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ABSTRACT 

An e-Government portal represents not only a reputable public 
image of the sovereignty of a region, it is responsible for serving 
many users from local citizens and beyond, in a reliable way. The 
requirement for robustness of e-Government portal becomes 
relatively stringent. In view of this, it would be very useful to 
have an independent server that serves as a 24/7 watch-guard to 
monitor the performance of the service portal. In this paper, we 
proposed a Web-based performance monitoring system (WMS) 
for checking the health status and some extras, of the service 
portal in real-time. Some basic server statuses are usually 
provided by the web hosting company at which the service portal 
is hosted. Usually they are simple statistics such as the number of 
hits and server loads over a selected period of time. Further details 
regarding the performance of the portal however may not be 
available or they come in expensive prices. This chargeable 
service is either by some third-party proprietary commercial 
software tools on the market or by provision of external analytic 
jobs of consultancy. In contrast, the advantages of WMS are 
additional performance checks and open source in Java for easy 
future development. It features web usage mining from web log 
files in addition to the computation of statistics offered by the 
hosting company. A higher level of analytic insights can be 
obtained too when the two combined. The functions of WMS 
include (1) Web Log Analysis, (2) Web Usability Analysis, (3) 
Website Performance Benchmarking, (4) Web Link Validation, 
and (5) Performance Reporting. WMS can be used as a generic 
monitoring tool for virtually all kinds of e-business models. 
Specifically, we discuss the context of applications of WMS to e-
Government performance models. 
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1. INTRODUCTION 
The initiatives of e-Government have swung into almost full 
actions in digitizing documents and implementing online 
government services in many countries in the past decades. The 
developments and reviews of the progresses are going in parallel 
in most of the e-Government strategies. On one hand, government 
departments and public sector agencies are seeking opportunities 
at their best to leverage power of internet for timely dissemination 
of information and provision of interactive services for citizens 
online. At the same time, they will have to ensure the online 
services are delivered accurately, efficiently, cost-effectively and 
robustly. Therefore it has always been a widely asked question on 
e-Government performance measurement: what are the best 
practice, appropriate models, tools and techniques for measuring, 
monitoring and maximizing the efficiency and effectiveness of the 
e-Government services? Over the years, agencies may have lacked 
the ability to measure whether or not their investments in e-
Government are delivering tangible returns such as cost 
reductions or increased efficiency and productivity. The demand 
for agencies to develop and implement more robust methods, 
processes and performance indicators for measuring the 
effectiveness and efficiency of their e-Government initiatives is on 
the rise. According to [1], monitoring is one of the four important 
phases, in the life cycle of e-Government projects which is a 
continuous circular chain of activities. Monitoring relates to 
optimization of services. E-government projects can take a long 
time to permeate. Confidence of users to transact business through 
the impersonal machines comes in consistent satisfaction and in 
time. It needs strong day-to-day monitoring. Ensuring the services 
are operating at its optimal, collecting usage data are prime 
concerns during the monitoring phase. 

 
Figure 1. Monitoring in the  e-Government project life-cycle. 
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The main challenge that we argue in this paper is the need of a 
complete monitoring model specialized in e-services. Such model 
would have to be technically supported by a monitoring 
framework of tools and algorithms. Although there are many 
papers in the literature advocate of models for measuring e-
Government performance, very few is focused on a performance 
monitoring system that is comprised of a number of practical tools 
and algorithms for e-Government. The main contribution of this 
paper is on the web-based design of a performance monitoring 
system, which is called WMS. The monitoring system has virtues 
of open-source, interoperatable, flexible and distributed. Most 
importantly the system serves as an underlying platform that 
supports the conceptual performance monitoring models on top. 

The paper is structured as follow. Section 2 surveys on some 
related works especially those that motivated the need for an 
underlying support of data collection tools to conceptual 
performance models. Section 3 discusses the challenges involved 
in measuring e-services performances, and some traditional 
approaches. Our proposed solution, WMS model is in Section 4 
where the features and technical functions are described. Section 
5 relates the functions of WMS to performance measures of the 
website and its services and to the overall goals. A conclusion is 
drawn in Section 6 with a future work. 

