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Abstract

More than twenty stage, or maturity, e-government models have been suggested in the last
fifteen years, globally. The number of stages varies from model to model, but overall there is
general consensus on five generic stages of e-government maturity, identified as: informa-
tion; interaction; transaction; integration and one-stop portal for e-government. In India, as
e-government services are being provisioned and consumed by the stakeholders including
general public, a significant number of government bodies are at information, interaction
and transaction stages of the generic growth model. Some government departments and
ministries are gradually moving towards integration (horizontally and vertically) but none
of the government organizations in India is at the full interoperable stage. The interface be-
tween the citizens and e-government services is through portals. An intuitive and easy user
interface is crucial for each stage of e-government maturity so that citizens can fully utilize
e-government services. Availability of the relevant technology to the general public is also
imperative. It is noticeable that with the rise in online interaction and shift from Web 2.0 to
Web 3.0, the use of e-government services has increased considerably. Keeping the stages of
e-government growth model in mind, it is highly important that the response of the citizens
and other stakeholders is measured and analysed at each level, mainly to understand the ef-
fectiveness of the provision. Therefore, web analytics at each stage of e-government is cru-
cial. The objective of the paper is to identify the key performance indicators for each level of
e-government growth and suggest relevant web analytic tools that can help in analyzing the
response of citizens and to further help in improving the e-government process.
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Introduction

India is deploying e-governance solutions
to provide online public services to citizens
and the business sector. Some of the online
services include online bill payment, taxes,
land records, income certificates, loans,
driving licenses, birth and death certifi-
cates and other government entitlement
programs. The objective is to provide a sin-
gle window access to the information and
services where the backend is interoper-
able.

Over the years a number of e-government
stage models have been developed to esti-
mate the growth of e-government (Baum
and Di Maio, 2000; Deloitte, 2001; Hiller
and Be’langer, 2001; Layne and Lee, 2001;
Moon, 2002; Ronaghan, 2001; United Na-
tions & American Society for Public Ad-
ministration, 2002, Chen et al. 2011; Kim
and Grant, 2010; Alhomod 2012). All these
e-government maturity models have sug-
gested four to six stages starting from pro-
viding basic information to an interoper-
able level which is also quoted as one stop
government portal. Tripathi et al argued in
2014 that all these stages might not be in
the same order. For example, there are cer-
tain government portals that have the ob-
jective of only providing information to the
citizens. The nature of such portals is not to
offer transactional services to the citizens.
But these portals further need to be inte-
grated both vertically and horizontally for a
larger view. Hence, the transaction level is
skipped. Another reason for not including
the transaction level in the development of
the Government portals is security (Schup-
pan, 2009). Due to potential threats from
cyber attacks and misuse of crucial infor-
mation, interaction and transactions are
not included in the portal of certain de-
partments of Government. However, the
portal of such departments is integrated
with all its departments. Moreover, these
portals need to be integrated horizontally
with other departments of the Government.

Every department of Government in India,
which is moving towards e-government,
has a web presence. With Internet moving
towards web 4.0 and more devices such as
tablets and cell phones coming up and with

mobile apps and mobile websites, citizen
interaction has become a key objective.
With this power of interaction citizens are
able to give feedback, ask query, fill online
forms, file income tax online etc.

Government organizations, along with
achieving higher levels of e-government,
must also analyse the performance of their
portal and understand citizens’ response.
With the objective of analyzing the per-
formance of Government departments pre-
sent at different stages of growth models,
this paper focuses on the following re-
search questions:

e What are the objectives of Gov-
ernment organizations in India at
each stage of e-government mod-
el?

e  What are the key performance in-
dicators for each stage of Govern-
ment portals in the Indian context?

e Which are the most widely used
web analytic tools that can be used
to measure the performance of
Government portals at different
stages?

