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ABSTRACT 

 

As the number of countries realizing the benefits of e-Government continues 

to increase, the drive to implement e-Government results in the formulation of many 

strategic plans for it. Also, along with the increase in the use of Informational 

Systems, increases the number of modeling languages. The main aim of this Thesis is 

to investigate whether existing goal modeling languages can be effectively used for 

modeling e-Government strategic plans. First, we identify and study all the existing 

goal modeling languages. Then, we compare them and evaluate their ability to model 

a strategic plan. Finally, we apply the selected languages in a specific e-Government 

strategic plan and evaluate the models according to some criteria. The model has to be 

as simple as possible, easily comprehensive and able to represent all the elements of 

the strategic plan. The modeling languages used for goal modeling are ten and they 

include a total of twenty seven symbols. From these languages the most suitable for 

modeling a strategic plan seem to be the languages from the enterprise architecture 

field, due to their ability to model the motive behind a goal. We have chosen to model 

the European e-Government Action Plan with the use of ARCHIMATE and the 

Business Motivation Model. The conclusion that comes out of the modeling phase is 

that each language serves different purposes in the modeling phase. ARCHIMATE 

can be used to model simple strategic plans that do not give emphasis to the ways the 

goals will be achieved while, the Business Motivation Model can model more 

complicated and detailed strategic plans.     
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1. Introduction 

In this chapter we will give the description of the problem considered in this 

Thesis. We specify the scope and the objectives of our study and present the structure 

of the Thesis. 

1.1 Problem Definition  

As the usage of e-Government services from the public and the private sector 

continues to increase, governments start to pay more attention to e-Government 

development. The number of existing strategic plans concerning e-Government 

development is getting bigger and bigger. Despite this growth, strategic plans are still 

presented only in plain text form. Although there are a lot of goal modeling 

languages, designers of strategic plans tend to ignore them and still publish them in 

text form. This could be a problem since sometimes strategic plans can be big and 

complicated. A well built model can always offer more flexibility in the creation and 

the development of a strategic plan. In this Thesis we will search for goal modeling 

languages that will help us close this existing gap between text form and the model 

form.  

1.2 Scope and objectives of the Dissertation 

The main objective of this Thesis is to investigate whether the existing goal 

modeling languages can be effectively used for modeling e-Government strategic 

plans. The individual steps that will be followed are stated below. 

The first step will be to conduct a search in order to identify and gather all the 

existing goal modeling languages. To do that, we will focus our search on scientific 

papers which were published in scientific journals or conference proceedings. Also, 

we will expand our search to official specifications manuals of existing goal modeling 

languages published by the corresponding organizations. The object of our search will 

be to identify the number of goal modeling language that may be used for modeling a 

strategic plan for e-Government. Gathering all the languages may be difficult since 

some of them are not included in scientific journals mainly because they were created 

for research purposes.  

The second step will be the analytical presentation of each language defining 

the notations it includes, the reason it was originally designed and what purposes 
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serves the best. After the presentation, we will compare and evaluate all the languages 

in order to select the most suitable to fulfill our objective. 

The third step will be to apply the selected goal modeling language to a 

specific e-Government strategic plan. In order to choose which strategic plan we will 

use we will search in the ePractice.eu portal. 

The final step will be to compare the models, if there is more than one, and 

evaluate each one so that we can come to useful conclusions about the 

appropriateness of each language. 

Something that has to be mentioned is that our aim in this Thesis is not to 

create a new goal modeling language but to gather and evaluate all the existing ones. 

Moreover, we are going to model only one strategic plan for e-Government and not a 

number of them. We will model only one plan due to time and space constraints. 

  

1.3 Contents of the Dissertation 

This Thesis, apart from the introductory chapter where problem definition, 

scope, objectives and structure of the dissertation are given, consists of four other 

chapters.  

In the second chapter, there is an introduction to e-Government and its 

importance in modern world. In the first part, we give various definitions and general 

information about e-Government. In the second part, we present the current state of e-

Government all over the world. We will then focus more on e-Government in Europe 

with statistics from the latest United Nations survey. In the third part, we will discuss 

the potential e-Government has for further development in the future. In the last part, 

we will present some important papers and strategic plans for e-Government in 

Europe.   

 The third chapter is the most important one. In it, we present the outcome of the 

search about the existing goal modeling languages. Each part consists of two sections. 

The first section contains a detailed description of the language, its use and definitions 

of each notation available. The second section contains tables that summarize all the 

notations and the relationships between them. After that, there is a summary table 

with all the notations gathered, a critical evaluation of our findings and some useful 

conclusions. 
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In the fourth chapter we have the case study. In the first part of the chapter, we 

present the European Action Plan for e-Government. We point out the main elements 

and the key points of the plan that will be modeled. In the second part, we present the 

models of the Action Plan with ARCHIMATE and the Business Motivation Model. 

We discuss the difficulties that occurred during the modeling phase and the 

advantages of each language. In the last part, there is a comparison among the two 

models. We evaluate the two models stating the pros and cons of each one concluding 

about the ability of each language to model the plan effectively. 

In the fifth chapter, we present all conclusions drawn in this Thesis and we 

make suggestions for future research. 
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2. E-Government 

In this chapter we discuss the concept of e-Government. In the first part, we 

give definitions of e-Government from various official sources, we spot and discuss 

the main differences between e-Government and e-Governance, which are correlated 

concepts, we present the major e-Government services target groups and we discuss 

the pros and cons of using e-Government. In the second part, we give the overview of 

E-government usage all over the world and especially in Europe. We do this through 

tables and diagrams, based on a survey conducted by the United Nations in 2012, 

which covers all the countries of the world. In the third part, we discuss about the 

future development of e-Government and its potential to offer more and better 

services in an increased number of countries around the globe. In the last part, we 

present results of a research about e-Government strategic plans. We present some 

important European strategic papers. Finally, we present the basic points of the 

strategic plans of the top three European countries in e-Government development.    

2.1 Introduction to e-Government 

2.1.1 Definitions of e-Government 

When we use the term E-government, we refer to all web-based services 

provided to citizens, enterprises and other entities from agencies of local and federal 

governments. In E-government, governments utilize information and communications 

technology and particularly the internet to interact with citizens and businesses. The 

interaction may be in the form of obtaining information or making payments and 

other activities via the World Wide Web. Below there are a few other definitions 

given for E-government from various sources. 

World Bank (www.worldbank.org) definition (AOEMA report): “E-Government 

refers to the use by government agencies of information technologies (such as Wide 

Area Networks, the Internet, and mobile computing) that have the ability to transform 

relations with citizens, businesses, and other arms of government. These technologies 

can serve a variety of different ends: better delivery of government services to 

citizens, improved interactions with business and industry, citizen empowerment 

through access to information, or more efficient government management. The 

resulting benefits can be less corruption, increased transparency, greater 

convenience, revenue growth, and/or cost reductions.”   
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United Nations (www.unpan.org) definition (AOEMA report): “E-government is 

defined as utilizing the Internet and the world-wide-web for delivering government 

information and services to citizens.” 

Global Business Dialogue on Electronic Commerce - GBDe (www.gbde.org) 

definition (AOEMA report): “Electronic government (hereafter E-Government) refers 

to a situation in which administrative, legislative and judicial agencies (including 

both central and local governments) digitize their internal and external operations 

and utilize networked systems efficiently to realize better quality in the provision of 

public services.”   

Gartner Group‟s definition:  “The continuous optimization of service delivery, 

constituency participation, and governance by transforming internal and external 

relationships through technology, the Internet and new media.”    

Definition of the Working Group on E-government in the Developing World 

(www.pacificcouncil.org):  “E-Government is the use of information and 

communication technologies (ICTs) to promote more efficient and effective 

government, facilitate more accessible government services, allow greater public 

access to information, and make government more accountable to citizens. E-

government might involve delivering services via the Internet, telephone, community 

centers (self-service or facilitated by others), wireless devices or other 

communications systems.” 

2.1.2 Definitions of e-Governance 

Except e-Government in this paper another term that needs to be clearly 

defined is e-Governance. E-Governance is the use of information and 

communications technologies at various levels of the government, the public sector 

and the private sector for the purpose of enhancing administering policies and 

procedures.  

According to Kettl (2002), "Governance" is a way of describing the links 

between government and its broader environment - political, social, and 

administrative." The application of electronic links means the interaction between 

government and citizens and government and businesses, as well as in internal 

government operations to simplify and improve democratic, government and business 

aspects of Governance (Shailendra & Sushil, 2007). 



6 
 

Another definition given by the UNESCO (www.unesco.org) is: “E-

governance is the public sector’s use of information and communication technologies 

with the aim of improving information and service delivery, encouraging citizen 

participation in the decision-making process and making government more 

accountable, transparent and effective. E-governance involves new styles of 

leadership, new ways of debating and deciding policy and investment, new ways of 

accessing education, new ways of listening to citizens and new ways of organizing 

and delivering information and services. E-governance is generally considered as a 

wider concept than e-government, since it can bring about a change in the way 

citizens relate to governments and to each other. E-governance can bring forth new 

concepts of citizenship, both in terms of citizen needs and responsibilities. Its 

objective is to engage, enable and empower the citizen.” 

According to some authors, e-Government is only a subset of e-Governance. 

E-Governance is a broader concept than e-Government and is used by governments to 

promote the participation of citizens in the governance of political institutions. E-

Government focuses on entities and stakeholders outside the organization, whether it 

is the government or public sector at the city, county, state, national, or international 

levels, e-Governance focuses on administration and management within an 

organization, whether it is public or private, large or small (Shailendra & Sushil, 

2007).  

In simpler words, e-Governance deals with the online activities of the 

government employees. These activities might include access to important 

applications, and content and collaboration with other government employees 

anytime, anywhere. Interactions of a governmental agency with outside entities are 

called e-government. These entities can be either citizens, businesses, or other 

governmental agencies themselves. 

2.1.3 E-Government services 

The three main target groups of e-Government services are citizens (G2C), 

businesses (G2B) and government itself (G2G). Except for the three main target 

groups, there are the Government to Constituencies services, also, called e-

Democracy. 

Government to Citizen (G2C) is those activities, in which the government 

provides one-stop, on-line access to information and services to citizens (Shailendra 
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& Sushil, 2007). G2C applications enable citizens to ask questions of government 

agencies and receive answers, file income taxes, pay taxes, renew driver‟s licenses, 

change their address, make appointments for vehicle emission inspections and driving 

tests, etc.  

In Government to Businesses (G2B), the government deals with businesses 

such as suppliers using the Internet and other Information and Communications 

Technologies (Shailendra & Sushil, 2007). G2B includes two two-way interactions 

and transactions: government-to-business and business-to-government (B2G). B2G 

refers to businesses selling products and services to the government. Two key G2B 

areas are e-procurement and auctioning of the government surpluses. The government 

buys large amounts of Maintenance, Repairs, and Operations (MRO) and other 

materials directly from suppliers (Shailendra & Sushil, 2007). 

Government to Government (G2G) deals with those activities that take place 

among different government organizations/agencies. Many of these activities are 

aimed at improving the efficiency and effectiveness of overall government operations.  

E-democracy refers to online activities of governments, elected 

representatives, political parties and citizens for democratic processes. This includes 

political or current affairs discussion and online consultation between representatives 

and their constituents (Shailendra & Sushil, 2007). One important application in the 

domain of e-Democracy is electronic voting. Electronic voting is the answer to all 

problems caused by manual voting like manipulation of results, fraud and rigging of 

the results. E-Democracy, also, includes e-Engagement, which is about engaging 

public in the policy process via electronic networks, e-Consultation, which refers to 

interaction between public servants and the citizenry and interest groups and e-

Controllership referring to the capability to manage the cost, performance and 

services of an organization electronically (Shailendra & Sushil, 2007). 

2.1.4 Pros and Cons of e-Government 

The ultimate goal of the E-Government is to be able to offer an increased 

portfolio of public services to citizens in an efficient and cost effective manner. The 

big advantage of using e-Government is that it can turn bureaucracy inside out (The 

Economist, 2010). Utilizing new information and communications technologies e-

Government helps simplify processes and makes access to government information 

more easily accessible for public sector agencies and citizens. Processes that required 
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time and a lot of paperwork for citizens are now performed efficiently and more 

conveniently electronically.  

E-government can, also, increase citizen participation. It offers an easy way 

for citizens to become more involved in political campaigns increasing their 

awareness. Through the internet, people from all over the country can interact with 

politicians or public servants and make their voices heard. Blogging and interactive 

surveys will allow politicians or public servants to see the views of the people they 

represent on any given issue. Chat rooms can place citizens in real-time contact with 

elected officials, their offices or provide them with the means to replace them by 

interacting directly with public servants, allowing voters to have a direct impact and 

influence on their government. These technologies can create a more transparent 

government, allowing voters to see immediately how and why their representation in 

the capital is voting the way they are. This helps voters better decide who to vote for 

in the future or how to help the public servants become more productive (Sinrod, 

2004). 

E-Government, also, helps towards the improvement of government 

transparency. Government transparency is an important issue, because it allows the 

public to be informed about what the government is working on, as well as the 

policies they are trying to implement. Transparency can, also, help to diminish 

corruption. People cannot steal public funds for too long when some system is put in 

place to control and disseminate the information about the theft (The Economist, 

2010). 

Last but not least, e-Government has benefits for the environment. Using 

online government services would lessen the need for hard copy forms, thus 

producing significant savings in paper. 

The main disadvantages concerning e-government are the lack of equality in 

public access to the internet, reliability of information on the web and the increased 

potential cyber threats. 

Even when e-Government works efficiently, it does not bring more openness 

automatically. Online public services are of no use to those who cannot afford a 

computer due to poverty, a usual phenomenon in a lot of underdeveloped countries in 

the modern world. The phrase “look on our website” is a turn-off for a significant 

chunk of most of these countries' population (The Economist, 2010). 

http://en.wikipedia.org/wiki/Blog
http://en.wikipedia.org/wiki/Chat_room
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E-government, also, comes at another cost. Stripping out lots of low-paid, 

low-skilled jobs in government adds to the problems of a section of the workforce 

that, especially in rich countries, already resents the march of progress (The 

Economist, 2010). The sense of protection that technological changes created for 

people working in the private sector in developed countries is missing from public 

sector thus making modernization of government seem more threatening and unfair. 

Opponents of e-Government point out that governmental transparency is 

dubious because it is maintained by the governments themselves. The support that 

governments can add or remove whatever information they desire, thus making the 

reliability of the online information questionable. For this reason in the United States 

were founded nonprofit organizations like Government Accountability Project (GAP) 

and OMBWatch to try to monitor accountability and modifications of governmental 

information in the World Wide Web. 

Even though the disadvantages mentioned before are important the biggest 

worry of all concerns the security threats that may happen. In contrast to human 

mistakes, digital mistakes can be much more serious. When humans make mistakes, 

they usually create unpleasant situations for the individuals concerned but nothing 

worse. On the other hand, digital mistakes can expose a whole country‟s data to 

unpleasant situations. In the hands of fraudsters and identity thieves, the sort of data 

that a government can collect by law, could be misused with disastrous results. For 

example, in November 2007, the British government managed to lose two discs of 

data containing the (unencrypted) personal and financial details of 25m households. 

Nobody has been able to explain why the data, which were being sent from one part 

of the public sector to another, were not transmitted using the secure government 

intranet, a computer network specially designed for this sort of job and established at 

the cost of tens of millions of pounds (The Economist, 2010). 

2.2 Overview of current e-Government development  

In this part, we will present an overview of the e-Government development 

and usage in all the countries of the world. For our purpose, we will mainly use the 

outcomes of the corresponding survey conducted in 2012 by the United Nations.  

The first observation we can make is that all of the top 20 countries in 2012 

are high-income developed economies. Of the 20, 14 are in Northern America and 

Europe, 3 in East Asia (Republic of Korea, Singapore and Japan), 2 in Oceania 
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(Australia and New Zealand) and 1 in Western Asia (Israel). The rankings of the 

leaders in e-Government progress are shown in table 1 below. Close behind the top 

world leaders are the 25 emerging leaders as given in table 2. To measure the 

development of national e-Government capacities, the United Nations has generated 

the United Nations e-government development index (EGDI). The EGDI is a 

composite indicator that consists of three indices (online service index, 

telecommunication index and human capital index) that are equally weighted. The 

online service index measures a government‟s capability and willingness to provide 

services and communicate with its citizens electronically. The telecommunication 

infrastructure index measures the existing infrastructure that is required for citizens to 

participate in e-government. The human capital index is used to measure citizens‟ 

ability to use e-government services. 

Table 1. World e-Government development leaders 2012 (UN e-Government 

survey, 2012). 
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Table 2. World e-Government emerging leaders 2012 (UN e-Government survey, 

2012). 

 

In table 3, we can see e-Government development in countries with 

populations larger than 100 million that have made a special effort to improve service 

delivery to large swathes of their populations. 
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Table 3. E-Government development in largest population countries (UN e-

Government survey, 2012). 

 

Figure 1 highlights that, despite the considerable strides towards bridging the 

digital divide, infrastructure and human capital limitations, in several parts of the 

world impinge upon the ability of governments to spread the benefits of information 

technology in the delivery of services. As we can see, Europe and the Americas, as a 

whole, remain far ahead of the rest of the world regions mainly due to high levels of 

functional education and widespread telephony infrastructure. 
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Figure 1.Regional averages in e-Government development (UN e-Government 

survey, 2012). 

The least developed countries (LDCs) group as shown in table 4 is led by 

Samoa at 114th place, followed by Tuvalu which, at 134th, made considerable 

progress since 2010. Notable advances were also made by Vanuatu and Rwanda, 

which moved up to 135th and 140
th
, respectively. Though there is considerable 

progress in the expansion of online services in those countries, one of the primary 

challenges that remains is integration of back-end processes with efficient, user 

friendly, and target-oriented services delivery.  
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Table 4. E-Government development in least developed countries (UN e-

Government survey, 2012). 
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2.2.1 E-Government in Europe 

Europe as a region has been in the vanguard of information technology and 

setting the pace for others to follow (UN Survey, 2012). Europe has the highest level 

of e-government development, which is around 50 per cent higher than that of the 

world as a whole. Western and Northern Europe offer the most on-line services but 

considerable gains were made by Southern and Eastern Europe as well in 2012. Table 

5 shows the top ranked countries in Europe.  

