Chapter 5

Electronic Government Service Efficiency:
How to Measure Efficiency of Electronic
Services

Lasse Berntzen

Abstract This chapter discusses efficiency of e-Government services. How is it
possible to measure efficiency of e-Government services? The key message is that
e-Government service efficiency should be assessed both from the user perspective
and the administration perspective. Current literature is examined, and a set of indi-
cators is proposed together with a methodology to use these indicators to calculate
the efficiency gain of using electronic services, both from citizen/business perspec-
tive and administration perspective. Two different approaches are presented. The
first approach requires collection of quantitative data from both users and the
administration and calculates the efficiency gain. The second (lightweight) approach
is less rigorous but still useful to prioritize between different services.

5.1 Introduction

This chapter presents research on e-Government service efficiency performed as
part of the eGovMon project. The project worked with government agencies and
municipalities to find indicators and develop measurement techniques to assess the
following aspects of e-Government web sites and services: accessibility, transpar-
ency, efficiency, and impact. To assess accessibility and transparency, the eGovMon
project has produced tools for automatic and semiautomatic assessment. To assess
efficiency and impact, the project has developed measurement techniques based on
indicators. The goal was to improve benchmarking of web sites and services.
This chapter focuses on efficiency of e-Government services.
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5.1.1 Public Sector Efficiency

There is a vast amount of research on public sector efficiency (Sgrensen 2009). This
research has mostly been motivated by the changes in attitude towards the public
sector (Le Grand 2003). People are more skeptical towards the public sector, and at
the same time citizens want more freedom of choice and more influence on public
service production. Research has been conducted on such themes as models of own-
ership (Ramsdal and Skorstad 2004), different ways of governing and financing
public sector activities (Johnsen 2007), and the impact of different leadership mod-
els (Schedler and Proeller 2010).

In Norway, the debate on public sector efficiency was significantly intensified in
1989 with the establishment of a national steering committee to analyze the possible
efficiency gains in the public sector. This steering committee initiated studies within
anumber of different areas, which were completed during the summer and autumn of
1990. Based on the results, the steering committee initiated a study of the total poten-
tial for efficiency gains and appointed an expert group headed by Prof. Victor D.
Norman to undertake this task. The expert group submitted their report on April 7,
1991 (NOU 1991:28). This report had focused on efficiency of the entire public
sector. Since then, efficiency improvements have been the goal of Norwegian
governments regardless of political orientation.

5.1.2 e-Government Service Efficiency

While research on public sector efficiency is widespread, research on the efficiency
of electronic services is almost nonexistent. There are some examples of research
on efficiency related to electronic commerce (Watson et al. 2000), which have been
adapted to e-Government services (Steyaert 2004). This research will be described
in further detail in the next section.

Lu and Rao (2008) built a framework for assessing e-service export performance.
Their paper looks at e-services as opportunities for export and categorizes e-services
based on the degree of customization and the degree of tangibility. The development
of the framework draws on resource-based theory (RBT) and identifies six proposi-
tions that influence success: firm resources, management commitment, product
adaption, e-service type, firm size, and export experience. While not directly rele-
vant to development of eGovMon indicators on efficiency, the paper contains some
valuable insight on how to build successful e-services.

Auer and Petrovic (2004) discussed performance of electronic services in general.
They introduced the perspectives of the user and the provider. Their paper proposes
a three-phase model for measuring e-service performance, shown in Table 5.1.

While this research is not directly relevant to the development of efficiency
indicators for e-Government services, the ideas presented have influenced the work,
in particular the idea of including both the user (citizen or business) and provider
(administration) perspectives.
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Table 5.1 Integrated e-service performance measurement methodology (Auer and Petrovic 2004)

Phase Objectives Results

Phase 1: user Analyzing the processes Relevant user key performance
process of the user indicators (KPIs)
integration Estimating the benefits and costs Documented user processes

for the e-service user
Developing relevant key performance
indicators for the user and trust

perspective
Phase 2: e-Service  Collecting all relevant Key performance indicators
scorecard company data for all value perspectives
Estimating the values and costs for the e-Service cost indicators

e-service provider
Developing relevant key performance
indicators for the provider perspectives

Phase 3: investment Estimating target values for the cost Investment decision support
simulation and and performance indicators
controlling Comparing various utilization Controlling system
and cost scenarios for e-services
Controlling and adjusting the target values Organizational learning
Continuous improvement of the measurement through simulation
process and the e-service offering of events

5.1.3 The Aim of This Chapter

The aim of this chapter is to present a framework to measure efficiency of
e-Government services. In order to measure, it is necessary to find a suitable set of
indicators based on data collected in various ways.