For this paper, the readers may note that
even though e-government has moved to e-
government 2.0, still in India there are sev-
eral Government departments that are new
to e-government. These departments are
yet to achieve any of the growth stages.
Therefore, the stage models are still rele-
vant in the Indian context.

Literature Review

In 2001, Layne and Lee developed a stage
model for the portal development for Gov-
ernment organization. According to them
the primary objective of Government portal
is to achieve an integrated level where all
the functions are integrated. For the next
one decade different stage models from all
over the world evolved (Deloitte, 2001;
Hiller and Belanger, 2001; Moon, 2002;
Ronaghan, 2001; Pena-lopez, 2012,
Shahkooh et al. 2008; Chen et al. 2011; Kim
and Grant, 2010; Alhomod 2012). All the
developed maturity models present large
similarities (Fath-Allah, 2014). Fath-Allah
(2014) added that models focus on the evo-
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lution of e-government using sequential
steps, for instance from immature to ma-
ture e-government with improved quality.
From an academic perspective, the most
famous maturity models are - for example -
the Layne and Lee 2001 model and the An-
dersen and Henriksen (2006) model. The
maturity models offer a way to rank e-
government portals and guide agencies to
enhance their portals’ quality. All these
models predict the linear, stepwise, and
progressive development of e-government.
Governments begin with a fairly basic, in
some cases even primitive, Web presence.
They pass through predictable stages of e-
government, such as interactivity, transac-
tions, and integration, and then arrive at an
e-government nirvana. This final step is de-
scribed variously as either the seamless de-
livery of governmental information and
services, e-participation, e-democracy,
governmental transformation, or some
combination of the above. The models do
not, however, tell us how this progression
or evolution will occur or how long it will
take to fully unfold.

Apart from being developed, the e-
government stage models have been ana-
lyzed by various authors over the years
(Siau and Long, 2005; Lee, 2010; Almara-
beh and AbuAli, 2010). According to
Coursey and Norris (2008), these models
are partly descriptive, partly predictive and
partly normative. Based on a systematic
comparison of stage models of e-
government currently available in the lit-
erature, a common frame of reference for
e-government development has been de-
veloped by Lee (2010). This frame of refer-
ence consists of five metaphorical stages:
presenting, assimilating, reforming, morph-
ing and e-governance which can be decom-
posed into two themes (citizen/service and
operation/technology) with nine elemen-
tary concepts (information, interaction, in-
tegration, transaction, streamlining, par-
ticipation, transformation, involvement
and, process management). Analyzed by
Zarei et. al,, (2008) in Iran, it seems these
models are more appropriate for devel-
oped countries that have up-to-date tech-
nology, and more non-technical issues such
as concentration on public awareness and
e-readiness.  Motivations toward e-

government implementation are essen-
tially different in developing countries.
Moreover, according to Yildiz (2007), such
models may not be applicable to e-
government development in developing
countries, as those countries have a chance
to learn from the e-government successes
and failures of developed countries. It may
be argued that developing countries have a
much faster learning curve; they can per-
form the requirements of all the stages al-
most simultaneously. Fath-Allah et al
(2015) compared 25 e-government matur-
ity models and highlighted 4 main issues
related to the e-government maturity mod-
els: stage names; stage numbers year and
country, stage objectives and stage fea-
tures. Tripathi et al (2014) analyzed differ-
ent stage models and came up with five
stages of portal suitable in the Indian con-
text: information, interaction, transaction,
integration and one-stop portal. At “Infor-
mation” stage, the website provides infor-
mation about the organization (Buccoliero
and Bellio, 2010). This stage varies from
basic information to elaborated informa-
tion provided on website. “Interaction”
(Sandoval-Almazan et al, 2010) stage in-
volves online form submission, queries and
correspondence, etc. Even this stage has
range. Services like catalogues, accept
payments and supplies are provided at
“Transaction” stage (Ntaliani et al., 2009).
Organizations are moving from informa-
tional website to interactive website where
it allows anyone to create and share infor-
mation online - a space for collaboration,
conversation, and interaction; a space that
is highly dynamic, flexible, and adaptable.
This according to Coombs (2007) is Web
2.0.

