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ABSTRACT 

With increasing dependence on IS/IT, organizational IT investments have inflated in the last couple of decades. 

There is an increasing expectation that investments in the IT systems will result in greater value for the business organiza-

tions. All these justify the needs for methods to assess the business value of IT-investments. The investment decision is pri-

marily about selecting the right combination of IT-systems that is able to provide the maximum business value in dimensions 

that are important business-wise. However a larger issue is that many of the available methods in this regard fails to provide 

explanations of what technical characteristics the IT systems(s) should have to achieve the business value desired. The 

evaluation process is further complicated because of the presence of high degree of uncertainty.  

 In this research, we present an IT investment evaluation framework in order to indicatively assess the differences in 

contribution to business value from IT-investment alternatives. The framework provides indications of both the technical 

differences between the IT-investment alternatives in a specific investment situation, and an assessment of the differences in 

types and amounts of their business value in a cost effective manner. The results are expected to assist project organizations 

to better negotiate project requirements that cater to the chosen IT-investment alternative, and in the process contribute to-

wards greater fulfilment of business objectives. 

 

Keywords: business value, IS/IT investment, use case, non-functional requirements  

 

 INTRODUCTION 

Enterprises today increasingly rely on IS/IT to 

conduct their business [19]. The increased complexity and 

integration issues stand as a barrier to achieving the full 

potential hoped to be achieved by IT investments [10]. 

The IT system(s) with the most functionality, the best 

information security, the best data quality, etc might not 

be the best IT -system(s) for an organization. The best IT 

system(s) is likely to be the one which provides the most 

value in dimensions that is important business-wise, for 

instance in terms of increasing business processes effi-

ciency, enabling a more flexible organizational structure, 

improving decision making etc [10]. Furthermore, the 

business value of the IT-investment is also influenced by 

the functionalities that the system offers, and its other 

non-functional qualities such as how easy the IT sys-

tem(s) are to use, the data quality in the system, the in-

formation security etc [10]. Hence any investment evalua-

tion needs to include technical assessment of the invest-

ment and to relate this assessment to the impact on busi-

ness value [10].  
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The history of „value‟ concept can be traced back 

to the 17
th

 century when the philosophers and the ethicists 

used to define value as a normative approach to separate 

right from wrong [1]. The basic concept of value in eco-

nomic theory [17] can be traced to the 19
th

 century. Mill 

[17] defined value at a very abstract level in terms of use 

and exchange value. The concept of value evolved into 

the „value adding‟ concept in the 20
th

 century, and was 

found to be embraced as a term associated with product 

development [1]. This approach was based on the notion 

that value was related to long-term relationships between 

the customer and the company organization. Value was 

created in cooperation with the customer where the cus-

tomer was an active participant in value creation activities 

[12, 21]. The concept of value-based approach in software 

engineering was introduced in the context of decision-

making about product lines [8], managing investments in 

reusable software [9] and software economics [4]. The 

value-based approach has attracted both software practi-

tioners and academics in their efforts to integrate business 

value considerations in software principles and practice 

[3]. 

Resource constrain sometimes act a barrier to 

this IT investment evaluation exercise [10]. Ballantine 

and Stray [2] based on six different studies concludes that 

very few simplistic methods are used in practice in this 

regard. It appears that organizations either avoid or tend 

or prefer simplistic approaches considering the fact that 

an extensive evaluation would be both time consuming 

and resource intensive. The evaluation process also in-

volves high degrees of uncertainty. The information re-

quired for evaluation could be highly subjective, incom-

plete, and contradictory apart for the fact that benefit 

evaluation is intangible [20]. All this implies that an IT-

investment evaluation method also should incorporate 

ways to measure the extent of inherent uncertainty in or-

der to provide a reliable estimate of the business value. 

In this research, we take into account the above 

considerations to arrive at a framework that will enable 

one to evaluate the business values of different investment 

alternatives. The framework which is an extension of 

Gammelgård‟s [10] contribution is expected to provide an 

indication of not only the technical differences between 

the IT-investment alternatives, but also the differences in 

types and amounts of business value the investment alter-

natives can be expected to generate. The different invest-

ment alternatives which we refer to as „scenarios‟ 

represent implementations of single IT system or combi-

nations of IT systems and support specific business objec-

tives. The assessment process contained within the 

framework is based on relative valuation wherein the 

business value is assessed at the capability/utility level 

and not at direct revenue/cost contribution level (elabo-

rated later). The process also does not require detailed 

metric driven analysis thereby making it to be easily im-

plementable in organizations.  

This paper is organized in the following sections. 

The next section introduces the business value assessment 

framework which we elaborate in this paper. Subsequent-

ly we detail on the eleven steps of the assessment process 

using a case study. Finally the last section summarizes the 

findings, and offers direction for future research. 

BUSINESS VALUE ASSESSMENT 

APPROACH 

We adopt a eleven step framework (Table 1) in 

order to arrive at the business value contributions of the 

different investment alternatives. The third column indi-

cates for each of the steps, the key stakeholders who pro-

vide the inputs for that step. 

