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Abstract 

Most organizations rely on the commitment of information systems and technology (IS/IT) to achieve their 

current and future business objectives. The growing complexity of IS/IT results in large investments. As such it 

is essential to justify the benefits of investments and ensure that they are achieved. However, when considering 

the return of the investment, the completion of the benefits initially identified remains challenging. 

Organizations are too concerned about reducing costs and fail to focus on how the investment in IS/IT can create 

business value and deliver significant benefits. We propose the development of a cloud-based collaborative tool 

that provides a service to allow better and easier adoption of a benefits management methodology with focus on 

increasing motivation and improving stakeholders’ participation. We will use the Design Science Research 

Methodology to guide our research. We will demonstrate our proposal by developing the tool that implements 

the features mentioned in the proposal. Finally we will evaluate it through feedback gathered from 

demonstrations, interviews and questionnaires. 

Keywords 

Benefits Management, Information System, Collaboration, Benefits Realization, Gamification, Value Proposition 

Canvas. 

 

1. Introduction 

Over the past few decades IT has been positioned as a strategic investment that can bring about the achievement 
of superior performance through innovative ways of conducting business and increased agility for organizations. 

Despite the consensus about the importance and the considerable investments that organizations continue to 

make in their purchase and implementation, the realization of the benefits initially identified remains 

challenging. 

Research has found that a large group of organizations fail to deliver the expected benefits from their projects 

(about 57% [1]). When considering investments in information systems and technology (IS/IT), most 

organizations focus on the implementation of technology not on the achievement of expected business benefits, 

which has consequences, such as benefits not being attained even though projects are considered a technical 

success [2]. 

With our work we intend to develop a collaborative tool in the cloud, which will allow a better and easier 

adoption of benefits management methodology and motivate and improve stakeholders’ participation. We intend 
to do this by starting from a macro process that has already been developed, but setting some of the activities 

inherent to the process states. Some of these activities make use of gamification techniques that are allied to a 

method of effective parallel thinking, which helps people to be more productive, focused, and mindfully 

involved. 

This study was conducted by using the Design Science Research Methodology (DSRM) and the steps of DSRM 

are reflected upon in the sections of this document. 

2. Research Methodology 

The research methodology chosen to use during the development of this thesis is Design Science Research 

(DSRM), where we plan to develop and validate a proposal to solve our problem. 

DSRM requires the building and evaluation of an artifact designed to solve an identified problem in a certain 

domain, in the context of Information System. The artifact can be broadly defined as a construct (vocabulary and 

symbols), a model (abstractions and representations), a method (algorithms and practices), and an instantiation 
(implemented and prototype systems). 
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DSRM is based on an iterative process, composed of six steps [3] that need to be executed in order to build and 

evaluate the artifacts. 

3. Research Problem 

When considering investments in information systems and technology (IS/IT), most organizations focus on the 

implementation of technology not on the achievement of expected business benefits, which has consequences 

like benefits that are not fulfilled despite projects being considered a technical success [2]. When organizations 

consider the return of the investment, they are too concerned with reducing spending and are failing to focus on 

how the investment in IS/IT can create business value and deliver significant benefits to the organization [2]. 

Another worrying aspect is that the traditional investment appraisal process is seen as a ritual that must be 

overcome before any project can begin, with many benefits being amplified or overestimated in order to get the 

investment approved. Since they already know that many of the benefits identified in the investment proposal are 
unlikely to be achieved, this is why few companies engage in the reviews after the implementation. In addition, 

without a serious and clear identification of the expected benefits, it is quite difficult to measure the success of 

the IS/IT investment. 

Even if the company adopts a benefits management methodology, there are some issues that can affect the 

success of the methodology, and consequently the lack of benefits delivery. One key reason that can lead to the 

lack of benefits delivery may be due to misjudgements or lack of knowledge in preparing the benefits plan [1].  

Problem: It is difficult to achieve all the expected benefits from IS/IT investments. 

According to this definition by Laudon [4], the missing piece to achieve a business solution that solves the 

previously identified problem is the component of technology. Our proposal is mostly related to the technology 

component but also affects the organization component. 