According to the official definition of Web
Analytics Association (2008), web analytics
refers to a combination of (a) measuring,
(b) acquisition, (c) analyzing and (d) re-
porting of data collected from the Internet
with the aim of understanding and optimiz-
ing web experience. Understanding of the
web and website optimization provides a
more adapted approach to a target audi-
ence with the goal of increasing conversion
rates (Waisberg & Kaushik, 2009), as well
as customer loyalty. According to Bekavac
and Pranicevi¢ (2015), web analytics is the
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analysis of qualitative and quantitative
data on the website in order to continu-
ously improve the online experience of
visitors, which leads to more efficient and
effective realization of the company’s
planned goals. Quantitative data provide
insight into visitor behaviour such as the
previous web page prior to reaching the ac-
tual website. In addition, the acquisition of
qualitative data provides answers as to
why visitors behave in a certain way. Con-
tinuous improvement of online users based
on information obtained in web analytics is
a key aspect of the web analytics concept.

Waisberg & Kaushik (2009) identified the
following steps in a web analytics process:
Objective (goal) determination; KPIs defini-
tion; Data collection; Data analysis; Change
implementation. The objectives of a web-
site vary from one organization to another.
Hence, there is no single answer. Measur-
ing the success of objectives is accom-
plished by defining key performance indi-
cators (KPIs) that show the particular
progress or detect lagging in achieving
goals. Each KPI is expected to correlate
with a specific action and match the crite-
ria/attributes of timelessness, simplicity,
relevance and usefulness. It is recom-
mended that a defined KPI has to be
promptly available (timelessness), simple
for decision maker to understand (simple),
as well as relevant (relevance) and useful
(usefulness) to the specific company (Dave
and Patron, 2012; Waisberg & Kaushik,
2009).

Research Methodology

Exploratory qualitative research from peer
review literature approach has been used.
Tripathi et al (2014) analyzed different
stage models and came up with five stages
of e-government portal suitable in the In-
dian context: information, interaction,
transaction, integration and one-stop por-
tal. As examined by Tripathi et al (2014),
India has not yet reached the one-stop por-
tal stage. Hence, this paper will cover the
first four stages with the following objec-
tives:

e [dentifying the objectives of Gov-
ernment portal at each stage of e-
government growth model.

e Defining Key Performance Indica-
tors (KPIs) at each stage of e-
government maturity models.

e Suggesting Web Analytic tools at
each stage of e-government portal
to analyze the KPlIs.

Stages of e-Government Maturity Mod-
els and Web Analytics: The Indian Con-
text

This section visits each e-government ma-
turity stage and identifies its objectives
along with key performance indicators.
Once the KPIs are identified, web analytic
tools are suggested. As already mentioned
above, the final stage of one-stop portal has
been excluded in this paper as it has not
been fully approached in the Indian con-
text.

Stage I: Information

This stage is also called Catalogue (Layne
and Lee, 2001), Presence on Web (Kim and
Grant, 2010 and Alhomod et al. 2012),
Online presence (Shahkooh et al, 2008)
and Emerging information services (Pena-
lopez, 2012). The first stage is mainly con-
cerned with “presence on the Web”. Each
Government department sets up a basic
website to provide information about itself.
This stage is unidirectional i.e. information
is provided from the Government side only.
The objectives of this stage are:

. Providing relevant information
about the Government department
to its stakeholders

. Updating information regularly on
the portal
. Visitors are able to find the infor-

mation they are searching for on the
Government portal

With the above objectives the following key
performance indicators are identified:

. Bounce rate: It is the number of vis-
its in which a person leaves the
website from the landing page with-
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out browsing any further. High
bounce rate shows that either visi-
tors came to the website accidently
or they were not able to find the rel-
evant information they were search-
ing for on the site.

o Site experience of each stakeholder:
This KPI is crucial for the Govern-
ment portals at this stage. All the
stakeholders must be satisfied with
the experience of the portal. This can
be further divided into: depth of vis-
it, number of visits and new visitors.

o Measure the distribution of content
in each section of website and the
percentage of Visits to each section.