2. RELATED WORKS 
We surveyed reports and papers both from commercial and 
academics, have not found any product or software system in open 
source, specifically for the purpose of evaluating e-Government 
websites performances in a distributed and automated way with a 
set of comprehensive features as listed in Section 4. 

The closest commercial software found is IBM Rational 
AppScan1 (formerly Watchfire) that was originally built for 
addressing web application security threats. AppScan scans 
applications, identifies vulnerabilities, and generates fix 
recommendations to ease remediation. This commercial tool is 
specialized at locating technical loopholes heuristically over a 
web application. It was designed in checking the technical 
correctness of a program, mainly on the security areas. 

A recent study by Li et al [2] however has found that e-
Government performance embraces issues from social 
dimensions, design philosophy and other non-technical aspects. Li 
et al, has justified that administrative culture is correlated to 
performance of E-Government. This finding indicates that 
performance is directly contributed by the services both online 
and offline. Though we may not be able to closely monitor the 
staff team's daily performance, essentially we must monitor 
closely of the services or the outcomes that are produced by the 
team. 

In addition to performance that is derived from quality of services, 
we have other non-technical aspects of measure such as User 
satisfaction that can be viewed as a result of good service 
performance cultivated consistently over a period of time. In [3], 
the author stated that User satisfaction has received considerable 
attention of researchers since the 1980s as an important proxy 
measure of information systems success [4]. Several models for 
measuring user satisfaction were developed, including the user 
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information satisfaction instrument by Ives et al. (1983) [5] and a 
12- item EUCS instrument by Doll and Torkzadeh (1988) [6]. In 
one of the early studies, Bailey and Pearson (1983) [7] developed 
a tool for measuring and analyzing computer user satisfaction of 
39 items. This instrument included many factors ranging from 
information quality, systems performance, personal relationship 
with electronic data processing (EDP) staff and top management 
involvement. It is known that user satisfaction is a subjective 
composite criteria that is contributed by a large and complex mix 
of factors. In the context of e-service, we can safely assume that 
user satisfaction comes from the performance of the system, at 
least as an important factor, which in turn is derived from both the 
usability offered by the system and its operational performance. 

Given on hand that we have multiple criteria for evaluating an e-
Government website; some criteria may be more important than 
others, and the relations among the criteria may form some kinds 
of hierarchy of levels. E.g., response time is result of joint efforts 
from the efficiency of customer service and information delivery 
in case of e-service. A scientific model proposed in [8] uses 
hierarchical structure of criteria for governmental website 
evaluation. The work gives us insight on how the elements of a 
website can be decomposed into a hierarchical structure and how 
formulae are used to objectively calculate the scores. The 
contribution is limited to only a conceptual model. Therefore we 
see a need for an underlying monitoring system to constantly 
gather the data as empirical inputs in order to implement the 
conceptual scientific model for practical use. 

In [9], the paper has explored three interrelated questions on 
website effectiveness: how should it be measured; what 
determines it, and what effect does website effectiveness have on 
other important organizational activities such as overall service 
quality. We have confirmed that effectiveness is a relative 
measure determined by the referents used and the perspective of 
the observer. From this work, we are motivated to design a 
technical approach to measure website effectiveness by collecting 
real time data. Hence the design of WMS is made, that can be 
used to support a performance evaluation model where the criteria 
can be organized hierarchically. Thus, effectiveness can be 
represented as a composite form of indicator built upon multiple 
performance indicators at a lower level. 

