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a b s t r a c t 

The Agile manifesto focuses on the delivery of valuable software. In Lean, the principles emphasise value, 

where every activity that does not add value is seen as waste. Despite the strong focus on value, and that 

the primary critical success factor for software intensive product development lies in the value domain, 

no empirical study has investigated specifically what value is. This paper presents an empirical study 

that investigates how value is interpreted and prioritised, and how value is assured and measured. Data 

was collected through semi-structured interviews with 23 participants from 14 agile software develop- 

ment organisations. The contribution of this study is fourfold. First, it examines how value is perceived 

amongst agile software development organisations. Second, it compares the perceptions and priorities of 

the perceived values by domains and roles. Third, it includes an examination of what practices are used 

to achieve value in industry, and what hinders the achievement of value. Fourth, it characterises what 

measurements are used to assure, and evaluate value-creation activities. 

© 2016 Elsevier Inc. All rights reserved. 
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. Introduction 

Agile and Lean Software Development have gained much popu-

arity during the last decade. The very first principle of Agile Man-

festo reflects on the highest priority to be satisfying customers

hrough delivery of valuable software. Similarly Lean principles

ave a particular emphasis on Value and the first principle of Lean

oftware development considers every activity or process to be

aste unless it adds some Value to either the company or its cus-

omers ( Poppendieck, 2011 ). 

The focus on Value is in line with most studies looking at crit-

cal success factors for software intensive product development,

istinguishing successful from failed software projects, showing

hat the primary critical success factors lie in the Value domain

 Boehm, 2006b ). The understating of Value as a concept is how-

ver somewhat limited ( Dingsøyr et al., 2012; Dybå and Dingsøyr,

0 08; Racheva et al., 20 09 ). Value is traditionally seen as profit

eneration and adding Value is a pecuniary activity that needs to

e taken into account from a software business perspective. Value

s however a much more complex concept as described by Khurum

t al. (2013) ; 2014 ) in their Software Value Map. There they elab-

rate not only on Customer Value, and Financial Value for the de-
∗ Corresponding author. 

E-mail addresses: hiva@chalmers.se (H. Alahyari), 

ichard.berntsson.svensson@bth.se (R. Berntsson Svensson), tony.gorschek@bth.se (T. 

orschek). 

URL: http://www.rbsv.eu (R. Berntsson Svensson), http://www.gorschek.com (T. 

orschek) 

S  

s

2

 

t  

ttp://dx.doi.org/10.1016/j.jss.2016.12.007 

164-1212/© 2016 Elsevier Inc. All rights reserved. 
elopment company, but also on internal Value Aspects such as the

alue (or Value degradation of assets) and legacy within the devel-

pment company. 

Independent how you define and use Value however, the ba-

ic aim for a company developing software intensive products and

ervices (called company from now on) is to maximise Value cre-

tion for a given investment. For this to be possible it is necessary

o understand what is considered Value and what are the strate-

ies that drives Value and assures the Value creation ( Aurum and

ohlin, 2007 ). 

To the best of our knowledge no empirical study has inves-

igated how different companies interpret the Value concept, to

hat extent Value and different Value Aspects are defined, what

alue Aspects they consider important to achieve, and how Value

spects are assured and/or measured. This paper presents the re-

ults of an empirical study that includes data collected through in-

epth interviews with 23 participants from 14 different software

evelopment organisations in Sweden. 

The remainder of this paper is organised as follows. In

ection 2 , the background and related work are presented.

he research methodology is described in Section 3 , and

ection 4 presents the results and relates the findings to previous

tudies. Section 5 holds the main conclusions. 

. Background and related work 

Agile methodologies with the promise of satisfied customers

hrough early and continuous delivery of valuable software have

http://dx.doi.org/10.1016/j.jss.2016.12.007
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brought unprecedented changes to the software engineering field

since the articulation of the agile manifesto in 2001 ( Agile Mani-

festo ). Poppendieck and Poppendieck (2003) state that the success

of many of the practices of Agile Software Development (ASD) can

be explained by understanding the principles of Lean software de-

velopment. The main principle of Lean states that all activities and

work products that do not contribute to the customer Value are

considered waste ( Poppendieck and Poppendieck, 2003 ). 

While a substantial amount of papers (e.g. Conboy and Mor-

gan, 2011; Korkala and Abrahamsson, 2007; Mishra and Mishra,

2011; Petersen and Wohlin, 2009; Wang et al., 2012 ) have been

published in recent years on issues related to agile software de-

velopment, contributions often have been around particular ag-

ile methods or comparing agile and other development processes.

Conboy and Morgan (2011) looked into the applicability and im-

plementation of open-innovation in agile environments and chal-

lenges when combining agile and open-innovation principles. In

Korkala and Abrahamsson (2007) , the authors conducted two case

studies to investigate the communication in distributed agile de-

velopment. In addition, Mishra and Mishra (2011) investigated how

agile development methodologies and management approaches are

used in development of complex software projects, while Petersen

and Wohlin (2009) identified issues and advantages when imple-

menting incremental and agile practices in large-scale organisa-

tions. Wang et al. (2012) looked into how lean software develop-

ment approaches can be applied in agile software development. In

a study by Dingsøyr et al. in 2012 they examined publications on

Agile, during the decade after introduction of the Agile methods in

2001. The results show that the majority of research was related

to the differences between process-oriented approaches such as

CMM/CMMI and Agile methods such as XP ( Dingsøyr et al., 2012 ).

However, no study was found to have a dedicated focus on the

concept of Value and Value assurance ( Dingsøyr et al., 2012 ). 

Although the majority of the published papers do not specif-

ically look into Value and Value creation, some studies (e.g.

de Azevedo Santos et al., 2011; Conboy, 2009; Hoda et al., 2011;

Maruping et al., 2009; Petersen and Wohlin, 2010 ) have been

published about Value creation through agile practices. How-

ever, they are limited to a few Value Aspects such as quality

( de Azevedo Santos et al., 2011; Conboy, 2009 ), simplicity ( Conboy,

2009; Maruping et al., 2009 ), frequent releases ( Hoda et al., 2011;

Petersen and Wohlin, 2010 ), and economy ( Conboy, 2009 ). In ad-

dition, Racheva et al. (2009) conducted a systematic review on

how business Value is created in agile projects. They found, with

very few exceptions, that most published studies take the con-

cept of business Value for granted and do not state what it means

in general as well as in the specific study context. Racheva et al.

(2009) could not find any study which clearly indicates how ex-

actly individual agile practices, or groups of practices, create Value.

The need for conducting empirical research into Value and Value

creation in agile projects was mentioned as one of their implica-

tions. 

Chase (2001) proposed a list of Value aspects that an individ-

ual task could contribute towards. However, a detailed account of

value considerations relevant for different perspectives like cus-

tomer and internal business Value are missing. Several other re-

searchers (e.g. Conboy, 2009; Fogelstrom et al., 2010; Song et al.,

2009 ) have presented Value constructs and corresponding valu-

ation/measurement solutions needed for making decisions about

software product development. However, the contributions are of-

ten isolated and with a limited focus on, for example, only cost,

or only product characteristics such as simplicity and usability.