 

Table 1: Steps in Business Value Assessment 
 
 

Step 

# 

Description Inputs Provided 

By  

1 Prioritization of business 

value dimensions Business organi-

zation represent-

atives 
2 Identification of non-

functional requirements 

(NFRs) 

3 Creation of project level 

scenarios 
Project organiza-

tion representa-

tives 

4 Linking scenario to business 

value dimensions 

5 Assessment of scenarios 

(use cases, NFRs) 

6 Adjustment of scenario 

NFR scores 

Computation 

steps 

7 Derivation of scenario tech-

nical assessment score 

8 Derivation of relative busi-

ness contributions 

9 Assessing credibility of res-

ponses 

Project organiza-

tion representa-

tives 

10 Derivation of adjusted busi-

ness contributions Computation 

steps 11 Derivation of aggregate 

business contribution 

 

Taking help of a case study, we now try to show 

how these steps can be applied leading to derivation of 

business value contributions of different investment alter-

natives.  
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BUSINESS VALUE EVALUATION - A 

CASE STUDY 

The case study was conducted at a leading in-

formation technology services organization with head-

quarter in Bangalore, India, and offices worldwide. The 

organization follows a global delivery model for deliver-

ing IT services to its different clients. The IT service is 

organized as an onsite/offshore delivery model and uses 

industry standard frameworks for providing solutions to 

the business. The projects follow standard organizational 

framework. The teams caters to the organizational capa-

bilities for performing the various project related activi-

ties like planning, scheduling and tracking, review and 

audit, requirements management, test management, defect 

and issue management. Detailed data about the process is 

regularly captured and stored in the software environ-

ment.  

The proposed framework was refined and vali-

dated based on a questionnaire based approach carried out 

on a live organizational project which was still in its early 

stages. The project in concern intended to develop an 

exam assessment system in order to facilitate conducting, 

assessing and reporting of university examinations. Given 

the project context, the assessment framework was ap-

plied in order to judge its suitability and also identify ar-

eas of refinements. Each step is elaborated below. 

Step1: prioritization of business value dimen-

sions 

Business value refers to all forms of value that 

determine the health and well-being of an organization in 

the long-run. Business value expands the concept of value 

of the organization beyond economic value (i.e.  eco-

nomic profit) to include other forms of value such as em-

ployee value, customer value, supplier value, channel 

partner value, alliance partner value, managerial value, 

societal value, etc
1
. Thus business value is looked upon in 

terms of the capabilities that the organization possesses. 

An increase in these capabilities results in fulfilment of 

the broad objectives of business like value enhancement, 

cost reduction. The business values in turn can be com-

bined into related categories which are known as business 

value dimensions (BVD). Based on a literature review of 

documented benefits and business value of IT-systems 

[11], 24 BVDs could be identified. A description of these 

BVDs is included in the Appendix. 

In the first step, these 24 BVDs were presented 

to two representatives from the business organization. The 

respondents were asked to prioritize the dimensions, with 

                                                           
1
 http://en.wikipedia.org/wiki/Business_value 

the priority values indicating the imperatives and focus 

areas from purely a business point of view. Numerical 

Assignment Technique [15] was used for prioritization on 

a scale of 0 (implying „not at all important‟) to 9 (imply-

ing „extremely important‟). The final priority value of a 

BVD is the average of the individual ratings ascribed to it 

by all the stakeholders, and indicates the relative ranks 

associated with the dimensions. The results of prioritiza-

tion provided in Table 2 suggests that the business con-

siders „Customer Relations‟, „Competitor Relations‟, „De-

cision Making‟, „Strategy Formulation and Planning‟ and 

„Control and  Follow-up‟ to be the prime foci considering 

their organizational objectives. Hence projects that ad-

dress these areas successfully are likely to be more im-

pactful from the business perspective. 
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Table 2: Prioritization – Business Value Dimensions 
 
 

    
Assigned Priority          

(Individual Ratings) 

  
Priority 

(Average) 
Ranks 

  
Business  Value Dimensions 

Assessor 

1 

Assessor 

2 …   

 

Organization 

External Inter-

face 

Inbound logistics 8 6   

  
7.0 4 

Supplier Relations 7 6   

  
6.5 5 

Customer Relations 9 7   

  
8.0 2 

Competitive Dynamics 9 6   

  
7.5 3 

Competitor Relations 7 9   

  
8.0 2 

Business Innovation 7 6   

  
6.5 5 

Product and Service En-

hancement 9 6   

  
7.5 3 

Deliveries 9 5   

  
7.0 4 

Third Party Relations 8 3   

  
5.5 7 

Marketing Support 7 5   

 

6.0 6 

              

Organization 

Resources 

Decision Making 8 8   8.0 2 

Learning and Knowledge 7 5   6.0 6 

Organization Culture 6 2   4.0 8 

Information 8 5   6.5 5 

Technology/tools 7 8   

  
7.5 3 

          

  
    

Structure of 

Business Organi-

zation 

Strategy Formulation and 

Planning 9 7   

  
8.0 2 

Organizational Effectiveness 

and Efficiency 8 4   

  
6.0 6 

Economies of Production 8 5   

  
6.5 5 

Communication 7 6   

  
6.5 5 

Flow of Products/Services 7 4   

  
5.5 7 

Control and Follow Up 9 8   

  
8.5 1 

Change Management 7 6   

  
6.5 5 

Integration and Coordination 6 5   

  
5.5 7 

Flexibility 8 7   

  
7.5 3 

 

