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Abstract 

One of the main concerns for Engineers is how to facilitate and automate the business activities by using 

technology. In this context, another concern arises, how to make sure that business people and IT people have 

the same business strategy in place. Through this project is intended to facilitate the communication of strate-

gy to all people of an organization. One very known Strategic Management framework that will be used in 

this project is the Balanced Scorecard and it also will be used the Motivational Aspect Metamodel (MAM) 

which is very known in the Enterprise Architecture area and serve mainly to understand the motivations or 

intentions that explain why the enterprise architecture is made as it is. This project purpose is to extend the 

MAM in a way that strategy discussion between business people and IT people could be easier, by aligning it 

with the BSC. Some of the activities that will be done are the concepts mapping between MAM and BSC and 

the creation of a prototype that will have diagrams (views) of both where these views will have high-level of 

automated mapping between them using the Enterprise Architect software. In the end, the work will be evalu-

ated by comparing time to finish and number of technical errors, creating the strategy the normal way and 

with the new metamodel and automation techniques, with real people. 

1 Introduction 

The main fields addressed in this paper will be Strategic Management and IT Strategy. Some of the main 

reasons why Strategy is so important is because it needs to deal with limited resources, internal environment, 

and external environment. Choosing a strategy which doesn’t consider any of these concerns could lead or-

ganizations to high costs or even bankruptcy. According to [Johnson02], Strategy is the direction and scope 

of an organization over the long-term, which achieves an advantage for the organization through its configu-

ration of resources within a challenging environment, to meet the needs of markets and to fulfill stakeholder 

expectations. According to [Marshall00], to survive and have success in this dynamic environment, organiza-

tions should be prepared to rapidly respond to the changes, reorganizing their way of staying in the business 

when necessary. The elaboration of a coherent business strategy is increasingly becoming a basic necessity 

for the organizations [Marshall00] [Mintzberg96]. The strategy should exist in a way that can be related to the 

enterprise reality, guide the action and allow to monitoring of the enterprise [Kaplan96]. According to 

Kaplan, the explicitness of the business strategy of an organization contributes to the active improvement of 

the business [Kaplan96]. Related to the importance of the strategy explicitness of the business, Finkelstein 

says that adequate expressing of the business strategy to make all levels of the organization to understand the 

strategy is fundamental, but difficult [Finkelstein98]. 

The creation of models that allows the abstraction of the real complexity and focus on particular aspects of 

the business, is increasingly a necessity for whom manage and participates in an organization [Eriksson00]. 

[Mintzberg96] say that creating a common base for the understanding between the many players in the busi-

ness related to the strategy to follow, are created conditions to exist a bigger focus of all the organization in 

the goals to obtain and in the way of obtaining them. In this context, is also considered the concern of IT 

alignment with the Strategy, which most of the today’s organizations already understand the importance. 

According to Patrick Lencioni, if you could get all the people in an organization rowing in the same direction, 

you could dominate any industry, in any market, against any competition, at any time. Most of the big organi-

zations already have people that tries to do the bridge between the technology people and the business people, 

some of the positions for this are the IT managers, senior IT consultants, IT project managers, enterprise 

architects and even CIOs, all of them have more or less some responsibility to fill this gap, but many execu-

tives still complain about the lack of business understanding from the IT people. 
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1.1 Problem Definition 

The problem which this paper wants to solve is how to conceive a collaborative business strategy tool that 

allows business people and IT management people see the same strategy through models that they learned 

and use, facilitating the discussion of the business strategy in both sides. This tool needs to automatically map 

concepts from Balanced Scorecard framework with concepts used in models as the Motivation Aspect Meta-

model (MAM), by solving this problem, this paper can also serve as starting point to create a real world ap-

plication that executive managers and enterprise architects could use and automatically decrease the time 

needed to model the strategy. When an executive manager has a mental model of the strategy, then he designs 

the strategy through a model, then the enterprise architect needs to look at that design and preferably get the 

same mental model. An example of a similar problem could happen between an architect and a civil engineer, 

where the architect has a mental model of how the house should be done and then design a house plan, and 

then the civil engineer needs to look at the same plan and preferably get the same mental model of the house. 

The Figure 1 helps understand this problem. 