Moreover, some researchers (e.g. Cleland-Huang, 2015; Golfarelli

et al., 2013 ) have looked into how to use Value as input to pri-

oritization and release planning. In Cleland-Huang (2015) , the au-

thor describes an approach that takes value into account when pri-
ritizing, while the Golfarelli et al. (2013) proposed an optimiza-

ion model that creates a release plan that maximizes the business

alue from a user perspective. However, none of these papers in-

estigated what Value is, how it is defined and used in industry, or

ow is it measured and assured. Instead, in Cleland-Huang (2015) ,

he author used return on investment as Value, while Golfarelli

t al. (2013) used the value aspect of perceived value (from a cus-

omer perspective) as defined in Khurum et al. (2013) . 

A comprehensive description of existing software value aspects

s provided by Khurum et al. (2013) , who distinguish major four

erspectives, Customer, Internal Business, Financial , and Innovation

nd Learning . The Customer perspective is concerned with the

alue proposition that the company operates to satisfy customers,

hus generate more sales to the most relevant (i.e. the most prof-

table) customer groups through the maximisation of Value as-

ects such as Perceived Value and Usability ( Khurum et al., 2013 ).

he Internal Business perspective focuses on Value aspects that are

oncerned with internal aspects that can be taken into consider-

tion, such as architectural aspects, but also values tied to differ-

ntiation and maintaining quality of development base ( Khurum

t al., 2013 ). The Financial perspective includes the aspects and

trategies that a company takes into account in order to contribute

o the bottom-line improvement of the company. It embodies the

ong-term strategic goals of the organisation in traditional financial

erms ( Khurum et al., 2013 ). The Innovation and Learning perspec-

ive takes into account the intangible possessions of an organisa-

ion. It focuses mainly on skills and capabilities and internal prac-

ices that are required for supporting the Value creating processes

 Khurum et al., 2013 ). 

Despite the importance of Value, and that Value is considered

ritical in Agile software development, to what extent companies’

tilise Value, how Value is defined, and used, is largely unexplored.

hase (2001) proposes a list of Value aspects; however, a detailed

ccount of value considerations relevant for different perspectives

issing. Although Khurum et al. (2013) provide a consolidated

iew on the concept of Value, they do not look into how different

ompanies interpret the Value concept, nor what Value Aspects are

onsidered important to achieve and how these Value Aspects are

ssured and/or measured, which is the purpose of this study. 

. Research methodology 

The investigation presented in this paper was carried out using

 qualitative approach, namely in-depth semi-structured interviews

 Robson, 2002 ). The objective of qualitative research is to study

nd understand phenomena within their real-life context ( Robson,

002 ). A qualitative approach is useful when the purpose of the

tudy is to explore an area of interest where the aim is to improve

he understanding of the phenomena that has not yet been investi-

ated fully ( Robson, 2002 ). Although Khurum et al. (2013) provide

our major perspectives of Value with associated Value Aspects (VA

rom now on), they do not look into how different com panies in-

erpret the Value concept, nor what VAs are considered impor-

ant to achieve. Thus, a further in-depth understanding of Value

s needed. Since the purpose of this study was to gain an in-depth

nderstanding of Value, its definition (into different types, called,

hich of these VAs are considered the most important in indus-

ry, and how is Value used and measured/assured in agile software

evelopment organisations, a qualitative approach was chosen. 

Predicting the probable diversity of definitions and set of VAs

hat could be collected, semi-structured interviews would best

eet the objectives of this study. In addition, we choose to use in-

erviews as the concept of Value could be very contextually depen-

ent, and it could be defined and approached differently amongst

ompanies. For this reason it was important to have a presence

hen eliciting the data making it possible to elaborate on what
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Table 1 

SDO characteristics. 

SDO Participant/Role Type of Identification Domain Number of Number of 

interview of Value employees used agile 

Aspects (SDO) practices 

A 1. Agile driver (PM) Joint Joint Telecom 300 30 

A 2. Product owner (PO) Joint Joint Telecom 300 33 

B 1. Product owner (PO) Joint Joint Telecom 300 25 

B 2. Project Manager (PM) Joint Joint Telecom 300 29 

C 1. Product owner (PO) Joint Separate Telecom 300 11 

C 2. Project Manager (PM) Joint Separate Telecom 300 24 

D 1. Program responsible (PM) Joint Separate Telecom 55 46 

D 2. Product owner & System architect (PO) Joint Separate Telecom 55 42 

E 1. Customer Project Manager (PM) Single Single Telecom 28 20 

F 1. Process Manager (PM) Joint Separate Automotive 25 (only team) 15 

F 2. Product owner/Technical expert (PO) Joint Separate Automotive 25 (only team) 15 

F 3. Architect/Requirements (PO) Separate Separate Automotive 25 (only team) 15 

G 1. Product owner (PO) Joint Separate Automotive 15 (only team) 21 

G 2. Scrum master (PM) Joint Separate Automotive 15 (only team) 27 

H 1. Scrum master (PM) Separate Separate Automotive 100 9 

H 2. Product owner (PO) Separate Separate Automotive 100 26 

I 1. Project manager/developer (PM) Single Single Automotive N/A 22 

J 1. Scrum master (PM) Joint Separate Defence industry 200 42 

J 2. Product owner/System architect Joint Separate Defence industry 200 31 

K 1. Scrum master (PM) Single Single IT-Consultancy 110 39 

L 1. Scrum master/verification responsible (PM) Single Single IT Management consultancy 180 39 

M 1. Consultant/Agile coach (PM) Single Single Consultancy N/A 45 

N 1. Business consultant (PO) Single Single Consultancy 6 (only team) 21 
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e were looking for. Interviews also allow the possibility to ensure

 deeper understanding of the Value perspectives. Interview based

nteractions between the interviewer and participant enabled us to

ncover the ambiguities when necessary and compensate for dif-

erent definitions and approaches. In addition, the interviewer had

he chance to validate the questions with the interviewee lessening

he chances of misunderstandings. That is, the interviewer went

ack to the interviewee to validate the interviewers interpretation

f the results to minimise misinterpretations and validate the re-

ults. 

The following research questions provided a focus for the em-

irical investigation: 

• RQ1: How is the concept of Value defined in Agile organisations

developing software intensive products and systems? 
• RQ1.1: What Value Aspects are considered most important? 
• RQ2: How is the concept of Value used in Agile organisations

developing software intensive products and systems? 
• RQ2.1: How is Value measured/assured/evaluated? 

.1. Research design and data collection 

The investigation can be divided into three phases: 

Planning/Selection. The two target roles within each software

evelopment organisation were the process responsible, and the

ole/function responsible for decision of what is prioritised and se-

ected for implementation (often product owner). That is, the role

esponsible for the overall development process, and the role re-

ponsible for what features, and what quality, is delivered. 

A combination of maximum variation ( Patton, 2002 ) and con-

enience sampling ( Patton, 2002 ) were used for selecting the par-

icipants in this study. Within our industrial network, for each

ompany, we conducted “gate-keepers” at each software develop-

ent organisation. They helped us in identifying the two partic-

pants that were the most suitable to participate in this study.

hat is, the researchers neither influenced the selection of partic-

pants nor had any personal interest towards any of the partici-

ants. Depending on the size of the organisation and the defini-

ion of areas of responsibility, the two target roles could be han-

led either by two people or only one. The roles had different ti-

les such as Project Manager/Leader, Agile expert, Scrum Master,
roduct Owner/Manager, and Technical expert. In total, 23 partici-

ants at 14 Software Development Organizations (SDO) from nine

ompanies participated, resulting in 23 data points. 