4. Related Work 

In this section we will present the topics related to the subject of our work. 

4.1. Benefits Management 

Benefits management, benefits realisation management or benefits realisation are three different ways to 

describe the same phenomenon, with different authors using these slightly different terms. Benefits management 

refers to the process of organizing and managing, such that the benefits arising from the use of information 

systems or information technology are actually achieved [2]. 

4.1.1. Benefits Management Process 

The Benefits Management Process defined in John Ward and Elizabeth Daniel work [1] is an iterative process 

that comprises five stages (figure 1). In this benefits management approach, a very important artifact produced is 

the benefits realization plan, which serves as an input to develop a robust business case for the investment, and to 

develop a viable change management plan to deliver the benefits. 

 

 

Figure 1 – Benefits Management Process [2] 

 

4.1.2. Benefits Dependency Network 

The central framework in the benefits management process is a framework called a benefits dependency network 

(BDN). The framework is shown in figure 2. 
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The framework is designed to enable the investment objectives and their resulting benefits to be linked in a 

structured way to the business and IS/IT changes required to achieve those benefits. 

The construction of the network starts by understanding the business drivers. Afterwards, an agreement on the 

objectives for the particular investment should be identified together with the business benefits that will result if 

the objectives are achieved. It is then necessary to consider the changes to the business activities, structures and 

ways of working, which are necessary to achieve the potential benefits. 

For each benefit we have to identify and describe the changes needed to obtain it. The identified changes may be 

of two types, business changes or enabling changes. Business changes are new or different ways of working that 

will be required permanently to achieve and sustain the benefit (business processes, sourcing options for some 

activities, roles and responsibilities, performance measures, etc.). Enabling changes are one-off changes that are 

necessary to allow the enduring business changes to be brought about or to introduce new technology (training in 
how to use a new system or technology, education in how the new systems can improve the performance of 

individuals, groups or the whole organization, etc.)[1]. 

 

Figure 2 – Benefits Dependency Network [2] 

IS/IT enablers are the information systems and technology required to support the realization of the identified 

objectives and enable the necessary changes to be undertaken, this may require the purchase or development of 

new systems or changes to existing applications and infrastructure [1]. 

4.2. Collaborative Software 

Collaborative software is a computer system that is primarily designed to assist a group of users in 
communicating, collaborating, and in coordinating their activities [5]. Collaborative software provides an 

essential support for creation and knowledge maintenance in organizations as such its use has become 

increasingly important to them [6]. 

There are two general types of collaborative tools, asynchronous and synchronous. In asynchronous tools, 

activities take place outside real time so there is a lag time between the activities done for the participants, even 

if the lag time is short. The message (post, comments or any other way of communicating) can be added at any 

time, and the responders can take as much time as they need to respond to the message [7]. The asynchronous 

way is more flexible and some key advantages to asynchronous collaboration tools are: 

 Participants can receive the information when it is most convenient for them; 

 There is less pressure to act on the information or immediately respond in some way; 

 People have time to digest the information and put it in the proper context and perspective [7]. 

Synchronous or real-time communication takes place like a conversation. Some advantages are: 

 Its immediacy, the response must be done right away; 

 More closely resembles face-to-face communication; 

 It is generally more interactive than asynchronous [7]. 

4.3. Gamification 

Gamification is the process of incorporating game play elements into non-gaming applications, such as product, 

services, websites, processes, marketing and communities in order to drive participation, engagement and 

loyalty. The idea of using game design elements in non-game contexts to motivate and increase user activity and 

retention has rapidly gained traction in interaction design and digital marketing [8].  

Gamification as a term originated in the digital media industry, and the first documented use goes back to 2008. 

The current uses of the term by the industry fluctuate between two related concepts. The first is the increasing 

adoption, institutionalization and ubiquity of games in everyday life [9]. The second more specific notion is that 

since video games are designed with the primary purpose of entertainment, and since they can demonstrably 
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motivate users to engage with them with unparalleled intensity and duration, game elements should be able to 

make other no-game products and services more enjoyable and engaging as well [10][11].  