Table 5. Top 10 ranked countries in Europe (UN e-Government survey, 2012). 

 

Tables 6 to 9 we show the development of e-Government in Northern Europe, 

Eastern Europe, Western Europe and Southern Europe respectively. Six out of ten 

countries of Northern Europe were among the world leaders. Number three in the 

world, United Kingdom is the leader in Northern Europe followed by Denmark (4th) 

and Sweden (7th). Spain, even though its global ranking dropped, remains the leader 

in Southern Europe. Among the countries in Southern Europe that increased their 

world rankings are Italy, Portugal, Greece and Serbia. Particularly notable is Serbia‟s 

performance, which advanced 30 positions to arrive at 51st in the world rankings. 

Finally, Russian Federation, current leader in Eastern Europe, managed to advance 32 

positions in the world rankings the last two years. 
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Table 6. Development of e-Government in Northern Europe (UN e-Government 

survey, 2012). 

 

Table 7. Development of e-Government in Eastern Europe (UN e-Government 

survey, 2012). 
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Table 8. Development of e-Government in Western Europe (UN e-Government 

survey, 2012). 

  

Table 9. Development of e-Government in Southern Europe (UN e-Government 

survey, 2012). 
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2.3 The challenges and the future of e-Government 

In the last part of this chapter we will discuss what future holds for e-

Government and its potential for further development in various sectors. 

2.3.1 General challenges 

Even though e-Government is largely used worldwide, there are still areas 

where there is potential for further improvement and development. Some major issues 

of the e-Government that, regardless of their current state, will always provide ground 

for future development are mentioned below.  

Education of citizens about the value of e-Government. Governments always 

need to make citizens aware of the benefits of using e-Government. Unless people are 

always familiar with what is available they will not seek to use e-Government, thus 

slowing down the development of the available information and services. 

Ensure access to useful information and to services. The availability of 

meaningful content is always an important concern. The content available on e-

government websites needs to be more than just a vast amount of information.  

Coordination of local, regional and national e-Government initiatives. Lack of 

coordination among the different levels of government can have a significant impact 

on the success of e-Government. Various e-Government initiatives can be 

complicated by conflicting goals among different levels of government, so, in order to 

achieve effective governance, these levels of the government in a country must 

cooperate to develop and implement a common national e-Government strategy.  

Issues of language and communication. In many nations have more than one 

language spoken by their population and this linguistic variation must always be 

seriously considered. For e-Government to be effective, standardization of spellings, 

word use, and a common language or languages in which citizens are comfortable 

communicating, is required. Significant variations in spelling and word use in a 

nation‟s official language or a sense of pride in local dialects or languages, may lead 

people in many areas to avoid the Internet as a medium that reduces variation in 

languages used in communication. 

Prevent e-Government from lessening responsibilities and responsiveness of 

the government officials. E-government creates ways in which the government 

officials could use technology to avoid taking responsibility for their duties. As 

anything available on, an e-Government site can be taken down or altered with little 
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evidence that corrections were made, there may be a reduced effort to perform duties 

correctly. Furthermore, e-government has the potential to become a standardized 

excuse for the government officials as an explanation for all the problems and that 

should be prevented at all times. Moreover, electronic interaction with the 

government cannot be allowed to become a way for government employees to be less 

responsive to citizens. If the government officials become less responsive, because 

they do not physically see or speak to the citizens they serve, then e-Government 

would be serving to make government administration act more responsively. 

Issues of individuals with disabilities using e-Government services. The 

Internet is an environment that is, for the most part, not designed to consider the needs 

of individuals with disabilities. E-Government services, in general, have very low 

levels of accessibility for individuals with disabilities in a lot of countries around the 

world. The ongoing exclusion of individuals with disabilities from most e-

Government information and services has the potential to leave a large portion of the 

world‟s population unable to access e-Government.  

2.3.2 The whole-of-government approach  

In recent years, there was a change in emphasis, away from structural 

devolution and single-purpose organizations, towards a more integrated approach to 

public service delivery. This approach can be met within the terms “one-stop 

government”, “joined-up government” and “whole-of-government” and has to do 

basically with the move from isolated silos in public administrations to formal and 

informal networks (UN Survey (2012)).This new approach was motivated by the 

increased complexity of modern problems which calls for collaborative solutions, the 

increase in the demand of more personalized and accessible public services by 

citizens and the major opportunities presented by the internet for transforming the 

way governments serve people. 

The basic components of the “whole-of-government” approach are the 

interoperability of the public sector and the integration of online services offered by 

various public sector organizations. These components require strong leadership and 

commitment from the government in order to be achieved. 

One of the key challenges for implementing whole-of-government is the 

vertical and horizontal fragmentation of public administrations (UN Survey (2012)). 

The current fragmented structure of the public administrations makes communication 
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among different departments difficult and the normalization of this situation presents 

a formidable challenge. What is more, the service delivery channels may not always 

share the same objectives. For example, whereas one channel might focus on personal 

interaction, another channel of the same organization could emphasize efficiency. 

Therefore, building trust and creating shared vision among departments and agencies 

is the way to implement the whole-of-government. The most important step towards 

that is the development of a national strategic framework that articulates the 

government‟s vision and objectives and also addresses issues of privacy and security, 

maintenance, and interface standards (UN Survey, 2012). 

As we have mentioned before, the distinguishing characteristic of the whole-

of- government approach is that the government agencies and organizations share 

objectives across organizational boundaries. This leads to the design and delivery of a 

wide variety of policies, programs and services that cross these boundaries, thus 

promoting a more citizen-centric design. From their point of view, whole-of-

government allows them to access information and services without needing to know 

anything about the structure of the government. The government structure becomes 

more simplified for citizens, so that, even if a particular administrative process 

involves two or three government departments, citizens need have only a single point 

of contact with the government. A way to implement this citizen-centric design is to 

aggregate government services and information into a limited number of websites. 

Another one is to deploy advanced search technology that indexes websites 

throughout the government. Additional necessary characteristics of this design include 

a well thought out structure, a comprehensive navigation system, and a consistent 

look for the web pages. Last but not least, it is important for the website to present the 

content in a way that is understandable for a normal user.  

Citizen-centric design is dependent on a fully- integrated operational model 

usually requiring significant systems integration and accompanying transformation of 

business processes (UN Survey, 2012). Moreover, building a common architecture for 

a whole-of-government portal requires secure and trustworthy interoperable systems 

that adopt existing Internet standards for government agencies at all levels. In order to 

design such systems open standards are particularly recommended as they are 

platform independent and cannot be controlled by any single agency. Strong emphasis 

must be given on a legal framework that embodies elements of trustworthiness, 

traceability, security and privacy of citizens‟ data. Especially, protection of personal 
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data calls for a number of organizational and technical measures to prevent un- 

authorized access and processing of the data. Creating a trusted framework for digital 

authentication is, also, a crucial factor in assuring the integrity of online and mobile 

financial transactions.  

2.3.3 Multichannel service delivery 

Multichannel service delivery is the provision of public services by various 

means in an integrated and coordinated way. Citizens can make selections, according 

to their needs and circumstances, and receive consistent information and services 

across channels resulting in an increase in their satisfaction and trust in government. 

All the new, powerful and user-friendly technologies create opportunities for 

governments to interact with citizens and respond to their needs more efficiently and 

effectively. Digital channels include websites, mobile-based services and public 

access points such as kiosks. Although many governments are aware of this new trend 

few developing countries are exploiting the full potential of multichannel service 

delivery to serve their constituents (UN Survey, 2012). 

The 2012 Survey finds that the majority of countries are not fully utilizing the 

opportunities provided by multichannel delivery mechanisms, suggesting that 

financial capacity is one of the main factors for not implementing them. Below there 

is a table of the countries using all channels for service delivery and a figure showing 

the regional breakdown of channels in percentages. 

Table 10. List of countries utilizing all channels. 

Australia Austria Bahrain Canada Chile 

China Croatia Denmark FYROM Japan 

Kuwait Malaysia Netherlands Oman Qatar 

Republic of 

Korea 

Singapore United Arab 

Emirates 

United Kingdom  
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Figure 2. Breakdown of channels by region (UN e-Government survey, 2012). 

 

Multichannel service delivery, despite its current state, is very high on the e-

Government agenda for the incoming years. Some of the issues of multichannel 

service delivery systems that the designers should pay particular attention are listed 

below. 

A well coordinated framework across the stakeholders involved in 

multichannel service delivery should be established (UN Survey, 2012). Collaboration 

and coordination within and across government agencies are mandatory for success, 

since multichannel public service delivery is a complicated process. All the channels 

need a common set of principles, shared databases and a culture of cooperation among 

them (UN Survey, 2012). 

Devote adequate resources in the planning phase before the implementation. 

New channels should be developed complementary to the existing ones wherever 

possible. Therefore, an evolutionary approach which tries to align new channels with 

existing practices is more suitable (UN Survey, 2012). 

Ensure that all groups and individuals, particularly those disadvantaged in 

some way, can access combined and flexible services using multichannel delivery 

systems (UN Survey, 2012).It is very important for the officials to keep in mind that 

all the citizens should have equal rights to have access to public services, even if they 
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do not own the most innovative technology. Disadvantaged groups, besides, are the 

largest and most in need users of public services but also the least likely to be able to 

access or afford electronic and mobile channels and officials should look up to this. 

Pay particular attention to mobile-based services. Mobile Government is 

expected to continuously expand due to the high penetration of mobile services, 

especially in developing countries. As a result of this, mobile devices, like tablets, 

will become the primary connection tool to the internet and, therefore, to e-

Government services. 

Use existing networks and services of third party organizations in 

multichannel service delivery. Technology needs to be socially and culturally 

embedded and understood in order to be used effectively to create value (UN Survey, 

2012).Existing private sector channels and cooperation between public and private 

sector can help governments to motivate more citizens to use new means for service 

delivery. Intermediaries can help citizens who cannot access services themselves, but 

have access through third parties, whether on informal, professional or commercial 

basis.  

2.3.4 Expanding the usage of e-Government 

Availability of online public services („supply-side‟) has been the primary 

focus of e-government studies and policymaking, but over the past years, citizen 

usage of e-government services („demand-side‟) has, also, become a priority issue 

(UN Survey, 2012).However, e-Government usage has been very limited and has not 

kept up with the fast growing provision and availability of services, even in countries 

that are making great efforts to enhance take-up of e-Government services. In the 

figure below there is the indicator of e-Government availability that shows the 

percentage of the 20 basic services, as identified by the EU (series 1), which are fully 

available in EU27 countries. E-Government usage is measured by the percentage of 

individuals aged 16 to 74 who have used the internet for interacting with public 

authorities (series 2). 
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Figure 3. E-government usage growth rates lagging behind e-government 

availability growth rate (2005 – 2010) (UN e-Government survey, 2012). 

In order to increase e-Government usage and citizen satisfaction, policy 

makers will have to face issues, challenges and opportunities that are described below. 

Design and provide services with user focus (UN Survey, 2012).Users and 

their needs must be placed at the centre of e-service design and delivery to improve 

usage. E-services can be better tailored to meet the specific needs and priorities of 

different users. To this end, governments should enhance their capacity to garner, 

monitor and incorporate users‟ feedback, satisfaction and needs. 

Leverage social media for greater e-service take-up (UN Survey, 2012). As 

social media become widespread and mainstream, the strategic engagement of all the 

groups in this new e-service usage channel becomes even more important. 

Governments need to make concerted efforts to exploit the full potential of social 

media and strengthen their presence on social media sites to deliver messages and 

information services, promote awareness for greater citizen e-service take-up, and 

gather valuable user feedback and suggestions for service improvements. 

Use open data for better public services (UN Survey, 2012).Governments need 

to exploit open data for sustainable development. Sustainable development is about 

the integration of economic, social and environmental dimensions, so what 

governments need to do is to actively make available to the public, more data that are 

related to the factors of sustainable development and encourage an integrated analysis 

and creative use and reuse of this information. 
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Increase public awareness and promote the new e-services (UN Survey, 

2012).Governments should pro-actively engage themselves in activities to increase 

the awareness of, promote and popularize e-service usage. Otherwise, despite the high 

number of e-services available, their usage levels may remain below expectations. 

Deal with the measurement difficulties (UN Survey, 2012).Measuring e-

government usage is, no doubt, challenging as measurements need to reflect more 

accurately citizens‟ experience and satisfaction, but, also, it is very important because 

without a clear understanding of how to measure e-Government usage, it is difficult to 

measure the impact of e-Government. Obtaining pertinent data is, also, difficult as 

well as is collecting comparable usage data across countries. To overcome these 

difficulties, governments need to build capacity by providing training on how to 

measure user assimilation of e-services and creating assessment frameworks. For 

more accurate measurements governments can, also, use cross-learning opportunities. 

 

2.4 E-Government Strategic Plans in Europe 

In this part we will discuss about e-Government strategies. In the beginning, 

we present the results of a research about e-Government strategies in European Union 

member states. After, we present the main points of some important European e-

Government papers. Finally, we present the main points of the strategic plans for e-

Government of the top three European countries in e-Government Development 

according to the United Nations survey and the main points of the Greek strategic 

plan for e-Government. 

According to the results of the United Nations survey Europe as a region has 

been in the vanguard of information technology and setting the pace for others to 

follow. Europe has the highest level of e-government development, around 50 per 

cent higher than that of the world as a whole. For this reason, we will present the 

results of a research concerning the e-Government strategies set by the European 

countries. The aim of this research was to gather and analyze approximately thirty e-

Government strategies from the European Union members, so as to identify their 

constituent elements, to explore the current European focus and to provide an 

overview of the issues addressed in the documents concerning e-Government. 

(Parisopoulos, K., Tambouris, E., Tarabanis, K., 2007) 
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That research identified twenty nine main objectives included in the e-

Government strategy papers. These objectives refer to a wide spectrum of e-

Government aspects at the levels of Government to Citizen (G2C), Government to 

Business (G2B) and Government to Government (G2G). These twenty nine objectives 

are: Alignment with the European strategy, Avoidance of external barriers, Borderless 

access to government information 24/7, Citizen engagement and Participation, 

Common standards and interoperability, Cost effective e-Procurement, 

Decentralization, Deregulation and legislative reform, Development of infrastructure, 

e-Commerce development, Efficiency and competitiveness, Electronic legislation (e-

Legislation), Encouragement of collaboration among Government Agencies, 

Enhancement of Democracy, Enhancement of ICT skills, transparency and 

accountability for the transaction with the Government, Flexibility, Harmonization of 

legislation, infrastructure, Improvement of service delivery, Inclusion, equality and 

bridging of digital divide, Government Responsiveness and Responsibility, Local and 

regional focus, Online services and Registration for Businesses, Privacy and Security, 

Proactive public sector, Economic development, Reduction of Connection Costs  and 

Broadband Deployment, Single access portals and Usability of the Government 

services. (Parisopoulos, K., Tambouris, E., Tarabanis, K., 2007) These 29 objectives 

are depicted in the figures below in ascending order. 
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Figure 4. The 29 most common e-Government objectives. (Parisopoulos, K., 

Tambouris, E., Tarabanis, K., 2007) 

 

Figure 5. The 29 most common e-Government objectives (continued). 

(Parisopoulos, K., Tambouris, E., Tarabanis, K., 2007) 

As we can see the ten most common are: Alignment with the European 

strategy, Efficiency of the public sector and Competitiveness of the national economy, 

Improvement of the services delivered to citizens and businesses in terms of quality, 
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quantity, cost and access, Development of the appropriate infrastructure for the 

implementation of e-Government, Use of common standards by all government 

entities, Increase of trust, transparency and accountability of the government, privacy 

and security for the transactions with the government, Enhancement of ICT skills both 

for the civil employees and the society in general, Encouragement of Collaboration 

among Government Agencies, Increase of  citizen Engagement & Participation 

,Improvement of privacy and security and Borderless access to government 

information 24/7.  

The fact that the ten most common objectives refer to issues of wide influence 

and concern shows that the evolution of e-Government strategies has shifted from 

online service provisioning to process transformation. (Parisopoulos, K., Tambouris, 

E., Tarabanis, K., 2007) 

On the other hand the ten least common objectives are: Flexibility of 

achieving targets with a variety of means, Avoidance of external barriers which could 

encumber further progress, Decentralization, E-Commerce, Harmonization of 

legislation, E-legislation, Online Services & Registration for businesses, Promotion of 

the economic development of the country, Enhancement of democracy with the use of 

ICT, Increase Government responsiveness and Reduction of connection costs to the 

Internet and broadband deployment. 

The least ten common objectives are pointing out two things. First, that the 

maturity of e-Government in several countries suggests that several objectives have 

already been achieved and there is no need for them to be included in the strategic 

documents. The second thing is that several strategies fail to put emphasis on 

important aspects such as the avoidance of external barriers, the use of ICT for the 

enhancement of democracy, the harmonization both of legislation and processes etc. 

(Parisopoulos, K., Tambouris, E., Tarabanis, K., 2007) 

In the next sections we will at first present some important papers for e-

Government in Europe. Then we present the latest strategic plans for e-Government 

of the Netherlands, the United Kingdom and Denmark, the top three European 

countries in e-Government development. Finally, we present some general 

information about the Greek strategic plan. 
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2.4.1 Malmö Declaration 

Ministers of the EU Member States, Acceding Countries, Candidate Countries 

and European Free Trade Area (EFTA) Countries met in Malmö, Sweden, on 18 

November2009 and exchanged views on implementing e-Government in the 

framework of the European e-Government Action Plan 2011-2015. This Action Plan 

will be analyzed thoroughly in chapter four. The objectives set out in this Declaration 

are proposed as ways to improve efficiency and enhance quality in the exercise of 

those competencies through cooperation between Member States. Citizens and 

businesses are empowered by e-Government services designed around users needs 

and developed in collaboration with third parties, as well as by increased access to 

public information, strengthened transparency and effective means for involvement of 

stakeholders in the policy process.  