Tools and methods that can be used at In-
formation stage to measure the response
are:

o Ask visitors: Instead of using an ana-
lytic tool it is better to ask the visi-
tors about their experience with the
Government portal. This can be done
through  surveys. 4Q from
iPerceptions, available in 18 lan-
guages, is a free on-exit survey. If the
government department does not
want to use an external survey, it
can build its own, ask questions, and
analyze the data (Kaushik, 2009).
Department doesn't need to show
the survey to everyone who visits
the portal. Segmenting a small per-
cent of visitors can be done. Only
300 responses are required in a
month to get a statistically signifi-
cant sample of data, and 1,200 to do
segmented analysis.

o Distribution of content: It is impor-
tant to compare the content on each
page of the Government portal with
the number of visits. Therefore,
measuring the distribution of con-
tent in each section of the Govern-
ment portal and the percentage of
visits to each section is required.
With this it will be known what the
citizens are looking for on the portal.
Also, this data can be used at the
time of prioritizing the next set up of
web pages of the Government Portal.

Google Website Optimizer is a free
web page testing tool that enables
the organization to seamlessly run
experiments on a portal’s visitors-
comparing their different versions of
the same page (A/B testing) or ele-
ments within the page that is Multi-
variate testing Brian
(2012). Government department can
choose what parts of page it wants to
test, from the headline to images to
text, and run experiments to see
what users respond best to. And with
Google Website Optimizer being free,
it could be the only A/B (a technical
term for multiple versions of the site
running at once) and Multivariate
(MVT) or complex testing solution.

Measure bounce rate of the portal: It
is usually measured in two ways: 1)
The percentage of website visitors
who see just one page on the portal;
and 2) The percentage of website
visitors who stay on the portal for a
small amount of time (usually five
seconds or less). There are two ex-
ceptions: The Government depart-
ment has a single page portal and
offline value proposition is so com-
pelling that people would see just
one single webpage and get all the
information they need and leave.
Google Analytics is helpful in esti-
mating bounce rate. But it is impor-
tant to keep in mind that search en-
gines are sending large chunk of
traffic. In order to find out the qual-
ity of traffic coming from the search
engines ClickTracks report notices
that each key word / key phrase per-
forms differently, and it also differs
by search engine.

Depth of visit: Measured as the ratio
of page viewed to visits, depth of vis-
its is a measurement of interest in
the content provided by the website.
Larger numbers indicate more in-
terest in the content provided.

Visits/visitor: The ratio of visits to
unique visitors is another good
measurement of interest. This
measurement is visitor-centric in
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nature. While depth of visits is re-
flective of the level of interest to site
content, this indicator is a reflection
of the portal’s success at bringing
stakeholders back to the site. The
new visitor percentage is the ratio of
new visitors to unique visitors and
immediately assesses the effective-
ness of the site in acquiring new visi-
tors. If the Government portal is in
new visitor acquisition mode, then a
high ratio is desirable.

Stage II: Interaction

According to Sandoval-Almazan et al.
(2010), this stage involves online form
submission, queries and correspondence,
etc. It is “interaction between the citizen
and the Government”: At this stage, the
user is able to download forms, send emails
to the concerned authority, ask query etc.
(Alhomod et al, 2012; Almazan and Gil-
Garcia, 2008; Cisco, 2007; Siau and Long,
2005; Chandler and Emanuel, 2002; Kim
and Grant, 2010). For Gartner group
(2001), this stage features tools for interac-
tion with stakeholders like search engines
along with documents downloading and
emails. Web forms, help and frequently
asked questions (FAQs) are also part of this
stage (Windley, 2002). The primary objec-
tive of this stage is successful two-way
communications which can be further di-
vided into the following objectives:

o Citizens are able to successfully
download forms, guides, applica-
tions from Government portals. For
example: downloading forms from
tender.gov.in and Income Tax de-
partment portal.