All nine companies and 14 SDO develop embedded systems

nd, according to the participants themselves use Agile methods.

he SDO themselves vary in respect to size, type of products, and

pplication domain; a characterisation (following the guidelines of

varsson and Gorschek, 2011 ) can be seen in Table 1 (more details

re not revealed for confidentiality reasons) following the recom-

endations of Ivarsson and Gorschek (2009) . 

Data Collection. The data collection method used was semi-

tructured interviews with open-ended questions ( Robson, 2002 ).

n some of the interviews, one participant and one interviewer at-

ended; while in others two participants and one interviewer were

resent, as shown in Table 1 , column “Type of interview”. In addi-

ion, the column “Identification of Value Aspects” in Table 1 shows

f the identified VAs were identified jointly or separately. Although

e preferred to conduct all of the interviews separately and hav-

ng the interviewees to identify the VAs individually, some of the

articipants from a number of SDO insisted to have the interviews

nd/or the identification of VAs jointly. Moreover, for some SDO,

nly one participant was able to participate in the study to answer

uestions in relation to Value in ASD (see Table 1 ). 

During the interviews, first the purpose of the study was pre-

ented to the participant., followed by demographic questions, e.g.

he participants were asked to identify which agile practices that

ere utilised in their development processes based the Agile Al-

iance’s list of 58 agile practices ( Agile Alliance ). Then, questions

bout how they define Value and what they consider as Value

ere discussed in detail. The participants answered the questions

rom the perspectives of their SDO and their role. In addition, the

articipants were asked to prioritise the identified VAs using the

00-dollar method ( Leffingwell and Widrig, 2003 ). The prioritisa-

ion was conducted using an empty paper sheet with two sepa-

ate columns, one for the identified VAs and one for the distri-

ution of the 100 dollars. All interviews were conducted in En-

lish and varying in length from 60 to 120 min. All the interviews

ere conducted on-site and both recordings and written extensive

otes were taken in order to facilitate and improve the analysis

rocess. 
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Identified 
Value Aspects

Explanation by 
interviewee

Combine 
Value Aspects

Check 
Software 

Value Map

Final 
categorisation 

Time to 
market

Deliver 
in time

Speed

Delivery 
time

Keep 
deliveries 
on time

Important 
to start 

production 
on time

Keep 
delivery 

time

Delivery 
process 

w.r.t. 
time

Delivery 
process 

w.r.t. 
time

Process

Example of categorisation
of Value Aspects

Fig. 1. The process of identifying the VA categories. 
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Analysis. All the written extensive notes from the interviews

were imported into spreadsheets to enable analysis of qualita-

tive data. Data was analysed in this study using content analysis

( Robson, 2002 ), which includes marking and discussing interesting

sections in the extensive notes. 

In our study, once all VAs had been identified and categorised,

we checked the explanation the interviewee gave for each VA to

make sure that what the interviewee stated as a VA corresponded

to their explanation, as shown in Fig. 1 . For example, one inter-

viewee stated that time to market is a VA and gave the explana-

tion that it is about keeping deliveries on time , while another in-

terviewee identified speed as a VA with the explanation that it is

about keeping delivery time , as illustrated in Fig. 1 . Then, we com-

bined all VA in the same category into a higher abstract VA, e.g.

the VAs time to market, speed , and deliver in time where combined

into a new VA called delivery time , as illustrated in Fig. 1 . Each of

these combined categories was then discussed among all authors.

The next step in the categorisation of the VA was to look into the

SVM to see if there was any category that was similar to our com-

bined categories. This step included to read the description of the

VA in the SVM, match it, if possible without combined category

and sometimes with the originally stated VA from the interviewee.

This was done to make sure that we did not assign an identified

VA to a wrong category. Then, if there was a matching category in

the SVM (we compared the description in the SVM with the ex-

planations given by the interviewees) we assigned our combined

category to the one identified in the SVM. For example, the com-

bined category of delivery time was assigned to the VA of Delivery

process w.r.t. time from the SVM, as illustrated in Fig. 1 . In all cases,

we identified a similar category in the SVM. 

During the data analysis, the authors examined the VAs and

the categories from different perspectives. The analysis of data was

an iterative and interpretative process. If a certain VA belonged to

more than one category (see categories in Table 3 ), the assigned

dollars by the participants were divided between the categories.

The results from the analysis are found in Section 4 . 

3.2. Validity threats 

For this study, as for any study, there are validity threats worth

discussing. We consider the four perspectives of validity threats as

presented in Runeson and Host (2009) . 
Construct validity. These threats refer to the relation between

he research method and the observations from the study ( Runeson

nd Host, 2009 ). There is a threat that the practitioners may have

isunderstood the researchers and the questions asked due to the

se of different terms and references. In order to minimise this

hreat, we used peer debriefing ( Runeson and Host, 2009 ). Peer

ebriefing suggests that the research is carried out by a group

f researchers instead of a single researcher, which may minimise

he threat of being biased towards one researchers terms and ref-

rences. Moreover, research colleagues were involved during the

esearch design to review and give feedback. As a final step to

inimise the threat of misunderstandings, the interview questions

ere designed based on the research questions and reviewed by

he authors and research colleagues. Another threat is related to

he presence of a researcher during the interviews. The practi-

ioners may have felt threatened to express their opinions. Hence,

he practitioners may have answered the questions in relation to

hat they thought were the researchers expectations. This threat

as minimised by the guarantee of anonymity, and the answers

rom the interviews were only to be used by the researchers. A

hird threat to construct validity is the selection of the companies

nd the practitioners. The companies were selected within our in-

ustrial network, which provided the researchers with the needed

rust from the companies. Since the practitioners were not fully

andomly sampled, there is a threat to selection bias. That is, only

ractitioners with a positive attitude towards Value are selected.

owever, the practitioners were selected based on their roles by a

gate-keeper” at each company, as shown in Table 1 . 

Internal validity. Since this study is of empirical nature, the

isk of identifying incorrect VA and factors is a validity threat. In

rder to mitigate this threat, we recorded the interviews to assure

hat we did not misunderstand the interviewee. In addition, the

esearchers had the chance to validate the questions and answers

ith the participants, which minimises the chances of misunder-

tandings. Furthermore, more than one researcher participated in

ach step of the analysis. This strategy also partly helps in min-

mise the threat of incorrect generalisations when abstracting VA,

alue creation and measurements, activities need for achieving the

As, and barriers for achieving the VAs. This risk could be ad-

ressed through more case studies and systematic theory building

ased on empirical data ( Eisenhardt and Graebner, 2007 ). 
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Table 2 

The most and least used agile practices. 

Agile Practice Frequency % 

Backlog 23 100 

Estimation 22 95 .7 

Agile Team 22 95 .7 

Backlog Grooming 21 91 .3 

Unit Testing 20 87 .0 

Acceptance Testing 19 82 .6 

Daily/Scrum Meeting 19 82 .6 

Integration 19 82 .6 

Iteration 18 78 .3 

Burn-down Chart 18 78 .3 

BDD (Behavior Driven Development) 4 17 .4 

Mock Objects 4 17 .4 

Rules of Simplicity 3 13 .0 

Story Mapping 3 13 .0 

Three C’s (Card, Conversation, Confirmation) 3 13 .0 

Ubiquitous Language 2 8 .7 

INVEST 2 8 .7 

Given-When-Then 1 4 .3 

CRC (Class, Responsibilities, Collaborators) Cards 1 4 .3 

Project Chartering 0 0 

Niko-Niko Calendar 0 0 

 

t  

(  

t  

t  

s  

t  

s  

c  

s  

u  

g  

i  

T  

t  

e

 

t  

t  

c  

o  

o  

i  

i  

w  

c  

t  

i

4

 

c  

p  

i  

u  

o  

a  

t  

s

 

f  

Table 3 

Identified value aspects. 