It is important to look at service efficiency both from the user (citizen/business)
perspective and the administration perspective.

Most studies discussing public sector efficiency have considered the administration
perspective only, where efficiency gain can be seen as a reduction of cost (or labor)
related to the provision of the service (e.g., NOU 1991:28) (Kalb 2010). However, it
may be even more important to look at efficiency from the user (citizen or business)
perspective, since this user-centric approach has more impact on how citizens or busi-
nesses perceive the government. How does e-Government save time and effort for
the user of the service? In previous work of the eGovMon project, the interests of the
users (accessible and transparent public web sites) have been focused. It was therefore
natural to keep this user-centric approach when discussing efficiency as well.

Such a framework can also be used to decide which services to implement as
e-Government services. Should a service be provided through a downloadable form,
or should the form be interactive? If an interactive service is offered to the citizens/
businesses, how much effort should be invested in integration with back office?
How to decide which service to implement among several candidate services?
These are some of the questions this chapter will help answer.
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5.1.4 Guidance to the Reader

Section 5.2 discusses efficiency of e-Government services using a stakeholder
approach. Section 5.3 discusses the design of an indicator set. The last section
contains a discussion and provides directions for future work.

5.2 Measuring Efficiency of e-Government Services

According to Oxford English (2006), efficiency is

the state or quality of being efficient.

The adjective efficient means

working productively with minimum wasted effort or expense.

The Oxford Dictionary of Business and Management, fifth edition (2009)
elaborates:

1 (technical efficiency) A measure of the ability of an organization to produce the maxi-
mum output of acceptable quality with the minimum of time, effort, and other inputs. One
company is said to be more efficient than another if it can produce the same output as the
other with less inputs, irrespective of the price factor. 2 (economic efficiency) A measure of
the ability of an organization to produce and distribute its product at the lowest possible
cost. A firm can have a high technical efficiency but a low economic efficiency because its
prices are too high to meet competition.

Djellal and Gallouj (2008) created the following figure to show the relationship
between concepts related to efficiency (Fig. 5.1).

{_ Performance )}
/ External performance Internal performance \

Technical

efficiency
“Productivity”

Effectiveness Efficiency

Financial efficiency
“Profitability”

-

Fig. 5.1 The interrelationship between concepts (Djellal and Gallouj 2008)
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Effectiveness (or external performance) describes to what extent objectives are
achieved, but does not take into account costs of production. An organization is
effective when it meets its targets. Efficiency (or internal performance) is address-
ing the ratio between input and output. If you put in a certain amount of resources
and get more output, you are more efficient. Similarly, if you are able to produce
something with fewer resources, you are more efficient.

Performance has a broader meaning, since performance also includes other
important aspects as seen by both the users and the provider, e.g., quality.

5.2.1 Public Sector Efficiency

Efficiency studies have their origin in manufacturing, where it is relatively easy to
establish the inputs (e.g., raw materials and labor) and outputs (goods produced).
Public sector provides services and brings some new challenges.

5.2.1.1 Methodologies for Measuring Public Sector Efficiency

Djellal and Gallouj (2008) discuss how to measure productivity in public services.
Their book starts with a description of traditional techniques for performance mea-
surement and then discusses the special problems of measuring performance of ser-
vices. Public services are seen as further refinement of services in general.

They divide the methods used into two categories: index-based methods and
frontier techniques. Index-based methods are based on indicators. Frontier tech-
niques are used to compare similar production units. The production frontier is
made up of the most efficient production units in a given sample. The efficiency of
the other units is assessed relative to this empirical frontier.

Index-based techniques are common among bodies responsible for national and
international statistics (e.g., OECD), while frontier techniques have successfully
been used in research contexts.

5.2.1.2 What Is Analyzed?

In most cases, studies of public sector efficiency have targeted specific areas of
service provision, e.g., culture, education, energy supply, health care, public facili-
ties, security, transportation, and administrative units (e.g., local governments)
(Kalb 2010).