Games are a much bigger part of our everyday life than we can even comprehend. The matter of fact is people 

enjoy games. Games give a sense of pride and ownership. Tracking points or levels gives a person something to 

focus on. Gamification is a great way to increase participation and best of all to maintain that participation. 

Gartner1 has identified four key means of driving engagement using gamification: accelerated feedback cycles; 

clear goals and rules of play; a compelling narrative; challenging but achievable tasks. 

4.4. The Six thinking Hats 

The Six Thinking Hats is a method developed by Edward de Bono [12]. The method separates thinking into six 

clear functions and roles, each thinking role is identified with a colored symbolic thinking hat that you mentally 

wear and switch hats (Figure 8). 

The hats are: blue hat (used to manage the thinking process); white hat (the focus is on the data and information 

you have and see what you can learn from it); green hat (this hat is about creative thinking); yellow hat (this hat 

focuses on positive, optimistic thoughts) black hat (related to negative judgments and why something may not 

work), red hat (the red hat signifies feelings and intuition).  

4.5. Value Proposition 

The Value Preposition Canvas (VPC) is a model that helps understand the value that a product or service create 

to a specific customer. The VPC design addresses the relationship between customer segments and value 

propositions [13]. 

The Customer Profile describes a specific customer segment in the business model in a more structured and 

detailed way. It breaks the customer down into its jobs, pains, and gains. 

The Value Map describes the features of a specific value proposition in your business model in a more structured 
and detailed way. It breaks your value proposition down into products and services, pain relievers and gain 

creators.  

Fit happens when products and services produce pain relievers and gain creators that match one or more jobs, 

pains and gains that are important to the customer [14]. 

5. Objectives 

This section corresponds to the Objectives Definition step of Design Science Research Methodology, through the 

problem definition and knowledge of what is possible and feasible considering the related work analysis and 

discussion. 

The main objective of this proposal is to present a cloud based tool that implements some activities of a benefits 

management process approach in a simpler way, with more collaboration and stakeholder engagement in order to 

solve the above mentioned problems. We will use an already existent and well-defined benefits management 

process and we will implement some activities in a web based tool, making use of some gamification techniques 
and a method of parallel thinking in order to increase and facilitate collaboration and stakeholders’ engagement 

in the process. 

6. Research Proposal 

This section maps the design and development step of Design Science Research Methodology (DSRM). Its 

output is an artifact that aims to solve the identified problem and the objectives defined earlier in this document. 

We can briefly describe our proposal as a web based collaborative tool that implements activities that help to 

execute a benefits management process, making use of some gamification techniques to increase the 

stakeholder engagement and improve their participation. 

6.1. Main Features 

The features that our solution must have in order to address the objectives defined earlier are: collaboration;  

value preposition canvas to justify project proposals; multiple projects; propose BDN elements and discuss them; 
benefits dependency network editor; gamified process for discussion the BDN elements; benefits plan; 

monitoring the changes and benefits state.  

                                                        

1  Gartner Gamification Report 2011, http://badgeville.com/wiki/Gartner_Gamification_Report_2011.      

http://badgeville.com/wiki/Gartner_Gamification_Report_2011
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We believe that, by implementing a solution with these characteristics, we will be able to provide a tool that 

helps organizations to implement a benefits management approach and thus obtain the benefits expected from 

investments. 

6.2. Game Design 

The process of building and reviewing the benefits plan involves the discovery of the elements of the BDN and 

their discussion. The Six Thinking Hats method can be used during this process, seeing as it is the basis for the 

definition of the several game mechanics. 

The Six Thinking Hats method has to be adapted taking into account the given context. Hence, each thinking hat 

will be mapped into an activity in the building process. The performance of those activities will contribute to 

obtain points, generating the BDN elements and their discussion. Having said that, the mapping of activities and 

hats are:  

 Blue hat. Manages the process. 

 Green hat. Propose new BDN elements. Suggest specific change or adjustment. 

 Red hat. Rating the element with stars. Vote (up or down) in suggested change or adjustment. 

 Yellow hat. A positive comment. 

 Black hat. A negative comment. 

 White hat. Concrete or statistical comment. 

7. Demonstration 

This chapter corresponds to the demonstration step of Design Science Research Methodology in which we will 

demonstrate that the proposal stated in the previous step can be used to solve the identified problem. 