ID Category Frequency Amount of 

(number of spent dollars 

participants) 

1 Delivery Process w.r.t. time 15 (65%) 372 (16%) 

2 Perceived Quality 12 (52%) 257 (11%) 

3 Cost (product, project) 11 (48%) 235 (10%) 

4 Actual Quality (product, code, 

architecture, or stability) 

10 (44%) 261 (11%) 

5 Processes, Ways of Working 

(WoW), Tools 

10 (44%) 175 (7.5%) 

6 End-User Performance, Usability 8 (35%) 140 (6%) 

7 Innovation, Knowledge of 

Organisation 

7 (30%) 100 (4%) 

8 Customer Relationship 6 (26%) 100 (4%) 

9 Knowledge of feature Value for 

customer or product usage 

6 (26%) 147 (6%) 

10 Revenue, Business Value 5 (22%) 140 (6%) 

11 Functionality 5 (22%) 135 (6%) 

12 Non-Functional Requirements, 

Hedonic Value 

4 (17%) 78 (3%) 

13 Competitiveness 3 (13%) 70 (3%) 

14 To keep positive attitude, 

Professionalism 

2 (9%) 35 (1.5%) 

15 Maintainability 2 (9%) 20 (1%) 

16 Reliability 1 (4%) 35 (1.5%) 
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External validity. These threats are concerned with the ability

o generalise the results beyond the case companies in this study

 Runeson and Host, 2009 ). The results of this study are limited to

he investigated case companies. However, the objective of qualita-

ive studies is rarely to generalise beyond the actual setting. In-

tead, qualitative studies focus on explaining and understanding

he investigated phenomena. In addition, the design of qualitative

tudies is difficult, if not impossible, to replicate since identical cir-

umstances may not be possible to recreate. However, by under-

tanding the investigated phenomena in one setting may help in

nderstanding other situations. This means, for the findings to be

eneralisable, the context and characteristics of the case companies

n this study needs to be compared with the context of interest.

o help the reader to understand the relevance of the study, and

o be able to compare with other situations, the characteristics of

ach company in this study are presented in Table 1 . 

Reliability. Threats to reliability refers to the dependency be-

ween the analysis and the specific researcher. To minimise the

hreats to the reliability of this study, an interview guideline was

reated to make sure that all relevant areas were covered. More-

ver, in order to minimise the threat of wrong interpretations, all

f the 23 interviews were recorded. Furthermore, member check-

ng was used during the interviews for recording and prioritis-

ng the VAs. During the interviews, the participants identified VAs

ere added to an empty paper sheet with clear and separate

olumns, one for the identified VAs, and another column in which

he participants prioritised each of the identified VAs by distribut-

ng the 100 dollars. 

. Results and analysis 

In order to provide a better understanding of the context and

haracteristics of the SDO in this study, their agile development

rocesses, and their compliance with agile practices, the partic-

pants were asked to identify which agile practices that were

tilised in their development processes. Across all 14 SDO, 56 out

f the 58 agile practices identified in Agile Alliance were used. The

verage number of used agile practices amongst all of the 23 par-

icipants was 26. The most and least used agile practices can be

een in Table 2 . 

The most frequently used agile practice was Backlog (n = 23),

ollowed by Estimation (n = 22), Agile Team (n = 22), and Unit Test-
ng (n = 20). In contrast, the least frequently used agile practices

ere Niko-Niko Calendar (n = 0) and Project Chartering (n = 0),

ollowed by CRC Cards (n = 1), and Given-When-Then (n = 1). The

gile practice Niko-Niko Calendar was not a familiar practice among

he participants. However, some participants had heard of its other

ame, namely Mood Board . 

With regards to the domain and the size of the SDO, we could

ot find any statistical significant correlation between used agile

ractices and the domain, or the size of the SDO. The only differ-

nce between the domains and used agile practices was the num-

er of used practices. The average number of used agile practices

n the defence industry was 37, while the consultancy companies

sed 36 agile practices on average. For the telecom industry, 26

ractices were used in average, while the average for the automo-

ive industry was 19 used agile practices. 

In general, the most used agile practices among the SDO in this

tudy were similar to the most used practices reported in the liter-

ture ( Diebold and Dahlem, 2014; Jalali and Wohlin, 2010; Version

ne ). Continuous Integration has been reported as one of the most

sed agile practices in several studies, e.g. Diebold and Dahlem

2014) ; Jalali and Wohlin (2010) ; Version one , which is inline with

ur results (although Continuous Integration was not among the

op ten used Agile Practices in Table 2 , it was used by 17 par-

icipants, hence it was the 11th most used practice). Four of the

op six agile practices in the VersionOne survey ( Version one )

 Daily/Scrum meeting, Iteration, Unit Testing , and Estimation/Burn-

own Chart ) also appear among our most used agile practices. 

In a study by Jalali and Wohlin (2010) , the two most frequently

sed agile practices were Continuous Integration and Daily/Scrum

eetings , which also appear among the most frequently used agile

ractices in our study. However, there are differences between our

esults and the results in Jalali and Wohlin (2010) . Among the top

en used practices in Jalali and Wohlin (2010) , only three ( Continu-

us Integration, Daily/Scrum meetings , and Backlog ) were among our

op ten. The difference between the results may be explained by

he focus of the studies. In the study by Jalali and Wohlin (2010) ,

he focus was most frequently used agile practices in the context

f Global Software Engineering, while we focused on agile software

evelopment organisations. 
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Table 4 

Actual stated value aspects from SDO C. 

Participants from SDO C (Telecom domain) 

Participant one: PO Participant two: PM 

Value Aspect Dollars Value Aspect Dollars 

User experience Value (in 

regards to both quality of 

the work and innovation 

aspect) 

40 Perceived quality 

(external) 

20 

Value in reaction to cost 20 Innovations/patents 15 

Differentiation Value 20 Customer relationships 

(cost) 

15 

Usefulness of features in 

general (pragmatic Value) 

20 Customer relationships 

(speed, 

responsiveness) 

15 

Human knowledge 10 

Cost of development 10 

Internal quality (e.g. 

good code) 

5 

Customer specific 5 

Hygiene 5 
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Diebold and Dahlem (2014) conducted a systematic mapping

study to identify empirical evidence on the current usage of agile

practices in industry. The two most used agile practices in Diebold

and Dahlem (2014) were Time Boxing and Planning Meeting , which

were among the most used agile practices in our study. In our

study, Time Boxing is called Iteration (see Table 2 ), while Planning

Meeting in Diebold and Dahlem [21] refers to Daily/Scrum Meetings

in our study (see Table 2 ). Moreover, The agile practice Estimation

was the second most used agile practice in our study, which is in-

line with Diebold and Dahlem (2014) where Team-Based Estimation

was assigned to be part of the Planning Meeting category of agile

practices. 

4.1. How value is defined and prioritised (RQ1 and RQ1.1) 

We asked the participants how they define and use Value, and

what Value means to them (RQ1). The participants could state any-

thing that adds Value to their organisation, product, or customers.