To measure efficiency of services is not trivial. Djellal and Gallouj (2008) list the
following reasons why provision of services is more difficult to measure:

* Output is fuzzy: “Services are generally characterized by a relatively vaguely
defined, intangible and unstable output. The process of producing a service does
not culminate in the creation of a tangible good. Rather what is produced is a
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‘change of state’. The product is an action, a treatment protocol or a formula - in
other words, a process and a way of organizing that process. In many cases, it is
difficult to map the boundary of the service.”

Output makes its effects felt over time: “Any definition of services must take
account of the temporal variable. After all, it is important to distinguish the
immediate aspect of a service (the acts involved in providing it) from its effects
in the medium and long term. Thus in the English-language literature a distinc-
tion is made between output and outcome (the long-term result).”

Output depends on value systems: The definition of output is often not objective,
but rather subjective, based on the value systems of the users and the provider.
Output is interactive (or coproduced): Users often take part in the production.
Such a simple thing as filling out an application form is in fact coproduction,
since the user takes part in producing the result (e.g., filling a position or a place
in a kindergarten).

Output is not stockable: Services are often consumed as they are produced. The
consumers and the providers often have different views on the valuation of the
services.

Coproduction is an essential feature of electronic services. The users do their

part; the administration does its part. Due to value systems and different views on
valuation, it is necessary to look at efficiency both from the user perspective and the
administration perspective.

5.2.1.3 The Usefulness of Public Sector Performance Studies

There have been arguments over the usefulness of performance measurement in the
public sector. Hans de Bruijn (2007) summarizes arguments from both sides as
follows:

On the one hand, there is the view that performance measurement does not do any justice to
the nature of the activities performed by professional organizations. Professional organiza-
tions are organizations that provide public services. These public services are multiple-
value ones (i.e. they have to take several values into account) and are rendered in
co-production (in cooperation with third parties),

and

The opposite view begins with the idea of accountability. The more complex the services
that professional organizations must provide, the more necessary it is to grant these
organizations autonomy in producing such services. While they are autonomous, they are
also accountable, however: How do they spend public funds? Does society receive value for
money? After all, granting autonomy to a professional organization may cause it to develop
an internal orientation, to be insufficiently client oriented, to develop excessive bureaucracy
and therefore to underperform.

He concludes that performance measurements are beneficial, but it is necessary

to be aware of the possible negative effects of performance measurements.
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5.2.2 Internal and External Efficiency

Efficiency in the context of e-Government services is different from service effi-
ciency in general.

» e-Government services are, when properly implemented, obviously efficient for
the administration (internal efficiency), which can utilize information systems to
reduce time spent on processing.

» e-Government services can also be efficient for the citizens/users and businesses
by reducing the time spent on transactions with the municipality or agency
(external efficiency).

Example: Downloadable forms are more efficient than paper-based forms. The ability
to submit a form online is more efficient than downloading, printing, and mailing a
form. If parts of the information in the form are filled out automatically based on exist-
ing knowledge about the citizen or business, or if the form is able to capture typographi-
cal errors or inconsistencies before submission, efficiency is improved even further.

This illustrates the need to use stakeholder perspectives on the efficiency of
e-Government services.

5.2.3 Stakeholder Perspectives

Axelsson et al. (2012) discussed agency efficiency and citizen benefit based on a
stakeholder-centered analysis of a specific case: A system used to handle anony-
mous grading of university exams.

Their approach was for each stakeholder to identify the need for the electronic
service, their influence on the development of the e-service, how the e-service
affects their performed activities and their opinions, and reactions related to the
electronic service.

The main argument is that two stakeholders (citizens and agency) may be insuf-
ficient to get a good understanding; it is also necessary to bring in the context in
which the stakeholder operates. But the authors also argue that the distinction
between external and internal stakeholders is important.

For the purpose of analyzing efficiency of electronic services, we will focus on
internal and external efficiency. It is still important to understand the context in
which the services are used.