 

 

Fig. 1. - Different mental models related to the same Strategy 

1.2 Goals and contributions 

The goal of this dissertation is to address the identified problem in the previous section. Already exist strate-

gic management frameworks and enterprise architecture frameworks capable of defining and modeling the 

business strategy, but it still doesn’t exist any tool capable of mapping concepts of both frameworks and 

automatically create an enterprise architecture strategy modeling based on the strategy defined using the 

strategic management framework or vice-versa. In this dissertation it is proposed to offer the following con-

tributions in the search for the solution for the identified problem: 

 Proposal of extensions (concepts) in the Motivation Aspect Metamodel to optimize the level of alignment 

with the Balanced Scorecard. 

 Development of a table mapping concepts of Balanced Scorecard and the Motivation Aspect Metamodel. 

 Development of a prototype of the proposed tool using the Enterprise Architect software and demonstra-

tion of an example. 

 



2 Research Methodology 

As discussed in this chapter, one of the factors which distinguish the scientific investigation from other works 

nonscientific is a methodology support and a set of methods and scientific procedures that ensure the scien-

tific validation of the obtained results. The scientific methodology specification will ensure that the investiga-

tion can be made by others and provide tools to the investigator to approach the defined problems in a regu-

lated and directed way. 

2.1 Scientific Research Question 

To formulate this question is considered the chapter 1, which have the problem to solve and chapter 3, which 

have the related work and helps understand the gaps that exist needed to solve the problem and which are the 

frameworks that the question should focus. After looking at these factors emerged the following target ques-

tion in this investigation: 

“How to enhance the automatic alignment between a strategy defined with Balanced Scorecard and a strate-

gy defined with the Archimate language" 

According to [Yin94], how we approach this issue is essential to define a set of hypotheses or propositions 

that will serve as a base and justification to the options taken in this investigation, hypotheses which are pre-

sented in next section. 

2.2 Scientific Research Hypotheses 

According to [Yin94] and mentioned by [Vasconcelos01], it should be defined a set of propositions (or hy-

potheses) that can lead the investigation at the correct way. These hypotheses can reflect a theoretical matter 

and also indicate where to look for relevant evidence and draw the solution that the investigator have in mind. 

The set of the presented hypotheses expresses the understanding that the investigator has about the ap-

proached issue. These hypotheses are the object of the developed tests along the investigation, with the inten-

tion of being individually evaluated. Like the scientific investigation question, the propositions that guide this 

dissertation were defined after the theme selection, the defined problem in chapter 1, the related work in 

chapter 3 and, obviously, the chosen scientific investigation question in the last section. The defined hypothe-

ses are in the following table. 

 

Hypothesis 1  Is possible to identify and map all concepts of Balanced Scorecard with 

concepts of Archimate. 

Hypothesis 2 

 

Is possible to extend Archimate language to increase the alignment with 

Balanced Scorecard. 

Hypothesis 3 

 

Is possible to create and modify an Archimate view automatically based 

on the definition of a strategy using Balanced Scorecard without any man-

ual activity. 

 

All these hypotheses will be individually analyzed and their veracity will be evaluated after this investigation. 

Considering this investigation issue and the defined hypotheses are convenient to make an investigation plan 

that identifies the select right investigation methodology. 

2.3 Evaluation of the work 

To validate the work done in this project, the hypotheses need to be evaluated. In this evaluation, it will be 

compared the number of concepts missing between the initial table of concepts mapping and the table 2 

which is the test 1. Test 2 will be the action research method which consists in testing the prototype with real 

people and verify the value of some measures that can support the work done.  

In test 1 will obtain Measure 1 and test 2 will obtain Measure 2 and 3. These measures can be seen in the 

following table: 

Measure 1 The decrease of concepts missing number. 

Measure 2 The decrease of modification errors number.  



Measure 3 The decrease of average time to complete 3 basic modifications in the views of BSC and 

Archimate views. 

 

In measure 2, if the user change a specific element attribute and this attribute is different between views, is 

considered an error. Related to Measure 3, the user will execute 3 modifications in the views without the new 

metamodel and automatic concepts mapping implemented and then he will do the same to the same view, but 

with the respective changes. During this process, each modification will be clocked and then the average will 

be calculated to get the value of Measure 3. The modifications to be done in test 2 are the following: 

Modification 1 Change goal “Reduce context cost” to “Increase the efficiency of the public admin-

istration processes”. 