Our approach was not to impose preconceived definitions of Value

but try to understand industrial practice and the participants’ own

interpretations of Value. In total, the 23 participants identified 134

Value Aspects (VA) with an average of six VAs per participant. The

134 VAs were categorised into 16 categories. The naming of the

final 16 categories (see Table 3 ) that emerged from the 134 VAs

were inspired by the VA in the Software Value Map ( Khurum et al.,

2013 ). In addition, we asked the participants to prioritise the im-

portance of their identified VAs. The participants used the 100-

dollar method ( Leffingwell and Widrig, 2003 ) for the prioritisation.

Looking at Table 3 , we see that Delivery Process w.r.t. time (15

of 23 participants, from all four domains) was the most frequently

mentioned VA, followed by Perceived Quality (12 of 23, from tele-

com and automotive domain), Cost (11 of 23, from all four do-

mains), Actual Quality (10 of 23, from all four domains), and Pro-

cesses, Ways of Working and Tools (10 of 23, from all four domains).

In general, there is a relation between the frequency of the

mentioned VAs and total amount of spent dollars, as illustrated in

Table 3 . However, there are a few exceptions, although the differ-

ences are minor. Looking at Cost and Actual Quality. Cost was men-

tioned by 11 participants while Actual Quality was mentioned by

10, but Actual Quality received 261 dollars in total while Cost re-

ceived 235 dollars. Moreover, Actual Quality and Processes, Ways of

Working and Tools (ID 5 in Table 4 ) were mentioned with the same

frequency (10 participants), but Actual Quality was assigned more

dollars. Although Actual Quality was not mentioned as frequently

as Cost and Processes, Actual Quality seems to be very important

for some of the participants. 
Several participants explained that the importance of deadlines

s the reason for stating Delivery Process w.r.t. time as a VA. One

articipant explained the importance of deadlines, “delivery on time

s important, project manager has deadlines based on customer and

roject needs”. One reason for the frequency of Perceived Quality

as explained by one participant from the telecom domain, “qual-

ty is very important but sometimes you take it for granted”. Another

articipant from the automotive domain explained that he would

ike to see their organisation to be known as “best in class” in

quality assurance”. However, no details were offered as to if this

onstituted value from a (external) customer perspective, or if it

as an internal business view. 

One reason of why Delivery Process w.r.t. time was viewed as the

ost important VA could be that all SDO use Agile Software Devel-

pment (ASD) processes. A key characteristic of any ASD process is

n explicit focus on delivering valuable software to the customer

 Agile Manifesto ), hence the ASD process is a Value creation pro-

ess where delivery time plays an important role, and is among the

ain principles of Agile Manifesto , Poppendieck and Poppendieck

2003) . This was supported by one interviewee who reflected on

his as an obvious fact by stating that “deliver often and in time are

gile principles”. Perceived Quality is partly related to Quality Re-

uirements (QR), e.g. usability and performance. The importance

f Perceived Quality is inline with Svensson et al. (2012) where QR

ere labeled as critical in software product development. In addi-

ion, not dealing with QR may lead to increased time-to-market,

hich is related to the VA of Delivery Process w.r.t. time . Therefore,

t is not surprising that Delivery Process w.r.t. time and Perceived

uality are viewed among the most important VAs among the par-

icipants in this study. However, interesting enough is that no de-

ails in relation to if, or how Perceived Quality was evaluated. 

The VA of Cost (ID 3 in Table 3 ) consists of three perspectives,

1) cost from a project perspective in terms of planning and ad-

erence to plan to make sure that the company can handle the re-

ources, e.g. the development team, (2) the relative perceived value

y the customer given the cost of the product in relation to the

alue perceived, and (3) the company’s return on the investment

iven the cost of the product. One reason why Cost (from a project

erspective) was a frequently mentioned VA was explained by one

articipant: “we have to stay on budget, project management wants

hat”. Several other participants mentioned similar reasons (from

 return on investment perspective), e.g. “it is common sense” that

ost and to be cost efficient must be considered. Another partici-

ant explained that Cost is important because we need to consider

he customer revenue by stating, “based on the information from the

eature owner and competitor analysis it is important to consider the

ustomer revenue”. McDougall and Levesque (20 0 0) , suggested that

f companies are seeking to improve customer satisfaction through

erceived Value, they need to consider the results or benefits cus-

omers receive in relation to the price paid and other costs asso-

iated with the purchase. This is supported by one of the partici-

ants (from the perceived value by the customer perspective), who

xplained that “it is important for us that our customer can save cost

nd so the developed e.g. feature is profitable for them”. According to

hurum et al. (2013) , cost is not considered a VA in itself, cost is

ather seen as a qualifier of VAs that needs/should be maximised.

or example, including a feature that is aimed towards enhancing

.g. functionality, adds Functional Value, but has a cost. One ex-

lanation of why Cost in itself is seen as a VA among the partic-

pants in this study may be that it can be viewed as an internal

erspective for the purposes of pricing, but also planning activities

o utilise resources in the SDO ( Aurum and Wohlin, 2007; Boehm,

006b ). However, this type of distinction was not made by any of

he participants in this study when they identified cost as a VA. 

The VA of Processes, Ways of Working, and Tools (ID 5 in Table 3 )

as the fourth most frequently mentioned category of VAs. Most
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Fig. 2. Prioritised value aspects per domain. 
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f the participants mentioned the need to improve (at different

evels) their agile ways of working as the reason. Other partic-

pants explained that the size of the organisation and following

implicity, in terms of processes, were other reasons. One partici-

ant further explained, “simplicity in our processes is very important,

pecially that we are a big organisation”. No connection to external

customer) VAs were mentioned, e.g. through simplicity we offer

etter external value. Rather this seems to be more of an internal

A as described by Khurum et al. (2013) . 

In general, Time ( Delivery Process w.r.t. time in Table 3 ), Qual-

ty ( Perceived Quality and Actual Quality in Table 3 ), and Cost (ID 3

n Table 3 ) were viewed as the most important VAs. This is inline

ith the golden triangle, i.e. schedule (time), budget (cost), and

uality ( Westerveld, 2003 ) of how Project Management success is

efined. According to Bloch et al. (2012) , large IT projects tend to

un 45% over budget, 7% over time, and deliver 56% less Value than

redicted, thus it is no surprise that the participants in this study

rioritised time, quality, and cost as the most important VAs. Al-

hough the VAs of Delivery Process w.r.t. time and Cost were viewed

mong the most important VAs, and are inline with the golden tri-

ngle, even if the project is delivered on time and within budget

 Cost ) it does not mean that the product delivers high value for the

ustomers. 

Few of the participants motivates their important VA with re-

ards to product Value, instead the VAs are motivated in relation

o internal Value. Hence, there seems to be a project focus among

he participants in this study, despite that we interviewed Prod-

ct Owners who should focus on transforming the product vision

nto a successful product ( Agile Alliance ). This is not inline with

orschek and Davis (2008) , who looked into sub-optimisation, e.g.

hat project managers’ focus on the project and not the prod-

ct. Thus, Functionality , and Perceived Quality (e.g. usability, perfor-

ance) were expected to have a higher priority. Hence, the short-

erm values of the project get a higher priority than the long-term

alues of the product (which is inline with the results of RQ2, see

ection 4.2 ). Not prioritising, e.g. usability and performance leads

o a lower overall quality of the entire system, and thus the value

f the system decreases ( Svensson et al., 2012 ). 

t  
Processes, Ways of Working, and Tools (ID 5 in Table 3 ) was

iewed as the fifth most important VA among the participants

n this study. This may be explained by the common assumption

hat the quality of the software development process is directly

elated to the quality of the software product ( Kitchenham and

fleeger, 1996 ). Hence, Perceived and Actual Quality are important

As, which is inline with the results in this study. However, it is

oticeable that no real distinction was made between Actual and

erceived Quality among the participants in this study. Actual Qual-

ty is related to identifying the important quality characteristics

hat are important for the product, and then find factors in devel-

pment and testing, which affect these quality characteristics, to

nsure that the product works as intended. On the other hand, Per-

eived Quality is the customer’s judgment about the excellence or

uperiority of the product ( Zeithaml, 1988 ). It is important to de-

iver a software product with high Actual Quality ; however, if the

ustomer’s perception of the quality is low, the product may not

e successful. In addition, an excellent software development pro-

ess is more likely to lead to successful projects, and at the same

ime the quality of the product increases, while time-to-market

mproves ( Kitchenham and Pfleeger, 1996 ). 