5.2.3.1 Administration Perspective (Internal Efficiency)

The common reason for implementing e-Government services is to reduce the
administrative workload. Common goals are to establish “self-service” solutions
and provide integration with back-end systems. The ultimate goal is to automate
processes to minimize human intervention. Electronic processing is cheap; work
done by humans is expensive.
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Table 5.2 Variables used Variable Meaning
to calculate performance

of e-Government sites Qo Number of people within target group with web access
(Watson et al. 2000) 0, Number of people aware of the e-commerce site

0, Number of hits on the e-commerce site

0s Number of active visitors to the e-commerce site

[on Number of purchases

0Os Number of repurchases

5.2.3.2 Citizen/User/Business Perspective (External Efficiency)

e-Government can also be seen as more efficient from a citizen/user or business
viewpoint. The possibility to access online information or fill out an interactive
form can save time for a citizen or a business entity, but not necessarily. If the infor-
mation is not easily accessible through good information structure or search engines,
the user can perceive online services as a waste of time. If the user has to enter data
into an interactive form instead of making a copy of the document containing the
original data, the use of the interactive form suddenly becomes cumbersome. We
therefore argue that efficiency of an e-Government service needs to take into account
how users experience the efficiency of the service. This is why context of use
becomes important.

5.2.3.3 Environmental Perspective

The provision of e-Government services may also be seen as efficient from an envi-
ronmental viewpoint. By limiting the use of paper documents and physical distribu-
tion, e-Government services can be a part of saving the environment.

5.2.4 Efficiency of e-Commerce

In their book “Electronic Commerce—The Strategic Perspective,” Watson et al.
(2000) propose a set of five e-commerce performance indicators: awareness, attrac-
tability, contact, conversion, and retention.

These indicators are based on the set of variables shown in Table 5.2.

The first indicator is awareness efficiency. This indicator expresses the ratio
between those who know the site and the total number of people within the target
audience that have Internet access:

People aware of thesite O,

Awareness efficiency = : ==
People with Internet access  Q,

Awareness can be influenced by marketing campaigns for the e-commerce site.
The second indicator is attractability efficiency. This indicator shows the ratio
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between those hitting the site and those who know the site. Note that a hit is not the
same as a visit. A hit means that a user lands on the site. A visit means that the users
do more interaction over longer time, e.g., browsing the site for certain goods:

Hits onthe site 0,
People aware of thesite  Q,

Attractability efficiency =

The third indicator is contact efficiency. This is the ratio between active visitors
and those hitting the site:

Activevisitors 0,

Contact efficiency = — — =
Hitsonthesite  Q,

The fourth indicator is conversion efficiency. This is the ratio between active
visitors and those making a purchase:

. .. Purchases 0
Conversion efficiency = ————— = =%
Activevisitors  Q,

The fifth and final indicator is retention efficiency. This is the ratio between pur-
chases and repurchases made by the same customer:

. .. Repurchases
Retention efficiency = [epurchases %
Purchases  Q,

These five indicators are used to calculate an average web site efficiency index:
. . 1<
Website efficiency = — z &
5 1 Qn—l
According to the authors, this calculation may be misleading, since the factors
may not have the same importance for a given context. A more refined and appropri-
ate measure might be a weighted average:

1 5
Website efficiency = —Z 9, u

5 1 anl l

In this case, the factor u; represents the weight of indicator i.

5.2.5 e-Government Service Performance

In her paper “Measuring the Performance of Electronic Government Services,”
Steyaert (2004) adapted the framework of Watson et al. (2000) and used it to analyze
six agencies and two federal and state government samples. She used the variables/
indicators shown in Table 5.3.

Some of the ideas from Watson et al. (2000) and Steyaert (2004), e.g., the ratio
between users of Internet service and total number of users, are used in Sect. 5.3,



84 L. Berntzen

Table 5.3 Indicators used by Steyaert (2004)

Variable Meaning Indicators Ratio
noy Awareness efficiency: the total number of Number of Internet self-service Q,/Q,
Internet visitors relative to total agency consumers/number of

visitors or consumers agency consumers
n Popularity efficiency: agency rank 1/rank of agency site 1/Q,

(in monthly visitors) relative to the rank
of other federal and state agencies
(in monthly visitors)
n, Contact efficiency: a score based on overall ~ Overall content score/100 05/100
site content (e.g., convenience, security,
and privacy with online data, publications,
e-mail, licenses, etc.)
n; Conversion efficiency: scores based on Customer satisfaction and 0,/100
customer satisfaction with federal transactions/100
services, state electronic transactions,
and visitor time
ny Retention efficiency: customer loyalty based Repeat transactions on site/ 0s/0Q4
on repeat transactions and repeat visits transactions on the site

outlining a set of indicators for e-Government service efficiency. But these two
frameworks do not take into account the time saved by users and administration.
While some of the indicators proposed here are obviously important, we argue that
time saved is the most important indicator for measuring efficiency gain.