In the social context, a paper [10] was to discuss the 
consequences of performance monitoring technology on public 
service accountability; a central but neglected issue for e-
Government. Petrakaki et al drew upon the critical literature on 
public service ethics in order to argue that performance 
monitoring technologies are likely to burden public officials’ 
discretion, disorient their actions and condition irresponsible 
practices. They argued that the performance monitoring system 
loaded the staff with a further concern that of being continuously 
monitored, measured and compared, which they took into 
consideration in their everyday judgment of how to act. As public 
service delivery is inseparable from discretion using and e-
Governing is directed towards accountability, e-Governors need to 
conceptualize and deploy technologies in a way that do not 
become another concern for officials to be taken into 
consideration and reproduced in their practices. Hence a subtle 
method for collecting usage data from the e-service and website 
remotely, as a noninvasive approach that may relieve this 
problem. Our WMS was built with this in mind. 



Of all the works reviewed in the literature, it is found that a 
technical and automated system to constantly collect usage data, 
convert them into performance indicators which in turn to be used 
in assessing e-Government performance has not been done yet. 
The closest system found from academia for this purpose is in 
[11] called E-GOVMeter which is a web crawler that samples 
pages of government website for analysis. WMS is designed as a 
system that collects most if not all the data from the server, both 
from the static types of data, like web structures, layout, web 
contents etc and from the dynamic types of data taken from 
operational activities. Data mining is an additional feature to 
WMS that widens the scope of performance indicators by 
providing web analytics results from the web log data. 

3. E-SERVICES MEASURE 
An e-Government service, or simply e-service, is defined as an 
application, or series of applications, on the Internet that provides 
a specific service to citizens or businesses. The applications are 
either interactive or transaction based. Sometimes they can be 
both. From the eye of an observer, this is seen as information is 
collected or provided by the customer and a service is then 
delivered (a transaction is completed). The goal of an e-service is 
to provide a start-to-finish solution to the customer. As an 
example, a citizen is filing an income tax provides all necessary 
information, payment is collected, and the government delivers 
the service including all necessary information and receipt to the 
customer. Additional examples are: 

• e-service that allows customers to enter search criteria and then 
receive information from those systems; 

• Acquiring a permit or license by making payment online; 

• Purchasing goods and paying for them using an online 
shopping cart; 

• Any service that accepts an electronic payment using the 
payment portal. 

Information services available on the Internet such as agency 
websites, downloadable forms and or documents, and search 
engines used primarily for the purpose of finding web content are 
services usually not standardized through some central authority. 
Standardization may be the way to go for now and in the future as 
one of the e-Government initiatives. The current technology 
platforms for supporting e-Government services are 
heterogeneous in nature. For an e-service to function, agencies 
must have a database with Internet capabilities. Each agency has 
its own processes and methods for developing informational e-
services as well as transactional e-services. 

Adoption rate is a prime performance indicator for measuring e-
service. E-Government management considers an e-service 
successful by measuring its adoption rate. The adoption rate is the 
percentage of people using the e-service versus the total amount 
of people that use a particular government service from all service 
delivery methods. Other e-service success factors include revenue 
generated versus total production and maintenance costs, awards 
or national recognition, and citizen or business compliments.  

Public sector performance measures are typically quantitative 
ways of determining the resources that spend into providing 
services (input measures), the immediate results of those services 
(output measures), and the longer-term results of providing those 
services (outcome measures). Performance measurement can be 

regarded as measurement on a regular basis of the results 
(outcomes) and efficiency of services or programs. One may take 
note that the following list [12] is a classical success performance 
measures for traditional services provided through off-line 
platforms. These measures however form the basis, from which 
we can extend for e-services. 

• Input measures — the resources put into e-Government efforts 
such as costs and amount of time associated with staff, 
development, contractors, and maintenance; 

• Output measures — those immediate actions resulting from e-
Government efforts such as number of hits, downloads, amount 
of time users spend on a site, number of transactions 
completed, dollar amounts processed through each site, and 
tracking of customer requests/complaints/questions 

• Short-term outcomes — outcomes that are expected to lead to a 
desired end. These outcomes include accessibility of services, 
accuracy of information provided, adoption rates within 
specified user groups, ease of use, level of citizen satisfaction, 
usefulness, number of agencies participating, etc. Most of these 
outcomes are measured by customer surveys/feedback. 