2.4.2 Digital Agenda 2020 

The European Commission launched in March 2010 the Europe 2020 Strategy 

to exit the crisis and prepare the EU economy for the challenges of the next decade. 

The Digital Agenda for Europe is one of the seven flagship initiatives of the Europe 

2020 Strategy, set out to define the key enabling role that the use of Information and 

Communication Technologies (ICT)will have to play if Europe wants to succeed in its 

ambitions for 2020 (Digital Agenda, 2020). The overall aim of the Digital Agenda is 

to deliver sustainable economic and social benefits from a digital single market based 

on fast and ultra fast internet and interoperable applications  (Digital Agenda, 2020). 

Based on consultation with stakeholders and on the insights contained in both the 

Granada Declaration and the European Parliament Resolution, the Commission has 

identified the seven most significant obstacles that seriously undermine efforts to 

exploit ICT, making clear the need for a comprehensive and united policy response at 

the European level.  

These seven obstacles create seven priorities, outlined in the Digital Agenda. 

In these seven areas, the Digital Agenda foresees some 100 follow-up actions, of 

which 31 would be legislative. The seven priority areas for actions are: 

 A new Single Market to deliver the benefits of the digital era. The 

Commission intends to open up access to legal online content by simplifying 

copyright clearance, management and cross-border licensing. Other actions 
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include making electronic payments and invoicing easier, and simplifying 

online dispute resolution. 

 Enhance trust and security.  A better coordinated European response to cyber-

attacks and reinforced rules on personal data protection constitute part of the 

solution. 

 Improve ICT standard-setting and interoperability. To allow people to create, 

combine and innovate, ICT products and services need to be open and 

interoperable. 

 Increase Europeans' access to fast and ultra fast Internet. The 2020 target is 

internet speeds of 30 Mbps or above for all European citizens, with half 

European households subscribing to connections of 100Mbps or higher. 

 Boost cutting-edge research and innovation in ICT. The Agenda aims to inter 

alia leverage private investments with European regional funding and increase 

EU research funding to ensure that Europe keeps up with and even surpasses 

its competition. EU investment in ICT research is less than half compared to 

US levels. 

 Empower all Europeans with digital skills and accessible online services. 

Everyone, young or old, irrespective of social background is entitled to 

knowledge and skills, and needs to be part of the digital era; commerce, 

public, social and health services, learning and political life have increasingly 

been moving online. 

 Unleash the potential of ICT to benefit society. We need to invest in smart use 

of technology and in the exploitation of information to seek solutions to 

reduce energy consumption, support ageing citizens, empower patients and 

improve online access for people with disabilities. 

2.4.3 The Netherlands 

The Netherlands is the top country in e-Government development in Europe. 

The e-Government strategy is given shape through the “i-NUP - the government-wide 

implementation agenda for e-Government services until 2015”, which sets forth the 

government's ambitions for e-Government development up to 2015. The major 

political priority for the Netherlands is the administrative burden reduction. There are 

http://e-overheid.nl/actueel/nieuws/intItem/een-digitale-overheid-betere-service-meer-gemak/1131
http://e-overheid.nl/actueel/nieuws/intItem/een-digitale-overheid-betere-service-meer-gemak/1131
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three strategic areas in the strategic plan: One-stop-shop for citizens, Digital services 

for businesses and a system of thirteen basic key registers. 

In the first area, the overall aim is for a more accessible government, one 

which possesses public sector information (PSI) that is easily obtained and readily 

available. 

In the second area, the focus is on the implementation of basic services: 

 Provide widely available, comprehensive basic eServices for access, 

information and communication. 

 Stimulate (re) use of basic eServices by making them mandatory for 

government providers. 

 Explore e-Business opportunities for enterprises.  

 Develop further basic eServices. 

In the third area, the following measures are being taken to achieve the overall 

goal of an integrated key registers system by 2015: 

 Full use of the Municipal Personal Records Database (GBA), the Key 

Registers of Addresses and Buildings (BAG) and the Trade Register (NHR). 

 System-wide agreements on financing for development, implementation and 

use of the basic registers system. 

 Completion of common basic facilities and administrative preparation for their 

use. 

2.4.4 The United Kingdom 

The United Kingdom is second in e-Government development in Europe. The e-

Government strategy is given shape through the “Government ICT strategy 2011-

2013”. The main targets of the strategy are, through reuse and sharing of ICT assets, 

to improve productivity and efficiency, reduce waste and the likelihood of project 

failure. Key elements include the application of agile project management methods to 

ICT procurement and delivery so as to respond to changing requirements and ensure 

that solutions meet business requirements. To cope with the challenges, the strategy 

also includes a set of key actions to be delivered:  

 Create a level playing field for open source software.  

 Greatly streamline procurement and specify outcomes rather than inputs.  
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 Create a presumption against projects with a lifetime value of more than £ 100 

million (approx. € 115 million). 

 Impose compulsory open standards, starting with interoperability and security;  

 Create a comprehensive asset register;  

 Create a cross-public sector applications store;  

 Encourage boards to hold ministers and senior officials to account on a regular 

basis for the progress of ICT projects and programs.  

 

 In addition, the strategy aims to enable the building of a common infrastructure 

underpinned by a set of common standards. 

2.4.5 Denmark 

Denmark is the third in e-Government development country in Europe. The 

current Danish e-Government strategy, published in August 2011, is entitled “Joint 

Public Digital Strategy: The Digital Road to Future Prosperity 2011-2015”. The 

central aim of the strategy is that by 2015 digital self-service solutions will be 

established as the normal procedural way for citizens to interact with the public 

sector.  

The strategy is divided into three main tracks, each of which covers different 

areas and target groups: 

 

Track 1: An end of paper forms and post. 

For citizens, it will be mandatory to use digital solutions in all their written 

communications with the public authorities by 2015. Paper forms are to be phased out 

so that all citizens serve themselves online. Furthermore, all citizens must have a 

digital post box, in which they will receive all letters from public authorities, as of 

2014. For businesses, all relevant communication will be fully digital by the end of 

2012. This means that companies must make all reports to public authorities digitally 

by the end of the year, once the necessary legislation and effective solutions are in 

place. 

Track 2: New Digital Welfare. 

The digitization and welfare technology is to be used consistently to modernize 

and streamline the major areas of welfare by, among other actions: 

http://www.digst.dk/Digitaliseringsstrategi/Den-faellesoffentlig-digitaliseringsstrategi-2011-15
http://www.digst.dk/Digitaliseringsstrategi/Den-faellesoffentlig-digitaliseringsstrategi-2011-15
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 Undertaking an ambitious venture in the use of IT in schools. Investments are 

up to DKK 1.5 billion to bring schools into the 'digital future'. 

 Using welfare technology to advance the treatment of chronic illnesses out of 

hospitals and into private homes, engaging thus patients in their own 

treatment. 

 Setting clear targets for the use of health IT, so that every day matters in 

hospitals can be facilitated. 

 Simplifying and streamlining employment effort. 

 

 

Track 3: Closer digital public cooperation. 

The common digital solutions promoted by the State, regions and municipalities 

have been developing together. Each public authority or institution should not develop 

its own systems; rather adopt systems in areas where there are already available good 

common solutions. This is only possible if the public digitization effort is coordinated 

effectively - across state, regional and municipal authorities and institutions. For this 

reason, there is a need for a stronger joint public effort in four main areas:  

 Promotion of a common digital infrastructure, secure and robust enough to 

cover future needs. 

 Effective sharing of reliable baseline data between administrations. 

 Adoption of a law which takes into consideration and cultivates opportunities 

in the digital society. 

 Stronger coordination of public digitization efforts. 

2.4.6 Greece 

The Greek strategic plan for the digital development in Greece is called 

“Digital Strategy 2006-2013”. The fundamental aim of the strategy is to use 

information technologies for achieving higher productivity in the economy and for 

improving citizens‟ quality of life. The essential difference compared to previous 

practices is that the new strategy is not centered on specific projects per 

http://www.epractice.eu/
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organization but on prescriptions of services to be offered. The plan follows four 

steps to map Greece's digital course: 

 1st Step: Examination – identification of the source of the problems that 

impede the use of ICT in the country. 

 2nd Step: Analysis of the International Policies on Information Society and the 

New Technologies. Identification of the good examples and of the failures of 

the other countries. 

 3rd Step: Study of the international and European developments in the field of 

Information Society (EU policy i2010, WSIS developments, etc.).  

 4th Step: Setting the basic directions of the digital strategy for the period 2006 

– 2013, always taking into account the particularities of the Greek economy 

and society.  

There is also the “eGovernment RoadMap (2011)”. This Action Plan, 

supported by the Ministry of Administrative Reform and eGovernment, aims to 

implement the Greek e-Government Act effectively. The Greek e-Government 

Act specifies the requirements for establishing a framework for the provision of 

electronic services involved with the public administration bodies, citizens and 

businesses. That specifies interaction with electronic Government (government, 

g), business (business, b) and citizens (citizens, c). The main objectives of the e-

Government Act are: 

 The service of citizens and businesses through the use of electronic services 

and the introduction of electronic trading in any public sector. 

 The full utilization of ICT in order to drastically reduce bureaucracy. 

 The simplification of procedures that results in drastic reduction of 

administrative burdens that citizens and businesses face when dealing with 

public sector. 

 The reduction of corruption and the establishment of a relationship of trust 

between citizens, businesses and public sector. 

 The improvement of working conditions for employees while increasing 

profitability and achieving flexibility, speed, quality and safety in the internal 

communication. 

http://www.epractice.eu/
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In the RoadMap particular emphasis is given to: 

 Electronic communication and data exchange between natural / legal persons 

and public sector. 

 Public information of the public sector and how it should be processed in 

order to be useful and usable to citizens and businesses. 

 The ability of the operators to take initiatives in a specific context in order to 

be able to help the natural and legal persons dealing with them.  

 Matters of privacy and protection of privacy. 

 Matters such as electronic payments (e-payments) and the automatic search for 

files and documents etc. 

 Matters of open access to public data. 

Of particular importance for the success of the project is the active involvement of 

members of the public, who would actually be required to implement this new 

framework.Figure 6 below shows the key points of the Greek Action Plan for e-

Government.

 

Figure 6. Key Points of the Greek Action Plan for e-Government. 
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2.5 Summary 

In the first part of the chapter we talked about the basics of e-Government. We 

presented all official definitions of e-Government given from various sources. We 

also gave definitions of e-Governance and explained the differences between these 

two terms. We talked about the main target groups of e-Government services which 

are citizens, businesses and the Government itself. Also, we talked about the pros and 

cons of e-Government. The pros include citizen participation, increased portfolio of 

public services to citizens in an efficient and cost effective manner, improvement of 

government transparency and benefits for environment. The cons include the lack of 

equality in public access to the internet, reliability of information on the web and the 

increased potential cyber threats. 

In the second part, we presented some results of the United Nations 2012 

survey concerning the development of e-Government in the world, focusing mainly in 

the progress of the European countries.  

In the third part, we talked about the future of e-Government and the 

challenges it presents. We presented some general issues of e-Government that always 

provide ground for development like access to useful information and to services, 

Education of citizens about the value of e-Government, Issues of language and 

communication, etc. Furthermore, we talked about the whole-of government 

approach. This new approach is motivated by the increased complexity of modern 

problems which calls for collaborative solutions, the increase in the demand of more 

personalized and accessible public services by citizens and the major opportunities 

presented by the internet for transforming the way governments serve people. Another 

challenge presented was the multichannel service delivery. Multichannel service 

delivery is the provision of public services by various means in an integrated and 

coordinated way. The last challenge presented was the expansion of the usage of e-

Government. E-Government usage has been very limited and has not kept up with the 

fast growing provision and availability of services. 

In the last part, we talked about the e-Government strategies in Europe. We 

present the results of a research about e-Government strategies in European Union 

member states. We talked about the twenty nine main objectives included in the e-

Government strategy papers. Then we presented the most important European 
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strategic papers. Finally, we present the main points of the strategic plans for e-

Government of the top three European countries in e-Government Development: the 

Netherlands, the United Kingdom and Denmark and the strategic plan of Greece.      
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3. Goal modeling Languages 

3.1 Introduction 

In this section we will present and analyze thoroughly all the available languages that 

can be used in order to model a strategic plan. There are two major categories of 

languages that can model a strategy plan: Enterprise Architecture Languages and Goal 

Modeling Languages. As Enterprise architecture (EA) we define the process of 

translating business vision and strategy into effective enterprise change by creating, 

communicating and improving the key requirements, principles and models that 

describe the enterprise's future state and enable its evolution. A Goal Model is an 

element of Requirements Engineering that may also be used more widely in Business 

analysis and is especially useful in the early phases of a project. Archimate and 

ARMOR are the two main representatives of the Enterprise Architecture Languages 

whilst the i* framework, REF, GRL, KAOS and Tropos are goal-oriented 

requirements engineering languages.  

3.2 ARCHIMATE 

3.2.1 Language Description 

 Archimate is an enterprise architecture modeling language introduced by The 

Open Group Architecture Framework (TOGAF) in order to provide a graphical 

language for the representation of enterprise architectures over time, as well as their 

motivation and rationale. It offers an integrated architectural approach that describes 

and visualizes the different architecture domains and their underlying relations and 

dependencies.  

By definition, enterprise architecture is an ongoing business function that 

helps an 'enterprise' figure out how to execute better the strategies that will lead to its 

development. 

Archimate is considered a very light and scalable language. Archimate‟s 

framework is both simple and comprehensive and it provides a rather good structuring 

mechanism for architecture domains, layers and aspects. 

The Archimate standard does not provide its own set of defined terms, but 

rather it follows those provided by the TOGAF standard. The standard described here 

is the Issue 2.0 of the Technical Standard which contains a lot of corrections, 

improvements and clarifications in the description of the core language as described 

http://en.wikipedia.org/wiki/Business_strategy
http://en.wikipedia.org/wiki/Requirements_Engineering
http://en.wikipedia.org/wiki/Business_analysis
http://en.wikipedia.org/wiki/Business_analysis
http://en.wikipedia.org/wiki/Business_analysis
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in Issue 1.0, as well as, the Motivation extension, which is the extension used for 

modeling the strategies of an enterprise.    

There are three main core elements in the Archimate standard that they often 

represent entities in the real world: active structure elements, behavior elements and 

passive structure elements (objects). An active structure element represents an entity 

capable of performing behavior (actor, stakeholder, etc.). The active structure 

concepts are assigned to behavioral concepts, to show who or what performs the 

behavior. A behavior element is defined as a unit of activities performed by one or 

more active structure elements. A passive structure element is defined as an object on 

which behavior is performed. The passive structure elements are the objects on which 

the behavior is performed.  

Also, in Archimate there is a clear distinction between an external and an 

internal view on the system that is modeled.  Views reflect the principles of service 

orientation. A service is defined as a unit of functionality that a system exposes to its 

environment, while hiding internal operations, which provides a certain value 

(monetary or otherwise). Services are accessible through interfaces, which constitute 

the external view on the active structural aspect. An interface is defined as a point of 

access that one or more services become available to the environment. An interface 

provides an external view on the service provider and hides its internal structure.  

The Archimate language defines three main layers which are based on the 

specializations of the core elements described before. The three layers are: the 

Business Layer, the Application Layer and the Technology Layer. The Business 

Layer is the one representing the products and services to external customers as 

business processes performed by business actors. The Application Layer is the one 

which supports the Business Layer with the appropriate application services. The 

Technology Layer offers infrastructure services (e.g., processing, storage, and 

communication services) needed to run applications, realized by computers, the 

communication hardware and system software. The general structure of models 

within the different layers is similar. The same types of concepts and relationships are 

used, although their exact nature and granularity differ. The aspects and layers 

identified in the previous sections can be organized as a framework of nine “cells”, as 

illustrated in Figure 7. 
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Figure 7. Archimate architectural framework (ARCHIMATE Manual, 2012). 

In Archimate the core concepts describe the architecture of the systems that 

support the enterprise. The elements that motivate the design and the operation of the 

enterprise are added by the Archimate Motivation Extension.  

A motivational element is defined as an element that provides the context or 

reason lying behind the architecture of an enterprise.  

In the Motivation extension the main concepts are: stakeholders, drivers, 

assessments, goals, requirements, constraints and principles. A stakeholder is defined 

as the role of an individual, team, or organization that represents their interests in, or 

concerns relative to, the outcome of the architecture. A stakeholder has one or more 

interests in, or concerns about, the organization and its enterprise architecture. In 

order to direct efforts to these interests and concerns, stakeholders change, set, and 

emphasize goals. A driver is defined as something that creates, motivates, and fuels 

the change in an organization. Drivers may be internal, in which case they are usually 

associated with a stakeholder. An assessment is defined as the outcome of some 

analysis of some driver. An assessment may reveal strengths, weaknesses, 

opportunities, or threats for some area of interest. These outcomes need to be 

addressed by adjusting existing goals or setting new ones, which may trigger changes 

to the enterprise architecture. Strengths and weaknesses are internal to the 

organization. Opportunities and threats are external to the organization. A goal is 

defined as an end state that a stakeholder intends to achieve. A requirement is defined 

as a statement of need that must be realized by a system. Requirements model the 

properties of the elements that are needed to achieve the situation that is modeled by 

the goals. In this respect, requirements represent the “means” to realize goals. A 



41 
 

constraint is defined as a restriction on the way in which a system is realized. In 

contrast to a requirement, a constraint does not prescribe some intended functionality 

of the system to be realized, but imposes a restriction on the way in which the system 

may be realized. A principle is defined as a normative property of all systems in a 

given context, or the way in which they are realized. A principle is motivated by a 

goal and is, also, related to requirements. In contrast to the requirements, principles 

are always more abstract and broader in scope. 