° Citizens can send emails, give feed-
back, ask queries etc. within the
Government portal.  Frequently
asked questions (FAQ) section can
be made available for citizens.

o Search option within the portal is
given so that citizens can find rele-
vant information within the Gov-
ernment portal.

. After completing the downloaded
form from the portal, the citizens are
able to submit the forms successfully
online. Taking the same example as
above, uploading Income Tax Return
at
www.incometaxindiaefiling.gov.in.

With these objectives the following key
performance indicators are identified:

. Measure downloads: There are tons
of downloads (pdf's mostly) like
forms, applications, useful guides
every day from Government portals.
Tracking these downloads is essen-
tial.

. Voice of citizens: Knowing how,
when and how many visitors contact
the Government department via e-
mail, contact forms, live chat etc is
extremely important.

. Statistics about live visitors: This
KPI is useful for the Government
portals that provide live chat rooms,
Q/A sessions etc.

. Portal Search: understand what visi-
tors are looking for, and what they
are having trouble finding.

Analytic tools and methods that can be
used at interaction stage are:

. Tracking downloads: It is crucial to
track how many times citizens
download particular files like In-
come Tax Return forms and applica-
tion forms as these act as micro con-
versions. By using Google Tag
Manager (GTM), the number of clicks
on downloads can be monitored. It
will allow keeping track of the num-
ber of times users download differ-
ent types of files from Government
portal. Every time a citizen clicks on
a link that contains file extensions
defined by an organization (example
.pdf) an event will be recorded that
is labelled with the type of the file
and the URL of the file. It can then
easily see in Google Analytics how
many pdfs for example were
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seeing what people search the Gov-
ernment portal for. This can help in
understanding what visitors are
looking for, and what they are having
trouble finding. It is important to es-
timate site search usage ie. how
many visitors use the site search.
Most of the bounce rate can come
from unsatisfactory search results.
Not only is the number of visitors
who searched the portal important,
the keyword they typed is equally
important as well. This way the Gov-
ernment department will know what
exactly the visitors are looking for in
the portal
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downloaded from the portal and Stage III: Transaction
which ones.
Stakeholders such as citizens, business and
. Voice of citizens’ tools: It will be in- other Government departments are able to
correct to believe that by just analyz- make transactions at this level of Govern-
ing the clicks of visitors to the portal ment portal (Layne and Lee, 2001; Pena-
that "voice of citizens" can be cap- lopez, 2012; Alhomod et al. 2012). Accord-
tured. Surveys play a vital role here. ing to Almazan and Gil-Garcia (2008) and
Kissinsights  from  Kiss  Met- Shahkooh et al. (2008), this stage has to be
rics (kissinsights.com) and 4Q by very secured as payment and citizens’ vital
iPerceptions are one of the most information is being shared online. This
widely used tools. Kissinsights re- way citizens’ trust can be won. Keeping
quires Javascript installation which these definitions in mind, the following ob-
is easy to implement. It gives a cus- jectives can be identified:
tomized feedback form for the visi-
tors. All of the questions that are . Citizens are able to register them-
asked to the customers can be man- selves securely and save their data
aged through a single and simple (personal information, payment de-
dashboard. The best part is that citi- tails etc.).
zens or any other visitor’s feedback
comes in via very simp]ified and L] Task completion rate: The citizens
short comments. that enter the portal for transaction
are able to complete the task easily
o Stats about live visitors: Woopra is and on time.
an easy to use tool that offers real-
time analytics about live visitors. It R Citizens' conversion rate: For Gov-
builds behavioral profile for every o :