As a demonstration of our proposal we developed a web based tool that helps the implementation of a benefits 

management methodology, as stated in previous sections. This master thesis and its artifact were part of a project 

with the company Newbridge and associated with a scholarship at INOV-INESC. 

 

 

Figure 3 – Create project proposal 

One of the goals by doing a project proposal is to do an initial screening of project proposals. This feature is 

useful because it can immediately allow the decision-maker to make a decision about the project, either 

considering it approved or rejected right away. This feature comes to meet one of our objectives, which was to 

help a company choose the most important projects (figure 3). 

 

Figure 4 – Share with other users feature 

In figure 4, we can see the functionality of sharing project proposals with other users. This feature is very 

important since it is here that collaboration begins, and collaboration has great importance for this process. 
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Figure 5 – Discussion BDN elements 

One of the main activities that can be performed in this section is to propose BDN elements. After the elements 

are proposed, it is possible and recommended that they are discussed by other participants. In figure 5 we can see 

an element being discussed. 

 

Figure 6 – Discussion leaderboard 

In this discussion process, we implemented a points based system, as mentioned in the proposal, and as such we 

also implemented a leaderboard (which is associated with each discussion) where it is possible to see all the 

people who are participating in the discussion and their classifications (figure 6). 

 

 

Figure 7 – BDN editor 

In the benefits plan editor (figure 7) it is possible to create, edit and view Benefits Plans. A Benefits Plan 

comprises a Benefits Dependency Network and benefits and change tables. In the template tables in addition to 

information that is already in the BDN, which is presented differently, there is also additional information 

regarding the type of benefit and also information on the monitoring of benefits and changes. 

8. Evaluation 

This section refers to the evaluation step of the Design Science Research Methodology process, where the 

evaluation of the research proposal is done and confirms the added value it brings to the subject. 

About the evaluation criteria we intend to measure the solution regarding goal efficacy and environment 

consistency with people and organization [15]. Goal efficacy will measure the degree to which the artifact 
produces its desired effect, if it achieves the goal of reducing the difficulty in implementing a Benefits 

Management methodology in organizations [15]. 
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Environmental consistency will measure the degree of consistency of the IS artifact with people and 

organizations. The utility for people and organization criterion measures the quality of the artifact in practical 

use. The ease of use for people measures how well a user can perform a specific task using the artifact [15].  

The criterion will be assessed by an evaluation method. The evaluation method will consist in the following 

steps: 

1. Demonstrations: evaluate the proposal through its artifact use and simulations of use, with feedback 

and criticisms obtained 

2. Interviews and Questionnaires: gather feedback and quantitative data of the proposal through 

approaching the people involved in the demonstrations and simulations and identify possible 

improvements. 

8.1. Demonstrations 

As we have stated, the artifact was used and tested once developed and also during the development. It was 

instantiated by students enrolled in Organization and IT Function Management at Instituto Superior Técnico 

Taguspark (IST-T) and by students enrolled in Investment Analysis in IS at Instituto Superior de Gestão 

Bancária (ISGB). In addition to the students, during the development and after being developed, we carried out 

interviews to gather feedback about our work. In these interviews we demonstrated the functionalities of the tool 

through examples of the use of the artifact. 

The students enrolled in Organization and IT Function Management at IST used the application in the context of 

the work they had to perform for the course. The goal here was for them to have a better understanding of their 

project since they were required to meet the various steps of the value preposition, which led them to think and 

better understand what they were doing. According to the feedback we will describe in the next section, we 

conclude that we have succeeded in making these choices and implementation. 

In Investment Analysis in IS at ISGB, we have a presentation showing the features and showing an example of 

the tool’s user. Afterwards some students used the tool in order to build a benefits plan for their project in the 

course. The feedback obtained was very good, the value of the tool was recognized and we had a lot of positive 

feedback. We found out that the tool could have great utility for educational purposes in courses about benefits 

management, which was the case of Investment Analysis in IS. Since the methology is quite complicated, the 

tool helped and engaged the students in discussing the BDN development in a simpler way. Furthermore, as the 

tool is collaborative and easy to use, all the group members could contribute and see the other’s contributions. 