In the Archimate Motivation extension the relationships that can be used 

between two motivational aspects and between a motivational aspect and a core 

element are: aggregation relationship, realization relationship and influence 

relationship. The aggregation relationship models that some intention is divided into 

multiple intentions. The realization relationship models that some end is realized by 

some means. The realization relationship can be used to represent the following 

means-end relationships: a) A goal (the end) is realized by a principle, constraint, or 

requirement (the means), b) A principle (the end) is realized by a constraint or 

requirement (the means) and c).  A requirement (the end) is realized by a system (the 

means), which can be represented by an active structure element, a behavior element, 

or a passive structure element. The influence relationship models that some 

motivational element has a positive or negative influence on another motivational 

element.   

3.2.2 Summary  

  The main motivational concepts of Archimate are summarized in table 11 below:   

Table 11. Motivational Concepts of ARCHIMATE. 

Concept  Definition  Notation 

 

Stakeholder 

The role of an individual, team, or  

organization that represents their interests 

in, or concerns relative to, the outcome of 

the architecture. 

 

 

Driver 

Something that creates, motivates, and 

fuels the change in an organization. 
 

 

Assessment 

The outcome of some analysis of some 

driver. 
 



42 
 

 

Goal  

An end state that a stakeholder intends to 

achieve. 
 

 

Requirement 

A statement of need that must be realized 

by a system. 
 

 

Constraint 

A restriction on the way in which a 

system is realized. 
 

 

Principle 

A normative property of all systems in a 

given context, or the way in which they 

are realized. 
 

The types of relationships that can be used between motivational elements are 

summarized in the table 12 below: 

Table 12. Relationships in ARCHIMATE. 

Concept Definition Notation 

 

Aggregation 

Aggregation models that some 

intentional element is divided into 

multiple intentional elements. 

 

 

Realization 

Realization models that some end is 

realized by some means. 

 

 

 

 

Influence 

Influence models that some 

motivational element has a positive or 

negative influence on the realization of 

another motivational element. 

 

 

 

 

3.3 REF 

3.3.1 Language Description 

REF is an agent-based Requirements Engineering Framework which is 

designed around the adoption of a simple, but effective, representational graphical 

notation (Bresciani &Donzelli, 2003). 

In an agent- based Requirements Engineering Framework the concept of the 

Goal is useful in order to organize and represent the system requirements whereas the 

concept of the agent provides a quite good mechanism to model the stakeholders.  



43 
 

REF is designed to provide the analysts and the stakeholders with a powerful 

tool to capture high-level organizational needs and to transform them into system 

requirements, while redesigning the organizational structure to better exploit the new 

system (Bresciani &Donzelli, 2003). 

REF is strongly based upon i*,  however, it introduces some simplifications 

and tends to adopt a more pragmatic approach in order to obtain a greater and more 

active involvement of the stake-holders during the requirements discovery, elicitation 

and formalization process (Bresciani &Donzelli, 2003). 

There are two key points that differentiate REF from the i*and the other 

languages: 1) REF uses only one type of link to model the relationships between 

notations (Dependency links) and 2) During Soft-goal and Hard-goal analysis there is 

always focus on one goal at a time ,something that leads to the creation of  simple and 

effective goal analysis diagrams. 

The main concepts of REF are Agents, Goals, Tasks, Resources, Constraints 

and Dependency links. Agents are used to model the organization and can represent 

any kind of an active entity like an individual person or a team or even a machine. 

Agents either collaborate together or compete against each other in order to achieve 

their individual and the general organizational goals. The Goal notation is used to 

represent the organizational requirements. Goals are divided into two categories: the 

hard-goals and the soft-goals. A goal is categorized as hard-goal when the criteria for 

achieving the goal are clearly and sharply defined. Instead, a goal is categorized as 

soft-goal when it is up to the goal originators to decide whether the goal has been 

achieved or not. The Task concept is used to describe a well-specified prescriptive 

activity which most of the time is linked to a soft-goal. The Resource notion is used to 

describe any concrete information which is necessary to performing tasks or 

achieving goals. The Constraint concept may be associated with hard goals, tasks, and 

resources to specify the corresponding quality attributes for these concepts. Last but 

not least an important concept of REF is the Dependency links which represent the 

connections among the other concepts of REF (Agents, hard-goals, soft-goals, 

etc.).All the dependency links are listed in Table 13 below: 
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Table 13. Dependencies in REF. 

Dependency Link Description 

Agent linked to Goal An agent is linked to a goal when it needs 

or wants that Goal to be achieved. 

Goal to Agent A Goal is linked to an Agent when it depends 

on that Agent to be achieved. 

Agent to Task An Agent is linked to a Task when it wants the 

task to be performed. 

Task to Agent A task is linked to an agent when the Agent is 

committed at performing the task. 

Agent to Resource An agent is linked to a Resource when it needs 

that Resource. 

Resource to Agent A resource is linked to an Agent when the 

Agent has to provide it. 

 

Except for the Dependencies summarized above in Table 3.3 there can be 

Dependency links between soft-goals and other soft-goals, hard-goals, Resources, 

Tasks and Constraints. A soft-goal can depend on a sub-ordinate soft-goal, hard-goal, 

task, resource or constraint, when it requires that goal, task, resource or constraint to 

be achieved, performed, provided, or implemented in order to be achieved. 

Dependency links among soft-goals can sometimes be considered as a decomposition 

of the first soft-goal. Soft-goals decompositions can either be conjunctive which 

demands all of the sub-components to be satisfied in order  to satisfy the original soft-

goal, indicated by the label (A) on the Dependency link, or disjunctive which means 

that it is sufficient that only one of the components is satisfied, indicated by the label 

(O) on the Dependency link. 

REF supports three inter-related modeling activities (Organizational modeling, 

Soft-goal modeling, Hard-goal modeling). These activities do not exist in isolation but 

they are different views of the same modeling effort, linked by a continuous flow of 

information (Bresciani &Donzelli, 2003). 

Organizational modeling phase is the phase in which we identify the Agents 

and their goals. Any agent can have its own individual goals, may operate to achieve 
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goals on behalf of other Agents. An Agent may cooperate with other Agents to 

achieve goals or may clash on other Agents to achieve goals (Bresciani &Donzelli, 

2003). The resulting goals from this phase will then be divided into Soft-goals and 

Hard- goals through Goal modeling phase. The Goal modeling phase consists of two 

sub-phases: Hard-Goal modeling phase and Soft-Goal modeling phase. In the Hard-

Goal Modeling phase seeks to determine how an agent can achieve a received hard-

goal, by decomposing it into more elementary subordinate hard-goals, tasks, and 

resources (Bresciani &Donzelli, 2003). Soft-Goal Modeling phase aims at producing 

the operational definitions of the soft-goals, sufficient to capture and make explicit the 

semantics that are usually assigned implicitly by the involved agents (Bresciani 

&Donzelli, 2003). The main aim during Soft-Goal Modeling is to iteratively refine 

each soft-goal in terms of subordinate elements, until only hard-goals, tasks, 

resources, and constraints are obtained (Bresciani &Donzelli, 2003). 

Concluding, REF, is a framework strongly influenced by i*, is both easy to use 

and an effective modeling tool able to represent a lot of complex real case situations 

by utilizing simple concepts. Below figure 8 represents the strategy that the Head of 

Unit will apply to achieve the assigned goal using REF. 

 

Figure 8. The “exploit ICT to increase performance while avoiding risks” Soft-

Goal Model (Bresciani &Donzelli, 2003). 
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3.3.2 Summary 

The main concepts used in R.E.F. are summarized in table 14. 

Table 14. Concepts used in REF. 

Concept Definition Notations 

Agents 

Any kind of active entity e.g. teams, 

humans and machines collaborating or 

conflicting in order to achieve both 

individual and organizational goals. 

             

Hard Goals 

A goal is classified as hard when its 

achievement criterion is sharply defined. 

            

Soft Goals 

A goal is classified as soft when it is up to 

the goal originator to decide when the 

goal is considered to have been achieved. 
        

Tasks 

A task is a well-specified prescriptive 

activity. 

               

Resources 

A resource is any concrete or information 

item necessary to perform tasks or 

achieve goals. 
             

Constraints 

Constraints may be associated with hard 

goals, tasks, and resources to specify the 

corresponding quality attributes. 
           

3.4 The i* framework 

3.4.1 Language Description 

The i* framework is another intentional modeling language suitable mostly for 

modeling the early phase of the system thus helping understand the problem domain 

better. The i* is considered an agent oriented approach to requirements engineering 

(Yu, Strohmaier & Deng, 2006). 

The i* framework can be used in order to model both the AS-IS and the TO-

BΕ states of a problem. It is an approach originally developed for modeling and 

reasoning about organizational environments and their information systems composed 

of heterogeneous actors with different, often competing, goals that depend on each 

other to undertake their tasks and achieve these goals. 
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The i* framework consists of two modeling components: The Strategic 

Dependency (SD) model and The Strategic Rationale model (SR). 

A Strategic Dependency model describes a network of dependency 

relationships among various actors in an organizational context (Yu, Strohmaier & 

Deng, 2006). The model represents an actor and the other entities within the 

organization that depend on the actor‟s work. The main concepts of the Strategic 

Dependency model are the actors, represented as nodes, the Associations and the 

Dependencies between two actors that are represented by links between the two 

nodes. The depending actor is called Depender, the actor who is depended upon is 

called Dependee and the Element around which a dependency relationship is 

concentrated is called Dependum. In this model the “Actor” notation is differentiated 

from the other goal modeling languages. Here an Actor represents an active entity that 

carries out actions to achieve goals by exercising its know-how (Horkoff & Yu, 

2006). This term is used to refer generically to any unit to which intentional 

dependencies can be ascribed. An actor can be divided into 3 sub-units each of which 

is a more “specialized” actor. Also, an Actor can either be associated with another 

Actor directly through the Association concept or he can be a part of a Dependency 

being either the Depender or the Dependee.  

The 3 sub-units concepts are: Agent, Role and Position. An Agent is an Actor 

with concrete, physical manifestations, such as human individual (Horkoff & Yu, 

2006). In i* The Agent notation is used to represent either a human being or an 

artificial one (computer hardware/software). The Role concept is used to describe an 

Abstract characterization of the behavior of a social actor within some specialized 

context or domain of endeavor (Horkoff & Yu, 2006). The dependencies associated 

with a role are applied regardless of the agent who plays the role (Horkoff & Yu, 

2006). Position describes a set of roles typically played by one agent (Horkoff & Yu, 

2006). In terms of connections among these three concepts we can say that An Agent 

can occupy a Position and a Position can cover a Role (Horkoff & Yu, 2006). 

All the Associations that may exist between two Actors and represented as 

direct links between them are listed in the table 15 below:   

Table 15. Actor Associations in i* framework. 

Name Description 

Is part of Roles, positions, and agents can each have subparts. 
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ISA 

The ISA association represents a generalization, with 

an actor being a specialized case of another actor. 

 

Plays 

The Plays association is used between an agent and a 

role, with an agent playing a role. 

 

Covers 

The association link Covers is used to describe the 

relationship between a position and the roles that it 

covers 

 

Occupies 

The Occupies link is used to show that an agent 

occupies a position, meaning that it plays all of the 

roles that are covered by the position. 

 

INS 

The INS association, representing instantiation, is used 

to represent a specific instance of a more general entity. 

 

The Dependencies are divided into four categories based on the type of the 

Dependum:  Resource dependency, Task dependency, Goal dependency and Softgoal 

dependency (Horkoff & Yu, 2006). In a Goal dependency, the Depender depends on 

the Dependee to bring about a certain state of affairs in the world. The Dependee is 

free to, and is expected to, make whatever decisions are necessary to achieve the goal 

while the Depender does not care how the Dependee goes about achieving the goal 

(Horkoff & Yu, 2006). In a Task dependency, the Depender depends on the Dependee 

to carry out an activity. The Dependum names a task which specifies how the task is 

to be performed (Horkoff & Yu, 2006). The Depender makes decisions about how the 

task is to be performed and sets some constraints and the Dependee has freedom of 

action within these constraints. In a Resource Dependency, the Depender depends on 

the Dependee for the availability of an entity (physical or informational). By 

establishing this dependency, the Depender gains the ability to use this entity as a 

resource (Horkoff & Yu, 2006). In a Softgoal Dependency, a Depender depends on 

the Dependee to perform some task that meets a softgoal. The Depender decides what 

constitutes satisfactory attainment of the goal, but does so with the benefit of the 

Dependee's know how (Horkoff & Yu, 2006). 

The second modeling component of the i* framework is the Strategic 

Rationale model. The Strategic Rationale model provides all the necessary 

information about how the actors are going to achieve their goals and their softgoals 

and also provides the rationales behind the Dependencies (Horkoff & Yu, 2006). This 
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model contains the only elements that are of great importance in the achievement of 

the goals. Such intentional elements are: goals, softgoals, tasks, resources and beliefs. 

Goals represent the clear intentional desire of an Actor (Horkoff & Yu, 2006). How 

the goals are going to be accomplished is not described by the goal itself but it is 

described through task decomposition. Softgoals are similar to goals except that the 

criteria for the goal's satisfaction are not clear-cut, it is judged to be sufficiently 

satisfied from the Actor‟s point of view (Horkoff & Yu, 2006). The means to achieve 

these goals are described via contribution links from other elements. Task represents 

something an Actor wants to accomplish in a particular way. A description of the 

specifics of the task may be described by decomposing the task into further sub-

elements (Horkoff & Yu, 2006). Resource is an entity physical or informational that is 

used by the Actor in order to satisfy a Goal. A belief is a condition about the world 

that the actor holds to be true.The actual degree of truth is influence by contributions 

from other beliefs. A belief is distinct from a goal in that the actor has no explicit 

desire to make the specified condition become true (Horkoff & Yu, 2006). 

In the Strategic Rationale modeling there are three main types of links 

between the main elements: the Means-Ends links, the Decomposition links and the 

Contribution links. Mean-Ends links indicate a relationship between an end, and 

means for attaining it. The "means" are expressed in the form of tasks, since the 

notion of task embodies how to do something, with the "end" being expressed as a 

goal (Horkoff & Yu, 2006). 

Tasks are linked to their component nodes by decomposition links (Horkoff & 

Yu, 2006). A task can be decomposed into four types of elements: a sub goal, a 

subtask, a resource, and/or a soft goal. The Task-Goal Decomposition is used in order 

to consider alternative approaches if a goal is not specified how it will be achieved. 

The Task-Task Decomposition is used when a task is specified as a component of a 

higher task. The Task-Resource Decomposition is used in case a desirable resource is 

not available or there is difficulty in obtaining it. When a softgoal is a component in a 

task decomposition, it serves as a quality goal for that task, and thus guides (or 

restricts) the selection among alternatives in further decomposition of that and other 

tasks (Horkoff & Yu, 2006). 

Last but not least Contribution links are used to represent how an element 

“contributes” to the accomplishment of a softgoal. The Contribution links are listed in 

the table below. 
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Table 16. Contribution links in the i* framework. 

Link Name Description 

Make A positive contribution strong enough to satisfy a softgoal. 

Some + Either a make or a help contribution whose strength is unknown. 

Help A partial positive contribution, not sufficient by itself to satisfy the 

softgoal. 

Unknown A contribution to a softgoal whose polarity is unknown. 

Break A negative contribution sufficient enough to deny a softgoal. 

Some - Either a break or a hurt contribution whose strength is unknown. 

Hurt A partial negative contribution, not sufficient by itself to deny the 

softgoal. 

Or The parent is satisfied if any of the offspring are satisfied. 

And The parent is satisfied if all of the offspring are satisfied. 

3.4.2 Summary 

The main concepts of the i* are summarized in the following table: 

 

Table 17. Concepts of i* framework. 

Concept Definition Notation 

 

Actor 

Active entities that carry out actions to 

achieve goals by exercising its know-

how.            

 

 

Role (Actor subunit) 

Abstract characterization of the behavior 

of a social actor within some specialized 

context or domain of endeavor. 

      

           

 

Position (Actor 

subunit) 

Intermediate abstraction that can be used 

between a role and an agent.  

          

 

Agent (Actor subunit) 

Actor with concrete, physical 

manifestations, such as a human 

individual. 
          

 

 

Goals (Hard Goals) 

Represents intentional desire of an actor, 

the specifics of how the goal is to be 

satisfied is not described by the goal. 
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Softgoals 

Softgoals are similar to (hard) goals 

except that the criteria for the goal's 

satisfaction are not clear-cut, it is judged 

to be sufficiently satisfied from the point 

of view of the actor.  

 

 

         

               

                

Task 

The actor wants to accomplish some 

specific task, performed in a particular 

way. 

             

            

           

 

 

 

Resources 

The actor desires the provision of some 

entity, physical or informational. This 

type of elements assumes there are no 

open issues or questions concerning how 

the entity will be achieved. 

 

     

            

 

Beliefs 

A belief is a condition about the world 

that the actor holds to be true. 

            

 

The relations used in the i* are summarized in the following table: 

 

 

Table 18. Relations in the i* framework. 

Concept Definition Notations 

Means-Ends Links These links indicate a relationship between 

an end, and a means for attaining it. 

 

N/A 

 

 

Decomposition  Links 

A task element is linked to its component 

nodes by decomposition links. A task can 

be decomposed into four types of elements: 

a subgoal, a subtask, a resource, and/or a 

softgoal. 

 

 

N/A 

Contribution Links Links which indicate a contribution to the 

satisfaction of a softgoal. 

 

N/A 

 

Actor Association Links 

The relationships between actors are 

described by graphical association links 

between actors. 

 

N/A 
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Strategic Dependencies 

We distinguish among four types of 

dependencies, based on the type of the 

dependum: Resource dependency, Task 

dependency, Goal dependency, Softgoal 

dependency. 

 

 

N/A 

3.5 Business Motivation Model 

3.5.1 Language Description 

The Business Motivation Model (BMM) was first introduced by the Business 

Rules Group (BRG), which is a member organization of the Object Management 

Group (OMG), back in 2000 and today it is in the 1.4 version.   