Step2: identification of non-functional re-

quirements (NFRs) 

Non-functional requirements (NFRs) represent 

the services or functions offered by the system. These 

apply to the system as a whole, and describe the capabili-

ties of the system. NFRs include timing constraints, con-

straints on the development process and standards. Based 

on a literature review [7, 18], we arrived at a list of 20 

NFRs which are regarded as important from project and 

user perspectives. The interpretations of these are pro-

vided in the Appendix. Here we requested the business 

representatives to identify the NFRs which they think 

would assist the proposed project (i.e. the investment de-

cision choice in concern) in achieving the intended busi-

ness objectives. The respondents were asked to rate each 

of the 20 NFRs on a scale of 1-5, with five representing 

„most relevant‟. Table 3 lists the 17 NFRs which were 
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considered to be more relevant (i.e. having a rating of four 

or five) in the context of the proposed project. 

Step 3: creation of project level scenarios 

Scenarios represent alternate investment decision 

choices which might realize business objectives better 

than the initially proposed requirements set [10]. The ob-

jective of creating the scenarios is to come up with alter-

nate development choices having greater contribution to 

overall business objectives. Each scenario can be visual-

ized as a system with specific capabilities (i.e. NFRs), and 

providing some functionality to the business. Figure 1 

presents a component level view of a typical scenario. 

 

Table 3: NFRs considered more relevant from business perspective  

(value within bracket specifies the rating assigned to each) 

 

 Availability & Reliability (5)  Compatibility (4) 

 Compliance (4)  Constraints (4) 

 Human Engineering (4)  Security (5) 

 Integrity (5)  Interoperability (4) 

 Flexibility (5)  Installability & Portability (5) 

 Reusability (5)  Stability/Resilience (4) 

 Maintainability (4)  Usability (5) 

 Resource Savings (5)  Workload Capabilities (4) 

 Durability (4) 

   

 

Figure 1: Components of a Scenario 
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As it can be seen from Figure 1, a scenario con-

sists of the following components: 

 Business Function: Business function iden-

tifies WHAT an organization does
2
.  A 

business function is carried out by the or-

ganisation, organisation unit or business 

role.  An organisation can be designed as a 

set of business functions and usually the 

structure of the organisation units within an 

organisation is closely based on the business 

functions. Examples of business functions 

include: sales, mаrketing, supply chаin man-

agement, finаnciаl management, opera-

tions, product management, supplier/pаrtner 

relаtionship mаnаgement, etc.  

 Business Process: A business function can 

be broken up into several processes. A busi-

ness process indicates HOW the work iden-

tified by the business function is accom-

plished
2

.  It often can be visualized with a 

flowchart as a sequence of activities. Some 

examples of business processes say within 

the supply chаin management (business 

function) are: goods acquisition, services 

acquisition, inventory control, etc. A busi-

ness process can be further decomposed into 

several sub-processes, which have their own 

attributes, but also contribute to achieving 

the goal of the super-process. The analysis 

of business processes typically includes 

mapping of processes and sub-processes 

down to use-case (which are descriptions of 

„who‟ does „what‟ with the system in ques-

tion) level. The top-level business processes 

are those which are directly linked to busi-

ness function. The sub-processes occupy in-

termediate levels depending upon the extent 

to which the sub-processes can be further 

split up. The bottom-level business proc-

esses are mapped to the use cases that are 

finally implemented.  

The top-level business processes can 

again be grouped into two broad categories: 

 Industry-level Business Process: This 

is the set of business processes which 

completely describes the business func-

tion. Awareness of the industry-level 

business processes can be achieved 

based on experiences in previous pro-

                                                           
2
 http://it.toolbox.com/enterprise-solutions/guidelines-for-

decomposing-business-functions-and-processes-14635 

jects, domain experiences, based on 

published standards, etc. 

 Project-level Business Process: This is 

the subset of the industry-level business 

processes which is addressed within the 

proposed project scope. 

Other than the components stated above, a sce-

nario also consists of the set of NFRs as shown in Figure 

1. The NFRs here represent the property of the concerned 

scenario as a whole. Here we make a distinction between 

any two scenarios in the following ways: 

 There must be atleast one difference in the 

range of functionalities (i.e. use cases) of-

fered by any two scenarios 

 The scenarios may also have differences in 

the capabilities where capabilities refer to 

system NFRs like usability, availability, etc. 

 

For the exam assessment system case study, we 

created two hypothetical scenarios as given in Figure 2.  

Scenario A consists of two top level business processes 

i.e. „Entries Management‟ and „Product Definition‟. 

Within „Entries Management‟, Scenario A implements 

functionalities related to bottom level business process: 

„Entries Submission‟ and „Exceptions Mgmt‟, and within 

„Product Definition‟ functionalities related to „Assess-

ment Setup‟ are implemented. Scenario B consists of 

three top level business processes i.e. „Product Defini-

tion‟, „Scripts Tracking‟, and „Results Production‟. „Prod-

uct Definition‟ is thus common to both Scenarios A and 

B. Within „Scripts Tracking‟, Scenario B implements 

functionalities related to two bottom level business proc-

esses viz. „OMR Scripts Handling‟ and „SCORIS – 

Scripts Handling‟. Within „Results Production‟, function-

alities related to „Result Enquiry Verification‟ are imple-

mented in Scenario B. The NFRs relevant to each of the 

Scenarios A and B have also been shown in the figure. 
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Figure 2: Scenarios A and B 
 

 

Step 4: linking scenario to business value di-

mensions 

Here we estimate the contribution of the con-

ceived scenarios on each of the BVDs identified in Step 1. 