5.3 Indicators for e-Government Service Efficiency

Efficiency indicators aim to serve as measurement units of how efficient
e-Government services are from the different stakeholder perspectives. The work
done by Watson et al. (2000) and Steyaert (2004) described in the previous section
only looks at efficiency from the site owner (or administration perspective). Auer
and Petrovic (2004) introduced the idea of both customer and provider perspectives.
In the context of e-Government, the customer is a citizen or business and the pro-
vider is the administration.

5.3.1 Individual Services

Efficiency can be seen as a property of a service. Efficiency gains happen when a
service is replaced or improved, e.g., as an e-Government service. The first step will
be to compute the efficiency gain of each individual service. Examples of such
services may be kindergarten applications or applications for positions within a
government agency or a municipality.
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A Technical Inte_ractive form
complexity mt:o;r::zglled

Interactive form

Online form to
be printed

No online form

Time

Fig. 5.2 e-Government maturity model (Inspired by Layne and Lee 2001)

5.3.1.1 Citizen/User Perspective

What is the efficiency gain for the citizen/user using a downloadable form or an
interactive form compared to an off-line service? The efficiency gain can be
expressed as time saved for the citizen/user but may also include direct costs, e.g.,
postage to send a form through ordinary mail.

The efficiency gain is related to the maturity of the service. Figure 5.2 shows a
maturity model for e-Government services inspired from Layne and Lee (2001).
The y-axis shows the technical complexity of providing the service, while the x-axis
shows the development over time. On the lowest level, there are no online forms.
The citizen/user has to contact the municipality or agency to obtain the form and
will have to submit the filled-in form by mail or personal appearance. The next level
is the provision of an online form that can be filled in and printed. The citizen/user
still has to submit the form through ordinary mail or make a personal delivery. On
the third level, the form is interactive. Information is filled in and submitted by
clicking a button. The information is delivered electronically to the municipality or
agency. On the fourth level, the interactive form is reusing information either entered
through previous use or from existing information stored by the municipality or
agency. A good form would also check the input.

Note: Some forms require the signature of the citizen/user, and this has been used a
rationale for municipalities/agencies to provide printable forms instead of interac-
tive forms. However, the use of electronic signatures is now becoming widespread.
In order to get to the next maturity level, it may be necessary to enhance the techno-
logical solution to incorporate electronic signatures.

5.3.1.2 Administration Perspective
The maturity model will be somewhat different from the administration perspective.

Figure 5.3 shows the maturity model from this perspective. If the user downloads a
form, fills it out, and mails it, the efficiency gain from using an e-Government
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Time
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Fig. 5.3 e-Government services maturity model (administration perspective)

service is zero, except that form was obtained through self-service. An interactive
form may have no integration with back-office systems. In this case the content
of the form is sent as a message through a message-handling system, normally
e-mail. In this case the efficiency gain is rather low for the administration. On the
next level, the data submitted on the interactive form is directly transferred into a
back-office system.

Example: A typical case is kindergarten application. The parents fill in the neces-
sary information in the interactive form and submit it into the system that is han-
dling admission and allocation. This system keeps track of waiting lists for each
kindergarten. The data is then reused to send monthly bills to the parents, monitor
the progress of each individual child, allocate children to staff members, etc.

There are two types of integration: vertical, where the data is transferred into one
back-office system, and horizontal integration where the back-office system
exchanges information with other relevant systems. The use of open standards and
protocols for data interchange makes it possible to improve administrative
processes.

5.3.2 Use of the Service

Building on the work of Watson et al. (2000), the actual and potential use of each
online service is important indicators. Some of the most popular services that are
provided through downloadable or interactive forms have an identifiable target group.

One example is online kindergarten applications. Here, the target group is all
parents submitting applications, either on paper or online. That you have to apply
for kindergarten is common knowledge. But some parents may have missed the
option of applying online.