Modification 2 Change the work package (project) “Adoption of open software in IGAC” to “Adop-

tion of free software in IGAC” and change the target “Reduction of 46%” to “Reduc-

tion of 30%”. 

Modification 3 Related to goal “Reduce costs with the informatics function in Public Administration”, 

add the work package “Centralization of IT infrastructure between public entities”, add 

the Measure “Degree of cost reduction in IT infrastructure maintenance” and add the 

target “Reduction of 25%”. 

 

Each hypothesis defined should be evaluated by one or more measures.  To relate them the following table 

was created: 

Hypotheses Proofs 

Hypothesis 1 Measure 1, since no concepts missing, would mean the veracity of H1.  

Hypothesis 2 Measure 1, since the more concepts mapped, the more easy is to extend and align. 

Measure 2, since more alignment means less human errors. 

Hypothesis 3 Measure 2, since more automation decreases the number of errors. 

Measure 3, since more automation decreases the time to finish tasks. 

 

3 State of the art 

Since this project will involve 2 main fields as enterprise architecture (EA) and strategic management, this 

chapter gives an overview of the currently used frameworks and methods in both fields. Naturally, it cannot 

be exhaustive since the idea is not to explain all the framework and methods that exist in detail, but to have a 

good overview of the work done until now and then focus on what each one can give of relevant work to the 

purpose of this investigation. The examples provided in this section will be 

3.1 Balanced Scorecard (BSC) 

Balanced Scorecard (BSC) is a methodology used for measurement and management of performance, helping 

an enterprise to clarify and implement its vision and strategy, develop by Robert Kaplan and David Norton, 

two Harvard Business School teachers. According to [Kaplan94], traditionally, management focus has strong-

ly been on financial aspects, but having financial measures alone are inadequate to guide the future develop-

ment of an organization, and that they should have measure related to internal processes, customer satisfac-

tion and ability to innovate. A better BSC view can be seen in the Appendix – Balanced Scorecard View, 

therefore suggests viewing an enterprise from the following four perspectives: 

 Customer perspective of BSC translates the mission and strategy of the enterprise to specific goals fo-

cused in segments that can be communicated to all the organization. It also allows a clear identification 

and evaluation of value purposes directed to those segments. Allows the measures alignment of satisfac-

tion, loyalty, retention, acquisition and profitability of the target audience and market segments. 



 Financial perspective, also known as the shareholder perspective, start by defining the long-term finan-

cial goal and then connect them with the actions that need to be taken in the other perspectives. The elabo-

ration of BSC should be a stimulus to each business unit of the enterprise, to define the financial goals and 

then these goals should be bound with the strategy. For almost all the organizations, the following themes 

are enough: recipe growth, improvement of cost and productivity ratio, improvement of assets utilization 

and risks reduction can provide enough connections to the four perspectives. 

 Internal business processes perspective encourages the enterprises to identify which are the needed activ-

ities and processes to guarantee the satisfaction of the customer needs. The performance of any organiza-

tion towards the customers is mainly determined by the processes, decisions, and actions developed in his 

interior. The internal indicators of BSC should focus on internal processes that will have more impact on 

the customer satisfaction. It should be indicators of activities in the value chain as planning, marketing, 

production, sales, etc.  

 Learning and growth perspective helps identify how the enterprise is trying to innovate and grow, to 

gain competitive advantage. The pace which the world is changing is increasing faster each day mainly 

due to the technological disruptions, which the enterprises need to deal with. The enterprises that don't in-

novate and learn to adapt to these changes will inevitably get in bankruptcy.  

Other relevant concepts used in Balanced Scorecard are: 

 Vision is a concise statement that defines the mid to long-term (three to ten years) goals of an organiza-

tion. The vision should be external and market-oriented and should express, preferably in terms of how the 

organization wants to be perceived. 

 Strategic Objective is a long-term organizational goal that helps convert a mission statement from a 

broad vision into more specific plans and projects. Can set the major benchmarks for success and is de-

signed to be a measurable, specific and realistic translation of the mission statement that can be used by 

management to guide decision making. 