The assessment is carried out at the level of bottom-level 

business processes constituting each scenario. A scale of 

1 (minimum) – 9 (maximum) is used as a measure of the 

extent of direct contribution of the business processes on 

the BVDs.  Absence of association is indicated with zero. 

One assumption behind these ratings is that the scenarios 

considered here are at the same level in terms of technical 

fulfilment (addressed later). The same business process 

belonging to different scenarios can also have different 

levels of contribution to a given BVD; the difference at-

tributed to differences in use-cases making up the busi-

ness process, and the capabilities influencing these busi-

ness processes. 

For the case study considered here, the contribu-

tion of the constituent business processes on the BVDs of 

the two Scenarios A and B is given in Table 4. Step 1 

identified five BVDs (i.e. Customer Relations, Competi-

tor Relations, Decision Making, Strategy Formulation and 

Planning, and Control and Follow-up) to be the prime foci 

from the organization‟s perspective. Table 4 indicates that 

Scenario A better relates to „Customer Relations‟ (since 2 

of the 3 constituent BPs‟ i.e. „Entries Submission‟ and 

„Exceptions Mgmt‟ are attributed a high (8/9) rating on 

this dimension), while Scenario B better relates to „Com-

petitor Relations‟, „Strategy Formulation and Planning‟, 

„Control and  Follow-up‟ (since 3 of the 4 BPs i.e. OMR 

Scripts Handling, SCORIS - Scripts Handling , Result 

Enquiry Verification are attributed a high (8/9) rating on 

these 3 dimensions). 

Intuitively, it also appears from the results that 

with the technical competency of the scenarios assumed 

to be at par, Scenario B contributes to more value fulfil-

ment. Step 4 results also suggest ways by which scenarios 

can be improved. For example, the BVD: „Decision Mak-

ing‟ was found to be lowly rated in both the scenarios. 

Since „Decision Making‟ assumes priority from the busi-

ness perspective (Step 1), hence scenarios which is also 

able to address this is likely to contribute towards more 

value fulfilment. 
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Table 4: Business Process Contribution on Business Value Dimensions 

 

  
 

In order to figure out which of these two scena-

rios contribute more on the BVDs, the ratings given in 

Table 4 are normalized on a 0-9 scale for both the scena-

rios.  The normalized ratings are shown in graphical for-

mat in Figure 3.  

Step 5: assessment of scenarios (use cases, 

NFRs) 

The assessment procedure up to this point is 

based on the assumption that the constructed scenarios are 

at par with respect to their technical competencies. At this 

point, we assess the technical qualities of the scenarios 

based on the following considerations:  

 Step 5A: assessment of all the use cases 

that successfully implements the scenario 

 Step 5B: assessing the NFRs that are rele-

vant to the scenario 
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Figure 3: Normalized BVD Contribution Scores for Both the Scenarios 
 

 

Step 5A: assessment of all the use cases that 

successfully implements the scenario 
First we try to find out the contribution of the 

different use cases to the system scenarios. The Wiegers‟ 

framework [22] is used where each of the use cases are 

assessed from the following four dimensions: 

 Value: It indicates the extent to which a use 

case is perceived to be necessary for suc-

cessful fulfilment of the given scenario. By 

successful fulfilment, we mean that the 

business processes which comprises the sce-

nario is able to achieve the BVD contribu-

tions as specified in Step 4 

 Penalty: It refers to the penalty that the cus-

tomer or business is likely to suffer if the 

particular use case is not incorporated in the 

scenario 

 Cost: It refers to the cost of implementing 

the particular use case in the given scenario 

 Risk: It refers to the business and technical 

risks associated with implementing the use 

case in the given scenario 

Each of these four dimensions is assessed on a 

scale of 1 (minimum) – 9 (maximum). For each use case, 

the rating on four dimensions is then combined, which 

indicates the relative importance of the use case in suc-

cessfully realizing the scenario. The Wiegers‟ formula 

[22] is used to arrive at a relative importance score for 

each of the use cases considered for implementation 

within the scenario. The formula can be easily imple-

mented using a spreadsheet application, and it computes 

the relative importance for each use case as follows: 

Relative Importancei =  

(Value+Penalty)%/(Cost%+Risk%)…...….(I)[22] 



LINKING SOFTWARE REQUIREMENTS TO BUSINESS VALUES 

  

 

 

Journal of Information Technology Management Volume XXI, Number 3, 2010 

 

24 

 

Where: 

: Relative Importance of 

the i
th

 use case considered for implementa-

tion in the scenario 

(Value + Penalty) %  =   

;   

N: Total # of use cases belonging to the sce-

nario 

 

Cost %  =    * 100 

Risk %  =   * 100 

 

For the case study considered here, the ascribed 

rating of the use cases on the four dimensions and the 

computed relative importance values are shown in Table 

5. Relative importance is an indicator of the relative value 

of these use cases from the project organization perspec-

tive. 