.1.1. Difference between domains 

In order to improve the understanding of the important Value

spects (VA) in industry, we analysed the identified and prioritised

As based on the four different domains. The participants in this

tudy were from 14 SDO from nine different companies in four do-

ains. Five SDO were from the Telecom domain, four from the au-

omotive domain, four from consultancy, and one SDO from the

efence domain. 

Looking at Fig. 2 , we see that there are differences between the

omains in terms of the importance of different VAs, but also in

erms of how many VAs that are prioritised per domain. 

Looking at the VA of Delivery Process w.r.t. time , overall, all SDO

pent 16% of the total amount of dollars on this aspects. However,

he defence domain assigned 47% of their total amount of dollars

o this VA, while the consultancy domain spent 15%, the automo-

ive domain spent 14%, and the telecom domain 10%. Furthermore,
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the defence domain prioritised six of 16 VAs (prioritised Delivery

Process w.r.t. time, Cost, Actual Quality, Processes, WoW and Tools,

End-User Performance-Usability , and Functionality ), while the SDO

in the consultancy domain prioritised 11 VAs (no priority given

to Perceived Quality, Competitiveness, Professionalism, Maintainability ,

and Reliability ), the automotive domain prioritized 12 (no priority

given to Functionality, Competitiveness, Professionalism , and Main-

tainability ), and the telecom domain prioritised 15 of 16 VAs (no

priority given to Reliability ), as illustrated in Fig. 2 . 

The defence domain in this study viewed Delivery Process w.r.t.

time as their most important VA. The telecom and automotive do-

mains ranked Delivery Process w.r.t. time as the second most impor-

tant VA, while it was viewed as the third most important aspect

for the consultancy domain. 

One reason why the defence domain ranked Delivery Process

w.r.t. time as more important than the other domains may be due

to their large systems and existence of many subsystems within

the system. One system architect from the defence domain stated

that they have informal integration deadlines with associated sub-

systems, which makes delivery time very important. Defence has

large necessity to be compliant to specifications and standards, and

thus often focus on what can be measured instead of Value cre-

ation. This is supported by the prioritisation of the most impor-

tant VA in the defence domain, which were delivery (e.g. deliver

on time and integration deadlines), performance, and code quality

(measured by statistical code analysis). 

Another possible explanation may be related to the use of ASD

processes. The SDO from the defence domain had adopted most

agile practices among the SDO in this study. It was also stated by

a Scrum Master that they are trying to have incremental deliver-

ies to internal customers, hence delivery in time is important for

internal deadlines and for the continuous integration purpose. In

addition, it was also mentioned by one of the managers that late

delivery to customers can end up in penalties and financial loss.

Similar to the discussion about project focus instead of product fo-

cus (see Section 4.1 ), the defence domain increased the overall pri-

ority of the Delivery Process w.r.t. time VA. The main reason for this

is due to hard contractual obligations with regards to time. That is,

being able to deliver in time was more important than delivering

all functionality, or even the correct functionality, while for other

domains, e.g. the consultancy domain, deliver correct functionality

was more important than deliver in time (see Fig. 2 ). 

For the telecom domain, Delivery Process w.r.t. time was consid-

ered important with regards to market pull ( Regnell and Brinkkem-

per, 2005 ). One participant stated that, “delivery in time is impor-

tantÉwith tremendous market push, we need to get out new function-

ality in time”. Another participant further explained that “market

push is willing to pay for functionality than anything else”, thus it is

important to “get out the new functionality in time” as several par-

ticipants emphasised. Although the participants talked about mar-

ket push, their explanations during the interviews showed that

they meant market pull, and that the customers (the market)

are willing to pay for the latest functionality. This is inline with

Svensson et al. (2012) who reported that, although high quality

is important, having an extra function (new functionality) is con-

sidered more important. However, little in terms of research as to

what maximises customer value has been conducted in relation to

this. 

For the SDO in the consultancy domain, they are concerned

with receiving often and early feedback in order to have a better

understanding of their customers’ project, or the particular product

that they are involved in. According to our participants, in order to

benefit from the feedback from their customers and “get close tie

with customers” they need to have short delivery times and fre-

quent deliveries. This works well if the release overhead is reason-

able ( Bjarnason et al., 2011 ). 
When it comes to the automotive domain, where release over-

ead is substantial and it is harder to release actual new products

ars regularly as means to gather customer input, one participant

mphasises the importance of timely deliveries rather as, “deliv-

ry in time is very important in order to start the production of a

ew car”. Since teams work on different parts of the bigger system,

here are many dependencies between teams and deliveries, which

ay explain the importance of delivery time. Another reason may

e related to the distributed development and working with sup-

liers, which was further explained by one participant, “in order to

ake parallel working possible, it is important to keep deliveries in

ime”. When it comes to testing and the system test, delivery time

s of particular importance according to some of our participants.

t was stated “there are not many winter or summer time in a year

o test the climate control”. This is because the whole system does

ot exist in real engine or with real hardware. The simulated en-

ironments are not sufficient or good enough. Especially since not

ll of the vehicles will be used in similar climate/countries, as our

articipants stated. 

Interestingly, Perceived Quality (second most frequently men-

ioned VA, third in priority) was seen as very central for the tele-

om and automotive domains, but not for the defence and consul-

ancy domain. One telecom participant explained, “it is very impor-

ant that our company is perceived as one with a high quality since

e have premium prices”. The importance of keeping a balance be-

ween quality and price to increase customer satisfaction is con-

rmed in the study by Wang et al. (2004) . Similar to the telecom

omain, the automotive domain needs to maintain a certain level

f quality, especially in terms of following standards and quality

ssurance criteria. 

None of the participants from the defence or consultancy do-

ains prioritised Perceived Quality ; however, both these domains

ocused more on Actual Quality than the telecom and automotive

omains. One reason why defence did not prioritize Perceived Qual-

ty may be related to their type of products. This is supported by

he two managers from the defence domain that explained that

he importance of quality for their products is related to the sta-

ility of the software and having high quality code and being able

o measure this. One of the managers further explained, “it is im-

ortant for our company to achieve a reliable base-product with high

uality code in which we can separate customer adaption and base

unctionality”. In addition, the defence domain develop safety criti-

al systems that are inherently to be used in applications that are

ot prone to market-pressure, thus, Actual Quality such as robust-

ess and reliability are of more importance than Perceived Quality . 

