a fairer comparison between ULBs, penalizing ULBs that record large numbers of inaccurate application
durations.

6.1.2 Timeliness Results

New Property Tax Assessment Overall, we observe a modal distribution of adjusted timeliness values across
all tiers, centered around 0.55 to 0.60. While a 55% timely service rate is not poor, we see examples of ULBs
in all tiers that have reached 90% - 100% timely service rates. Consequently, we determine that it is possible
to optimize timeliness across all ULBs.

We would expect to see that as the volume of applications that a ULB has to handle increases, that efficiency
would be compromised due to limits on resources. However, within each tier of ULBs we observe ULBs
with high adjusted timeliness values. We observe no obvious correlation between population or volume of
applications and adjusted timeliness, having R? coefficient values of 0.0049 and 0.0045 respectively. In
Figure 1, we describe the distribution of adjusted timeliness by tiers. Tier 1 ULBs have on average lower
timeliness values in comparison to the other tiers, as can be expected. Even if the volume of applications
received does not affect timeliness, there could be other factors that lead to more Tier 1 ULBs being less
efficient. Human and time resources do not grow proportionately with volume of applications, and the
organizational complexity of larger municipalities could further affect timeliness.
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PT: Adjusted Timeliness Distribution by Tiers
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Figure 1: Distribution of Adjusted Timeliness for PT by Tier: These boxplots separated by tier describe
the distribution of adjusted timeliness values. Each marker, representing a ULB, has size proportional to
the volume of applications received by that ULB. The pink reference lines indicate the average ¢,q4; for the
corresponding tiers. The yellow line indicates the median ¢,4; for the corresponding tiers

New Water Tap Connection We would expect to see that as the volume of applications that a ULB has to
handle increases, that efficiency would be compromised due to limits on resources. However, within each tier
of ULBs we observe ULBs with high adjusted timeliness values. We observe no obvious correlation between
population or volume of applications and adjusted timeliness, both having R? coefficient values of 0. There
is a very slight negative correlation between volume and adjusted timeliness for Tier 1. As volume increases,
timeliness has a very slight decrease. Overall however, there are ULBs that are able to perform well despite
volume. In Figure ??, we describe the distribution of adjusted timeliness by tiers. Tier 3 timeliness values are
shifted slightly to the right, but in general, all tiers have a spread of timeliness. The histogram is unimodal,
with the peak at the 0.65 to 0.70 bin. In comparison to PT, WT has higher timeliness in general.

Tiers 1, 2, and 3 have an average timeliness of 0.517, 0.508, and 0.559 respectively. All tiers have similar
timeliness, where the Tier 3 average and median are slightly higher than those for Tier 1 and Tier 2. Tier
3 has a maximum spread of timeliness values, ranging from 0 to 1.0. ULBs in Tier 3 receive fairly small
volumes of applications and yet have a wide range of timeliness. Workflows are likely not different, but
further studies should be completed to understand what differences with municipalities leads to the spread of
timeliness. Additionally, we can see here that large Tier 1 ULBs with large volumes of applications seem to
have lower timeliness.

PGR We analyze PGR timeliness from a couple of different dimensions.

e Which departments of which ULBs consistently provide timely service?
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WT: Adjusted Timeliness Distribution by Tiers
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Figure 2: Distribution of Adjusted Timeliness for WT by Tier: These boxplots separated by tier describe
the distribution of adjusted timeliness values. Each marker, representing a ULB, has size proportional to
the volume of applications received by that ULB. The pink reference lines indicate the average ¢,q; for the
corresponding tiers. The yellow line indicates the median ¢,4; for the corresponding tiers.

e Which complaints consistently require more time than the given SLA across all ULBs?

Unlike PT and WT, public grievances can only be submitted digitally. As soon as a complaint is submitted
by the citizen, it enters into the workflow and all its information, including time of submission, is recorded.
As aresult, we do not need to normalize the data for inaccurate application durations. Timeliness at the ULB
level or department level can be computed directly. See Figures 3 and 29 in the Appendix for a full table of
results.

We observe distribution of timeliness by Tier as well (Figure 4). It is easy to identify the top performing
ULBs in each tier for each department. As can be expected, Tier 1 ULBs process significantly more requests
than Tier 2 or Tier 3 ULBs. Tier 1 ULBs perform much worse when it comes to complaints in the adminis-
tration department. By breaking down the department timeliness by complaint, one can detect exactly which
complaints are leading the drop in timeliness by Tier 1 ULBs. As seen in Figure 15b, Tier 1 ULBs are partic-
ularly less timely regarding "Complaints regarding schools” and “Inclusion, Detection of Correction in Voter
List” than the average Tier 2 or Tier 3 ULB. As in Figure 15c one can then further break down the complaints
by ULB to determine which ULBs in Tier 1 are able to redress the specific complaint in a timely manner.

6.1.3 Accuracy

Currently there is no easy way to determine how accurately a PT or WT application or a public grievance
has been processed in the ERP system. A citizen can re-open a previous complaint if he is not satisfied with
the redressal. However, it is difficult to automate the process of determining whether the complaint is sub-
sequently closed due to the ULB not properly addressing the complaint or determined to be an unreasonable
request. Similarly, citizens can file a revision petition for WT and PT if they believe that their property tax
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PGR: Timeliness by Tier and Complaint
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Figure 3: Average Timeliness across Tiers by PGR Department
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PGR: Administration Department
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of water charges determination is incorrect. The assessment may initially be wrong due to a mistake on the
part of the ULB for multiple reasons. Functionaries could have inputted wrong values in the master sheet
that calculates charges. If the municipality accepts the revision petition, the citizen’s property assessment or
water charges tax may be affected. Even after approval however, the revision petition can be withdrawn.

An accuracy range for each service can be calculated. The minimum accuracy of a service is the proportion
of applications that were either never challenged or if challenged were not approved by the municipality.
It is technically possible that all applications were assessed or addressed accurately, making the maximum
accuracy parameter 1.0. However, a range of possible values is not necessarily helpful in comparing GEI
between ULBs.

Due to the complexity of accurately evaluating accuracy, this study did not account for accurate accuracy
values to compare GEI between ULBS. We assigned the accuracy parameter a value of 1 for all ULBs and
services. Further work and on-site visits should be completed to understand how to go about calculating this
parameter.

6.1.4 Maximization of GEI

As seen in Figure 1, Figure 2, and Figure 4, there exist high-performing ULBs across all tiers. Despite similar
volumes of applications, these model ULBs are able to maintain high timeliness values. The methodology
for identifying model ULBs is detailed in Section 6.3.1. Factors affecting GEI may include the number
of functionaries allotted to each municipal department, zoning patterns, adoption rate of use of the citizen
portal, demographics, and so on. By studying the top-performing ULBs, one can dissect the causes of high
timelines. Policymakers or municipal administrators can make the necessary changes to policy, organizational
structures, or workflows accordingly to maximize GEI. While ULBs may never reach a GEI of 1.0, the
average timeliness of all ULBs for each service can improve.