• Long-term outcomes — the consequences of the program or 
those “end results that are sought.” These outcomes include 
cost savings from e-Government, staff time savings from e-
Government, and trust in government by citizens as measured 
by surveys. 

The outcomes can be more precisely translated into Response 
Time, Adoption Rate, Customer Satisfaction and Efficiency. All 
these measures can be readily gauged statistically by our proposed 
WMS system, except perhaps the Input measure. 

Response time is generally measured as the average amount of 
waiting time required to complete consulting a customer service 
representative; time taken to complete a transaction; clicks and 
latency spent to achieve a specific task.  

Adoption rate is calculated by dividing the number of users or 
transactions completed online by the total number of customers 
that were served in all platforms or by other means, for a given 
time period.  

Customer satisfaction is the level of satisfaction with the service 
by the end user. Another aspect to customer satisfaction is 
whether there is an increase in customer service because of the e-
Government service, such as the customer being able to interact 7 
days a week, 24 hours a day. Customer satisfaction is something 
that can be benchmarked and then trends tracked through time, 
although the most direct measure is by questionnaire survey.  

Efficiency is the unit-cost ratio that is the relationship between 
the amount of input and the amount of output or outcome of a 
service. Examples are the cost of providing each service per user 
electronically compared to traditional methods. Efficiency is also 
often looked at on a cost per transaction basis. Efficiency can 
come in the form of improved data entry accuracy when a 
customer is the one entering their information into a database 
instead of a third party entering the data for them. If data errors 
are tracked, then the number of errors from the traditional service 
delivery can be compared to the electronic service delivery. 

The data for the performance measures of e-services, pertaining to 
the above four criteria would be supplied by Analytic Metrics 
(from the website) and the operational activities of the web server. 



4. PROPOSED SOLUTION 
The proposed solution we provided is a collection of software 
modules that would constantly and in real-time monitor the e-
Government website in target. The data collected would be used 
for analysis; the analytic results would be generated as a report as 
well as exported to a performance evaluation system for further 
computation of performance indicators. It is called Web-based 
Monitoring Server (WMS). It helps to facilitate automated data 
collection for ensuring the website is in optimal operating status 
and for performance evaluation. 

Monitoring refers to the systematic collection of information to 
provide indications of how a program or service is performing. In 
this case here, the data are statues of an e-Government website on 
which e-services are running to interact with citizens and to 
handle their requests round the clock. 

WMS has four main modules that monitor different aspects of 
activities or statues of the website. They are (1) Web Log 
Analysis, (2) Web Usability Analysis, (3) Website Performance 
Benchmarking and (4) Web Link Validation. An overview of 
WMS in relation to the website under monitoring is depicted in 
Figure 2. The functionalities of each module is explained below. 

 

Figure 2. Web-based Monitoring Server 

4.1 Web Log Analysis 
This module intakes web logs from the e-Government portal 
server and provides web statistics. Some examples are as follow: 
the number of visits for every page on the site, such as the top 10 
popular pages. Page view trends – the hour, day, month with the 
most traffic to the web site. Path analysis – where visitors entered 
and their navigation through site from entry. Activity - visits and 
hits during specified times, days, duration. There are two level of 
analysis, one is being the straight counting for collecting the 
statistics of the measures, like those just mentioned. The other 
level is on using data mining techniques, which are known as 
Web Usage Mining to discover patterns from mining through 
large sets of history web access logs and transaction logs stored 
over a long period. 

Web usage mining techniques are applied to identify frequent 
item-sets, sequential patterns, clusters of related pages and 
association rules. The results provide useful usage profiles and 
insights on the behavior of the web users. 

The Web Log Analysis module reveals layers of information 
about the demand of services and contents on the web site, and 
the user behavior from their navigation patterns. The data 
collected from web sites present enormous potential for improving 
customer satisfaction. Personalised messages can be delivered to 

individual people – the famous “segment of one”. It provides 
opportunity to identify and target citizens with different needs 
with recommendations and better interactions. Some sample 
screen-shots of statistics output by the module is shown below. 