Again the collaborative features were highlighted positively. 

8.2. Interviews and Questionnaires 

The questionnaire was divided in two main parts: Understanding the problem and the solution; and Rating the 

solution’s usefulness. 

The first part aims to validate the evaluator’s understanding and agreement about the problem and the solution 
we proposed in our work. The questions made were: 

1. Benefits Management complements Project Management 

Benefits management allows one to think about how the outcome of a project/investment will benefit 

the organization, aligning projects with the company strategy. This does not substitute the Project 

Management, but extends it. 

2. Benefits Management ensures value delivery 

Benefits management done effectively ensures that a project delivers value to the business and the 

appropriate return on investment. In benefits management, you have a benefits dependency network, 

which relates the IS/IT functionality via the business and organizational changes to the benefits 

identified. 

3. Benefits Management is not easily implemented 
During benefits management implementation some issues may arise regarding the objectives’s 

ambiguity (different interpretations), cause-effect along the benefits chain is usually complex and the 

assumptions being made at each stage are often unclear. 

4. A collaborative tool can help the Benefits Management implementation 

A web base collaborative solution that implements activities, which support the benefits management 

process by making use of gamification techniques, a method of parallel thinking and the Value 

Proposition Canvas that can help the implementation in a simpler way, with more collaboration and 

stakeholder engagement. 

In the second part the evaluator rates the solution’s usefulness, regarding the system dimensions goal efficacy 

and environment consistency. 
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The questions made were: 

1. Goal efficacy: Implementing Benefits Management methodology 

The web based tool implements activities needed to carry out a Benefits Management process in a 

simpler way, with more collaboration and stakeholder engagement. 

Thus, it facilitates and improves the implementation of the Benefits Management methodology. 

2. Environmental consistency: Utility for people 

The solution is useful as it provides a collaborative place in the cloud where you can discuss and 

interact with other stakeholders at any time. The information is shared so everyone can analyze it. 

3. Environmental consistency: Utility for organization 

It allows stakeholders to have a better and greater participation in the benefits management process, 

without the disadvantages of not being able to bring all stakeholders together in the same place at the 
same time. Frees resources of the organization since some of the process activities are performed 

asynchronously in the tool through a web browser. 

4. Environmental consistency: Ease of use 

The software is available as a service, with a modern, minimalist interface and it is easy to use. 

The possible answers for each question were “strong disagree”, “disagree”, “agree” and “strongly agree”. 

8.2.1. Evaluation Results 

The questionnaire results were very positive and gave us feedback in different aspects needed to evaluate our 

research. In order to present the average answer, we mapped the answers “strong disagree”, “disagree”, “agree” 
and “strongly agree” with the values 1, 2, 3 and 4 respectively. 

The results from the first part of the questionnaires are the following: 

Question 1: the answer average in this question was 3,7, which means that the participants agreed that the 

benefits management could complement the project management, helping to deliver value from their 

investments. This validates our assumptions and our research proposal. 

Question 2: the answer average in this question was 3,6. The results in this question confirm that the participants 

recognize value and advantages in using a benefits management methodology. However, we have found that 

there is a great lack of knowledge on the subject, and most of the respondents did not know the methodology, 

which is an obstacle to the use of the tool. 

Question 3: : the answer average in this question was 3,3. This confirms the problem that the methodology is 

not easily implemented. There are several reasons for this and we mention some in our problem section. In fact, 
this was one of the motivations for our proposal and solution.  

Question 4: the answer average in this question was 3,6. The results of this question were great since our 

solution attains the answer to this question. 

The results from the second part of the questionnaires are the following: 

 

Question 1: the answer average in this question was 3,6. The benefits of the proposal are then evident. Even 

though most users do not have experience in using a benefits management methodology, they recognize that it is 

a complex process which requires considerable collaboration. It became clear that a tool with these collaborative 

and gamification characteristics could be extremely useful to facilitate the implementation of the activities that 

comprise part of the process. 

Question 2: almost all the participants answered “strongly agree” (average was 3,8) meaning they confirm the 
usefulness of our solution from the users point-of-view. Through the feedback we had it was indisputable that 

our solution was useful for the participants, given the simplicity and the collaborative way the tool presents to its 

users. 