6.2 IPI

Using the workflows and NDM matrices, we calculated the right use, right collection, and right disclosure
parameters at the level of the functionary, service, and ULB. In this section, we will explain how each pa-
rameter was calculated and discuss the resulting values. A point to note about these parameters is that at the
ULB level, they are the same across all ULBs. In the state we studied, every ULB collected the same data for
each service. All ULBs follow similar workflows and evaluate each application or complaint using the same
criteria outlined by the state government.

6.2.1 Right Collection

The right collection index at the functionary level is calculated by understanding what data is necessary
for a given task to be completed and the data collected for that service. Each of the service forms include
mandatory data fields and optional data fields. For the purpose of this study, we consider “collected fields”
as all of the fields that are requested by a particular service. This includes the mandatory and non-mandatory
fields, as the government has the ability to observe all fields.

The right collection parameter at a functionary level by dividing necessary fields by all collected fields for a
particular functionary. The number of necessary fields is found by summing the corresponding column of a
functionary where a cell is denoted 1" if the field is necessary for completion of a task. All collected fields
is the number of fields given in the service form. At the service level, the parameter is found by dividing all
fields that are needed by one or more functionary by all collected fields. To calculate the numerator, we run a
row-wise "OR” function and sum the resulting values. The denominator remains the same. Accordingly, the
results for each of the services are shown in Figure 5, Figure 6, and Figure 7.

As all ULBs have the parameter values, the Right Collection parameter at the ULB level across all three
services we analyzed is 0.436.

6.2.2 Right Use

Like the right collection index, the right use index is calculated from the NDM matrix. At a functionary level,
the right use parameter is calculated by dividing the necessary data fields by all data fields that the functionary
is given access to. In this particular state, all functionaries are given access to all data that is collected. As a
result, the right collection and right use parameters at the functionary level are all the same across all services.
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Figure 5: New Water Tap Connection Right Collection Parameters: The functionary level parameters are

displayed under the columns of each functionary, while the parameter at the service level is displayed in the
right most column.
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Figure 6: New Property Tax Assessment Right Collection Parameters: The functionary level parameters are
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Figure 8: IPI Calculation for All ULBs

Right use at the service level, however, is calculated by taking the average of the right use indices across all
functionaries (See Figure 8). The ULB level right use parameter is similarly the average across all services.

6.2.3 Right Disclosure

The right disclosure values at the functionary level will be the same as that at the service level, as described
in 5.2.3. Across all information collected across all services, we consider Mobile Phone number and home
address as PII. We chose these specifically because our collaborators specified these as the targets for
anonymization in the provided data. Accordingly, the right disclosure parameter has been calculated. At the
ULB level, the right disclosure value is the average of the right disclosure values across all services.

6.2.4 Maximization of IPI

None of the ULBs we analyzed currently had an IPI value of 1. However, the three parameters that determine
IPI - Right Use, Right Collection, and Right Disclosure - can be theoretically maximized with minimal affects
on efficiency. Consequently, we argue that ULBs can attain the maximal IPI value of 1.

Right Collection Maximization

The Right Collection of a service is the number of data fields that are required by a ULB to provide a service
divided by the total number of fields. From Figures 5, 6, and 7, we observe that there is room for improve-
ment. Before e-governance systems were installed, paper forms collected extra information to enable quicker
processing in edge cases where that extra information was necessary. When the forms were transcribed to
digital systems, the unnecessary data fields were also transcribed. While there may be variations in the nec-
essary data fields between ULBs, each ULB can theoretically collect only the information it deems necessary
with modified data entry forms for each service. As a result, each service can achieve a right collection value
of 1.

Right Use Maximization

The Right Use for a service is the average proportion of data fields each municipal actor needs to complete his
role for all actors in a given service. Currently, all municipal actors have access to all data fields. Instead, a
ULB can theoretically impose restricted access controls where an actor is only given access to the data fields
he needs to complete his task. In certain edge cases, he may also request access to additional data fields.
Further study on such edge edge cases, including the frequency, kinds of edge cases, and additional necessary
data fields, should be completed. Restricted access control may also improve timeliness of a service. Instead
of having to sort through all data fields to find the relevant information for their task, restricted access provides
officials with the necessary subset of data. Consequently, right use may be maximized while having a positive
affect on efficiency.

Right Disclosure Maximization

While New Property Tax Assessment and New Water Connection have maximum Right Disclosure parame-
ters. PGR, however, discloses phone number of the citizen filing the complaint to the public. As we discussed
during on-site interviews, disclosure of phone number had no apparent purpose other than for the functionary
to contact the grievant. If this is the only use case, then it need not be publicly disclosed and instead can just
be accessed by the attending functionary. With no obvious affects on timeliness or accuracy of service, right
disclosure for PGR can also be maximized.

6.3 The Model ULB Concept Based on GEI and IPI
In this section we introduce and discuss the Model ULB concept. We begin by describing how it is calculated

in general for both IPI and GEI. In general, we consider values in the 75th percentile or higher as model. We
treat IPT and GEI slightly differently as discussed here. We then consider each of the three services, WT, PT,
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and PGR, independently and the final consider the composition of all three services, This analysis leads to
the conclusion that it is possible for a ULB to be a model ULB with respect to both efficiency and privacy; it
is not a zero-sum game.

6.3.1 Methodology for Determining Model ULBs

Determination of top-performing ULBs informs on the limitations of GEI and IPI for a given service and the
resources or workflows conducive to improved efficiency and privacy. ULBs above the 75th percentile in GEI
and IPI for their given tier should be considered model ULBs.

Due to the simplifications of the IPI calculation and lack of information on accuracy, we identify model
ULBs with a slightly different method. Only timeliness can be accurately calculated, and IPI can reasonably
be assumed to be similar, if not identical, within tiers. Thus we use timeliness as the primary factor in
determining model ULBs given our current data.

Determining the top-performing ULBs for PT and WT takes into account two factors: adjusted timeliness
and the difference between perceived and adjusted timeliness (d;). First, we consider ULBs with adjusted
timeliness greater than the 75 percentile and J; values above the median as model ULBs. We identify model
ULBs for each tier to normalize for factors related to the volume of applications, amount of resources, and
population size.

While ultimately adjusted timeliness values are most important in determining model ULBs within each
tier, we use the difference between perceived and adjusted timeliness (J;) as a secondary factor. A smaller
difference does not necessarily indicate a lower percentage of recording inaccurate application durations.
However, we use it as a secondary factor for two reasons. First, when comparing ULBs handling similar
volumes of applications, a smaller ¢, indicates a smaller proportion of applications had inaccurate application
durations. The adjusted timeliness values for ULBs processing similar volumes are similarly sensitive to the
number of applications that were inaccurately recorded. As a result, a slight preference can be given to the
ULB with a smaller §;. Second, when comparing ULBs with highly varying volumes of applications even
with the same tier, comparing d; values gives more leeway for ULBs processing large application volumes.
Suppose we have a ULB « that handles twice the volume of applications as ULB (. The adjusted timeliness
of « is less sensitive to a larger percentage of inaccurate application durations. ULB « can have a higher
percentage than 3 while §; for both will remain similar. This leeway partially accounts for the fact that the
amount of resources or SLAs for a ULB do not grow proportionally with the volume of applications received.
The ULBs are in a way given credit for having high timeliness despite large application volumes.