 The driver is a force, internal or external that can influence the Strategy. External drivers include compe-

tition, markets, laws, taxes, customer needs and technological change. Internal drivers include profit goals, 

mission, and office politics. 

 The measure is the observable parameters that will be used to measure progress toward reaching the 

objective, also known as key performance indicators. 

 Target is the specific target values for the measures. 

 The initiative is an action program or project to be initiated in order to meet the objective. 

A simple example of the PGETIC Strategy defined using Balanced Scorecard would be the following. 

 

Fig. 2. - PGETIC Balanced Scorecard from [PGETIC15] 



3.2 Motivation Aspect Metamodel 

The Motivation Aspect Metamodel is part of the Archimate 2.1 Specification and consists of a group of mo-

tivational concepts and their relationships which are used to model the motivations or reasons that underlie 

the design or change of some enterprise architecture. The current metamodel of MAM is the following. 

 

Fig. 3. - Initial Motivation Aspect Metamodel from Archimate 2.1 Specification 

Viewpoints are a specification of the convention to build and use views. A simple example of the PGETIC 

Strategy, with only the customer perspective part, modeled using this metamodel is the following: 

 

Fig. 4. - PGETIC Strategy, customer perspective only, modeled with the current metamodel 

Please, note that with current metamodel is not possible to identify the difference between measure and the 

targets of this view. Is used data objects and in that case the concept used for measures and targets would be 

the same. 

This section intention is to show the similarities and differences between BSC and MAM. Before mapping 

the concepts we should also consider that a perspective in BSC is the same as View in Archimate. View, 

according to IEEE 1471 / ISO 42010, is (part of) a system from the perspective of a number of concerns 



(derived from stakeholders). [Kaplan94] suggests viewing an enterprise from four perspectives: (1) customer, 

(2) financial, (3) internal business processes and (4) Learning and growth. Taking that into consideration we 

can consider the system as being the strategy and view as being the perspective. [Kaplan94] also suggests that 

each perspective focus in different aspects, just like the view focus in different concerns. That’s why in this 

paper is proposed to map the concepts of View to the concepts of Perspective, as an example, we could have 

a Customer View mapped with the Customer Perspective. The initial table of concepts mapping is the follow-

ing: 

 

Balanced 

Scorecard 

concept 

Balanced Scorecard 

concept description 

Archimate concept des-

cription 

Archimate notation 

Driver Is a force, internal or 

external that can influ-

ence the Strategy. Exter-

nal drivers include com-

petition, markets, laws, 

taxes, customer needs and 

technological change. 

Internal drivers include 

profit goals, mission, and 

office politics. 

Is something that creates, 

motivates, and fuels the 

change in an organization. 

 

N/A N/A Is an outcome of some anal-

ysis of some driver. An 

assessment may reveal 

strengths, weaknesses, op-

portunities, or threats for 

some area of interest.  

Strategic 

Objective 

Is a long-term organiza-

tional goal that helps to 

convert a mission state-

ment from a broad vision 

into more specific plan 

and project. 

Goals set the major 

Benchmarks for success 

and are designed to be 

measurable, specific and 

realistic translations of 

the mission statement that 

can be used by manage-

ment to guide decision-

making. 

Is an end state that a stake-

holder intends to achieve. 

An end can represent any-

thing a stakeholder may 

desire, such as a state of 

affairs, or produce value.  

Vision Is a concise statement 

that defines the mid to 

long-term (three to ten 

years) goals of an organi-

zation. The vision should 

be external and market-

oriented and should ex-

press, preferably in terms 

of how the organization 

wants to be perceived. 

Is an end state that a stake-

holder intends to achieve. 

An end can represent any-

thing a stakeholder may 

desire, such as a state of 

affairs, or produced value.  

N/A N/A Is a statement of need that 

must be realized by an ele-

ment. Requirements model 

properties of these elements 

needed to achieve the ends 

(modeled by goals), repre-

senting the means to realize 

goals. 

 

N/A N/A Is a restriction on 

the way in which 

a system is realized 

on the implementation 

of the system 

(e.g.: specific technology to 

be used) or on the imple-

 



mentation process (e.g.: time 

or budget constraints). 

N/A N/A Is a normative property of 

all systems in a given con-

text, or the way in which 

they are realized. A principle 

defines a general property 

that applies to any system in 

a certain context, is motivat-

ed by some goal, provide a 

means to realize its motivat-

ing goal and is intended to 

be more stable than require-

ments. 