Question 3: the answer average in this question was 3,7. In this case the goal was to evaluate the usefulness 

from the organization’s view-point. Although we do not intend to replace all face-to-face meetings, since we 

think they have value, we think this tool in addition to centralizing information can also reduce the number of 

face-to-face meetings, and thus be a great benefit to the organization since it frees resources. The feedback we 

got from the interviews confirmed that: it was recognized that the face-to-face meetings had value but this 

number could be reduced and the fact that the meeting could continue in the tool, after the meeting was over, was 

seen as a useful factor, because these meetings had limited time and some great ideas and contributions could be 

lost. With the tool the “meeting” discussion is available 24/7. 

Question 4: the answer average in this question was 3,7. The objective here was to measure the ease of use to 
the tool’s current users. The overall feedback was very positive, but we also had some minor criticisms regarding 

some simple adjustments that we could perform in the interface of the tool in order to better display some 

content. 
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9. Conclusion 

The importance of technologies in almost all types of organizations has grown, and the need for better and more 

complex IS/IT has followed that growth. Our research was conducted using DSRM, which provided us with a 

nominal process and a mental model to carry it through. 

To assess the usefulness, evaluate it and test it we made some demonstrations of its use and collected feedback in 

order to validate and improve our solution. We know that in order to evaluate the best scenario would be in a real 

life organization with real projects, but since this methodology follows the complete development cycle of a 

project, the duration of the evaluation phase of a master thesis were not compatible. However, demonstrations 

and simulations with experts in the fields and more practical demonstrations of the tool’s use with students were 

a great and valid way to do it. 

9.1. Lessons Learned 

During the related work research and design phases, we observed there are many companies that have difficulties 

in achieving all the benefits originally planned for their investments. The benefits management methodology 

attempts to solve the problem but, as the methodology is not easy to apply, this is a barrier to adoption. In 

addition, it also depends on various assumptions such as the good execution of project management and change 

management. 

During the demonstration of use, and especially in the interviews we found that the maturity of communication 

and collaboration within companies is not always enough to implement methodologies that require a high level 

of collaboration and communication as a crucial factor. As such, initiatives like ours, which try to facilitate 

communication and collaboration and aim to increase the engagement of their participants, were much 

appreciated. 

We believe that our proposal could bring a valuable contribution in the context of choose the best projects for the 
company, especially with the initial assessment with the Value Proposition Canvas to characterize the proposed 

projects. This relation between the VPC and Benefits Management, which allows one to capture common 

aspects, could bring value to the Benefits Management approach as was confirmed by the positive feedback we 

received. 

Regarding the feedback we obtained we think that our proposal brings contributions to the area of collaborative 

tools with the discussion features we proposed allied with gamification and the Six Thinking Hats. 

9.2. Limitations 

One of our biggest obstacles was the fact that few of the people we contacted knew the benefits management 

methodology. This made our task more difficult since we normally had to start by first explaining what the 

methodology was, how it works, and then we explained our work.  

The companies’ maturity regarding organization and collaboration could also be a limitation since for this 

methodology to work it is essential that the project management and change management are working perfectly, 
otherwise it is much more difficult. Furthermore, many companies are still at the stage of making the project 

management and change management work well. 

9.3. Future Work 

Regarding future steps we believe that they go through applying the artifact developed in some organizations to 

verify if it is really suited for their use. We should also do some modifications according to the feedback we 

collected (modifications historical for the benefits plan, some corrections and improvements in the interface, and 

also in some features). 

It could be interesting to use the application in medium-sized and large projects with increased complexity and 

evaluate the impact of implementing a benefit management methodology with our artifact in those projects. 

Regarding the tool’s functionalities it could be interesting to integrate it with project management applications, 

and verify in what parts of the project management it makes more sense to integrate it as to bring more value to 
the success of project implementation and value delivery.  

Another interesting aspect would be how to integrate the tool with change management, since for this method to 

succeed it is highly dependent on the changes being successfully carried out. As such, to integrate the tool with a 

change management process would surely be a plus. 
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