For PGR, we identify ULBs that provide consistent timely redressal for each department. We assume that
departments within ULBs function independently of each other. As a result, identifying model ULBs for all
PGR is not necessarily the most informative. Therefore a study of model ULBs for each department and tiers
together can provide the most information on why certain departments, with respect to specific volumes of
complaints, are still able to provide efficient service.

6.3.2 Property Tax: Model ULBs

Figures 9, 10, and 11 provide a table of the model ULBs for each tier and their relative performance to
other ULBs. Each marker in the plots indicates a ULB in the appropriate tier. The size of the indicator is
proportional to the volume of applications received. The blue and gray shaded areas show the range of the
25th and 75th percentiles for each axis. ULBs exceeding the 75th percentile in adjusted timeliness and 50th
percentile in the difference between adjusted and perceived timeliness are indicated in red. These are the
model ULBs.

In Tier 1, we identify 3 model ULBs: 1013, 1068, and 1075. While adjusted timeliness values are high, note
that 1013 and 1068 also have high proportions of applications that digitally were recorded to have undergone
the PT workflow in less than a day. Both ULBs have nearly 50% of inaccurate application durations. The
average application durations for both ULBs is seemingly low for such high volumes of applications. It is
possible that the calculated adjusted timeliness values include applications that were manually processed but
digitally recorded after one day. Although it is not as timely as the other two ULBs, 1075 seems to be using
the ERP system as designed: 1075 has an extremely low percentage of inaccurate application durations and
high average application duration. Perhaps 1075 should be the first ULB to be further analyzed on its high
timeliness and proper adoption of the e-governance system.
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Tier 2 has 10 model ULBs, all of which have timeliness ranging from 0.914 to 1.0. Unlike Tier 1, the general
trends seems to be that as the application volume increases, the percentage of inaccurate application duration
decreases. Perhaps Tier 2 ULBs are finding the ERP system more helpful in monitoring applications and
are better trained in using the system. ULB 1013 in particular stands out as exemplary, having high adjusted
timeliness and much lower percentage of inaccurate application recording. All other model ULBs have rather
high percentages of inaccurate recordings, having as high as 81%. Particularly in Tier 2 ULBs, the rate of
adoption of the digital systems should be addressed.

As seen in Figure 11, Tier 3 model ULBs include 1062, 1135, 1120, 1165, and so on . We expect IPI
to be fairly identical to the calculations explained in Section 6.2, as they use the most basic workflow. In
terms of GEI, the model ULBs have high timeliness values, ranging from 0.80 to 1.0. One would expect
that the ERP system in small towns in general is not used as intended; smaller towns may not have as many
computer-literate officials as corporations might. However, the model ULBs - except for 1135 - have fairly
low percentages of inaccurate recordings. ULB 1120 in fact has the lowest percentage out of all model ULBs
across all tiers. The method of training government officials on using the ERP system can be further studied
in 1120.

6.3.3 Water Tax: Model ULBs

Figures 12, 13, and 14 provide a table of the model ULBs for each tier and their relative performance to other
ULBs. As described in 6.3.2, each marker in the plots indicates a ULB in the appropriate tier. The size of the
indicator is proportional to the volume of applications received, and the model ULBs are marked in red. The
blue and gray shaded areas show the range of the 25th and 75th percentiles for each axis.

The seven Tier 1 model ULBs have adjusted timeliness values ranging from 0.71 to 1.0. Surprisingly, the
overall percentage of inaccurate application recordings in generally much lower than those for new property
tax assessment even while handling similar volumes of applications. One possible explanation for this dif-
ference is that the New Water Tap Connection is processed by the Engineering Department while the New
Property Tax Assessment applications are processed by the Revenue department. Perhaps the officials in the
Engineering department are better trained in using computer systems. 1007 in particular is exemplary as a
result.

Tier 2 model ULBs also have lower inaccurate recording percentages in comparison to Property Tax, similar
to Tier 1. 1006 in particular is an exemplary Tier 2 ULB - while handling a relatively large volume of
applications, it maintains 0.84 timeliness with an inaccurate application rate of 0.051%. It is interesting to
note that the interquartile range of the y-axis is much larger than the that of all other tiers as well as New
Property Tax Assessment.

Lastly, Tier 3 model ULBs range in timeliness from 0.76 to 1.0, including 1135, 1154, 1137, and 1149. ULB
1135 and 1156 have high adjusted timeliness but also high percentages of inaccurate recordings. Adjusted
timeliness overall vary greatly within Tier 3. Of note is ULB 1076, as it has high timeliness with extremely
low percentage of inaccurate application duration. ULB 1135 does perform the best with respect to timeliness
but also has an extremely high percentage of inaccurate application recordings.

6.3.4 PGR: Model ULBs

One method of identifying model ULBs is looking at the ULBs that are in the top 5 percentile for each
complaint across each tier. This process can be repeated across all departments and complaints to identify
model ULBs. These ULBs can be studied further to inform the observer on how possible differences in
workflow, amount of staff, and other factors can improve timeliness of service.

In general, we identify ULBs that provide consistent timely redressal for each department. Again, we assume
that departments within ULBs function independently of each other. As a result, identifying model ULBs
for all PGR is not necessarily the most informative. Given that the current SLAs are uniform for each
complaint across ULBs, we would expect that Tier 1 ULBs on average would provide less timely service
than smaller ULBs due to a larger volume of complaints or other such population-related factors. As seen in
Figure 15, this is not always the case. Surprisingly, in the Revenue Department Tier 1 ULBs overall perform
the best regardless of application volume. Therefore a study of model ULBs for each department and tiers
together could provide the most information on why certain departments, with respect to specific volumes of
complaints, are still able to provide efficient service.
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PT: Tier 1 Model ULBs

% of Inaccurate

Appplication

Durations

Difference in Adjusted
and Perceived
Timeliness

Weighted
Impact

Number of

ULE Code | Tier | Population e e

343054 2377 0.972042449 0.013645832 | 272803699 i 48.844052123 | 2,31253

118167 985 | 0.969262295 | 0015509279 | 3366497462+ 50456852792

203780 | BZ0 | 0.827B58081 | 0.012385821 {9.482926829F 7195121951 | 476.84

(a) Top-performing ULBs for New Property Tax Assessment timeliness of service in Tier 1 according to
criteria described in 6.3.1
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(b) Identification of Model ULBs in Tier 1: We plot ¢,q; against §; and choose top-performing ULBs accord-
ing to the criteria outlined in Section 6.3.1. The blue region shows the interquartile range of ¢,q; for Tier
1 ULBs. the grey region shows the interquartile range for J;. Each marker corresponds to a ULB in Tier 1
where the size of the marker is proportional to the number of applications received by that ULB.