 

Table 5: Scenario Use Case Relative Importance 

 

 

 

 
Considering 0.5 as the threshold value of relative 

importance, these ratings can be represented in the 

graphical format as given in Figure 4. The figure indicates 

where (i.e. how much above or below 0.5) the use-cases 

stand with respect to the threshold. Apart from figuring 

out the „important‟ use cases (i.e. those which have posi-

tive rating w.r.t threshold, Figure 4), the bar chart also 

indicates the use cases which can be dropped from the 

scenario without affecting the scenario score too much. 

Use cases which are below the threshold are potential 

candidates of being dropped / needs to be improved in 

order to improve the scenario fulfilment score.  
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Figure 4: Use Case Relative Importance w.r.t. Threshold 
 

 

Step 5B: assessing the NFRs that are relevant 

to the scenario 
The NFRs relevant to each of the scenarios are 

evaluated as follows: 

 

Step 5B-1: assessing the NFRs on the 4 dimensions of 

Value, Penalty, Cost, Risk using a 1 – 9 scale 
Each of the NFRs characterizing the scenarios is 

also assessed on the following four dimensions implying 

the following: 

 Value: The extent to which a NFR is per-

ceived to be necessary so that the scenario is 

able to achieve the Normalized BVD contri-

bution scores as shown in Figure 3. 

 Penalty: The penalty that the customer or 

business is likely to suffer if the particular 

NFR is not incorporated in the scenario. 

 Cost:  It refers to the cost of implementing 

the particular NFR in the given scenario. 

 Risk: It refers to the risks associated with 

implementing the NFR in the given sce-

nario. 

 

For our example, the ratings on the four dimen-

sions of value, penalty, cost, and risk for the NFRs are 

obtained, and then combined (using Wiegers‟ formula 

explained in Step 5A) to arrive at the relative importance 

of the NFRs in successfully realizing the scenario (Table 

6). Relative importance is an indicator of the relative 

value of these NFRs from the project organization per-

spective. 

We define the following ranges for comparison: 

Low (0 – 0.3) Medium (0.3 – 0.7), and High (0.7 – 1.0), 

with the threshold at 0.5. Similar to use case relative im-

portance (Figure 4), the NFR relative importance scores 

can be interpreted in the following way. Taking the NFR 

Integrity, its relative importance for Scenario A is Me-

dium (0.682 > 0.5) implying presence of Integrity posi-

tively assists Scenario A to achieve the normalized BVD 

contribution scores as shown in Figure 3. The same score 

for Scenario B is Low (0.281 <  0.5) implying Integrity 

does not contribute to Scenario B fulfilment, under the 

assumption that none of the other NFRs impact Integrity 

to influence its rating. 
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Table 6: Scenario NFR Relative Importance 

 

 

 

 

Step 5B-2: Identification of the extent of association 

among the NFRs 

For a given scenario, there may be associations 

among the relevant NFR‟s [16]. An improvement in the 

capability identified by an NFR might result in improve-

ments in capabilities identified by other NFR‟s, for exam-

ple „Usability‟ positively influencing „Maintainability‟ 

[5]. It can be the other way round also i.e. an improve-

ment in the capability identified by an NFR might result 

in degradation in capabilities identified by other NFR‟s, 

for example „Usability‟ negatively influencing „Security‟. 

An example of an NFR association matrix is shown in 

Figure 5. The indicators a, b, c, .. in the figure denotes the 

% improvement/degradation of capability identified by 

NFRs (column-wise) because of each NFR present row-

wise. 

For Scenarios A and B pertaining to our case 

study, the respondents were asked to indicate the NFR 

association matrix. These are given in Tables 7 and 8 be-

low. The „Net % Change‟ column indicates the aggregate 

% improvement/degradation of capability identified by 

NFRs (column-wise) because of all the NFRs present 

row-wise. 

Step 6: adjustment of scenario NFR scores 

Here for each of the scenarios, we adjust the sce-

nario NFR relative importance scores (Step 5B-1) based 

on the mutual associations (Step 5B-2). The rational at 

this step is that if there are other NFRs which +vely af-

fects an NFR, then the importance of the target NFR 

would be further enhanced, and vice versa. The final ad-

justed value represents the adjusted importance (adjusted 

value) of each of the NFR in successfully realizing the 

scenario, and is computed as follows: 

Adjusted Importancei =  

Relative Importancei * (1 + Net%Changei)…(II)  

Where: 

i: the i
th

 NFR considered for implementation in 

the scenario 

The equation above suggests that for a particular 

NFR, the extent of change in the importance value is not 

the same, and is dependent upon its relative importance 

values as given in Table 6. Hence considering two NFRs, 

the same % change would result in unequal amount of 

change if the relative importance values are different. The 

argument behind such implementation is that for an NFR 

which has a higher relative importance, any improvement 

in its capability is likely to contribute more value com-

pared to the NFR whose relative importance is low, and 

vice versa. The adjusted importance value is then aggre-

gated over all the NFRs constituting a scenario to arrive at 

adjusted NFR importance at scenario level. Table 9 pro-

vides the adjusted NFR importance scores for Scenario A. 