The Business Motivation Model provides a scheme or structure for 

developing, communicating and managing business plans in an organized manner.  

There are two major areas of notations in the Business Motivation Model. The 

first one is the Ends and Means of the business plans. The Ends are things an 

enterprise aims to achieve like goals and objectives and the Means contain all the 

ways and things that an enterprise will use in order to achieve the Ends like strategies, 

tactics and business policies. The second one is the Influencers who are connected to 

the main elements and the Assessments made about those Influencers on the Ends and 

the Means (threats, Opportunities, Weakness and Strengths).  

All the concepts of the Business Motivational Model are developed from the 

business perspective. The basic idea of the Model‟s concepts is to represent the 

business plans before the design and the development begin. In this manner, the 

business plans can become the foundation for such activity, connecting system 

solutions firmly to their business intent.  

The two main elements of the business plans area are the Ends and the Means. An 

End is something the business seeks to accomplish. The important thing to remember 

about an End is that it does not include any indication of how it will be achieved. 

When we describe the Ends, it is essential to write down who has defined the End and 

to what point so that we can refer to it later in the analysis. The End concepts are: 

Visions, Desired Results, Goals and Objectives. These main notations are arranged in 

a hierarchy as shown in figure 9 below. The hierarchy shows that an End may be 

either a Vision or some Desired Result (a Goal or an Objective). 
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Figure 9. The End concepts hierarchy (Business Motivation Model, 2010). 

A Vision describes the future state of the enterprise, without regarding to how 

it will be achieved. A Vision in contrast to a Goal is often not focused towards an one 

particular aspect of the enterprise‟s problem. A Vision is supported by Missions and is 

amplified by Goals. A Desired Result is an End that is a state or target that the 

enterprise intends to maintain or sustain. A Desired Result is supported by Courses of 

Action which can be either Strategies or Tactics. Desired Results includes two 

concepts: Goals and Objectives. Objectives should always be time-targeted and 

measurable whereas Goals are not specific in these ways. A Goal is a statement about 

a state or condition of the enterprise to be brought about or sustained through 

appropriate Means. A Goal indicates what is to be done in order to achieve a Vision. 

Goals should be narrow and specific so that they can be quantified by the Objectives. 

On the contrary a Vision is broader so it can be measured directly by the Objectives. 

An Objective is a statement of an attainable, time-targeted, and measurable target that 

the enterprise seeks to meet in order to achieve its Goals. An Objective quantifies a 

Goal which means that it provides the basis for measures to determine if the Goal is 

being achieved.  

A Mean represents any device, capability, regime, technique, restriction, 

agency, instrument, or method that may be called upon, activated, or enforced to 

achieve Ends.  Means does not indicate either the steps necessary to exploit them, nor 

the responsibility for such tasks, but rather only the capabilities that can be exploited 

to achieve the desired Ends. The Means concepts are: Mission, Course of Action, 

Strategy, Tactic, Directive, Business Policy and Business Rule. These main notations 

are arranged in a hierarchy as shown in figure 10 below. 
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Figure 10. The Means concepts hierarchy (Business Motivation Model, 2010). 

The hierarchy shows that a Mean may be either a Mission, a Course of Action 

(a Strategy or Tactic), or a Directive (Business Policy or Business Rule). A Mission 

indicates the ongoing operational activity of the enterprise. The Mission describes 

what the business is or will be doing on a day-to-day basis.  Mission is an activity that 

makes a Vision reality. A Course of Action is an approach or plan for configuring 

some aspect of the enterprise involving things, processes, locations, people, timing, or 

motivation, undertaken to achieve Desired Results.  Course of Action consists of two 

concepts: Strategies and Tactics. A Strategy is one component of the plan for the 

Mission. Tactic is a Course of Action that represents part of the detailing of 

Strategies. Strategies are usually long term and broader whereas Tactics are short term 

and narrower. Strategies are implemented by Tactics. Directives indicate how the 

Courses of Action should, or should not, be carried out. Specifically, a Directive 

defines or constrains or liberates some aspect of an enterprise.  A Directive includes 

two concepts: Business Policies and Business Rules. A Business Policy is a Directive 

that is not directly enforceable whose purpose is to govern or guide the enterprise. 

Business Policies provide the basis for Business Rules. A Business Rule is a 

Directive, intended to govern, guide or influence business behavior, in support of 

Business Policy that has been formulated in response to an Opportunity, Threat, 

Strength, or Weakness. It is a single Directive that does not require additional 

interpretation to undertake Strategies or Tactics. A Business Policy is less structure, 
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usually not focused in a single aspect and less formal compared to a Business Rule 

which is highly structured and more carefully expressed. 

The relations between the Ends and the Means concepts are shown in figure 11 below. 

 

Figure 11. Ends and Means relations in the BMM (Business Motivation Model, 

2010). 

The second major area of notations includes the Influencers and the 

Assessments. An Influencer can be anything that has the capability to „produce an 

effect without apparent exertion of tangible force or direct exercise of command, and 

often without deliberate effort or intent.  An Influencer has an impact on the Ends and 

on the Means and this impact is contained in the assessment. An Influencer needs to 

be described appropriately and not just named in the model something that will 

certainly help to make relevant assessments later. Influencers are divided in internal 

(inside the enterprise) and externals (outside the enterprise‟s boundaries). 

An Assessment represents a judgment about an Influencer with respect to its 

impact on the Ends and/or the Means. Specifically, the Assessment indicates that the 

Influencer affects the employment of Means and/or the achievement of Ends, in 

certain ways. The Business Motivation Model uses the SWOT set for categorizing the 

Assessments. The four categories are: Strength, Weakness, Opportunity and Threat. 
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Strength is the category of Assessment that indicates some advantage or area of 

excellence within the enterprise that can impact on its employment of the Means or 

achievement of the Ends. Weakness is the category of Assessment that indicates some 

area of inadequacy within the enterprise that can impact its employment of the Means 

or the achievement of the Ends. Opportunity is the category of Assessment that 

indicates that some Influencer can have a favorable impact on the organization‟s 

employment of the Means or achievement of the Ends. Threat is the category of 

Assessment that indicates that some Influencer can have an unfavorable impact on the 

organization‟s employment of the Means or achievement of the Ends.    

As mentioned above an Assessment shows the impact of an Influence on Ends 

and/or Means. This potential impact may be either a Risk or a Potential Reward. A 

Risk is a category of negative potential impact Value that indicates the impact and 

probability of loss. A Potential Reward is a category of positive impact that indicates 

the probability of gain. Where there is more than one Assessment associated with a 

single instance of an End or Means, the total impact should be evaluated to uncover 

tradeoffs between the Risks and the Potential Rewards. 

3.5.2 Summary 

The Ends concepts are summarized in the following table: 

 

Table 19. Ends Concepts. 

Concept Definition Notations 

 

End 

An End is something the business seeks to accomplish. 

The important thing to remember about an End is that 

it does not include any indication of how it will be 

achieved. 

 

 

N/A 

 

 

Vision 

A Vision describes the future state of the enterprise, 

without regarding to how it will be achieved and it is 

the ultimate, possibly unattainable, state the enterprise 

would like to achieve. 

 

 

N/A 

 

 

Desired Results 

A Desired Result is an End that is a state or target that 

the enterprise intends to maintain or sustain. A Desired 

Result is supported by Courses of Action. 

 

 

N/A 
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Goal 

A Goal is a statement about a state or condition of the 

enterprise to be brought about or sustained through 

appropriate Means. A Goal should be narrow - focused 

enough that it can be quantified by Objectives. 

 

 

N/A 

 

 

Objective 

An Objective is a statement of an attainable, time-

targeted, and measurable target that the enterprise 

seeks to meet in order to achieve its Goals. 

 

 

N/A 

 

 

 

 

 

The Means concepts are summarized in the following table: 

Table 20. Means Concepts. 

Concept Definition Notations 

 

Mean 

A Means represents any device, capability, regime, 

technique, restriction, agency, instrument, or method 

that may be called upon, activated, or enforced to 

achieve Ends. 

 

 

N/A 

 

 

Mission 

A Mission indicates the ongoing operational activity of 

the enterprise. The Mission describes what the business 

is or will be doing on a day-to-day basis. 

 

 

N/A 

 

 

 

Course of Action 

A Course of Action is an approach or plan for 

configuring some aspect of the enterprise involving 

things, processes, locations, people, timing, or 

motivation undertaken to achieve Desired Results. 

 

 

 

N/A 

 

 

Strategy 

A Strategy is one component of the plan for the Mission. 

A Strategy represents the essential Course of Action to 

achieve Ends (Goals in particular). 

 

 

N/A 

 

Tactic A Tactic is a Course of Action that represents part of the 

detailing of Strategies. A Tactic implements Strategies. 

 

N/A 
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Directive 

As the name suggests, Directives indicate how the 

Courses of Action should, or should not, be carried out. 

Specifically, a Directive defines or constrains or 

liberates some aspect of an enterprise. 

 

 

 

N/A 

 

 

 

Business Rule 

A Business Rule is a Directive, intended to govern, 

guide, or influence business behavior, in support of 

Business Policy that has been formulated in response to 

an Opportunity, Threat, Strength, or Weakness. 

 

 

 

N/A 

 

 

Business Policy 

A Business Policy is a Directive that is not directly 

enforceable whose purpose is to govern or guide the 

enterprise. Business Policies provide the basis for 

Business Rules. 

 

 

N/A 

 

3.6 Techne 

3.6.1 Language Description 

Techne is an abstract requirement modeling language that lays the foundations 

for the creation and development of new modeling languages in the requirement 

engineering fields (Jureta, Borgida & Mylopoulos, 2010). Some of the existent 

requirement modeling languages like the i* or KAOS were limited in aspects which 

are crucial to the early phase of the system‟s requirement analysis something that led 

to the introduction of Techne.  

Techne is an abstract language, which means that it contains only a minimal 

set of components which are admittedly necessary for the development of a 

requirement modeling language (Jureta, Borgida & Mylopoulos, 2010). 

For creating a requirement modeling language from Techne we need to add a 

visual syntax and to map the syntactic notations in order to match those of Techne‟s 

(Jureta, Borgida & Mylopoulos, 2010). 

The concepts included in Techne are: goals, quality constraints, softgoals, 

tasks and domain assumptions. Stakeholder desires become instances of the goal 

concepts the satisfaction of which is desired (Jureta, Borgida & Mylopoulos, 2010). If 

desires constrain desired values of non-binary measurable properties of the system-to-

be, then they are instances of the quality constraint concept (Jureta, Borgida & 
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Mylopoulos, 2010). If desires constrain desired values of non-binary measurable 

properties of the system-to-be, then they are instances of the quality constraint 

concept (Jureta, Borgida & Mylopoulos, 2010). Stakeholder intentions to act in 

specific ways become instances of tasks to be accomplished either by the system-to-

be, or in cooperation with it, or by stakeholders themselves (Jureta, Borgida & 

Mylopoulos, 2010). Beliefs are instances of domain assumption, stating conditions 

within which the system-to-be will be performing tasks in order to achieve the goals, 

quality constraints, and satisfy as well as feasible the softgoals (Jureta, Borgida & 

Mylopoulos, 2010). 

Because Techne is an abstract language it uses labels for the various concepts. 

The g(), q(), s(), t(), and k() are labels for, respectively, goals, quality constraints, 

softgoals, tasks, and domain assumptions. To express that x is an instance of goal, we 

write g(x), if y is an instance of quality constraint, we write q(y), and so on (Jureta, 

Borgida & Mylopoulos, 2010). 

Except for these concepts there are also five relations among them in Techne: 

inference, conflict, preference, is-mandatory and is-optional. When a requirement is 

the immediate consequence of another set of requirements, the former is called the 

conclusion, the latter the premises and they stand related through the inference 

relation (Jureta, Borgida & Mylopoulos, 2010). Contradictory requirements that 

cannot be in the same candidate solution, or equivalently, are in conflict. The conflict 

relation stands between all members of a minimally inconsistent set of requirements 

(Jureta, Borgida & Mylopoulos, 2010). If a requirement is strictly more desirable than 

another one, then there is a preference relation between them and by strictly, we mean 

that they cannot be equally desirable (Jureta, Borgida & Mylopoulos, 2010). The is-

mandatory relation on a requirement indicates that the requirement must be satisfied, 

or equivalently, that a conflict-free set of requirements, which does not include that 

requirement cannot be a candidate solution (Jureta, Borgida & Mylopoulos, 2010). In 

contrast to the is-mandatory relation, the is-optional relation on a requirement 

indicates that it would be desirable for a conflict-free set of requirements to include 

that requirement, but that set can still be a candidate solution if it fails to include the 

optional requirement (Jureta, Borgida & Mylopoulos, 2010). 

Requirements and relations among them are recorded in graphs called r-nets 

(Jureta, Borgida & Mylopoulos, 2010). Each requirement and each relation obtains its 
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own node in an r-net, while edges are unlabeled and directed. Two examples r-nets 

that model a conflict and inference relations are shown in the figures 12 and 13 below. 

 

Figure 12. Conflict in Techne (Jureta, Borgida & Mylopoulos, 2010). 

In the figure above the conflict relation is highlighted. The figure shows an 

example of a conflict between the quality constraint q (p3) and the goal g (q3) which 

means that as long as the constraint exists the goal cannot be achieved. This domain 

assumption is summarized in the k (ψ1). In the same way we can model much bigger 

strategic plans using the Techne modeling language. 

 

Figure 13. Inference in Techne (Jureta, Borgida & Mylopoulos, 2010). 

Figure 12 shows an inference relation between goal g (p1), goal g (p2), quality 

constraint q (p3) and goal g (p). The goal on the right side is an inference of the in set 

of requirements on the left side and this assumption is shown in k (υ1). 
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3.6.2 Summary 

The main concepts are summarized in the following table : 

 

Table 21. Techne Cocnepts. 

Concept Definition Notations 

 

 

Goal 

The stakeholder desires become instances of 

the goal concept, if they refer to conditions, the 

satisfaction of which is desired, binary and 

verifiable. 

 

 

N/A 

 

Quality Constraint 

If desires constrain desired values of non-binary 

measurable properties of the system-to-be, then 

they are instances of the quality 

constraint concept. 

 

 

N/A 

 

Soft Goals 

When desired values are vaguely constrained and 

on not necessarily directly measurable properties, 

they instantiate the Soft Goal concept. 

 

N/A 

 

Tasks to be 

accomplished 

Stakeholder intentions to act in specific ways 

become instances of tasks to be accomplished 

either by the system-to-be, or in cooperation 

with it, or by stakeholders themselves. 

 

 

N/A 

 

 

Domain Assumptions 

Beliefs are instances of domain assumption, stating 

conditions within which the 

system-to-be will be performing tasks in order to 

achieve the goals, quality constraints, and satisfy as 

well as feasible the Soft Goals. 

 

 

 

N/A 

 

Requirements 

Stakeholder preferences for some goal to be 

satisfied rather than another, or that some must be 

satisfied, while others are optional are the 

requirements. 

 

 

N/A 

 

The relations between the requirements that are supported by techne are summarized 

in the following table: 
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Table 22. Relations in Techne. 

Concept Definition Notations 

 

 

Inference 

When a requirement is the immediate consequence of 

another set of requirements, the former is called the 

conclusion, the latter the premises, and they stand related 

through the inference relation. 

 

 

N/A 

 

Conflict 

Contradictory/inconsistent requirements can-not be in the 

same candidate solution, or equivalently, are in conflict. 

 

N/A 

 

Preference 

Stakeholder evaluations of requirements 

convey that not all requirements are equally desirable. 

 

N/A 

 

Is Mandatory 

Evaluation is not only comparative, as 

in the case of preference: individual requirements can be 

qualified in terms of desirability regardless of other 

requirements. 

 

 

N/A 

 

 

 

Is optional 

In contrast to the is-mandatory relation, 

the is-optional relation on a requirement indicates that it 

would be desirable for a conflict-free set of requirements 

to include that requirement, but that set can still be a 

candidate solution if it fails to include the optional 

requirement. 

N/A 

3.7 KAOS 

3.7.1 Language Description 

KAOS is a goal-oriented, software requirements methodology for 

requirements engineering which enables analysts to build requirements models and to 

derive requirements documents from KAOS models. KAOS stands for Keep All 

Objects Satisfied (KAOS tutorial, 2007). 

KAOS originated back in 1990 from the cooperation between the University 

of Oregon and the University of Louvain. The University of Louvain still improves 

and develops the KAOS methodology after all these years in a regular basis (KAOS 

tutorial, 2007).  

KAOS has been designed in order to fit problem descriptions by allowing you 

to define and manipulate concepts relevant to problem description, to improve the 

problem analysis process by providing a systematic approach for discovering and 

structuring requirements, to clarify the responsibilities of all the project stakeholders 

http://en.wikipedia.org/wiki/Requirement
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and to let the stakeholders communicate easily and efficiently about the requirements. 

A full KAOS model consists of four modeling parts: Goal modeling, Responsibility 

modeling, Object modeling and Operation modeling (KAOS tutorial, 2007).  

The most important is the Goal modeling part which contains all the main 

goals and their sub-goals of the system. These goals represent the stakeholder‟s 

desires and are gathered through thorough interviews. A Goal model is represented as 

a directed graph, which means that a given goal can appear on different diagrams to 

refine different higher-level goals. An example of a generic goal model for a simple 

system is shown in the figure 14 below. 

 

Figure 14. Generic KAOS Goal model (KAOS tutorial, 2007). 

The responsibility model contains all the responsibility diagrams. A 

responsibility diagram describes for each agent, the requirements and the expectations 

that he‟s responsible for, or that have been assigned to him. To build a responsibility 

diagram, the analyst reviews the different requirements and expectations in the goal 

model and assigns an agent to each of them (KAOS tutorial, 2007).  

  The object model is used to define and document the concepts of the 

application domain that are relevant with respect to the known requirements and to 

provide the static constraints on the operational system that will satisfy the 

requirements.  Whatever the type of the object, the stakeholders should understand 

what it means and why it was created in the model (KAOS tutorial, 2007).  