Figure 9: Tier 1 Model ULBs with respect to Timeliness of Service for New Property Tax Assessment
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PT: Tier 2 Model ULBs

Difference in Average % of Inaccurate

ULB Code | Tier | Population .ﬂ’::;:\,:::trl::s Tl?r:flfr::(:s Adjusted and Application Appplication “::ii::d
Perceived Timeliness Duration Durations

1030 2 97053 1687 0.964448494 0.012433543 3739774748 18.604651163 349.00
1034 2 71092 1065 0.990430622 0.00581350%9 1.994366197 32.653061224 £68.00
1061 2 534633 708 0.915966387 0.027536438 4.276836158 32.768361582 1054.81
1067 2 53425 196 0.962121212 0.0123658584 4.7704081463 34.973325430 72744
1084 2 57507 452 0.949152542 0.024298785 3.528761062 47.787610619 1627.02
1089 2 55082 6468 1 0 0.616766467 £0.75117370% 188.58
1117 2 51163 751 0.968627451 0.020720084 2760319574 66.045272969 22670
1121 2 91234 349 1 a 0.776504298 70.886075949 429.02
1132 2 63103 237 0.956521739 0.030820033 2.097046414 81.586826347 £48.50
1136 2 61540 387 0.914285714 0.015944844 6.27131782%9 85.3846819484 353.83

(a) Top-performing ULBs for New Property Tax Assessment timeliness of service in Tier 2 ac-
cording to criteria described in 6.3.1

PT: Tier 2 Identification of Model ULBs
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(b) Identification of Model ULBs in Tier 2: We plot t,q; against §; and choose top-performing
ULBs according to the criteria outlined in Section 6.3.1. The blue region shows the interquartile
range of tq4; for Tier 2 ULBs. the grey region shows the interquartile range for §;. Each marker
corresponds to a ULB in Tier 2 where the size of the marker is proportional to the number of
applications received by that ULB.

Figure 10: Tier 2 Model ULBs with respect to Timeliness of Service for New Property Tax Assessment
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PT: Tier 3 Model ULBs

.
0 o T | oo Nmbr | lwted | Dl ot | ol | i | Mo
Duration Durations

1062 3 49477 510 0.863309353 0.024925942 9.288235294 18.235294118 440.29
1120 3 47220 507 0.935550936 0.00330508 6.055226824 5.128205128 474.32
1134 3 31572 140 0.801724138 0.033990148 8.371428571 17.142857143 112.24
1135 3 26259 208 1 1] 0.504807692 91.346153844 208.00
1146 3 34623 272 0.91954023 0.028989182 5.213235294 36029411765 250.11
1148 3 35150 546 0.856 0.012131868 9.076923077 8.424908425 447.38
1155 3 30782 506 0.944444444 0.01010101 5.982213439 18.181818182 477 .89
1165 3 32574 n 0.962732919 0.015126859 3.874538745 40.590405904 260.90

(a) Top-performing ULBs for New Property Tax Assessment timeliness of service in Tier 3 ac-
cording to criteria described in 6.3.1

PT: Tier 3 Identification of Model ULBs
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(b) Identification of Model ULBs in Tier 3: We plot t4q; against §; and choose top-performing
ULBs according to the criteria outlined in Section 6.3.1. The blue region shows the interquartile
range of ¢,q4; for Tier 3 ULBs. the grey region shows the interquartile range for J;. Each marker
corresponds to a ULB in Tier 3 where the size of the marker is proportional to the number of
applications received by that ULB.

Figure 11: Tier 3 Model ULBs with respect to Timeliness of Service for New Property Tax Assessment
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WT: Tier 1 Model ULBs

: Number of Adjusted Difference in fdju:tod Auo-rag.- % of In-l::rlrahl Weighted
ULBE Code | Tier o o and Perceived Application Application
Applications Timeliness o . . Impact
Timeliness Duration Durations
1073 1 1,034,358 2 1 0 6.50 0.00 2.00
1008 1 196,601 2,886 0.970336566 0.0114645414 4.48 39.26 2,800.39
1035 1 251,175 2,316 0.875547765 0.001827019 9.78 1.47 2,027.77
1007 1 108,171 1,439 0.843504732 0.00018957 10.59 0.14 1,242.73
1015 1 166,344 a10 0.751651255 0.01624998 12.44 6.54 608.84
1075 1 203,780 1.867 0.729155008 0.01160557 12.64 4.28 1,361.33
1004 1 151,677 3nz 0.709677419 0.006903558 13.00 2.38 2,208.52

(a) Top-performing ULBs for New Water Tap Connection timeliness of service in Tier 1 according to criteria described
in6.3.1

WT: Tier 1 Identification of Model ULBs
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(b) Identification of Model ULBs in Tier 1: We plot ¢,q; against §; and choose top-performing
ULBs according to the criteria outlined in Section 6.3.1. The blue region shows the interquartile
range of ¢,q; for Tier 1 ULBs. The grey region shows the interquartile range for d;. Each marker
corresponds to a ULB in Tier 1 where the size of the marker is proportional to the number of
applications received by that ULB.

Figure 12: Tier 1 Model ULBs with respect to Timeliness of Service for New Water Tap Connection
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WT: Tier 2 Model ULBs

. . Number of Adjusted Difference in .A.\dius‘ted Aue.rag.a % of Inlacclrjrala Weighted
ULB Code | Tier | Population .. i X and Perceived Application Application
Applications Timeliness ) ) ) i Impact
Timeliness Duration Durations
1117 2 51,1463 715 0.883114883 0.016183816 773 13.85 63143
1122 2 65,706 440 0.876254181 0.03965491 6.05 32.05 38555
1118 2 62,253 738 0.836795252 0.014153257 9.36 8.67 617.55
1006 2 61,749 1,367 0.827205882 0.000884828 12.39 0.51 1,130.7%
1033 2 57,246 1,237 0.821489002 0.007937029 9.60 4.45 1.016.18
1032 2 87,200 295 0.786206897 0.003623611 11.89 1.69 231.93
1071 2 58,590 549 0.767891683 0.013529082 11.43 5.83 421.57

(a) Top-performing ULBs for New Water Tap Connection timeliness of service in Tier 2 accord-
ing to criteria described in 6.3.1

WT: Tier 2 Identification of Model ULBs
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(b) Identification of Model ULBs in Tier 2: We plot ¢,q; against d; and choose top-performing
ULBSs according to the criteria outlined in Section 6.3.1. The blue region shows the interquartile
range of t.q; for Tier 2 ULBs. The grey region shows the interquartile range for §,. Each marker
corresponds to a ULB in Tier 2 where the size of the marker is proportional to the number of
applications received by that ULB.