 

Figure 3. Statistics of Web log analysis 

From the IP addresses of the log files and from his login accounts 
(which reveals its residential addresses), the module can display 
both propensity of the e-Government service users by regional 
and international. A sample is shown below: 

 

 

Figure 4. Geographical distribution of web users 



The modules are written in Java under J2EE environment2 that 
ensures open source, favoring flexible and easy future extensions. 
Our design follows the Java industry standard for implementing 
enterprise-class service-oriented architecture (SOA) and next-
generation web applications. 

For instance, under the data mining domain, there are a number of 
popular and well-proven useful algorithms for discovering useful 
patterns. Instead of adopting any proprietary software programs 
which operate like a black box, we opt to implement them in Java 
open platform. The codes and the functions can be added or 
dropped as needed. This suits an application scenario where web 
contents and even features are complex and they dynamically 
evolve. A service portal of e-Government represents such 
scenario. 

In the Java Datamining package, base class is available, namely 
“Package javax.datamining.base” for deriving open source classes 
for implementing each of the data mining algorithms. An 
overview of the Java datamining base class is shown below in 
figure 5, from which popular classification, clustering and 
association rules tools can be inherited. 

 

Figure 5. Package javax.datamining.base - BuildSettings 

4.2 Web Usability Analysis 
This module measures the web usability for e-Government portal. 
In human-computer interaction, usability usually refers to the 
elegance and clarity with which the interaction with a computer 
program or a web site is designed. An e-Government portal is a 
combination of both. The e-services that are provided to the 
public through the portal are needed to be assured highly ‘usable’. 

Usability can be quantified by user-centric measures. A service's 
usability is high if users achieve their goals/perform their tasks in 
little time, do so with a low error rate, and experience high 
subjective satisfaction. 

User centric measures are usually carried out by subjective 
questionnaire surveys. Although some may argue that survey 
technique is most effective method in measuring usability, an 
alternative method exists that works by a web based real-time 
monitoring system to collect the usage traces for analysis. 
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The analysis of the usage traces is commonly known as usability 
testing tool (Utt). Utt has its merits on working over the portal 
server and producing results in real-time. The online measurement 
is on continuous basis, whereas off-line questionnaire survey is 
done ad-hoc. The frequency may be up to annually such that the 
timeliness of the results may get compromised by a long latency in 
between the surveys. 

The objective of the web usability analysis is to test the usability 
and ergonomic features of the e-Government web site. Our 
module is implemented in two parts. One part is that we measure 
by relating to web log analysis which gives us insights on web 
user navigation patterns. The successful routes and the failed 
routes by which users traversed in order to get something done 
online, tell us about how the users are using the portal services. 

The other part is implemented as an Utt that is specialized for 
providing usability testing of websites. It allows analysts from e-
Government departments to create synthetic usability test scenario 
with a test case builder tool. The test scenario which are specified 
as testing cases, in script files are run automatically at specific 
times of a day. The results such as web page clicked, links 
clicked, time between each mouse click and total time required to 
complete each task, is saved in a journal file. The Utt module then 
analyse the journal file to find potential ‘deadlocks’ in usability of 
the website. For example, if a pattern of user traversing the links 
is detected to be circular, before reaching a goal, it may mean the 
user is repeatedly trying to complete a task. And if a certain 
portion of such patterns are observed, it may reveal a problem in 
the usability. This may imply some problems with the web design.  

 

Figure 6. Format of usability test cases script files and sample 

The main idea of testing a web site is basically running a bunch of 
pre-defined tasks written in script files on a web site by a number 
of users and checking the time that was required to complete each 
of these tasks by each of the users. 