The operation model describes all the behaviors that their requirements need 

to be fulfilled by the agents. Behaviors are expressed in terms of operations performed 

by agents (KAOS tutorial, 2007).  
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The part that is the most important for our analysis in this paper is the Goal 

modeling part (KAOS tutorial, 2007). The main concepts used are: goal, obstacle, 

domain property, expectation requirement and agents. Goal is a prescriptive assertion 

capturing some objective to be met by the cooperation of the agents. It prescribes a set 

of desired behaviors. Requirements and expectations are considered as goals too. 

Obstacle is a condition (other than a goal) whose satisfaction may prevent some 

goal(s) from being achieved. An obstacle defines a set of undesired behaviors. 

Domain property is a descriptive assertion about objects in the environment of 

system. Expectation is a goal assigned to an agent in the system‟s environment. A 

requirement is a goal which has been placed under the responsibility of an agent. An 

agent is an active object performing operations to achieve goals. Agents can be the 

software being considered as a whole or parts of it. Agents can also come from the 

environment of the software being studied. Human agents are part of the system‟s 

environment. The agents, expectations and requirements concepts are also included in 

the responsibility and the requirements modeling parts (KAOS tutorial, 2007). 

The relationships among the concepts in the Goal modeling part are: 

refinement, responsibility, conflict and obstruction link. A refinement is a relationship 

linking a goal to other goals that are called its sub goals. Each sub goal contributes to 

the satisfaction of the goal it refines. The conjunction of all the sub goals must be a 

sufficient condition entailing the goal they refine. Responsibility is a relationship 

between an agent and a requirement. A responsibility is created when an agent is 

assigned the responsibility of achieving the linked requirement. A conflict exists 

between two goals, if under some boundaries the goals cannot be achieved together.  

An obstruction link is created between an obstruct and a goal. Figure 15 sums up the 

set of concepts and notations in the KAOS methodology. 
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Figure 15. KAOS Modeling parts (KAOS tutorial, 2007). 

3.7.2 Summary 

The main concepts of KAOS are summarized in the following table: 

 

Table 23. Concepts of KAOS. 

Concept Definition Notation 

 

 

Goal 

Prescriptive assertion capturing some 

objective to be met by cooperation of agents. 

It prescribes a set of desired behaviours. 

Requirements and expectations are goals. 

       

           

 

Obstacle 

Condition (other than a goal) whose 

satisfaction may prevent some goals from 

being achieved. It defines a set of undesired 

behaviours. 

 

       

 

 

Domain Property 

Descriptive assertion about objects in the 

environment of the software. It may be a 

domain invariant or a hypothesis. A domain 

invariant is a property known to hold in every 

state of some domain object. 

         

         

 

Expectation 

Goal assigned to an agent in the environment.  
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Requirement Goal assigned to an agent of the software 

being studied.  

 

 

Agent 

Active Object performing operations to 

achieve goals. Agents can be the software 

being considered as a whole or parts of it. 

Agents can also come from the environment. 

 

        

 

The main relationship concepts of KAOS are summarized in the following table: 

Table 24. Relationships in KAOS. 

Concept Definition Notation 

 

Conflict 

Goals are conflicting if under some boundary condition 

the goals cannot be achieved all together.           

 

 

Refinement 

Relationship linking a goal to other goals that are called 

its sub goals. Each sub goal contributes to the satisfaction 

of the goal it refines. The conjunction of all the sub goals 

must be a sufficient condition entailing the goal they 

refine. 

 

 

 

              

Obstruction Link Links an obstacle with a goal. 
    

 

3.8 Tropos 

3.8.1 Language Description 

Tropos is an agent-oriented software engineering (AOSE) methodology, 

introduced by the University of Trento (Italy) that covers the whole software 

development process (Giorgini & Giunchiglia, 2004). 

Tropos is derived from the Greek τροποσ, which means "way of doing 

things"; also τροπή, which means "turn" or "change" (Giorgini & Giunchiglia, 2004). 

An agent–oriented methodology means that the notion of agent and all related 

notions (for instance goals and plans) are used in all phases of software development, 

from early analysis down to the actual implementation (Giorgini & Giunchiglia, 

2004). 
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The Tropos methodology was introduced and developed in order to cover the 

early requirements phase, the late requirements phase, the architectural design and the 

detailed design of our final system (Giorgini & Giunchiglia, 2004). 

The early requirements phase is the phase where we are concerned with the 

understanding of a problem by studying an organizational setting. The output of this 

phase is an organizational model which includes relevant actors, their respective goals 

and their inter-dependencies. Early requirements include two main diagrams: the actor 

diagram and the goal diagram. The latter is a refinement of the former with emphasis 

on the goals of a single actor. The Late requirements phase is the one where the 

system-to-be is described within its operational environment, along with relevant 

functions and qualities. The system-to-be is represented as one actor that has a 

number of dependencies with the other actors of the organization. These dependencies 

define the system‟s functional and non-functional requirements. Architectural design 

is when the system‟s global architecture is defined in terms of subsystems, 

interconnected through data, control and other dependencies. This phase is articulated 

in three steps (Giorgini & Giunchiglia, 2004):  

 Definition of the overall architecture. 

 Identification of the capabilities the actors require to fulfill their goals and 

plans. 

 Definition of a set of agent types and assignment to each of them one or more 

capabilities.  

The Detailed design, in which the behavior of each architectural component is 

defined in further detail. Each agent is specified at the micro-level. Agents, goals, 

beliefs and capabilities are specified in detail, along with the interaction among them 

(Giorgini & Giunchiglia, 2004). 

The Tropos methodology uses for the modeling framework the  i* framework. 

The i* framework though can only be used for the early requirements modeling phase, 

so it is needed to be revised and extended to cover the scope of the Tropos 

methodology (Giorgini & Giunchiglia, 2004). 
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The basic concepts of the Tropos modeling language are: actor, goal (hardgoal), 

softgoal, task resource and social dependency. A graphical representation of these 

concepts in Tropos is called an actor diagram (Giorgini & Giunchiglia, 2004). 

An actor models an entity that has strategic goals and intentionality within the 

system or the organizational setting (Giorgini & Giunchiglia, 2004). An actor 

represents a physical, social or software agent as well as a role or a position like in the 

i* framework. A role is an abstract characterization of the behavior of a social actor 

within some specialized context or domain of endeavor, and a position represents a set 

of roles, typically played by one agent (Giorgini & Giunchiglia, 2004). An agent can 

occupy a position, while a position is said to cover a role. A goal represents an actor‟s 

strategic interests. We distinguish hard goals from softgoals, the second having no 

clear-cut definition and/or criteria for deciding whether they are satisfied or not 

(Giorgini & Giunchiglia, 2004). Softgoals are typically used to model non-functional 

requirements. A plan represents, at an abstract level, a way of doing something. The 

execution of plan can be a means for satisfying a goal or for satisfying a softgoal 

(Giorgini & Giunchiglia, 2004). A resource represents a physical or an informational 

entity (Giorgini & Giunchiglia, 2004). 

A social dependency in Tropos exists, like a dependency in the i* framework, 

between two actors. It indicates that one actor depends, for some reason, on the other 

in order to attain some goal, execute some plan, or deliver a resource. The former 

actor is called the depender, while the latter is called the dependee. The object around 

which the dependency centers is called dependum (Giorgini & Giunchiglia, 2004). By 

depending on another actor for a dependum, an actor is able to achieve goals that it 

would otherwise be unable to achieve on its own, or not as easily, or not as well. If the 

dependee fails to deliver the dependum, the depender would be adversely affected in 

its ability to achieve its goals (Giorgini & Giunchiglia, 2004). The social 

dependencies are classified in three categories according to the nature of the 

dependum: goal dependencies, task dependencies and resource dependencies.  

An example of an actor diagram of Tropos is shown in figure 16 below. 
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Figure 16. Actor Diagram in Tropos (Giorgini & Giunchiglia, 2004). 

The relations among the basic concepts in Tropos are: AND/OR 

decomposition, means-ends relationship, contribution, resource need and resource 

production. AND/OR decomposition can be either goal or task decompositions. They 

combine AND and OR decompositions of a root goal or task into sub-goals or sub-

tasks, modeling a finer structure (Giorgini & Giunchiglia, 2004). Means-ends 

relationships exist between a task (mean) which can be used to achieve a goal (end) 

(Giorgini & Giunchiglia, 2004). Contribution is used to show how a goal or a task or a 

softgoal can contribute positively or negatively in the fulfillment of a softgoal. The 

plus and minus (+, ++, - ,--) symbols are used to represent the volume of the 

contribution. The resource needs relation is used when a task or a goal needs a 

resource. The resource production is used when a task or a goal produces a resource 

(Giorgini & Giunchiglia, 2004). An example of the relations in the Tropos is shown in 

figure 17 below. 
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Figure 17. Relations in Tropos (Giorgini & Giunchiglia, 2004). 

3.8.2 Summary 

The main concepts of Tropos are summarized in the following table: 

 

 

Table 25. Concepts of Tropos. 

Concept Definition Notation 

 

Actor 

Intentional entity: role, position, agent 

(human or software). 

         

 

Hard Goal 

We have clear criteria to know when and 

whether the goal is satisfied. 
      

 

Soft Goal 

Not clearly defined and it is not possible 

to define criteria of satisfiability (often 

used for qualities). 
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Task 

Particular course of action that can be 

executed in order to satisfy a goal (always 

associated to one or more goals). 

 

 

 

Resource 

Physical or informational entity (without 

intentionality). 
     

 

Social Dependency 

 

 One actor depends on another to 

accomplish a goal, execute a task, or 

deliver a resource. 

 

 

 

The main relationship concepts in Tropos are summarized in the following table: 

Table 26. Relationships in Tropos. 

Concept Definition Notations 

 

Decomposition 

There is AND decomposition and OR 

decomposition. A goal can be decomposed 

in sub goals and a task can be decomposed 

in subtasks. 

 

 

N/A 

Means – ends A task (mean) can be used to achieve a 

goal (end). 

 

N/A 

Contribution A goal/task/soft goal can contribute to the 

satisfaction of a soft goal. 

 

N/A 

Resource need A task/goal needs a resource. N/A 

Resource production A task/goal produces a resource. N/A 

 

3.9 ARMOR 

3.9.1 Language Description 

Most of the current modeling techniques for Enterprise Architecture focus on 

what the enterprise should do by representing „as-is‟ and „to-be‟ architectures in terms 

of informational, behavioral and structural model elements at different architectural 

layers, e.g. a business, application and technology layer. In addition, techniques may 

be provided to describe structured requirements lists and use cases (Engelsman, 

Quartel, Jonkers & van Sinderen, 2010). 
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Little support is available, however, for modeling the motivation of Enterprise 

Architectures in terms of stakeholder concerns and the high-level goals that address 

these concerns (Engelsman, Quartel, Jonkers & van Sinderen, 2010). 

ARMOR is a language that supports the modeling of this motivation. ARMOR 

is based on existing languages that model high-level goals and requirements and is 

aligned an existing standard for enterprise modeling: the ArchiMate language 

(Engelsman, Quartel, Jonkers & van Sinderen, 2010). Besides the alignment with 

Archimate, ARMOR uses concepts and ideas from existing languages for requirement 

modeling like the Business Motivation Model, the i* framework and KAOS. 

ARMOR is divided into two domains: the requirements domain and the stakeholder 

domain. The concepts that are supported by ARMOR in the requirements domain are: 

Goal (Hard goal, Soft goal), Requirement and Use case.  

The definition of the goal concept in ARMOR is the same as in the Business 

Motivation Model, KAOS and i* as is the distinction between hard and goals. In 

general, a goal models an end that a stakeholder wants to achieve. The end can be 

anything, e.g. some effects on the statement of the problem domain, a produced value, 

tasks, or a realized system property. A hard goal is a quantifiable goal with norms that 

are strictly specified when the goal is achieved. A soft goal on the other hand is 

qualitative goals and in general more abstract in terms of their achievement. For a 

goal to be transformed from soft to hard goal refinement of the soft goal into more 

concrete goals is necessary to make the goal quantifiable. A requirement models an 

end that must be realized by a single actor. A requirement can be considered as a 

specialization of a goal that is delimited in scope and functionality, so that it can be 

assigned to a single actor. ARMOR supports use-cases, similar to UML use-cases, 

including the include and extend relation. Use cases are used as a technique to elicit 

and specify system requirements. A use case describes the interactions between a 

system and an external actor. A user initiates a use case having some goal that needs 

to be achieved. This goal is satisfied when the use case is completed successfully. 

Multiple, alternative sequences of interactions (called scenarios) may satisfy the same 

goal (Engelsman, Quartel, Jonkers & van Sinderen, 2010). 
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The relationships among the main concepts in the requirement domain that are 

supported by ARMOR are: decomposition, contribution, means-ends relation, 

conflict, include and extend. Decomposition decomposes an abstract goal to multiple 

more concrete sub-goals, so that the abstract goal is achieved if and only if all sub-

goals are achieved (Engelsman, Quartel, Jonkers & van Sinderen, 2010). In other 

words goal decomposition is used to define a goal more precisely. A means-end 

relation relates a goal (the end) to some artifact (the means) that realizes the goal 

(Engelsman, Quartel, Jonkers & van Sinderen, 2010). This artifact can be another goal 

or requirement, or can be an architectural element, such a service, process or 

application. While goal decomposition is used for the more precise definition of goals, 

the means-end relation is typically used to illustrate causal effect relations between 

goals and other artifacts. Figures 18 and 19 below show two examples of the 

decomposition and the means-ends relations in ARMOR. 

 

Figure 18. A goal decomposition (Engelsman, Quartel, Jonkers & van Sinderen, 

2010). 

 

Figure 19. A means-ends relation (Engelsman, Quartel, Jonkers & van Sinderen, 

2010). 

A contribution relation from some goal G1 to another goal G2 to represent that 

G1 contributes (influences) the satisfaction of G2 positively or negatively 
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(Engelsman, Quartel, Jonkers & van Sinderen, 2010). The contribution relation is 

used to facilitate the evaluation of alternative goal refinements. The necessity to be 

able to qualify the strength of the contribution, and in what detail may depend on the 

situation at hand. Therefore, different qualification ranges may be used, such as the 

range 0 . . . 10 or the range ++, +,-, (Engelsman, Quartel, Jonkers & van Sinderen, 

2010). A “conflict” relation between two goals G1 and G2, so that the satisfaction of 

G1 inhibits the satisfaction of G2, and vice versa. A conflict is only possible between 

hard goals (and requirements), since the criteria for the satisfaction of soft goals are 

often unclear due to the nature of a soft goal. The “include” and “extend” relations are 

used in the same way they are used in the UML use case diagram (Engelsman, 

Quartel, Jonkers & van Sinderen, 2010). 

The stakeholder domain in ARMOR is used to model the origin and owners of 

goals and requirements. The main concepts are: stakeholder, concern and assessment. 

A stakeholder represents an individual, team, or organization with interests in, or 

concerns relative to, the outcome of the architecture. A concern represents some key 

interest that is crucially important to certain stakeholders in a system, and determines 

the acceptability of the system (Engelsman, Quartel, Jonkers & van Sinderen, 2010). 

A concern may pertain to any aspect of the system‟s functioning, development or 

operation, including considerations such as performance, reliability, security, 

distribution, and ability to evolve (Engelsman, Quartel, Jonkers & van Sinderen, 

2010). The association relation of ArchiMate is used to relate stakeholders to 

concerns and concerns to assessments. A stakeholder can have one or more concerns, 

and a concern may be shared by multiple stakeholders. An assessment assesses a 

single concern, but could involve multiple concerns. A concern may be analyzed 

through different assessments. An example of a simple ARMOR model, which 

includes both stakeholder and requirements domains, is shown in the figure 20 below.  
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Figure 20. An ARMOR model (Engelsman, Quartel, Jonkers & van Sinderen, 

2010). 

3.9.2 Summary 

The main concepts of the requirements domain are summarized in the following table: 

Table 27. Concepts of the Requirements domain. 

Concept Definition Notation 

 

 

Goal(Hard goal) 

A goal models some end that a stakeholder 

wants to achieve. Hard goals are quantifiable 

goals with norms that are specified when a 

goal is achieved. 

 

 

 

 

Goal(Soft goal) 

Soft goals are qualitative and more abstract. 

Soft goals have to be refined into more 

concrete goals to make them quantifiable. 

 

 

 

 

Requirement 

A requirement models some end that must be 

realized by a single actor and can be 

considered as a specialization of a goal that is 

delimited in 

scope and functionality. 

 

 

 

 

Use-case 

A use case describes the interactions between a 

system and some external actor.  

The main concepts of the stakeholder domain are summarized in the following table: 
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Table 28. Concepts of the Stakeholder domain. 

Concept Definition Notation 

 

 

Stakeholder 

A stakeholder represents an individual, 

team, or organization with interests in, 

or concerns relative to, the outcome of 

the architecture. 

 

 

 

 

 

Concern 

A concern represents some key interest 

that is crucially important to certain 

stakeholders in a system  and 

determines the acceptability of the 

system. 

 

 

 

 

Assessment 

An assessment represents the outcome 

of the analysis of some concern. 

 

 

The relationships used in ARMOR are listed in the table below: 

 

 

Table 29. Relationships in ARMOR. 

Concept Definition Notation 

 

 

Decomposition 

 An abstract goal is decomposed to 

multiple more concrete sub-goals such 

that the abstract goal is achieved if and 

only if all sub-goals are achieved. 

 

 

 

 

 

Contribution 

A contribution relation from some goal 

G1 to another goal G2 is used to represent 

that G1 contributes the satisfaction of G2 

positively or negatively. 

 

 

 

Include 

A relation used among use cases. Same as 

the “include” relation from UML use case 

diagrams. 