Our interviews with municipal executives have shown that kindergarten applica-
tions and applications for vacant positions are the two most successful electronic
form-based services, not only because of efficiency gains but also due to quality
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improvements of the processes. This includes the possibility to validate information
before final submission. The usage factor can be computed as follows:

P, = Potential target group (total number of users)

P, = Users of the e-Government service

P, = Nonusers (Py—P,)

. . P,
Usage factor for electronic service = —-

0

Example: One municipality had a total of 311 kindergarten applications. 290 appli-
cations were submitted online; the rest were paper-based applications.
The usage factor is 290/311 = 0.93 (93 %).

5.3.3 Efficiency Gain

The efficiency gain is the time or money saved by citizens/businesses and the
administration due to the use of the e-Government service.

5.3.3.1 Efficiency Gain for the Individual Citizen/Business

U, = Time used by citizen/business to fill in and submit a paper-based form
U, = Time used by citizen/business to fill in and submit an interactive form

U
Efficiency gain for citizen or business : 1— U_l
Example: An average citizen/user uses 10 min to fill in an online application and
25 min to fill in and submit a paper-based application. The user of the interactive
form uses only 40 % of the time spent by a user using the paper-based version. The
efficiency gain for the user of the e-Government service is 1 —(10/25) = 0.6 (60 %).

5.3.3.2 Efficiency Gain for Administration (for Each Request)

A, = Time used by administration to process a paper-based form
A, = Time used by administration to process an interactive form

A
Efficiency gain for administration: A=1-—-

Example: The administration uses 3 min to process an online application and 20 min
to handle a paper-based application. The administration uses only 15 % of the time

to handle an interactive form compared to a paper-based form. For the administra-
tion the efficiency gain is 1—(3/20) = 0.85 (85 %).



88 L. Berntzen
5.3.4 Total Efficiency Gain for an Individual Service

To calculate the total efficiency gain for an individual service, it is necessary to
include the ratio between users of the e-Government service and the size of the
target group. The total efficiency gain will always be lower than the individual
efficiency gain, if the usage is below 100 %:
P x (1 - U'] +P,
UO

F

A
Px|1--—L|+P,
AO

P

0

Total user efficiency gain =1—

Total administration efficiency gain =1—

It is also possible to calculate the potential efficiency gain of transforming non-
users into users.

Note: It does not make sense to add the efficiency gain for the citizens/users and
administration together. These are separate measures. The time spent by administra-
tion is often easily transferable to costs, while the time spent by users is more about
how user-centric the government agency/municipality is perceived by the users.

Example: The following shows how to calculate efficiency gain for citizens and the
administration. The example is based on real numbers from a Norwegian
municipality.

Case: Kindergarten Applications

Citizens

Uy =25 min, U, = 10 min.

Efficiency gain for each citizen is (1 -10/25) = 0.6 (60 %).

Users of interactive service: total users (P,) = 311, e-service users (P;) = 290, nonusers
(P, =21.

Time spent by e-service users is 290x 25 x (1 -0.6) = 2,900 min.

Time spent by noninteractive users is (311 -290)x25 = 525 min.

Total time spent for both groups: 2,900+ 525 = 3,425 min.

If everyone used paper-based form: 311 x25 = 7,775 min.

Efficiency gain is 1 —(3,425/7,775) = 0.56 (56 %).

Administration

Ay =20 min, A, =3 min.

Efficiency gain for each submission = (1 -3/20) = 0.85 (85 %).

Users of interactive service: total users (P,) = 311, e-service users (P;) = 290, nonusers
(Py) =21).

Time spent caused by interactive users is 290x20x (1 -0.85) = 870 min.

Time spent caused by noninteractive users is (311-290) x20 = 420 min.
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Total time spent for both groups: 870+420 = 1,310 min.
If everybody used paper-based form: 311 x20 = 6,220 min.
Efficiency gain is 1 —(1,310/6,220) = 0.79 (79 %).

Note: For the individual user/citizen, the time saved by all citizen/users is normally
of limited interest. But the number is important for decision makers when deciding
what electronic services to implement.

5.3.5 Aggregation of Individual Services

The efficiency gain of individual services may be aggregated to show the total effi-
ciency gain for all services. The number of available services varies from munici-
pality to municipality. For benchmarking purposes, it seems reasonable to select a
subset of common e-Government services

5.3.6 A Simplified (Lightweight) System of Indicators

In many cases, it is not feasible to perform studies of the time spent by users and
administration. Therefore, a simplified system is proposed based on easily observ-
able characteristics of the service.