. . ernment organizations, the conver-
visitor. Apart from page views and . . .

e . oo . sion rate is not measured with sales
visitor’s location, it gives the option but h th ) biective |
of custom data that the organization ut here the primary objective 1s
can customize according to their Fhat the ,szens pot only sea.rch for
goals. In addition, it provides the fa- information and .11.1teract online but
cility of chatting live with individual also the same citizens are able. to
site visitors. It also tracks anony- co'mplete 'the transactlop§ online.
mous website & mobile app users Still in India, most of the c1t1zeps use
from their first touch. Government portals for gathering in-

formation. It is huge task to convert
. Site Search: Goggle analytics allows these information searching citizens

into making payment online.

With these objectives the following key
performance indicators are identified:

. Tracking registered citizens: Under-
standing the behavior of the citizens
that have registered themselves on
portal.

. Task completion rate: the number of
citizens that are able to complete the
transaction successfully. This KPI
involves data about complete as well
as incomplete tasks.

. Conversion rate: details of the citi-
zens that were converted from in-
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formation surfing to completing
transaction.

Analytic tools and methods that can be
used at stage III are:

. Tracking registered users: For the
Government portals that require log
in, a web analytics tool like Google
Analytics can track exactly what
they did during each visit to the por-
tal. This can allow for more detailed
analyses and understanding of what
different types of visitors are doing
on Government portals that have
achieved transaction level.

. Task Completion Rate: This KPI can
be split into different variables.
The user defined is a variable that
helps in defining specific types of us-
ers that have completed a goal or a
specific action in the portal.
Bounce Rate & Time on Site are two
extremely useful variables which in-
dicate whether citizens find what
they are looking for in the portal or if
they leave immediately. These met-
rics can be found in the visitor’s sec-
tion of Google Analytics, neverthe-
less it is also very useful to focus on
them while evaluating the various
channels/sources of traffic.

o Tracking incomplete transactions is
a must. If the stakeholders start the
process of transaction and abandon
it before completing, then it is essen-
tial to find the root cause and solve
the issue. Funnels help in tracing the
path to a goal.

. Conversion rate: Conversion rate is
the percentage of visits that result in
the visitor taking an action that have
been defined as important to an or-
ganization. Every portal is created
with a pre-defined goal. For Gov-
ernment portals at Transaction level,
the conversion rate is when the citi-
zen completes a transaction online.
For example: citizens paying dona-
tions online, payment of passport
form fee online etc. Conversion rate
is an effective KPI that helps to moni-
tor the goals of the website. A high

conversion rate indicates that con-
siderable amount of visitors act ac-
cording to the portal. To manage a
high conversion rate, a portal should
have the perfect mix of quality web
traffic and an excellently managed
visitor experience. The conversion
rate KPI extracts the best value of
such good measures. Google Ana-
lytics provides enormous stats of all
the factors that affect the conversion
rate. By listening to the voice of citi-
zens, conversion rate will improve.

Conversion rate per medium shows
the conversion rate of each medium
and it is extremely useful to monitor
it in order to distinguish the top sell-
ing channels.

The variable ‘visits to purchase’ i.e.
how many visits does it take for a
citizen to initiate and then complete
a transaction online. This informa-
tion is crucial in India where citizens
are encouraged to use e-government
services. Therefore, this will help in
planning the content strategy for the
portal. Even the information on ‘time
to purchase’ i.e. how long does it take
for the citizen to complete a transac-
tion is critical. Longer the duration
for completing a task online, more
will be the chances of citizens avoid-
ing it. Hence, the process of complet-
ing a transaction must be reduced to
minimum and easy steps for citizens.