Figure 13: Tier 2 Model ULBs with respect to Timeliness of Service for New Water Tap Connection
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WT: Tier 3 Model ULBs

Difference in Adjusted | Average % of Inaccurate

Paopulation A’::Ti:r;:; T?:\i:lisrtl:‘:s andl Per:ca ived Appli calti on Appl ic?ti on W;:i‘i::d
Timeliness Duration Durations
1135 3 26,259 267 1 1] 1.92 75.66 267.00
1156 3 48,838 306 0.892241379 0.026059275 693 24.18 273.03
1154 3 21,464 141 0.866141732 0.013290892 10.38 9.93 122.13
1137 3 46,159 69 0.848484848 0.006587616 8.80 4.35 58.55
1149 3 30,279 40 0.789473684 0.010526316 13.45 5.00 31.58
1076 3 39,667 471 0.773019272 0.001927649 10.11 0.85 364.09
1145 3 44,359 454 0.765586035 0.028273614 8.62 12.06 34911

(a) Top-performing ULBs for New Water Tap Connection timeliness of service in Tier 3 accord-
ing to criteria described in 6.3.1

WT: Tier 3 Identification of Model ULBs
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(b) Identification of Model ULBs in Tier 3: We plot ¢,q; against d; and choose top-performing
ULBs according to the criteria outlined in Section 6.3.1. The blue region shows the interquartile
range of t.q; for Tier 3 ULBs. The grey region shows the interquartile range for §,. Each marker
corresponds to a ULB in Tier 3 where the size of the marker is proportional to the number of
applications received by that ULB.

Figure 14: Tier 3 Model ULBs with respect to Timeliness of Service for New Water Tap Connection
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PGR: Administration Department
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6.3.5 All Services: Model ULBs

Considering just PT and WT, we observe a couple ULBs of note. First, we identify 1073 as a model ULB
in Tier 1 (see Figure 12) but only 2 applications were received. We can disregard this ULB due to the trivial
volume of applications. Second, 1075 is classified as a model ULB for both new property tax assessment
and new water tap connection. It receives a significant volume of applications (1,867) but maintains high

timeliness, where tleT) = 0.83 and th‘;T) = 0.73. Additionally, only about 7.2% of PT applications and
4.3% of WT applications are incorrectly recorded. Such low numbers imply that the ERP system is being

utilized as intended during the application workflow as opposed to after the processing is manually completed.

In Tier 2, 1117 and 1032 are model ULBs for both WT and PT. For 1117,the percent of inaccurate application
durations for WT is 14% while it is 66% for PT. Such a large difference within one ULB is surprising. How-
ever, the PT module falls under the the Revenue Department and the WT module falls under the Engineering
Department. It’s possible that officials in the Engineering Department were more skilled with computers such
that adoption of the ERP system did not require a high activation energy.

Although 1135 is classified as a model ULB for both PT and WT, the data indicates that 1135 may not nec-
essarily be a timely and transparent ULB. When calculating adjusted timeliness, we disregarded applications
that were processed in less than a day. The one day threshold is a lower bound, as applications with durations
of less than 2-3 days are likely also inaccurately recorded. 91% of PT applications and 75% of WT applica-
tions were recorded to have been completed in less than a day. It is possible that if the threshold for being
considered inaccurately recorded is increased to 2 days from 1 day, the majority of the remaining PT and WT
applications would be considered ignored as well in the timeliness calculation. Further work is required to de-
termine if 1135 is in fact providing services in a timely manner or recording inaccurate application durations
with a higher time threshold.

In Figure 16, we identify model ULBs across all services. In this analysis, identification of model ULBs
boils down to timeliness values if ULBs within the same tier are being compared. As such, for each tier we
plot timeliness of PT on the x-axis and WT on the y-axis. Then we color the ULB markers on a scale of red
to green correlating with the ULB’s overall timeliness for PGR. ULBs performing above the 75th percentile
for PT and WT and above the 50th percentile for PGR are considered overall model ULBs. We give more
leeway to PGR as performance can vary widely across departments. In Tier 1, 1073,1008, 1075, and 1024
are considered model ULBs. Tier 2 model ULBs include 1117, 1118, and 1034. Tier 3 has only one model
ULB: 1135. The size of the markers in Figure 16 indicate the volume of applications or requests received.
Model ULBs handling large volumes in particular should be further studied.

7 Implications on Public Policy

A methodology for comparing efficiency and privacy of various entities provides a structure to understanding,
evaluating, and comparing governmental processes. The process for evaluating GEI and IPI as well as the
resulting values provide multiple lenses through which the workflows of a state, ULB, or department can be
analyzed, as discussed in Section 6. In particular, we highlight a couple use cases for GEI and IPI.

7.1 Evaluating the Trade-Offs Between Efficiency and Privacy

From Section 6.2, it is clear that there is reasonable room for improvement in privacy standards at the service
and functionary level. The most obvious optimization is tightening access controls for functionaries in terms
of the citizen information they have access to. When a citizen files a new water tap connection application
or new property tax assessment application, a Jr./Sr. Assistant first views the application to verify contact
and personal details. However, he/she does not need access to details about the building, construction type,
occupation, and so on, as can be seen in Figures 21 and 24 in the Appendix. If he/she were not given
immediate access to these fields, then the right use parameter would increase, leading to an increase in IPL
Access controls that are too strict, however, could lead to decreases in efficiency. Consequently, the structured
methodology we provide to evaluate both efficiency and privacy in tandem is informative.

7.2 Learning from Model ULBs
Across all services, top-performing ULBs within each tier are identified according to certain criteria outlined

in Section 6. As all ULBs currently have the same IPI and the accuracy parameter has been set to 1, the model
ULBs identified according to timeliness can be considered top-performing with respect to both IPI and GEL
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These ULBs can be studied more in depth to understand why they are able to provide timely services. Each
ULB, even within tiers, might have slight variations in their workflow. Consolidation or separation of certain
tasks or roles may lead to an improved workflow. Such kind of specific optimizations can be detected and
implemented in other places through analyzing model ULBs.

Conversely, comparison of GEI and IPI can identify ULBs that consistently perform poorly for a given service
or redressal for specific complaints. One can use a methodology similar that described in Section 6.3.1. ULBs
within each tier performing under the 25th percentile can be targeted for improvement. By comparing to the
respective model ULBs for each service or complaint, ULBs marked for improvement can compare staffing
models, workflow modifications, and other such ULB dependent factors.

Furthermore, parameters for GEI can be calculated at the functionary level as well, as described in Section 5.
Calculating timeliness for each functionary along the service workflows can inform on where the bottleneck
for a particular ULB may be. Once this is identified, the ULB can act accordingly, possibly by increasing
resources for that particular task. Making the functionary timeliness values public for ULBs of similar size
to view can give a basis for comparison as to what can be reasonably expected of each functionary.