Based on the maturity model shown earlier, points could be awarded to each
level in the following way:

User perspective:

1 = No e-Government service

2 = Downloadable form

3 = Interactive form

4 = Interactive form with prefilled content

For the user, a downloadable form is more efficient than no form at all. An inter-
active form is better, since physical delivery is avoided. An interactive form with
prefilled content, based on what the government already knows, is even better.

Administration perspective:

1 = Downloadable form or no e-Government service
2 = Interactive form

3 = Interactive form with back-office integration

4 = Process improvement

For the administration, an interactive form reduces manual work. Back-office
integration is even more efficient, since information does not need to be manually
transferred. If the administrative processes get more efficient due to integration, it is
even better.
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Use:

1 = seldom used (0 % <use<10 %)

2 = sporadically used (10 % <use <50 %)
3 = often used (50 % <use <90 %)

4 = heavily used (90 % <use)

The use of e-Government services are often not easy to assess. The four catego-
ries were selected based on discussions with municipal representatives.

The points in each category are multiplied to give a relative value for the effi-
ciency gain. The following examples are based on informal interviews with munici-
pal representatives:

Example 1: Application for kindergarten

Interactive form. Data is retained from previous year (4 points). The form is inte-
grated with back-office application, but no evidence of process improvement is
given (3 points). The solution is heavily used (4 points). Total points: 48.

Example 2: Complaint form

Interactive form (3 points). Form data is converted into an e-mail (2 points). The
solution is sporadically used as most complaints are submitted by phone, e-mail,
and personal appearance (2 points). Total points: 12.

Note: A low number of complaints may be positive, since it can indicate general
satisfaction with the service provision.

Example 3: Applying for positions.
Interactive form (3 points). Form data is converted into e-mail (2 points). The use is
mandatory (4 points): Total points 24.

Note: We do not know how many is excluded from the application process based on
the mandatory use of interactive forms.

These three examples show how an assessment can be made by a short investiga-
tion of a specific e-Government service. The reason for using this lightweight
approach is to reduce the time spent on assessment.

5.3.7 Other Possible Indicators

The following indicators are related to efficiency and may be included in the future
set of indicators:

» Easy to find/findability: How much time does a user spend to get hold of a paper-
based form or to find the downloadable or interactive form? The time used is now
included in the time spent to retrieve, fill in, and submit a form. However, this
aspect is more related to information design, which could justify a separation of
this particular aspect.
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* Process intervention: Can a user cancel or modify a request for a service (a sub-
mitted form). A cancellation or modification is an exception but may be very
time-consuming for both the user and the administration. If the user can cancel
or modify a request, this would be more efficient than having to contact admin-
istration to solve the problem.

* Process transparency: Can a user follow the process of the service request online?
This could save time both for the user and the administration, since other con-
tacts asking for status (mail, telephone calls) could be avoided.

5.4 Conclusion/Discussion

Most research on efficiency has not tried to quantify the actual efficiency gain dif-
ferent stakeholder groups obtain by using an electronic service. This chapter exam-
ined earlier research and ended up with a proposed methodology and a set of
indicators to calculate efficiency gain both for the administration and the citizen/
user/business that use an electronic service. Since the methodology requires some
observation or self-reporting by users, a lightweight approach was also introduced
to make comparisons between electronic services easier.
The material in this chapter can be used to:

* Benchmark efficiency of e-Government services
* Help deciding what electronic services to implement

Both methodologies have been developed in collaboration with eGovMon part-
ner municipalities and agencies. The initial ideas for efficiency measurements were
presented on a workshop held in Grimstad, Norway, on September 12, 2008. The
ideas were refined in subsequent semiannual workshops and were finally tested on
real-world examples in a workshop held in Tgnsberg, Norway, on March 7 and 8§,
2012. In this workshop we used numbers from municipal partners to show effi-
ciency gains obtained from two specific e-Government services: applying for posi-
tions and kindergarten applications. The participants confirmed that the methodology
is useful to justify investments in form-based e-Government services.

In the same workshop, the lightweight approach was used to prioritize what
e-Government services to maintain and develop further. This approach does not report
the actual efficiency gain but calculates an index showing the relative importance of
each service. Participants confirmed that the lightweight approach required substan-
tially less work but still provided information that could be used to rank services.
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