4.3 Website Performance Benchmarking 
One of the functions of this module is stress testing. It estimates a 
web server performance in order to find if the server can serve 
sufficiently high workload. The stress tester executes benchmarks 
based on both Time and Request for example allowing simulation 
of 1000+ clients per machine. Such test can be performed at two 
levels: server level and individual resource level such as loading 
of a picture, a file, a full set of contents or dynamic data pulled 
from a database. 



The other main function of the web benchmarking module is to 
monitor application performance and ensure the e-service 
applications are running at an acceptable level. In particular, it 
monitors the availability and performance of web pages of the e-
Government portal. Our monitor checks if the website pages and 
other resources are accessible using HTTP and HTTPS requests, 
from end-user perspective. When they become not so accessible, 
performance drops perhaps with delay in delivery, notifications 
are sent to the webmaster and corrective actions can be triggered. 
Common problems are connectivity problems, slow page load 
time, or content errors. A performance threshold for a web page or 
for access to any resource can be set, e.g. if the page load time is 
more than 7 seconds, some alert email or SMS sends out before it 
affects end users. 

 

Figure 7. Benchmarking the performance at sever level 

4.4 Web Link Validation 
This module is implemented as a web crawler that traverses 
through every link of the website searching for broken links. This 
link validator automates the process of testing web site for broken 
elements that include broken links even those in JavaScript and 
Flash windows, orphaned files, and retarded pages. 

e-Government portal has a large set of complex e-services by 
many agencies. News and contents are dynamically and regularly 
updated by webmasters who are prone to incur human errors. 

 

Figure 8. Snapshot of web link validation module 

5. DISCUSSION 
In this section we discuss how the functions of WMS relate to 
performance measures of an e-Government portal website and its 
services and to the overall success goals. 

A portal is considered as an entry point for the different services 
that government agencies provide. The authors in [13] state that a 
web portal serves as the integrated gateway into the state 
government website and provides visitors with a single point of 
contact for online service delivery within a nation. According to 
this broad definition of portal, a portal is characterized by a range 
of complex e-services whose contents and application 
mechanisms may be managed by different agencies in a 
heterogeneous environment. 

Therefore performances of different sections of an e-Government 
portal vary. Furthermore, the challenge of measuring the 
“success” of an e-Government portal is complicated by a spectrum 
of multi-perspectives. Technical performance of a website server 
alone is not the only factor contributing to success of an e-
Government portal. The study in [14] found evidence of the 
influence of different organizational, institutional, and contextual 
factors on the success of e-government via an empirical 
investigation. As a traditional practice, e-government websites are 
evaluated regularly by consulting companies, international 
organizations and academic researchers using a variety of 
subjective measures [15] because of the complex and diversified 
nature of a service-oriented portal. In addition to subjective 
evaluations, we aim to improve on these evaluations by using a 
range of techniques from webmetric and automated performance 
monitoring tools. 
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Next question is how such automated monitoring tools, WMS, 
can be integrated into a management-oriented performance 
framework that covers measures of successes of goals from 
different perspectives? Earlier on, the authors in [16] proposed a 
quantitative metric which is automatically calculated from reports 
of automatic evaluation tools. The performance report generated 
by WMS could be processed by an additional automatic 
evaluation tool (on key performance indicators, e.g. balanced 
scorecards) which calculates the impact of each criterion from the 
results of the WMS reports. This could be a feasible extension for 
WMS to incorporate automatic metrics calculation with respect to 
web performance indicators. A conceptual model is shown in 
Figure 9. 