The corresponding values for Scenario B are given in 

Table 10. 
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Figure 5: Example of an NFR Association Matrix [5]  

 

 

 Table 7: NFR  

Association Matrix – Scenario A 

 

Table 8: NFR 

Association Matrix – Scenario B 
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Table 9: Adjusted NFR Importance – Scenario A 

 

NFRs 

Relative 

Importance 

(NFRs) 

Net % 

Change(NFRs) 

Adjusted Im-

portance 

(NFRs) 

Adjusted 

Importance 

(Scenario 

Level) 

Integrity 0.682 -50 0.341 

1.160 

Maintainability 0.633 -35 0.411 

Resource Savings 0.633 -175 -0.475 

Flexibility 0.584 -75 0.146 

Stability / Resilience 0.460 -80 0.092 

Reusability 0.443 -40 0.266 

Availability & Reliability 0.411 -65 0.144 

Security 0.335 -30 0.235 

 

Table 10: Adjusted NFR Importance – Scenario B 

 

NFRs 

Relative 

Importance 

(NFRs) 

Net % 

Change(NFRs 

Adjusted 

Importance 

(NFRs) 

Adjusted Impor-

tance (Scenario 

Level) 

Flexibility 0.724 10 0.796 

3.256 

Reusability 0.656 -60 0.262 

Maintainability 0.596 -15 0.506 

Availability & Reliability 0.558 20 0.669 

Usability 0.515 110 1.081 

Compatibility 0.340 -105 -0.017 

Integrity 0.281 -115 -0.042 

 

Similar to use cases, the adjusted NFR priority 

values also highlight the NFRs which can be dropped 

from the scenario. NFRs which have negative priority 

values (column 4) are potential candidates which can be 

dropped from the scenario, thereby resulting in improve-

ment of scenario score. Results also highlight the poten-

tial reasons why some of the NFRs attain low scores. In 

Scenario A,  „Availability & Reliability‟ has a very low 

priority (0.144, Table 9), but its priority is comparatively 

high (0.669, Table 10) in Scenario B. Scenario A addi-

tionally contains NFRs „Resource Savings‟, „Stabili-

ty/Resilience‟, and „Security‟. Since these are not in Sce-

nario B, any/all three of these could have opposed the 

„Availability & Reliability‟ capability thereby resulting in 

its low score in Scenario A. Hence the results also point to 

how one can arrive at the desired capabilities of a scenario 

by dropping/selecting NFRs based on their mutual associ-

ation levels.  

Step 7: derivation of scenario technical as-

sessment score 

With the relative importance of use cases and 

NFRs being estimated, we now derive the technical score 

for the scenario which indicates the extent to which a sce-

nario is capable of achieving the normalized BVD contri-

bution scores as shown in Figure 3. The technical assess-

ment score of both the scenarios is arrived upon by aggre-

gating the use case importance score (Table 5) and NFR 

adjusted importance values (Table 9, 10). These scores, 

aggregated at the bottom level business process level are 

shown in Tables 11 and 12. 
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Table 11: Technical Assessment Score             

(Scenario A) 

Table 12: Technical Assessment Score             

(Scenario B) 

 

 
 

Step 8: derivation of relative business contri-

butions 

The business value contributions (BVC, Table 4) 

are combined with the technical assessment scores (TAS) 

which determines the relative business contributions 

(RBC) of the constituent business processes of a scenario. 

The relative business contributions are actual indicators of 

how far the scenario is able to contribute to the business 

objectives, the only assumption here being that the same 

set of respondents has assessed both the scenarios. The 

RBCs for each of the scenarios are expressed at the BVD 

level, and computed as follows: 

RBCi =  .......................…….... (III)                                                                                         

Where: 

i: Each of the BVDs  

j: Each Business Process belonging to a Scenario      

 

The RBCs for both the scenarios expressed in 

bar-chart format is shown in Figure 6. Respondents 1, 2, 

… are representatives of the project organization who is 

executing the project. The responses clearly indicate the 

perceived importance assigned by the respondents to Sce-

nario B is higher as compared to Scenario A. 

 

 
 

Figure 6: Relative Business Contributions for both the Scenarios 
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Step 9: assessing credibility of responses 

In order to make well-considered decisions, the 

credibility level of the information that the decisions are 

based on must be known to the decision maker. One type 

of credibility estimates is statistical credibility [13], where 

credibility levels generally are expressed as confidence 

levels and confidence intervals. However, this type of 

credibility estimates does not help to assess the credibility 

of individual answers to questions. It merely assumes that 

all observations are fully credible. This is a problem since 

it is very likely that different (potentially conflicting) an-

swers are obtained from different sources with different 

credibility. To assess the uncertainty of each collected 

answer, a set of heuristics based on witness psychology 

and source criticism as employed in historical research 

were used [6, 13]. The credibility heuristics are:  

 Source Proximity: The further away from 

the truth, the lower the credibility of the an-

swers. E.g. if a respondent has had personal 

experience with a system the answers ema-

nating from that respondent regarding that 

system have a higher credibility compared to 

if the same respondent were to answer ques-

tions regarding a system of which the re-

spondent has only heard rumors.  