7.3 Reviewing Fairness of SLAs

GEI analysis for PGR across all departments and complaints could be used to identify complaints for which
the SLAs may need to be reviewed or possibly differentiated by tier. SLAs are uniform for each service
and PGR complaint across all ULBs regardless of the volume of applications or complaints received. While
shorter SLAs push ULBs to complete tasks in a timely manner, SLAs that are consistently not being met may
do more harm than good. SLAs consistently not being met could impact citizens’ trust in the municipality.
Furthermore, funtionaries, particularly in PGR, are being evaluated by the number of times they have met or
not met the SLA. For PGR, this value is public. However, it cannot be reasonably expected that functionaries
performing the same role in a village versus a corporation will be able to complete their jobs in the same
way for some complaints due to the sheer difference in volume of complaints, population, and physical
constraints of being in a large ULB. Since SLAs do affect a functionary’s performance metric, it is interesting
to investigate first by tier, for which complaints the SLAs are consistently not being met.

A modified version of timeliness can be used identify the subset of complaints whose SLAs may need to
be re-evaluated, in general or by tier. While timeliness measures the proportion of complaints addressed by
the SLA, it does not provide information on how close or far from the SLA complaints are being addressed.
Timeliness is calculated under the assumption that the SLAs are fair and correct. If timeliness values across
ULBs are low, then either the SLA is too low, or it is low for a reason and ULBs need to improve their
workflow process, staffing model, or other such organizational factors. Using a threshold or a percentile
threshold for timeliness, one can determine what is considered a low timeliness for a given complaint for
a particular tier of ULBs. If the state expects a timeliness of service rate of 50%, then one can expect the
distribution of timeliness values for a given complaint to be normally distributed with a mean of 0.50. If
the probability of sampling the relevant subset of ULBs’ timeliness from this distribution is below a certain
threshold, then one may need to re-evaluate the SLA itself. 3

If the complaint is time-sensitive, however, then the pros and cons of increasing the SLA time should be
weighed. For example, “Electric Shock due to Street Lights” or "Illegal Draining of Sewerage to Open Site”
are complaints that regardless of timeliness values across tiers, should have low SLAs. In general, complaints
regarding Public Health and Sanitation are time sensitive.

8 Conclusions, Limitations and Further Work

In this section we highlight the conclusions we draw from this work, consider the possibility that such mea-
surement and evaluation may distort behaviors, and then look forward to further work we foresee for this
effort.

3In a recent workshop run by the authors, the participants suggested variable SLAs. The idea was to have a standard
SLA available to all citizens, but an expedited one for those wishing to pay extra for the privilege. This would put some of
the SLA requirement into an economic regime and allow ULBs both to perhaps hire additional staft to meet the increased
demands, as well as reduce some of the routine load on the existing functionaries. We expect possible extensions such as
this to be later developments.
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8.1 Conclusions

This study lays out and applies a methodology to analyze how ULBs perform on the axes of government
efficiency (GEI) and informational privacy (IPI). Using real data from eGovernments Foundation for three
government services - New Property Tax Assessment, New Water Tap Connection, and Public Grievance
Redressal - we demonstrate that both efficiency and privacy are measurable concepts in the context of urban
governance. The model of identifying top-performing ULBs allows us to conclude that there are exemplar
cases of ULBs that need to be studied further. These model ULBs demonstrate that ULBs can have high
GEImpact and IPImpact, and that there is room for improvement for model ULBs as well.

We analyze the performance of ULBs by tier, as the volume of applications received and the resources avail-
able to each ULB affects the timeliness parameter of GEI. We also discover that certain New Property Tax
Assessment and New Water Tap Connection applications in some ULBs have gone through the digital work-
flow in the ERP system in a suspiciously small amount of time. We identify applications that have inaccurate
application durations, and ignore those during the calculation of adjusted timeliness. As only online com-
plaints can be filed, the Public Grievance Redressal module does not have applications with inaccurate appli-
cation durations. In addition to grouping and analyzing ULBs by tiers, we identify top-performing ULBs in
each department independently. There exist ULBs that are generally top-performing as well across all PGR.
As TP is the same for each service across all ULBs and accuracy could not be calculated with the collected
data, ULBs with high timeliness within each tier are considered model ULBs, regardless of the volume of
applications received. We identify ULBs that have high timeliness across all services, demonstrating that it
is possible to maximize efficiency irrespective of population or the resulting volume of transactions.

Finally, we calculate and compare GEImpactisq; and I PImpact,ete; across all ULBs. While ULBs with
low impact are not necessarily less efficient or private, ULBs with high impact on both axes should be further
studied to understand what specifics about their workflow, organizational structure, or resource structure leads
to high efficiency and privacy impact even with a high volume of applications.

8.2 Limitation: Metric-driven Behavior Distortion

It is valuable to note here that our metrics, GEI and IPI, are valuable for evaluation of an individual organi-
zation or as the basis for comparison. The concept of a model ULB was devised in order that a ULB might
compare itself to some ideal. In addition, ULBs, especially in the same Tier might be compared with each
other. In that context, we observe that it is human nature to try to improve oneself with respect to metrics
being applied.

We recently learned that when a ULB is setting up its system, it is provided with a minimum set of required
fields for each module and function, but it can choose additional fields to be required. For example, some
ULBs may require additional documentation on the ownership or physical details of a piece of property,
where other ULBs may choose not to, leaving those additional pieces of data as optional.

Now, if we return to the IPI evaluation, we note that it is based in part on the number of fields required divided
by the number of fields collected. Thus, we hypothesize that there is motivation for ULBs to increase the
number of required fields, in order to improve their privacy evaluation, if they think they will ever collect
the information that may otherwise be optional. What is perhaps even more important here is that it may
motivate ULBs to require collection of information that may provide a privacy risk to the citizen and is in fact
not necessary.

We have not observed this sort of distortion of behavior, but recognize that it may happen. We note here that
this example demonstrates an interesting tradeoff in the design and use of these metrics. There is not likely
to be a perfect answer to the dilemma, and we note that it is better to have evaluation than not, but one needs
to be careful and thoughtful about the application of it and the consequences of it.

8.3 Further Work

A methodology to calculate efficiency and privacy is helpful in determining top-performing ULBs within an
entity, in this case our study state; however, further work can be done to improve the indices to make them
more accurate, informative, and comprehensive.

There are a couple of more specific questions we may ask with regards to this study. First, in this study
we only calculate GEI and IPI at the service level for each ULB. An interesting direction for further work
includes implementing the methods laid out in Section 5 to calculate GEI and IPI at the functionary level.
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In particular, observing and analyzing timeliness at the functionary level across ULBs can provide a wealth
of information on exactly which task or functionary in the workflow for each service is the bottleneck for
improving timeliness. Once the bottleneck is identified, municipalities can have individualized solutions for
addressing the issue. ULBs with high timeliness across all functionaries can serve as case studies for those
unable to consistently maintain high efficiency. In general, on-site studies and interviews can be completed at
the model ULBs identified in this document to pinpoint exactly what factors lead to high timeliness. Further
investigation can be done on why ULBs with high impacts and high timeliness are able to maintain efficiency
while handling large volumes of applications.