 

 

 

Means – End 

A means-end relation relates a goal (end) 

to some artifact (mean) that realizes the 

goal. 
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Conflict 

A conflict relation is used between two 

goals G1 and G2, such that the 

satisfaction of G1 inhibits the satisfaction 

of G2, and vice versa. A conflict is only 

possible between hard goals. 

 

 

 

 

 

Extend 

A relation used between use cases. Same 

as the “include” relation from UML use 

case diagrams. 

 

 

 

3.10 Goal-oriented Requirements Language (GRL) 

3.10.1 Language Description 

GRL (Goal-oriented Requirements Language) is a language used both in 

agent-oriented and goal-oriented requirements engineering modeling (Ayala, Cares, 

Haya & Quer, 2005). GRL also is especially good for reasoning with non-functional 

requirements. GRL is strongly influenced by the i* framework and the NFR 

framework which is a framework used in the goal modeling in order to specify the 

non-functional requirements (usually the soft goals which are hard to be defined). 

GRL is part of URN (User Requirements Notation) that has been proposed as 

standard of ITU-T (International Telecommunication Union-Telecommunication 

Standardization Sector) (Ayala, Cares, Haya & Quer, 2005).  

The main concepts in GRL are classified, like in i*, in three categories: 

intentional elements, intentional relationships and actors. 

The concepts in the intentional elements category are: goal, task, softgoal, 

resource and belief. A goal is a condition or state of affairs in the world that the 

stakeholders would like to achieve. How the goal is to be achieved is not specified, 

allowing alternatives to be considered (Ayala, Cares, Haya & Quer, 2005). A task 

specifies a particular way of doing something. When a task is specified as a sub-

component of a (higher-level) task, this restricts the higher-level task to that particular 

course of action (Ayala, Cares, Haya & Quer, 2005). A softgoal is a condition or state 

of affairs in the world that the actor would like to achieve, but unlike in the concept of 

(hard) goal, there are no clear-cut criteria for whether the condition is achieved, and it 
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is up to subjective judgment and interpretation of the developer to judge whether a 

particular state of affairs in fact achieves sufficiently the stated softgoal (Ayala, Cares, 

Haya & Quer, 2005). A resource is an (physical or informational) entity, with which 

the main concern is whether it is available (Ayala, Cares, Haya & Quer, 2005). 

Beliefs are used to represent design rationale. Beliefs make it possible for domain 

characteristics to be considered and properly reflected into the decision making 

process, hence facilitating later review, justification and change of the system, as well 

as enhancing traceability (Ayala, Cares, Haya & Quer, 2005). 

The concepts in the intentional relationships category are: means-ends, 

decomposition, contribution, correlation and dependency. GRL uses the means-ends 

statement to describe how goals are in fact achieved. Each task provided is an 

alternative means for achieving the goal. Normally, each task would have different 

types of impacts on softgoals, which would serve as criteria for evaluating and 

choosing among each task alternative (Ayala, Cares, Haya & Quer, 2005). GRL 

decomposition statement provides the ability to define what other elements need to be 

achieved or are available in order for a task to be performed. A decomposition link 

connects a node with its sub-components. In GRL, only tasks are originally 

decomposable, but goals could also be connected by decomposition links. The sub-

components of a task can be goal, task, resource, and softgoal (Ayala, Cares, Haya & 

Quer, 2005). The contribution relationship statement describes how softgoals, task, 

believes, or links contribute to others. A contribution is an effect that is a primary 

desire during modeling (Ayala, Cares, Haya & Quer, 2005). The types of 

decompositions are the same as the decompositions in i* (AND, OR, MAKE, 

BREAK, HELP, HURT, SOME+, SOME-, EQUAL, UNKNOWN). Correlations 

allow for expressing knowledge about interactions between intentional elements in 

different categories, and to encode such knowledge. A correlation link is the same as a 

contribution link except for that the contribution is not an explicit desire, but is a side-

effect (Ayala, Cares, Haya & Quer, 2005). The Dependency statement of GRL 

describes an intentional relationship between two actors, one actor (Depender) 

depends on another actor (Dependee) on something (Dependum) (Ayala, Cares, Haya 

& Quer, 2005). 
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An actor is an active entity that carries out actions to achieve goals by 

exercising its know-how. Graphically, an actor may optionally have a boundary, with 

intentional elements inside (Ayala, Cares, Haya & Quer, 2005). In the actor concept 

in GRL is the first major difference between GRL and i*. In contrast to i*‟s actor 

concept which is divided in role, position and agent, GRL contains only one generic 

actor concept. The second notable difference is that GRL, unlike i* is able to 

represent relationships between intentional elements and external model elements 

(Ayala, Cares, Haya & Quer, 2005). 

3.10.2 Summary 

The main concepts of the GRL are summarized in the following table: 

 

 

 

Table 30. Concepts of  GRL. 

Concept                                                                                                                         Notation 

 

Actor 

Active entities that carry out actions to achieve 

goals by exercising its know-how. 

       

 

Goals (Hard Goals) 

Represents an intentional desire of an actor, the 

specifics of how the goal is to be satisfied is 

not described by the goal. 

   

 

 

 

Softgoals 

Softgoals are similar to (hard) goals except that 

the criteria for the goal's satisfaction are not 

clear-cut, it is judged to be sufficiently 

satisfied from the actor‟s point of view.  

        

 

               

                

Task 

The actor wants to accomplish some specific 

task, performed in a particular way. 

                     

         

 

 

Resources 

The actor desires the provision of some entity, 

physical or informational. This type of 

elements assumes there are no open issues or 
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questions concerning how the entity will be 

achieved. 

  

 

 

Beliefs 

A belief is a condition about the world that the 

actor holds to be true. 

    

 

The relations used in GRL are summarized in the following table: 

Table 31. Relations in GRL. 

Concept Definition Notations 

Means-Ends Links These links indicate a relationship between an 

end, and a means for attaining it. 

 

N/A 

 

 

Decomposition  Links 

A task element is linked to its component 

nodes by decomposition links. A task can be 

decomposed into four types of elements: a 

subgoal, a subtask, a resource, and/or a 

softgoal. 

 

 

 

N/A 

Contribution Links Links which indicate a contribution to the 

satisfaction of a softgoal. 

 

N/A 

 

Actor Association Links 

The relationships between actors are described 

by graphical association links between actors. 

 

N/A 

 

 

Strategic Dependencies 

We distinguish among four types of 

dependencies, based on the type of the 

dependum: Resource dependency, Task 

dependency, Goal dependency, Softgoal 

dependency. 

 

 

N/A 

 

3.11 Strategy Markup Language (StratML) 

3.11.1 Language Description 

The Strategy Markup Language (StratML) was firstly submitted to AIIM, 

December 19, 2003 by Owen Ambur as an XML schema for describing Strategic 

Plans. 
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StratML has currently three parts. StratML Part 1, Strategic Plans, was 

approved as an American national standard, ANSI/AIIM 21:2009. StratML Part 2, 

Performance Plans and Reports were approved as an American national standard on 

August 8, 2011, and have been published as ANSI/AIIM 22:2011. StratML Part 3 

which is currently under development will specify additional elements addressing the 

data requirements and perhaps additional purposes as well, e.g., geospatial 

referencing. 

On January 4, 2011, President Obama signed H.R. 2142, the GPRA 

Modernization Act of 2010 (GPRAMA), into law as P.L. 111-352. Section 2 requires 

agencies to publish their strategic plans on their websites and section 10 requires them 

to publish their strategic and performance plans and reports in searchable, machine-

readable format, like StratML. The part that is the mostly related to our work is the 

StratML part 1 about representing Strategic plans with the use of forms. The core 

element forms of this part are: Plan, Organization, Mission, Vision, Value, Goals, 

Stakeholders, Objectives and Submitter. 

  The Plan form includes information about the name of the Strategic Plan, a 

specific description of the Plan and any additional information about the Plan. The 

plan form is shown in figure 21 below. 

 

Figure 21. Strategic Plan form (StratML Sample form, 2011). 

The Organization form contains information about the legal or logical entity to which 

the plan applies. The Organization form is shown in figure 22 below. 

 

Figure 22. Organization form (StratML Sample form, 2011). 

http://www.aiim.org/productcatalog/Product.aspx?id=2230
http://xml.gov/stratml/references/PL111-532StratML.htm
http://xml.gov/stratml/references/PL111-532StratML.htm#SEC2
http://xml.gov/stratml/references/PL111-532StratML.htm#SEC10
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The acronym is an abbreviation of a proper name, usually composed of the 

first letters of each word in the name. An identifier is a unique alphanumeric number 

for each organization. Each Organization form has Stakeholder fields according to the 

number of the stakeholders involved in the plan. A Stakeholder is an individual whose 

interests may be affected by or whose action may be required to achieve a goal or an 

objective. 

The Vision form contains a concise and inspirational statement implicitly relating an 

organization's purpose to its values, thus motivating its actions toward a future state it 

strives to achieve. A Vision form is shown in figure 23 below.  

 

Figure 23. Vision form (StratML Sample form, 2011). 

The Mission form is a brief description of the basic purpose of the organization. A 

Mission form is shown in figure 24 below. 

 

Figure 24. Mission form (StratML Sample form, 2011). 

The Value form has information about a principle that is important and helps to define 

the essential character of the organization. A Value form is shown in figure 25 below. 

 

Figure 25. Value form (StratML Sample form, 2011). 

The Submitter form contains information about the person submitting the Strategic 

plan. A Submitter form is shown in figure 26 below. 

 

Figure 26. Submitter form (StratML Sample form, 2011). 
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All the forms in the Strategic plan part are unique except for the forms about the 

Organization‟s Goals. There can be more than one goal forms in a Strategic plan and 

each form has its unique sequence indicator, which is an alphanumeric identifier 

applied to an element to designate its order in the goals series. A goal form is shown 

in figure 27 below. 

 

Figure 27. Goal form (StratML Sample form, 2011). 

A Goal can also have more than one objective, so we use sequence indicators for the 

objectives too. An objective similar to a goal can have more than one stakeholder. 

  

3.11.2 Summary 

The concepts of StratML are summarized in the following table: 

Table 32. Concepts of StratML. 

Concept Definition Notation 

 

Strategic Plan 

The Plan form includes information about the name of the 

Strategic Plan, a specific description of the Plan and any 

additional information about the Plan. 

 

N/A 

Organization The Organization form contains information about the 

legal or logical entity to which the plan is applied. 

N/A 

 

 

Vision 

The Vision form contains a concise and inspirational 

statement implicitly relating an organization's purpose to 

its values, thus motivating its actions toward a future state 

it strives to achieve. 

 

 

N/A 
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Mission The Mission form is a brief description of the basic 

purpose of the organization. 

N/A 

 

Value 

The Value form contains information about a principle 

that is important and helps to define the essential character 

of the organization. 

 

N/A 

Submitter The Submitter form contains information about the person 

submitting the Strategic plan. 

N/A 

 

 

 

 

Goal 

There can be more than one goal forms in a Strategic plan 

and each form has its unique sequence indicator which is 

an alphanumeric identifier applied to an element to 

designate its order in the goals series. A Goal can also 

have more than one objective, so we use sequence 

indicators for the objectives too. An objective similar to a 

goal can have more than one stakeholder. 

 

 

 

 

N/A 

 

3.12 Languages Evaluation 

In the table 33 below there is a summary of all the available languages that can 

be used for goal modeling and by extension for the modeling of a governmental 

strategic plan.  

Except for the languages used primarily for goal modeling in the requirements 

engineering field there are also the languages used for Enterprise Architecture that 

they model strategic plans as well 

Enterprise Architecture languages are business oriented languages suitable for 

describing business structure and business processes. At the same time they support 

the creation management and development of strategic plans that aim at improving the 

enterprise‟s future state. Archimate and Business Motivation Model are enterprise 

architecture languages.  
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Table 33. Summary Table. 

 

ARCHIMATE is a rather simple and effective enterprise architecture language 

that can also model organizational strategic plans and the rationale behind them. The 

Business Motivation Model (BMM) is an enterprise architecture scheme for 

developing and managing business strategic plans. The BMM provides more options 

than ARCHIMATE in terms of modeling enterprise strategic plans and explaining 

rationale making the model more thorough while increasing heavily its complexity. 

ARMOR is a hybrid language developed in order to model the motivational element 

behind the organizational strategic plans. It is based on other goal modeling languages 

used for requirements modeling like the i* framework and KAOS and its also aligned 

with ARCHIMATE.  

Requirements engineering is a field in the Information Systems development 

process that refers to formulating, documenting and maintaining a system‟s 
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requirements. One critical element of requirements engineering is Goal Modeling 

which is especially useful in the early phases of a project and describes the objectives 

that a system should achieve. Languages that are used for goal modeling in this field 

are the i* framework, the Goal-oriented Requirements Language (GRL), Tropos 

Methodology, REF and KAOS. The main purpose of all these languages is to help 

convert high level organizational goals to system requirements.  

The i* framework is the oldest agent-oriented goal modeling language used 

for requirements engineering. i* is suitable for the early phase of system modeling 

when it is crucial to understand the problem domain. GRL is an i*-based modeling 

language used in systems development and was designed to support goal-oriented 

modeling and reasoning about system requirements especially the non-functional 

ones. The Tropos methodology is a complete agent oriented system development 

methodology that is used for goal modeling and reasoning in the early phases the i* 

framework. The Tropos methodology guides the development of agent-based systems 

from the early requirements analysis through architectural design and detailed design 

to the implementation. KAOS is a goal oriented software requirements approach in 

requirements engineering and REF is an agent-oriented requirements engineering 

framework which, although influenced by i*, it is much more simple, while it remains 

quite effective. 

Techne is an abstract requirements modeling language that lays formal 

foundations for new modeling languages applicable during early phases of the 

requirements engineering process. 

Finally, StratML is a quite simple XML vocabulary created only for online 

presentation of strategic plans.  

Summarizing the table, we notice that we can discern two major groups of 

notations. The first group contains all the entities that interact with the goals either by 

setting them or by taking actions in order to achieve them. The second group contains 

all the notations concerning the goals themselves. In the first group we can place the 

stakeholder, the actor, the role, the agent, the position, the organization and the 

submitter notations. In the second group there are the goal, softgoal, hardgoal, 

requirement, task, resource, and constraint notations. 

In the first group, the stakeholder notation is used only in enterprise 

architecture to present either an individual or a team or even an organization or a 

legislative authority with interests or concerns relative to the outcome of the 

http://en.wikipedia.org/wiki/I*
http://en.wikipedia.org/wiki/Modeling_language
http://en.wikipedia.org/wiki/Modeling_language
http://en.wikipedia.org/wiki/Modeling_language
http://en.wikipedia.org/wiki/Goal-oriented
http://en.wikipedia.org/wiki/Goal-oriented
http://en.wikipedia.org/wiki/Requirements
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architecture. A crucial detail emanating from the nature of enterprise architecture is 

that the stakeholder only sets the goals and does not take any actions to achieve them. 

The stakeholder notation is used in ARCHIMATE and ARMOR, both enterprise 

architecture languages. The Business Motivation Model is the only enterprise 

architecture language that does not use any concept for modeling entities that interact 

with the goals, but it is presumed that the goals are set by the organization or the 

company whose strategic plan we are currently modeling.   

The actor notation, on the other hand, is used frequently in the requirements 

engineering field. An actor can represent either a human entity or a software program. 

An actor is an active entity that carries out actions to achieve goals that either he sets 

or are already set by someone else. The difference between the actor in requirements 

engineering and the stakeholder concept in enterprise architecture is that Actors 

contribute actively to the achievement of the goals in all situations whilst 

Stakeholders although they have an interest in the outcome of the strategic plan they 

do not contribute towards its implementation. The actor notation is used in all the 

requirement engineering languages.  In the i* framework the generic concept  of  

strategic actor can  be further  differentiated  into  the concepts  of  role,  position,  

and agent each of which is an actor in a more specialized sense. StratML uses the 

Organization notation to name the organization behind the strategic plan and the 

Submitter notation to refer to the specific person that submits the final plan to 

publicity when it is completed. 

In the second group, the main notation that exists in all the languages, either 

requirements engineering languages or enterprise architecture, is the Goal notation. In 

all languages used for requirements engineering, except KAOS, goals can be divided 

into soft goals and hard goals, with hard goals being quantifiable and it is clear when 

they are achieved and soft goals being more qualitative and more abstract in when and 

how they are satisfied. This discrimination, also, exists in ARMOR, since it is 

influenced by the i* framework.  

The requirement notation in the enterprise architecture languages and the task 

notation in requirements engineering are used in order to model a specific action that 

has to be done so as a goal can be satisfied.  

The resource notation is also used only in requirements engineering languages 

to describe the physical or informational means used by an actor to complete a task.  



88 
 

The constraint notation is used in Archimate, REF, and KAOS and describes 

all kinds of restrictions concerning the satisfaction of a goal, a requirement or a task. 

In KAOS a constraint is called Obstacle. 

Other notations, apart from these in the two major groups that are common in 

all enterprise architecture languages are the driver and the assessment notations. The 

driver concept describes the motivation behind the goals set by an enterprise. In 

ARMOR the driver concept is called concern and in the Business Motivation Model it 

is called influencer. The assessment notation describes the outcome of the analysis of 

a driver. An assessment is usually a result of a SWOT analysis which can reveal if 

one driver represents strength or a weakness of an enterprise or a threat or an 

opportunity in the external environment of the enterprise. 

The strategy, tactic, business policy and business rule notations belong to a 

group of notations that are used only in the Business Motivation Model and belong in 

the Means category. The notations in this category represent any capability, 

technique, agency or method that may be utilized to achieve ends. 

Comparing the notations used by Enterprise Architecture and Requirements 

engineering languages we can reach to a fairly safe conclusion that the languages used 

for enterprise architecture are the most suitable to implement our case study. The 

purpose of our paper is to model the European e-Government Action Plan presented 

by the European Commission, which is a strategic plan for the development of e-

government in the European Union countries. The most crucial element of a strategic 

plan is the motivation behind each goal set. In terms of displaying the motivation 

behind each goal in the model all languages used in the requirements engineering 

field have a huge disadvantage against enterprise architecture languages. Languages 

used for requirement engineering were developed to explain the rationale behind a 

systems requirement by modeling the organizational goal that leads to each system 

requirement but they are unable to model the motivation behind the goal itself which 

is mandatory in a strategic plan.  