 Age of Answer: This heuristic refers to 

when the respondent obtained the informa-

tion in the answer, e.g. days, months or 

years ago.  

 Question Domain - Respondent Compe-

tence: This refers to the degree to which the 

respondent‟s general competence matches 

the domain of the asked question. It is de-

sired to have respondents from the same 

type of business and with the same type of 

work tasks as the question refers to.  

 Match of Area of Expertise: This dimen-

sion refers to if the respondent is correctly 

chosen and differs from the previous insofar 

as it refers to the credibility of the respon-

dent per se, rather than the individual an-

swers given by the respondent.  

 Appropriateness with Role: If the respon-

dents‟ position is appropriate with level of 

details sought in the questionnaires 

 Years of Experience: This refers to the 

number of years of experience the respon-

dent has had in the relevant field of inquiry. 

The longer the experience, the higher the 

credibility.  

 Respondents’ Self Assessment: The level 

of certainty in the responses to most of the 

questions that the respondent have given so 

far in the questionnaires. 

These properties were all quantified using a scale 

from 0 - 4, were four denotes the highest degree of credi-

bility and zero the lowest. For our example, in order to 

simply the assessment procedure we assumed that the 

same three respondents were involved in assessing both 

the scenarios. Table 13 presents the answers and their 

credibility of the three respondents‟ using the seven cre-

dibility dimensions given above. 

Step 10: derivation of adjusted business con-

tributions 

Based on the response credibility‟s given above, 

the RBC scores for each of the respondents (Step 8) were 

aggregated into the adjusted business contribution score. 

The Evidential Reasoning Algorithm [23, 24] was em-

ployed for the purpose, and accomplished using the IDS 

software
3
. The algorithm provides the net score (i.e. ad-

justed business contribution) and an uncertainty estimate. 

The adjusted business contribution score on the top five 

prioritized business value dimensions (Step 1) for the both 

the scenarios are shown in Figure 7. 

The graph clearly indicates higher contribution 

of Scenario B on the five prioritized business value di-

mensions as compared to Scenario A.  This suggests that 

Scenario B is able to fulfill business objectives better than 

Scenario A. 

                                                           
3
 Available at: http://www.e-ids.co.uk/ 
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Table 13: Response Credibility‟s (Both Scenario A and B) 

 

 
 

 

 
 

Figure 7: Adjusted Business Contributions for both the Scenarios 
 

 

Step 11: derivation of aggregate business con-

tribution 

In the final step, the adjusted business contribu-

tion scores (Step 10) is weighted by the prioritized BVDs 

(Step 1) in order to arrive at the aggregate contribution 

score for each of the scenarios. The formula for compu-

ting the aggregate business contribution score for a scena-

rio is given below: 

 

Aggregate Business Contribution = 

 ……………… (IV) 

Where: 

ABC: Adjusted Business Contribution Score 

j: Business Value Dimensions 

 

Application of the formula resulted in derivation 

of the aggregate business contribution for the two scena-

rios. The aggregated business contribution for Scenario A 

was calculated as 9231 and that of Scenario B was calcu-

lated as 19528. When converted on a 0 – 10 scale taking 
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the higher aggregated business contribution as „Base: 10‟, 

the values were calculated as: 

 Scenario A:  5 (rounded) 

 Scenario B:  10 

Thus considering the investment alternatives, 

Scenario B is found to better contribute to business objec-

tives as compared to Scenario A.  

CONCLUSION 

As stated earlier, the overall purpose of the re-

search project has been to develop a method that indica-

tively assesses the differences in contribution to business 

value for IT-investment alternatives. Apart from hig-

hlighting which scenario contributes most towards realiz-

ing business objectives, the intermediate results further 

indicate: 

 Which of the BVDs are important from 

business perspective 

 Which of the use cases and NFRs needs to 

be improved or dropped so as to increase the 

scenario contribution score 

 The NFRs that are positively associated with 

others and hence should be considered for 

implementation 

 Those respondents‟ whose response-

credibility is questionable  and hence these 

responses can be eliminated in the final 

analysis 

The work is still under evaluation and modifica-

tions are being carried out based on reviews by field ex-

perts. The refinements include dissecting the BVDs in 

terms of value items and arriving upon measures of the 

value items. This would assist in removing ambiguities 

related to how the BVDs can be assessed, prioritized, and 

then associated with the business processes. Efforts are 

also on in order to simplify the assessment process by 

combining/eliminating some of the steps. Considerations 

are also being given to whether a balanced scorecard ap-

proach [14] which is more prevalent in organizations can 

be used for this. The final results are expected to lead to a 

„win-win‟ situation for both the project organization and 

business in terms of realization of individual objectives. 
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APPENDIX 

Business Value Dimensions (BVDs) 

Dimension  Interpretation  

Related To: Organization External Interface 

Inbound logistics  It assesses improvement of products/services that the organization purchases from suppliers  

Supplier Relations  It assesses improvements in the relationship that the organization has with its suppliers  

Customer Relations  It assesses improvements in the relationship that the organization has with its customers  

Competitive Dynamics  It assesses actions and responses of the organization against all its potential competitors  