Stage 1V: Integration

According to Hiller and Belanger (2001),
Moon (2002), Chandler and Emanuel
(2002) at integration level all the services
are connected where all the data are
shared within the same department and
between different Governments depart-
ments. For this a powerful backend is re-
quired. Performance can be measured at
this stage using statistical techniques (Kim
and Grant, 2010). The performance of back
end can be sub divided into different objec-
tives. Also, for measuring the performance
of back end need not necessarily require
Web analytic tools. Keeping the enormous
data both structured and unstructured in
mind, big data tools become essential in
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handling integrated data of government.
Following objectives can be identified:

One of the primary objectives of this
stage is to give a unified view to the
citizens through Government portal.

Back end integration of data: wheth-
er it is vertical or horizontal integra-
tion i.e. integration within the de-
partment or between departments,
data become exponentially large.
Hence, handling and organizing this
data becomes an important task.

Optimized back end in terms of
technology and quality of service for
handling load on Government portal
if traffic increases. The portal of In-
dian railways (www.irctc.co.in) is an
Indian example. During tatkal reser-
vation (Tatkal booking is for imme-
diate plans and the booking for eve-
ry train opens two days in advance)
when the number of visitors’ in-
creases and try to purchase the tick-
et online, the portal at times gets
slow, hangs or the server goes down
and therefore visitors are not able to
complete the task. Because of which
the citizens get frustrated and also
lose interest in the portal.

Understanding pattern, profile and
behavior of all stakeholders using
Government portal.

With the above objectives, the following
key performance indicators can help in the
analysis:

As identified for stage [, the two
KPIs: Bounce rate and site experi-
ence of the visitor remain the same
for this stage as well. The reason be-
ing a visitor still wants all the infor-
mation to be easily available and
well distributed. And at this stage
the visitor wants a unified view. For
example, in case of passport applica-
tion, citizens would like to see an in-
tegrated status of their passport in
terms of police verification and ap-
plication process on the same portal.

Traffic Distribution by Coun-
try/Territory and time will help in
understanding the peak time of visi-
tors trying to transact or interact
online so that special attention can
be paid at the back end.

Visitors’ information (personal,
payment options etc): This objective
is a must for this stage to under-
stand the online behavior of the citi-
zen and build a relationship with the
citizen.

Web analytic tools and methods suggested
for Stage IV include:

Hadoop: HDFS, the Hadoop Distrib-
uted File System, is a distributed file
system designed to hold very large
amounts of data (terabytes or even
petabytes), and provide high-
throughput access to this infor-
mation. Files are stored in a redun-
dant fashion across multiple ma-
chines to ensure their durability to
failure and high availability to very
parallel applications (Danny et al
2015).

Big data analytics refers to Data
analysis being undertaken that uses
high volume of data from a variety of
sources including structured, semi
structured, unstructured or even in-
complete data and the phenomenon
whereby the size (volume) of the da-
ta sets within the data analysis and
velocity with which they need to be
analyzed has outpaced the current
abilities of standard business intelli-
gence tools and methods of analysis.
For e-government, a huge amount of
data is generated that needs to be
stored and processed, a tool like
Hadoop will be very useful.

OpenRefine (formerly GoogleRefine)
is an open source tool that is dedi-
cated to cleaning and transforming
data (Verborgh and Wilde, 203). It is
a user friendly tool. Such tools will
help in organizing the integrated da-
ta of Government portal.
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o Google Analytics console: Visualizing
visitors’ paths can be known from
users flow report. User Flow Report
is a graphical representation of the
paths citizens have taken through
Government portal, from the source,
through the various pages, and
where along their paths they exited
the portal. It also compares volumes
of traffic from different sources, ex-
amines traffic patterns through por-
tal, and troubleshoots the efficacy of
the portal
(www.support.google.com/analytic).

o Customer Relationship Management
(CRM) for Government portal data:
CRM tools such as Oracle, Siebel;
SalesForce etc help in building
stronger relationships with stake-
holders. A tailor made CRM on cloud
can give Government a comprehen-
sive view of useful data. Integrating
the citizen’s database i.e. where all
the information (personal, payment
options etc.) with web analytic tool
is very critical. This will help in get-
ting the surfing patterns of citizens
and their behavior on the Govern-
ment portal. By continuous analysis,
Government department can work
towards the improvement of the
portal.