Second, further work is required to develop a methodology to calculate accuracy or develop a proxy for
accuracy. Accuracy is an important component of GEI, and while we currently assume that accuracy values
are largely close to 1, research confirming that assumption needs to completed. Calculation of accuracy may
require designing and implementing a way of logging accuracy in the ERP system with eGov.

Third, for complaints in PGR that have been marked as possibly requiring review, a process for determining
any change in SLA can be developed. While we calculate GEI based on the assumption that SLAs are fair
and correct, we recognize that this may not necessarily be the case. This process would take into account the
urgency of the complaint as well as timeliness information. Based on the resulting analysis, it may also be
argued that some SLAs should be dependent on the tier of a ULB so that functionaries in corporations are not
penalized for urban mobility or resource issues that are out of their control.

Fourth, a more rigorous approach to identifying ULBs that are not properly documenting application work-
flows in the ERP system can be developed. In this study, we classify applications that have an application
duration of less than a day as incorrectly recorded transactions. It is reasonable to assume, however, that most
applications completed in less than a couple days may have also been incorrectly recorded, particularly if the
applications were from Tier 1 ULBs. In general, it would be interesting if we could train a machine learning
model that could predict timeliness of a ULB based on a range of socio-economic or organization factors,
including population, volume of transactions, amount of resources, geographic location, and so on. Depend-
ing on the model, we could gain valuable information regarding the importance of each of these factors in
determining the performance of a ULB.

Most importantly, now that there exists a methodology to measure and analyze government efficiency and
informational privacy, the general direction of further research should be to understand any causal affects
between GEI and IPI. Do implementing changes to access controls or data disclosure affect government
efficiency? More excitingly, can we innovate upon existing procedures to improve both efficiency and privacy
in a sustainable manner? Answering this question will require further field work, experiments with changes
to the workflows or ERP system for particular services, and so on. Equipped with the lessons from our current
study, we hope to expand upon this line of research in the future.
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and the documents and correcr|
or alter if any; Check for the
rejection comments and
provide the required info;
checks for the details and

Gather the application particulars;
Conducts the feasibilty of providing
the tap connection; approves or
disapproves; proceed for the field
verification to ascertain the
estimation detail materials
required, cost, et to enter into
system; receiev the estimation

Scrutiny the
estimation details
and comments in

Validate the comments of the:
preceeding officials with the
application particulars;

payment of the same; N P N - line with the o
acknowledge the receipt of the| P1INS the estimation notice; | payment details and prepares to erplication approved and then digitally
. . collects the estimation charges| forward the application to the . sign the sanction order
sanction order and be available " H 5 a0 particulars
o the date of tap execution |24 Gelivers the receipt for the | senior officials for approval; get
P same to citizen; availabel for | the information of the sanction
print of sanction order order and prepare for tap
execution ; enter the tap execution
date in the system

PT Assessment Number* 1 1 1 1 1

Name of Applicant 0 0 0 0 0

Mobile No 0 0 0 0 0

Email 0 0 0 0 0

Aadhar No 0 0 0 0 0

Locality 0 0 0 0 0

Address 0 [ 0 0 0

Zone/Ward/Block 0 0 0 0 0

No of Floors 0 0 0 0 0

Property Tax 0 0 0 0 [

Connection Type* 1 1 1 1 1

Water Source Type* 1 1 1 1 1

Property Type* 1 1 1 1 1

Category* 1 1 1 1 1

Usage Type* 1 1 1 1 1

H.S.C Pipe Size (Inches)* 1 1 1 1 1

Sump Capacity (Litres) 0 0 0 0 0

No. of Persons 0 0 0 0 0

P. Tax Receipt 0 0 0 0 0

Dlstﬂbl.ltlon Line 0 0 0 0 0
Location Map.

White Ration Card 0 0 0 0 0

20Rs Court Fee Stamp 0 0 0 0 0

Approver Department* 1 1 1 1 1

Approver Designation* 1 1 1 1 1

Approver* 1 1 1 1 1

Figure 24: New Water Tap Connection: Necessary Data Matrix
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Figure 25: New Water Tap Connection: 2018 Data Fields
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Escalation Hierarchy
ADMIMETRATION PUBLIC HEALTH
REVEMUE
[education] B SANITATION

e
9§ »
e /e, Basistant
»
»

Municipal Health Cfficer

Sourte

SssistantTeputy AsgstantDeputy

Commissioner Commissioner
TOWM EMGINEERING URBAMN POVERTY
FLAKMMING [eater charges) ALLEVIATION

[strest lights]

Sourte

-I:IJFI:E “
»

¥ b
Building Cvarseer/

o hesistant Engineer Community Onganizer

»
.
»

Executioz Enginear Froject Officer

dsgistant City Planner

¥ »

fssistartTieputy SssistantTeputy o
Commissioner Commissioner L

Commissioner

Figure 26: PGR Escalation Hierarchy([4]
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Citizen (Call/Website/Mobile
App)

Help Desk Officer (ULB
Official)

GO

'ULB Official First Level
Escalation

File complaint; View the

Receives the compaint in
the inbox; Is the complaint

complaint with the action taken Files oiomplamt on Lo Receives complaint for which atter.nded W“h.m the
ainst it; Complaint reopened G I T (i routing is not defined; forwards et e
(DECISION); Cizen submis | “mPint fisd defined inthe | et e oftcal | (PECISION); Compaint
i wi’th e system (DECISION) P automatically escalated to
& the next official; Complaint
closed with action taken
1 1 0 1
1 1 0 1
0 0 0 0
0 0 0 0
0 1 1 0

o|=|—|—

o|=|=|—

ol|=|—|—
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Figure 27: Public Grievance Redressal: Necessary Data Matrix




Complaint Index

Field Name Type
escalationFuncionaryfssigneddate date
ascaletioniFunchonaryifSLA inbager
daparrmentCode siring
registened intager
receivingbods siring
complaniPenad double
cumentFunctiohandsSLA atring
nFrocass integer
localityMNarmse giring
inialF inctionary Assigneddate date
inialF mctionanyMablleMumber siring
complantfgeingFromDue doubde
complaniGes geo_palnt
el giring
cumrentFunctonardfSLA inbager
cumentFunchenaryhssignaddate date
ascalalioniFunctienarypeingFrombDue  doubde
complananthame siring
complaniDuration doubde
escalalionLevel integer
cilyRegonhame siring
wardhame giring
cumentFunctionarySLADays lang
ward{3an geo_palnt
raidpenad inbager
complantfgeingdaysFromDue lang
HELA inbager
ascaletioniFunchonarylaSLa siring
complanantEmal siring
durationrange siring
ascalationData data
complenifReCpenadDate date
complaniTypebams siring
asalgneshlame siring
inizalF unclionanyMame B1ring
escalation3Funciionaryfssigneddate date
ascaletioniFunchonarySLADays lang
cityDistnctiCode siring
ascalationzFunchonaryiSLA inbager
EELA siring
inikalF unclionany AgengFramDue doubde
currentFunctionarydgeingFromDue doubde
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escalation2FunctienanylaSla
noOfFesdbackReviaws
asslgnesld

lesdibackinyards
salistachonindex
ascalation2FunchonanygelngFromDue
createdData
clesedByFunctionaryMName
complanilsClesed
escalationiFuncienarySLADays
raaganForfepection