Competitor Relations  It assesses improvements in the organization‟s relationship with the competitors  

Business Innovation  
It assesses improvements related to making different areas of business feasible for the organi-

zation  

Product and Service  

Enhancement  

It assesses enhancements in the quality of the organization‟s products and services  

Deliveries  
It assesses improvements related to delivery of the organization products and/or services to 

customers  

Third Party Relations  
It assesses improvements in the organization‟s relationship  with external parties that are nei-

ther customers, competitors nor suppliers, (i.e. various organizations, authorities, society etc)  

Marketing Support  It assesses the role played by the marketing group or equivalent  

Related To: Organization Resources 

Decision Making  It assesses the overall decision making process of the organization  

Learning and Knowledge  
It relates to improvements associated with learning and/or increased knowledge of employees 

in the organization  

Organization Culture  It assesses improvements in aspects related to the organizational culture  

Information  It assesses improvements in information distribution and support  

Technology/tools  
It assesses  improvements in non-IT infrastructure related to the organization‟s prod-

uct/services  

Related To: Structure of the Business Organization 

Strategy Formulation and 

Planning  

It assesses improvements in organizational ability to develop long-term business strategies and 

plans  

Organizational Effec-

tiveness and Efficiency  

It assesses improvements related to organization‟s effectiveness (i.e. ability to achieve stated 

goals or objectives, judged in terms of both output and impact) and efficiency (i.e. doing as 

much as before with less resources)  

Economies of Production  
It assesses improvements related to achieving economies of production (i.e. reduction in costs, 

or increase in production or throughput related to product/services)  

Communication  
It assesses improvement/increase in communication within/between processes or departments 

in the organization  

Flow of Products/  

Services  

It assesses improvements related to the flow of products/services within/between processes or 

departments in the organization  

Control and Follow Up  
It assesses overall improvements associated with organization‟s ability to control and follow 

up (i.e. say improved reporting possibilities)  

Change Management  
It assesses organizational capabilities to deliberately make changes in the organization, e.g. to 

replace people or roles, to restructure, to add/remove departments or processes etc  

Integration and  

Coordination  

It assesses improvements in the ability to coordinate and integrate different parts of the organ-

ization, e.g. coordination of production and distribution department, of sales and production 

planning departments etc  

Flexibility  
It assesses improvements in the organizational ability to adapt to changes in market condi-

tions/requirements  



LINKING SOFTWARE REQUIREMENTS TO BUSINESS VALUES 

  

 

 

Journal of Information Technology Management Volume XXI, Number 3, 2010 

 

35 

List of Non-Functional Requirements (NFRs) 

NFR Identifier Description 

Accessibility The capability that allows your system to be accessible by as many people as possible 

Availability and 

Reliability 

The capability that makes sure that your system will perform its intended function satisfactorily 

(from the viewpoint of the user) for its intended life under specified environmental and operating 

conditions 

Compatibility 

 

The capability that makes your system more compatible with previous versions, various plat-

forms, etc 

Compliance The capability that makes your system compliant with the specified standards or regulations 

Composibility 

 

The capability that provides users the ability to compose the system from plug-and-play compo-

nents 

Constraints 

It refers to the different types of constraints (which could be for example Interface Constraints, 

Protocol Constraints, Platform Constraints, Architectural Constraints, Design and development 

Constraints, Networking Constraints, etc) which may be  imposed on the performance/output of 

the system so as to enable the system to better realize the business objectives 

Human Engineering 
The functionalities that takes into considerations aspects of human performance principles, mod-

els, measurements, and techniques during system design 

Security 
The capability that makes your system and aspects related to information and communication 

more secured 

Integrity 
The capability that makes sure that the data maintained by the system is accurate, authentic, and 

without corruption 

Interoperability 

The capability that provides the ability to your system to inter-operate with other diverse systems, 

taking into account social, political, and organizational factors that impact system to system per-

formance 

Flexibility 

The capability that assists in deploying changes to the system with minimal cost/effort.  The 

changes could be in respond to environment or stakeholder requirements, or driven by business 

opportunities 

Installability and  

Portability 

The capability that allow for deployment or transfer of your system‟s hardware or software envi-

ronment in/across environments without major effort 

Reusability 
The capability that enable re-use of system attributes (features, functionalities, design characteris-

tics, etc) in future systems 

Stability / Resilience 
The capability that enables your system to maintain an acceptable level of service in the event of 

natural or human-induced disaster 

Maintainability 

The capability that enable technical support personnel to install, configure, and monitor computer 

products, identify exceptions or faults, debug or isolate faults to root cause analysis, and provide 

hardware or software maintenance in pursuit of solving a problem and restoring the product into 

operation 

Usability 
The capability that enables the users to learn, operate, prepare inputs and interpret outputs 

through interaction with the system at ease 

Resource Savings 
The functionalities that enable saving of key resources for example financial saving, time saving, 

effort saving, equipment saving 

Workload Capacities 
The functionalities that contribute towards increasing the system‟s ability to handle capacity, 

throughput, and response time 

Aesthetic Features 
The functionalities that contribute to an increase in aesthetic properties of the system (e.g. better 

appearance, more environment friendly, etc) 

Durability The capability that contributes to an increase in the lifespan of your product/service 

 