The focus on Actual Quality rather than Perceived Quality is not

nline with research in business and economy, which argue that

onsumers expect and desire ’experiences’ rather than function-

lity and services ( Pine and Gilmore, 1998 ). Hence, to be prof-

table, the development organisation should focus on ’experiences’

 Pine and Gilmore, 1998 ). Similarly, SDOs need to deliver a unique

xperience to users in order to survive in a competitive market

 Chapman and Plewes, 2014 ). Although the defence domain is not

rone to as much market-pressure as other domains, e.g. telecom

nd automotive, there is a change in the market context in the

efence domain. The market is changing from a bespoke develop-

ent to a more market-driven industry ( Börjesson and Elmquist,

008 ). Hence, both hedonic (e.g. emotions and feelings) and user

xperience Values may affect the defence domain since this mar-

et changes radically change the future Value creation. 

The consultancy domain did not consider Perceived Quality as an

mportant VA. A possible explanation may be related to the type

f development that is related to the consultancy domain. That is,

hey are mainly developing software for larger organisations and

n most cases; they do not develop the whole product, but rather

 part of a product or project, e.g. manning a project. Hence, devot-



H. Alahyari et al. / The Journal of Systems and Software 125 (2017) 271–288 279 

Fig. 3. Prioritised value aspects per role. 
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ng focus to Perceived Quality is not seen as important. Instead, Ac-

ual Quality was of higher importance for the consultancy domain

the second most important VA for this domain (see Fig. 2 )). One

eason for prioritising Actual Quality is related to having a well-

esigned software architecture. One participant explained, it is im-

ortant “to reduce risk and decrease technical debts” of the project,

enoting a project perspective. This may be related to that con-

ultants are often hired as technical experts and may not have an

verview of the entire product. Instead, the main focus for consul-

ants is to deliver in the project. 

The VA of Processes, WoW and Tools was prioritised by all four

omains; however, it was viewed as the most important VA for

he automotive domain. In addition, the automotive domain as-

igned the most dollars to this VA, as illustrated in Fig. 2 . There

re several main reasons of why the SDO in the automotive do-

ain viewed this VA as the most important one. First, the SDO are

n an adoption phase of agile development. The organisations have

ot yet fully adopted agile software development processes. This

as supported by participants from the SDO who explained that

he internal customers “are not working very agile”. Hence, it is im-

ortant to get the processes in place to be able to deliver software

n time, both to internal and external customers ( Delivery Process

.r.t. time is viewed as the second most important VA). Second, in

ome of the SDO in the automotive domain, in-house software de-

elopment was not yet in place, thus outsourcing and distributed

evelopment introduces challenges to the agile processes and to

eliver software on time. This is inline with several studies, e.g.

orkala and Abrahamsson (2007) ; Ramesh et al. (2006) , that report

n challenges such as difficult communication and delayed deliv-

ries, which supports the importance of having well defined and

fficient processes and ways of working to at least offer control.

hird, several participants from the automotive domain explained

hat the current agile development processes need improvement.

ne participant stated, “we need good working foundations, e.g. bet-

er guidelines”. 

Traditionally, the automotive domain is seen as system engi-

eers. Hence, the automotive domain has a tradition of integrated
ystem development where processes and tools, such as autosar,

re seen as a coordination process in itself. 

The VA Competitiveness (ID 13 in Table 3 ) was only prioritised

y the telecom SDO. This is inline with Wang et al. (2004) that

how the competition between the telecommunication companies

re intense, and companies expecting to make and maintain com-

etitive advantages in their market, need to turn the customers be-

aviour intentions into a purchasing behaviour. It is surprising that

ompetitiveness was not prioritised by the automotive SDO. One

eason may be related their large system integrations and long cy-

les from idea to release, thus Competitiveness was not considered

ue to a higher focus on the project and internal delivery perspec-

ives. 

.1.2. Difference between roles 

We analysed the identified and prioritised Value Aspects (VA)

ased on the different roles of our participants. The roles were

ivided into two main categories. First, Project Manager (PM) in-

ludes the roles that deal with processes, scrum master, agile

river, or project manager. In total, 13 participants are classified

s PM. Second, Product Owners (PO), which includes the roles

f product owners and roles dealing with backlogs, technical ex-

erts, and architects. In total, 10 participants are classified as PO.

ig. 3 shows the prioritised VAs (percentage of total spent dollars)

er role (the numbering and the order of VAs is the same as in

able 3 ). 

Delivery Process w.r.t. time was viewed as the most important

A for both PM and PO, as illustrated in Fig. 3 . This is inline with

he general view of the participants in this study (see Table 3 ), and

ith the view of the most important VA among the four domains

see Fig. 2 ). 

Both Perceived Quality and Cost were viewed as one of the most

mportant VAs for PO and PM. This is not surprising since PM use

he simple golden triangle ( Westerveld, 2003 ) that besides sched-

le (time), deals with budget (i.e. Cost ) and quality (which in-

ludes Perceived Quality ). In addition, in general PM refers to plan-

ing, monitoring, and controlling the projects, which is inline with
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Fig. 4. Distribution of spent dollars per value on individual basis. 
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the view of the most important VA for the PM role. In a sim-

ilar way, POs are responsible for the projects success in Scrum

teams/projects, which explains why Perceived Quality and Cost are

among the most important VAs. 

Looking at the VA of Functionality , it was among the least im-

portant aspects for POs, while Functionality was the fifth most

important VA for PMs. Looking at Table 3 , five participants pri-

oritised Functionality , of which three were from the telecom do-

main, and one from the consultancy domain. The participant from

the consultancy domain that prioritised Functionality mainly works

with customers in the telecom domain. Thus, only one out of five

(from the defence domain) that prioritised Functionality was not

from/worked in the telecom domain. Hence, Functionality may be

of high importance in the telecom domain. This is supported by,

both ( Ramesh et al., 2006 ) who found that functionality is impor-

tant, and the view of important VAs per domain in Fig. 2 . When

combining the telecom and consultancy domain (since the only

consultancy participant works with customers from the telecom

domain), 89% of the total amount of dollars spent on Functional-

ity comes from the telecom domain, see Fig. 4 . 

PMs prioritised Customer Relationship (ID 8 in Table 3 ) higher

than the PO. The PMs viewed Customer Relationship as an impor-

tant VA as they need to sustain a good relationship in order to

benefit customer feedback and customer collaboration. Maintain-

ing a good relationship with customers is central in agile projects

( Chow and Cao, 2008 ) In addition to Customer Relationship , par-

ticipants with the PM role had a higher focus on Knowledge and

Innovation aspect too. Conboy and Morgan (2011) , in their study,

emphasise the importance of customer collaboration and the pres-

ence of customer in order to share ideas/knowledge outside the

team and increase innovation. This may explain why PMs priori-

tised Customer Relationship and Knowledge and Innovation (ID 7 in

Table 3 ) higher than the POs. 

Besides looking into the identification of VAs (see Table 3 ) and

the distribution of assigned dollars by domain and role, we anal-

ysed the data on an individual basis, as illustrated in Fig. 4 . In

Fig. 4 , participants who share the same letter ID and cell color (e.g.

“A” in A1 and A2) were from the same organisation (see Table 1 ).
he first two columns in Fig. 4 show if the participants from the

ame organisation participated in a separate or joint interview ses-

ion (column “Interview”) and if they listed and prioritised the VAs

eparately or jointly (column “List of VA”). For example, B1 and

2 participated in a joint interview session and identified and pri-

ritised the VAs together, while C1 and C2 had a joint interview

ession, but the participants identified and prioritised the VAs in-

ividually. 