Synthesis

This section summarizes the objectives,
key performance indicators and relevant
web analytic tools for each stage of e-
government maturity model (Table 1). It
can be seen that all the stages of maturity
model have different objectives to achieve.
Hence, all these objectives need to be han-
dled differently. The key performance indi-
cators at every stage change according to
the objectives. KPIs in some cases have
been further divided into smaller variables
so that in-depth insights can be found. For
example, at transaction level where con-
version rate is the KPI, it has been divided
into variables such as conversion rate per
medium and visits to purchase. Both these
variables will give insights about the citi-
zen'’s experience at transaction level.

Bounce rate is an important KPI and must
be used at all stages of Government portals.
It is very important to estimate how many
citizens entered the portal accidently and
left the page immediately. Moreover it is
important to know how much time they
spent on each page. With high bounce rate
it can be analyzed that either citizens are
not satisfied with the content on the portal
or they are not fully utilizing Government
services online and so relevant measures
must be taken.

At integration level, back-end analysis is
the outmost priority. Integrating back-end
citizen’s information and data warehouse
of the Government portal with web analytic
tools such as Google Analytics can give use-
ful insights that can help in improving Gov-
ernment services being provided through
portal. By the time any Government organ-
ization achieves integration level, the data
becomes gigantic. For this, big data tools
need to be applied for organizing the data
and then analyzing it.

The web analytic tools that have been sug-
gested are mostly open source and free.
These tools are widely being used and have
no compatibility issues. Google Analytics is
one of the most widely spread web analytic
tool and very simple to install. Moreover,
the user training of Google Analytics is very
simple.

Conclusion

This paper identifies the objectives of each
stage of e-government maturity models
that have been developed over the years.
Through literature, e-government stages
that are relevant in the Indian context have
been shortlisted. With every objective, a
key performance indicator has been distin-
guished. KPI is a measurable value that
demonstrates how effectively a company is
achieving key business  objectives. Web
analytic tools for respective KPIs have been
suggested. The tools that have been sug-
gested are widely used, mostly open source
and free.

One of the limitations of this work is that
the aspect of social media involvement has
not been included. As a future work, com-
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bining Government portal and its social
media presence can be analyzed. Moreover,
in future a framework can be developed for
Government organizations that can help
them in analyzing the performance of Gov-
ernment portals at each level of maturity
models.
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Table 1: Web Analytics for each Stageof e-Government

Stage Objectives of each Stage Key Performance Indicators Web Analytic Tool
Stage I: Infor- Providing relevant information * Bounce rate * 4Q from iPerceptions
mation Updating information regularly e Site experience of each stake- | ® Google Website Optimizer
Visitors are able to find the infor- holder e Google Analytics
mation e Distribution of content e (lickTracks
Stage II: Interac- Citizens are able to successfully | ¢ Measure downloads e Google Tag Manager
tion download forms, guides, applica- | ® Voice of citizens ® (Google Analytics
tions e Statistics about live visitors e Kissinsights
Citizens can send emails, give feed- | e Portal Search e 4Q by iPerceptions
back, ask queries Basic capability e Woopra
Search option within the portal is
given
Stage III: Trans- Citizens are able to register e Tracking registered citizens ® Google Analytics
action Citizens are able to complete the | ¢ Task completion rate
task easily e (Conversion rate
Citizens conversion rate ® Bounce Rate
Stage IV: Integra- To transfer the existing processina | ¢ Traffic Distribution by Coun- | e Bigdatatools
tion bid to provide more efficient, inte- try/Territory and time e Google Analytics console
grated, unified and personalized | e Integrating the citizen’s database
services. with web analytic tool
Vertical and horizontal integration
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