HCiogad

clozed
astalation2Funchonanydssignaddate
escalationZFunctionanyMame
escalation3FuncenanydgelingFrombue
complantStatusMame
escalation3FunctienanylaSla
rating

BOLRCE

cityGrade

initalF unctonary 1S LA

datails

dapartmentiame
complemanthiobda
TesdbackRaagan

durationRange

InitalF unctonary SLADEY::
addressad
cumrentFunctonaryibebilaMumber
cityDistmnctMName
escalation3FunctionanyiSLA
noOfFesdback Taken

initalF uncionarylsSLA

wandio

landmarkDetails

rejecied

cityCods

localityMo

feedbackDate
escalation3FunctionanyMame
calegoryMames
complaniTypeCode
cumrentFunchonaryame
feedbackRatng

clityMame

eityDomainLid

47

atring
inbager
lorg

arirg
double

double
date
airireg
sirirg
lorg
airireg
Iritager
bookean
date
arirg
double
airireg
aring
Irite ger
sirirg
arirg
nteper
airireg
airirg
airireg
sirirg
arirg
long
Iritager
airirg
airireg
Irite ger
Iriteger
airireg
aring
airireg
intager

arirg

airing
date

airing
atring
alrireg

Biring
intager

atring
airing



I
fesdbackCallStatus

initsalF mctionary SLADaEys
localbyGen
ascaleion2FunctoenarySLADays
escalationiFunctanarydame
complantSLADeys
completionDate

categoryld

atring
alring
lorg
geo_palnt
lorg
atring
loig

date

larg

Figure 28: Public Grievance Redressal: 2018 Data Fields
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PGR: Timeliness Results by ULB and Department

Department
ULE = Administration Revenue Town Planning UPA
1001 1.00 0.81 0.38 1.00
1002 0.00 0.88 0.40 0.50
1003 0.28 0.54 0.28
1004 0.38 0.53 0.25 1.00
1005 0.33 0.88 0.58
1006 0.67 0.44 0.40
1007 0.67 0.00 1.00
1008 0.25 0.65 0.55 0.50
1005 0.00 0.38 0.08
1010 1.00 0.91 077 0.50
1011 0.50 0.55 0.29 0.50
1012 0.51 0.27 0.00
1013 0.59 0.75 .46 0.50
1014 0.00 0.324 0.41 0.00
1015 .00 0.12 0.21 0.00
1016 0.50 0.76 0.23 0.94
1017 0.56 0.47 0.21 0.00
1018 0.50 0.77 0.58 0.88
1015 1.00 0.83 0.00
1020 0.00 0.44 0.14 0.57
1021 0.25 0.85 0.48 0.19
1022 1.00 0.50 0.78 1.00
1023 0.50 0.59 0.09
1024 Q.00 0.83 0.47
1025 0.00 0.55 0.00 0.25
1026 0.00 0.13
1027 0.00 0.63 0.09
1028 0.13 0.56 0.06 0.14
1029 .00 0.83 0.25
1020 071 0.57 0.16 0.50
1031 0.20 0.66 0.17 0.00
1032 0.67 0.69 0.34 0.60
1033 0.50 .77 0.25
1024 1.00 0.83 0.00 0.e0
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Department

ULE = Administration Revenue Town Planning UPA
1035 071 077 0.76 1.00
1059 1.00 0.e0 0.78 0.00
1060 0.75 0.97 0.20 0.50
1061 0.90 0.45

1062 0.63 0.54 1.00
1063 0.00 0.33 0.14 0.50
1064 0.17 0.74 0.325 0.00
1065 .62 0.07 0.00
1066 1.00 0.50

1067 1.00 0.57 0.17 0.00
1068 0.38 0.74 0.38 0.29
1065 1.00 0.78 0.00

1070 1.00 0.74 0.33 1.00
1071 0.67 0.00 0.00
1072 1.00 .00

1073 0.00 0.72 0.54 0.33
1074 0.75 0.89 0.50 0.50
1075 0.43 0.86 0.65 0.33
1076 1.00 0.64 1.00
1077 0.20 0.83 0.25 0.50
1078 0.00 0.58 0.50 0.67
1079 0.60 0.38

1080 0.50 0.82 0.33 1.00
1081 1.00 0.82 0.38 0.00
1082 1.00 1.00 0.20

1083 0.67 0.25 0.63 0.14
1084 0.00 0.4z 0.86 0.67
1085 0.00 0.74 0.11 0.67
1086 0.00 0.25 0.15 0.25
1087 1.00 0.29 1.00
1089 1.00 0.50 0.50
1080 0.67 0.50 0.44

1091 0.00 0.50 0.47 1.00
1082 0.50 0.75 0.49 1.00
1083 0.27 0.e0 0.22 1.00
1117 0.00 0.50 1.00

1118 1.00 D.84 1.00 1.00
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Department

ULE = Administration Revenue Town Planning UPA
1115 1.00 0.67 0.33
1120 0.83 0.50 0.25
1121 0.00 0.26 0.00
1122 0.00 0.50 .65 0.25
1123 0.00 0.18 0.00 0.00
1124 0.78 0.80
1125 0.00 0.67 0.00 0.00
1127 0.17 0.25
1131 0.00 1.00 0.52 0.00
1132 1.00 D.88 D.18 1.00
1133 1.00 1.00 0.63 1.00
1134 0.33 0.93 1.00 0.14
1135 0.00 1.00 1.00 1.00
1136 0.86 1.00 0.82 1.00
1137 1.00 0.82 0.73 1.00
1138 1.00 0.50 0.25 1.00
1135 0.00 0.25 0.00
1140 1.00 0.57 0.57
1142 0.94 0.83 0.00
1143 0.75 0.57 D46 0.00
1144 0.50 0.79 0.59 0.57
1145 1.00 0.75 011
1146 1.00 0.67
1147 1.00 0.70 0.17
1148 1.00 0.83 0.65
1149 0.00 1.00 0.95
1150 0.00 0.94 0.20 0.75
1151 1.00 1.00 0.00 0.00
1152 0.00 0.50 0.00
1153 0.78 0.00
1154 0.50 0.00
1155 0.00 0.29 0.75
1156 0.00 0.90 0.29
1157 0.10 0.00 0.00
1158 1.00 0.50 1.00
1160 0.00 0.45 0.25
1161 0.63 0.50 0.50 0.50
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Department

ULE = Administration Revenue Town Flanning UPA
1162 1.00 0.58 0.67

1163 1.00 0.00 0.00 0.50
1164 1.00 0.20

1165 0.00 1.00

Figure 29: Public Grievance Redressal Timeliness by ULB across Departments
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