 

Target Is the specific target 

value for a measure. 

N/A N/A 

Measure Is the observable parame-

ters that will be used to 

measure progress toward 

reaching the objective, 

also known as key per-

formance indicators. 

N/A N/A 

Initiative Is an action program or 

project to be initiated in 

order to meet the objec-

tive. 

A work package has a clear-

ly defined beginning and end 

date, and a well-defined set 

of goals or results. The work 

package concept can be used 

to model projects, but also, 

e.g., sub-projects or tasks 

within a project, programs, 

or project portfolios. 

 

Table 1 – Initial Alignment between Balanced Scorecard and EAMS 

Please note that the definition of concepts in Archimate is according to [OpenGroup]. In this table is possible 

to see the missing of concepts that can model the perspective of the Balanced Scorecard methodology and 

with that, we can conclude that the current metamodel doesn't have all the concepts needed to be completely 

aligned with the BSC. This project doesn't intend to create the concepts missing on the left side related to 

BSC but to create or identify the concepts missing on the right side related to MAM. 

4 Proposed solution 

In this chapter is intended to show the beginning of the solution for the defined problem in this paper, answer-

ing to how it will begin the work that must be done to accomplish the goal and contributions defined in sec-

tion 1.1. To start is presented the newly developed concepts for MAM and why to use them, then is presented 

the prototype which will be used and how it was done. 

Considering the concept measure defined in Balanced Scorecard is proposed to add a concept called measure 

to the metamodel. Considering that in the Balanced Scorecard, the measure is always associated with one 

strategic goal, in this project, the new concept measure will be associated with a goal. Another new concept 

created in the metamodel is the target which intends to specify a specific value for the measure. Both could be 

create by using the concept business object, which according to [Vasconcelos01] already exists and consists 

of a passive element that has relevance from a business perspective and could be used to represent infor-

mation assets that are relevant from a business point of view but is also abstract in a way that could be used to 

represent any type of information (e.g: requirements, measures, targets, etc), being difficult to differentiate 

between the various types of information. The new concepts are the following: 

 

 

Balanced 

Scorecard 

Balanced Scorecard con-

cept description 

Archimate concept descripti-

on 

Archimate notation 

Target Is the specific target value 

for a measure. 

Is the specific target value 

for a measure. 

 



Measure Is the observable parame-

ters that will be used to 

measure progress toward 

reaching the objective, 

also known as key per-

formance indicators. 

Also known as Key perfor-

mance Indicator is a type of 

performance measurement 

that evaluates the success of 

a goal.  

Table 2 – Initial Alignment between Balanced Scorecard and EAMS 

Please note that it still has some N/A (not available) concepts on the left side of the initial table related to the 

BSC concepts, but this project goal is not to change the BSC, despite that’s a chance of proposing some 

changes in the future. Taking into consideration the new concepts, the following metamodel is suggested. 

 

Fig. 5 - New Metamodel 

Is possible to see the customer perspective of PGETIC defined using BSC at Figure 3 in Section 3.1 and 

modeled with the current used metamodel in Figure 5 in section 3.2, but by viewing this last is not possible to 

identify to which perspective or which measures are used because the current metamodel doesn't have con-

cepts that can symbolize those. But with the new metamodel is possible to define a complete model of the 

same strategy, which is the following. 

 

 

Fig. 6 - PGETIC Strategy, customer perspective only, modeled with the new metamodel 



5 Conclusion 

In this project is demonstrated the feasibility of a tool creation that allows business people and IT manage-

ment people see the same strategy through models that they learned and use, by using MAM and BSC, and 

fulfilling the missing gap between them. Some contributions already made is the new suggested concepts and 

metamodel and is intended to create the XML file that can be used by applications of both sides and allow the 

intended alignment. It also was mentioned that is intended to use the PGETIC Strategy as a use case, by de-

fining the strategy using Balanced Scorecard and then, exporting to an XML file (based on the new meta-

model) that can also be used by the EAMS. The evaluation can be done by comparing the number of missing 

concepts between BSC and MAM, and taking into consideration the main stakeholders opinion on the level of 

alignment that this tool allows. 
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