There are a number of de-facto performance measurement models 
available which take views from multiple perspectives and 
considerations, e.g. a performance scorecard framework in [18]. 
These are not merely technical performance figures, but key 
performance indicators at a high level. One report called 
“Performance Measurement of Federal Agency Websites Web 
Metrics Committee of the Web Content Management Working 
Group, April 10, 2005” [17] by the US government agency 
describes a possible approach for federal agencies to develop a 
basic performance measurement framework for collecting and 
using web metrics to support their agencies’ specific missions. 
The goal of such a framework is to provide a holistic approach to 
website evaluation and assessment that integrates evaluation 
activities into agencies’ broader management processes. Thus, 
web metrics and other evaluation techniques are not considered an 
end unto themselves, but rather these support the “bigger picture” 
of agency mission, decision making, planning, and user services. 
The framework comprises of four main goals and a number of key 
metrics, and performance measures. A simplified version is shown 
in the table below. Essentially the key metrics can be supplied by 
the output of WMS who serves as a non-stop monitoring station 
to support a higher-level performance evaluation framework. The 
relations of WMS to e-services and in turn, to the “Goals” which 
are interpreted as qualitative measures in [17] are shown in figure 
10. It shows how WMS can fit into an overall evaluation model.  

6. CONCLUSION 
Performance measurement is important to e-Government efforts 
so that governments can track what is working and what is not and 
assure citizens that government’s time and funds are being well 
invested. Recently sector agencies reviewed their e-Government 
services programmes and make use of the best practice models, 
and techniques for measuring and monitoring their efficiency and 
effectiveness. There exist many webmaster tools in the market that 
may perform the same functions. But they are mostly proprietary 
solutions with limited functionalities. E.g. webhosting companies 
usually would provide monthly web statistics reports. In this 
paper, we proposed WMS which is remote, distributed and 
operate as a silent client tool that monitors 24/7 as a watch-guard. 
The output of WMS can possibly be fed as input to other agency 
evaluation frameworks as a whole solution. As for future work, 
performance indices can be assigned in the evaluation of results 
from WMS performance reports. A common framework for 
computing e-Government websites indices has been proposed 
[19]. By merging WMS with some e-Government index 
benchmarking tools it will be useful for policy makers to gauge on 
the success of e-Government websites and the e-services. 

Table 1. Framework for the Performance Measurement of US 

Federal Agency Websites 

Goals Performance Measures 

Reach:  Key audience members 
recognize and are familiar with an 
agency’s online services. 
 

Number of user sessions increases 
by X% per month/year. 
 
Ratio of unique to repeat customers 
increases by X percent. 
 
X percent of users report having 
visited the website in the last 
week/month/year. 
 
Number of press inquiries on topic 
Y increases by X percentage after 
press release. 

Relevance:  Online services 
provide key audiences with 
content, services, and information 
tailored to their specific needs. 
 

Number of publication downloads 
increases by X% per month/year. 
 
Agency website ranks in top 10 
Google/Yahoo/etc search results 
when X is entered as keyword. 
 
Number of links-in improves by 
X% per month/year. 
 
Agency’s traffic exceeds that of 
comparator sites by X%. 
 

Packaging:  Information is 
provided in consistent and usable 
formats 
 

X% of agency-controlled web pages 
use standard template. 
 
X% of agency-controlled web pages 
display standard branding. 
 
X% of agency web developers use 
content management system to 
create/publish content. 
 

Access and Collaboration:  

Agency expertise is made 
available to and used by key 
audiences 
 

All emails to the webmaster receive 
standard response within X hours. 
 
All technical inquiries to the 
webmaster receive detailed 
response within X days. 
 
All subject-oriented emails to the 
webmaster are routed to topical 
expert within X hours. 

Quality:  Agency reputation of 
quality is reinforced through the 
design, usability, and functionality 
of the web site. 

 

Agency’s user success rate exceeds 
X% in usability testing. 
 
Agency’s user success rate 
improves by X% in annual usability 
testing. 
 
Broken links do not exceed X% of 
all links. 
 
Percentage of broken links declines 
by X% quarter over quarter. 
 
Server downtime does not exceed 
X% per month. 
 

Operations:  Online services run 
efficiently, smoothly and are well 
integrated with others 

Measures of e-Services as in Figure 
9. 

Source: The Economic Research Service in U.S. Department of 
Agriculture 
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Figure 10. A concept of how WMS produces web metrics and other technical measures which supports measures of e-services; The 

e-service metrics together with web metrics in turn contribute to the high-level goals of e-Government performance framework  