Enterprise architecture languages with the use of the driver and the assessment 

notations offer an easy and effective way to model what motivates the creation of a 

strategic plan.  
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4. The Case Study  

For the purpose of this paper we chose the European e-Government Action 

Plan for 2015. In the first part we are going to analyze the Action plan thoroughly and 

find out the main strategic elements. In the second part we are going to model the 

Action Plan using ARCHIMATE and the Business Motivation Model and in the last 

part we will compare the two models and reach some conclusions about which 

language is most suited for modeling e-Government strategic plans. 

4.1 The European e-Government Action Plan 2011-2015 

At a time when public resources become scarce and the availability of 

innovative technologies increases the European Commission introduced a new Action 

Plan which by utilizing ICT can help the public sector develop more efficient ways to 

deliver services to citizens and businesses while driving down the costs. This Action 

Plan aims to realize the goals contained in the „Malmö Declaration‟ which was made 

at the 5th Ministerial e-Government Conference.  

The Malmö Declaration mainly sets out 4 political priorities for all the 

European public administrations.  

• Citizens and businesses are empowered by e-Government services designed around 

users needs and developed in collaboration with third parties, as well as by increased 

access to public information, strengthened transparency and effective means for 

involvement of stakeholders in the policy process. 

• Mobility in the Single Market is reinforced by seamless e-Government services for 

the setting up and running of a business and for studying, working, residing and 

retiring  anywhere in the European Union,  

• Efficiency and effectiveness is enabled by a constant effort to use e-Government to 

reduce the administrative burden, improve organizational processes and promote a 

sustainable low-carbon economy,  

• The implementation of the policy priorities is made possible by creating the 

appropriate key enablers and by establishing the necessary legal and technical 

preconditions.  

Moreover this Action Plan contributes towards the fulfilling of two key 

objectives of the Digital Agenda for Europe. 

• By 2015, a number of key cross-border services will be available on line – enabling 

entrepreneurs to set up and run a business anywhere in Europe independently of their 
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original location, and allowing citizens to study, work, reside and retire anywhere in 

the European Union.  

• By 2015, 50% of EU citizens and 80% of enterprises will have used e-Government 

services.  

The first political priority is about the user empowerment. Empowerment 

means increasing the capacity of citizens, businesses and other organizations to be 

pro-active in society through the use of new technological tools. Actions that 

contribute towards the user empowerment include: 

• The creation of inclusive service designed around users needs providing flexible and 

personalized ways of interacting and performing transactions with public 

administrations. 

• Collaborative production of public services. The use of ICT-based production 

techniques is cost effective and is able to deliver both high quality and reliable public 

services. 

• The reuse of the public sector information. 

• The involvement of citizens and businesses in public policy consultations, debates 

and policy-making processes. 

• General improvement of transparency in government decision making and the use of 

personal data. 

The second priority aims at supporting the better provision of public services 

in the Single Market. Currently, most public online services do not work across 

borders or involve cumbersome procedures to be accessible. People from one EU 

country cannot easily apply for public services in another country which seriously 

reduces the mobility of businesses and citizens. Actions that contribute towards 

improvement of the Single Market include: 

• Development of seamless services for Businesses. Businesses should be able to sell 

and provide services and products all across the EU just as easily as they currently do 

to those in their home country. 

• Increase personal mobility. Ensure the development of interoperable services 

enabling citizens to communicate, perform transactions, and send and receive 

electronic documents and information to and from public administrations across the 

EU. 

• EU-wide implementation of cross-border services. The availability of cross-border 

services in the EU will be increased, initially, through support to new large-scale 
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pilots based on well-defined needs and on the opportunities for re-use of existing 

infrastructures.  

The third priority will focus on using ICT and enabling organizational changes 

to deliver better, less intrusive, more sustainable and faster public services, by 

reducing the administrative burden, improving organizational processes and 

promoting a sustainable low-carbon economy. Actions that contribute towards 

improvement of Efficiency and Effectiveness of Governments and Administrations 

include: 

• Improving the organizational processes mainly by decreasing their cost while 

increasing their effectiveness. The ePractice.eu portal will play a pivotal role in this. 

• Reduction of administrative burdens. Many procedures and requirements make 

interactions with governments burdensome in terms of time and resources therefore 

simplification or elimination of administrative processes should be an important 

objective. 

• Reduction of the carbon footprint of administrations in Member States and transition 

into to an energy-efficient, low-carbon economy. 

The last political priority is about the pre-conditions for developing e-

Government. A number of technical and legal pre-conditions need to be put in place 

to enable the implementation of the actions that will enhance e-Government services 

in Europe. Pre-conditions include: 

• Open Specifications and Interoperability. Interoperability is the ability of systems 

and machines to exchange, process and correctly interpret information. It is an 

essential pre-condition for open, flexible delivery of e-Government services and will 

enable collaboration between administrations in Europe. 

• Key enablers. For many online services it is essential to identify and authenticate the 

person or legal entity to whom/which a service will be delivered. Electronic 

identification (e-ID) technologies and authentication services are essential for the 

security of electronic transactions. Actions will contribute to build a Pan-European 

framework for mutually recognized e-ID allowing citizens and businesses to identify 

themselves electronically throughout Europe. Initiatives have already started such as 

the STORK Large Scale Pilot which aims to establish a European e-ID 

Interoperability Platform that will allow citizens to access e-Government services 

inside and outside their home country by using their national e-ID. 
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• Innovative e-Government. The new generation of e-Government services will need 

to rely on and benefit from innovative technical approaches, such as clouds of public 

services and service-oriented architecture (SOA) to build open, flexible and 

collaborative e-Government services while at the same time lowering ICT costs.  

All Member States are fully committed to these political priorities set in the 

Malmö Declaration. Also, the European Commission will set up and chair a High-

Level Expert Group of Member States‟ representatives responsible for the e-

Government strategies in national level. A mid-term evaluation of how Member 

States will have incorporated the political priorities of the Malmö Declaration in their 

national strategies will be conducted in 2013 in order to watch the progress of the 

Action Plan. The conclusions of the evaluation will be used to update the Action Plan.  

4.2 Modeling with Enterprise Architecture Languages 

In the previous chapter of this paper we came to the conclusion that Enterprise 

Architecture Languages due to the fact that they can model motivation behind the 

goals which are set are the most suitable for modeling an organizations strategic plan. 

In this part we will model the European e-Government Action Plan using 

ARCHIMATE and the Business Motivation Model. The reason why we are not going 

to use ARMOR too for modeling is that ARMOR uses the same basic notations as 

ARCHIMATE differing only in the categorization of goals into hard and soft 

something not that useful when we model a strategic plan with concrete goals and 

objectives. 

4.2.1 Modeling with ARCHIMATE 

In ARCHIMATE the four political priorities set in the plan will be the drivers 

and the main actions towards the fulfillment of the priorities will be modeled as the 

goals. The more specific tasks that contribute to the completion of each action are 

modeled as requirements and the time restraint for a task to be completed is modeled 

as a constraint. Drivers and Assessments are linked with goals with simple 

composition relationships as do the constraints with the goals. Requirements and 

Principles are linked to goals with the realization relationships. Since this Action Plan 

is rather simple and well structured there are not real difficulties when defining the 

strategic elements. The drivers behind each goal are clearly given as well as the 

requirements for achieving the goals so modeling these elements with ARCHIMATE 
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is not that hard. Moreover, the assessments that come out of the driver analysis are 

also clear enough so there are no difficulties in modeling them either. As we can see 

the out coming model is very concrete and contains all the notations ARCHIMATE 

offers. All concepts of the Action Plan are modeled sufficiently and there are no 

omissions so we can conclude that ARCHIMATE is very suitable for modeling the 

European Action Plan. 

The advantage of modeling this Action Plan with ARCHIMATE is that 

despite the fact that the model that comes out is large enough it is very efficient. It 

manages to maintain its simplicity and can be easily understood from everyone. What 

seems to be a disadvantage is the lack of notations for modeling the ways to achieve 

the requirements and furthermore the goals of the Action Plan. Figures 28 to 33 

contain the diagrams of the ARCHIMATE model. Figure 28 contains the stakeholders 

all the drivers and their assessments and the Digital Agenda goal. In figures 29 to 32 

we model the goals coming out from each assessment separately and in figure 33 we 

have the goal associated with the governance of the Action Plan.  
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Figure 28. Drivers and Assessments in ARCHIMATE. 
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Figure 29. “Low mobility in Single Market” assessment. 
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Figure 30. “Innovative technology available “ assessment. 

 

 

 

 



97 
 

 

Figure 31. “Reluctancy of citizens/businesses to use existing services” assessment. 
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Figure 32. “Inadequate legal and technical background” assessment. 
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Figure 33. The “Monitor the Action Plan progress” goal. 

4.2.2 Modeling with the Business Motivation Model (BMM) 

In the Business Motivation Model the main actions that contribute towards the 

fulfillment of the four political priorities set in the Malmo Declaration will be 

modeled as the main goals. The more specific tasks for completing these goals are the 

objectives. Any actions that help the achievement of the goals or the objectives are 

modeled as either strategies or tactics and any constraints in the Action Plan will be 

modeled as Business Rules. In the Business Motivation Model there is a great number 

of relationships. Goals “amplify” the Vision of the Action Plan. Mission makes a 

Vision operative. Strategies and Tactics “channel efforts” towards Goals and 

Objectives. Objectives “quantify” the Goals and Tactics “implement” the Strategies.  

When modeling with the Business Motivation Model this Action Plan the occurring 

aspect is that due to the simplicity of this plan some strategic elements of the plan can 

be difficult to be distinguished and therefore be categorized. This difficulty is 

encountered when we need to distinguish between strategies and tactics used for 

achieving either a goal or an objective. In plans like this, where the way a goal will be 

achieved is poorly described or not described at all, modeling with the Business 

Motivation Model can be harsh. For this reason modeling the strategies and tactics 
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with this language was the most difficult part when modeling with the Business 

Motivation Model. Moreover, there can be confusion if a strategy or a tactic channels 

efforts towards a goal or towards an objective. Despite these difficulties, we can 

surely say that the Business Motivation Model is also very suitable for modeling the 

European Action Plan.  

The advantage of modeling with the Business Motivation Model is that the 

final model will be very comprehensive and still manages to maintain a medium level 

of complexity. One disadvantage of this model is the lack of notations for modeling 

the entities behind the plan; either there are the designers of the plan or the people of 

interest behind it. Another minor disadvantage is that the Assessments are not 

descriptive but they only state if the influencer is Strength, Weakness, Opportunity or 

Tactic.  Figures 34 to 41 contain the diagrams of the Business Motivation Model. 

Figure 34 contains the vision of the Action Plan. Figures 35 to 40 contain the goals 

associated to this vision and the means to achieve them and figure 41 contains the 

governance of the Action Plan. 
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Figure 34. Vision and goals of the Action Plan. 
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Figure 35. “Support of the Internal Market” End. 
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Figure 36. “Create Pre-conditions for e-Government” End. 
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Figure 37. “Improve efficiency and effectiveness of Governments and 

Administrations” End. 
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Figure 38. “User Empowerment” End. 

Figure 38 shows only the goals of the “User Empowerment” end and figure 39 shows 

the means to achieve User Empowerment. 
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Figure 39. Goals in “User Empowerment” End. 



107 
 

 

Figure 40. Means to achieve User Empowerment. 
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Figure 41. “Governance of the Action Plan” End. 

4.3 Comparison of the two models 

In this part we will attempt an overall comparison between the two models, the 

ARCHIMATE model and the Business Motivation Model. The obvious major 

difference between the models is the inability of the ARCHIMATE model to depict 

how the goals generally and the requirements specifically are going to be achieved. 

This is attained in the Business Motivation Model with the use of the Means 

notations. One important observation to be made here is that due to simplicity of the 

current European Action Plan sometimes determining accurately whether a Course of 

Action is a Strategy or a Tactic may be impossible since there is not really in-depth 

knowledge of the context and intent of the creators of the plan. Having all these 

notations in the Business Motivation Model increases the complexity of the model 
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something that can be frustrating when a simple yet sufficient model is preferable. On 

the other hand the lack of such notations in ARCHIMATE can be frustrating when 

fully detailed and descriptive models are required and complexity is not an issue. 

Another difference is the lack of the stakeholder or any similar concept in the 

Business Motivation Model. The absence of such a notation can go unnoticed when 

modeling a strategic plan of an enterprise, in which case it can be assumed that the 

enterprise itself is behind the plan, but when it comes to modeling a strategic plan for 

governance where the people and organizations interested for the outcome of the plan 

need to be stated clearly this can be a major issue. This problem can be partially 

solved by mentioning who defined the Ends of the Plan when giving the full 

description of them in the documentation part.  

To conclude, judging from the two models we can say with certainty that 

although both of these two languages are capable of modeling strategic plans about e-

Government, each language serves a different purpose. ARCHIMATE is more 

suitable for modeling strategic plans where more emphasis is given in the goals and 

the drivers behind them and not so much in how the goals will be achieved. On the 

other hand the Business Motivation Model is suitable for modeling high level 

strategic plans where both the goals and the means to achieve them are important and 

they are defined with details in the strategic plan. Also ARCHIMATE can be used 

when we need to produce an efficient and detailed model yet not complicated whereas 

the Business Motivation Model can model any strategic plan regardless of the amount 

of information it contains. 
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5. Conclusions and suggestions for future research 

5.1 Conclusions   

The main objective of this Thesis is to investigate, whether the existing goal 

modeling languages can be used for modeling e-Government strategic plans 

effectively. 

In our search we identified all the languages proposed for goal modeling. We 

presented each language covering the strategic elements it can model and the purpose 

it was designed for. The number of available languages is ten and the notations these 

languages include come to a total of twenty seven. Three of the ten languages are 

enterprise architecture languages. Six of them are goal modeling languages used in 

the requirements engineering field and StratML is a quite simple XML vocabulary 

designed only for presentation of strategic plans.  

Regarding the notations we can discern two major groups of them. The first 

group contains all the entities that interact with the goals either by setting them or by 

taking actions in order to achieve them. In this group we can place the stakeholder, 

actor, role, position, agent, organization and submitter notations. The second group 

contains all notations concerning the goals. In this group we have the goal, softgoal, 

hardgoal, requirement, task, resource and constraint notations. Apart from these 

notations that are used in more than one language each, the remaining ones are only 

used in specific languages.  

From the comparison and evaluation of the languages and their notations we 

reach a safe conclusion that languages used for enterprise architecture are the most 

suitable for modeling a strategic plan. Another conclusion we reached is that a very 

crucial part of a strategic plan is the motivation behind the goals set. Since the only 

languages able to model motivation are the enterprise architecture languages, with the 

use of driver and assessment notations, we think they are the most suitable for 

modeling the European e-Government Action Plan.  

From the three enterprise architecture languages we have chosen 

ARCHIMATE and the Business Motivation Model. The reason for not modeling with 

ARMOR is that it uses same basic notations with ARCHIMATE so the model that 

would come out would be fairly similar.  

The choice of this strategic plan was made since it is simple yet 

comprehensive enough to help us to reach useful conclusions about the languages. 
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Comparing and evaluating the two models we can clearly state that both languages 

produced satisfactory models.  

The model made with ARCHIMATE is the simpler model out of the two since 

ARCHIMATE is a more flexible language with a smaller set of symbols. For this 

reason, ARCHIMATE can be preferred when we deal with small sized and simple 

plans. ARCHIMATE can also be used when the way and the means to achieve the 

goals are either not included or are not of great importance. On the other hand, the 

Business Motivation Model provides exceptional results when we deal with more 

complicated strategic plans that involve the ways the goals will be achieved. The 

Business Motivation Model offers more options to strategic plan modeling due to the 

large number of notations covering almost every aspect that can be found in a plan. 

One disadvantage of the Business Motivation Model is the difficulties that occur in 

the modeling phase when the strategic plan is not detailed enough when defining 

tactics and strategies. Another disadvantage is the possible complexity of the model if 

the strategic plan contains a lot of elements to be modeled.  

Summing up, each language has its pros and cons. Both languages can model 

effectively a strategic plan but each language offers different options in the modeling 

phase. 

5.2 Suggestions for future research 

As it was mentioned in the previous part of the chapter, from the comparison 

of the models we came to the conclusion that each language has its unique 

characteristics and so it can serve different purposes in the modeling process. Our first 

suggestion would be to try to analyze and model more strategic plans. This will help 

to reach sturdier conclusions about each language‟s abilities.  

Moreover, we stated that the greatest disadvantage of the Business Motivation 

Model is the difficulties that may occur in the modeling phase if the strategic plan is 

not detailed enough about the tactics and strategies used to achieve the goals and the 

objectives. When a modeler has to deal with a complicated strategic plan which is 

also not so detailed using the Business Motivation Model, an already complex 

language, can be difficult. On the other hand, ARCHIMATE may not be suitable due 

to the inability to model the means to achieve the requirements and the goals. The 

combination of these two disadvantages in the languages, which are most suitable for 

modeling strategic plans, can be a motivation for future research in this field.  
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A suggestion we can make in this direction is the creation of a new modeling 

language. This new language will combine elements from both ARCHIMATE and the 

Business Motivation Model. This language will be exclusively for modeling strategic 

plans. This language can contain the core notations of ARCHIMATE (Driver, 

Assessment, Goal, Requirement and Stakeholder) and some notations from the 

“means” field of the Business Motivation Model (Strategy, Business Rule and 

Business Policy). To eliminate the problem of having to discriminate between 

strategies and tactics we can use only one notation for both of them. Also, a useful 

addition would be a notation concerning the active entities that are responsible for 

achieving the goals or the requirements. A language with these combined 

characteristics could be a powerful tool for a modeler, as it would model effectively 

more complicated strategic plans.      
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