In general, looking at Fig. 4 it seems like the participants from

he same organisation that identified and prioritised VAs sepa-

ately were in agreement. Only participants C1 and C2, and G1 and

2 were completely off in terms of agreement of what Value is and

hich aspects are deemed most important, while participants from

DO F were partly in disagreement. SDO C and D were the only

DO from the telecom domain that identified the VAs separately.

hile participants from SDO C had different views of what Value

s, it looks like the participants from SDO D were in agreement.

owever, the VAs in Fig. 4 (columns 1–16) are high-level categories

f VAs that were used during the analysis process (same categories

s in Table 3 ). To have a better understanding of the agreement

evel of participants in SDO D, and to understand the difference be-

ween the two SDO from the telecom domain, Table 4 shows the

riginal identified (i.e. the actual stated VAs by the participants)

nd prioritised VAs from SDO C, while Table 5 shows the actual

As from SDO D. 

As shown in Table 4 , the identified VAs from the two partici-

ants in SDO C were very different, and have different priorities.

his could be an indication that there was no standard way of

efining and prioritising Value within the SDO. One participant

aid, “it is complicated to be able to pinpoint the values”. Another

articipant explained that “it is not clear what value is and how to

ork with value”. This is supported by, both the participants from

DO C, but also from several participants in several SDO in this

tudy, when asked what sources they used, or had access to when

efining Value. Some participants referred to standards and regula-

ory requirements, while others referred to project managers, prod-

ct owners, guidelines or processes of agile development methods,

ut none were specific in terms of exact definitions, rather were



H. Alahyari et al. / The Journal of Systems and Software 125 (2017) 271–288 281 

Table 5 

Actual stated value aspects from SDO D. 

Participants from SDO D (Telecom domain) 

Participant one: PM Participant two: PO 

Value Aspect Dollars Value Aspect Dollars 

To keep our promises 15 Quality 30 

Speed (of delivery) 15 Keep delivery time 20 

Simplicity 15 Keep it simple 15 

We deliver quality 15 Software architecture 

(life cycle/backward 

compatible) 

15 

We deliver customer 

Value, and what they 

really want 

10 Architecture rule 10 

Open and transparent 

communication 

10 Customer first 10 

To keep the positive 

attitude 

10 

We are proud of what 

we do 

10 
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Table 6 

Actual stated value aspects from SDO G. 

Participants from SDO G (Automotive domain) 

Participant one: PO Participant two: PM 

Value Aspect Dollars Value Aspect Dollars 

Robustness (you know 

how the software 

will behave) 

35 To have no customer 

complaints in our 

development division 

30 

Reliability 35 “Best in class” quality 

assurance 

25 

Deliver in time 30 “Best in class” tools 

and processes for 

software 

development 

25 

To be able to work 

with “business 

development” for 

future 

20 

Table 7 

Actual stated value aspects from SDO H. 

Participants from SDO H (Automotive domain) 

Participant one: PO Participant two: PM 

Value Aspect Dollars Value Aspect Dollars 

Knowing the feature 

and function Value 

for the customer 

40 More usable product - 

higher productivity 

for our customers 

30 

Quality (perceived and 

intrinsic) 

20 Customer revenue 20 

Project cost 15 Hedonic Value 20 

Product cost 15 Fuel economy 10 

Time to market (keep 

deliveries on time) 

10 Deliver in time 10 

High quality on our 

product 

10 
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his information can probably be found. Other VAs were emerg-

ng from test results, reviews, previous project’s issues, or depen-

encies between development teams. One reason for this spread

f different sources for identifying Value may be that all of the

ources were valid references to Value; however, there is no gen-

ral agreement of when, how, or to what extent the participants

hould refer to a particular source or definition of Value. One par-

icipant reflected on this, “there are different prioritisation between

eferent departments”. In addition, it is important to consider what

As and sources of references are inline with the short-term or-

anisational Value, and what VAs are focused on the long-term

alue perspective of the company and product, short- vs. long-

erm was not elaborated upon by the participants other than that

hey realised that different VAs were aimed at different perspec-

ives. 

On the other hand, the participants from SDO D were more in

greement of what Value is, as shown in Table 5 . For example,

he participants identified quality, delivery time, and simplicity as

ighly prioritised VAs. There are several reasons that may explain

he differences between the two SDO from the telecom domain.

irst, the size (number of employees) of organisation differs be-

ween the two SDO, where SDO D is smaller than SDO C (55 vs.

00 employees as shown in Table 1 ). To have a shared understand-

ng of common goals and VAs is a key issue in terms of having a

lear focus on what type of value to deliver, e.g. customer value

 Aurum et al., 2006 ), and it may be easier to share these goals and

riorities of VAs in smaller teams. Another explanation may be re-

ated to the number of used agile practices, the average number of

gile practices used in SDO C was 18, while the average in SDO D

as 44. This could indicate that SDO D has a more rigorous de-

elopment process and a mature utilisation of agile development -

here a common view on value has had time to mature. On the

ontrary SDO C might be focused on adopting agile and new prac-

ices. The maturity of SDO D is supported by both of the partici-

ants from SDO D who stated that several of the VAs are part of

rganisation’s overall Value/culture vision. 

A third possible explanation may be related to the type of prod-

cts developed. SDO C develops software for a hardware-intensive

ystem (embedded), while SDO D’s product is pure software. Since

oftware has been a central part in telecom for a long period of

ime, it may be easier for the participants to identify individual

As in pure software products compared to scenarios where the

oftware itself is only a part of the offering. In the embedded case

As might be easier to identify and qualify for the end-product

hich is not the focus on SDO C. 
Looking into the two SDOs G and H, from the automotive do-

ain, the participants listed and prioritised the VAs separately. We

ee a similar pattern as in the telecom domain, as illustrated in

ables 6 and 7 . In SDO H, the participants had in general an agree-

ent of what Value is, while in SDO G the participants were in

isagreement. For example, both of the participants in SDO H iden-

ified quality and delivery time as VAs. Moreover, although named

ifferently (participant one said “knowing the feature and function

alue for the customer”, while participant two said “more usable

roduct”, as shown in Table 7 ), both participants prioritised prod-

ct usability for their customers as the most important VA. 

Although the pattern in the automotive domain is similar to

he telecom domain, the situation is the opposite. That is, SDO H,

here the participants were in agreement, is larger than SDO G

n terms of number of employees, use less agile practices, and the

roduct is more hardware-oriented than the product for SDO G. 

One explanation may be related to the relatively (compared to

he telecom domain) late introduction of software as a central part

f their products. That is, the participants from SDO H may have

sed hardware related VAs as an input when defining the value of

oftware as well. 

.2. Use of value in agile organizations (RQ2) 

We asked the participants how the concept of Value is used,

.e. what do the participants do to achieve the identified Value As-

ects (see Table 3 ) in their organisations. In addition, we asked

he participants what barriers to achieve Value may exist. Table 8

hows which activities are used to achieve (column “activities used

o achieve Value”) a certain VA (column “VA ID”, which refers to

he identified VA in Table 3 ), and which activities that first need to
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Table 8 

Activities for achieving value. 

VA ID Activities used to achieve Value Activities needed to be in-place or improved 

1 Test Driven Development Agile methodology Setting up a new process 

Optimising the processes, minimising the 

handovers between teams 

Program/project planning 

Development loops, sprints Team planning 

Iterative way of working, many deliveries between 

main deliveries 

Prioritising the deadlines 

Automating parts of the process and the build 

environment 

Backlog meetings 

Design, test and requirement teams sitting in the 

same room 

Fulfilling the requirements as the priority 

Monitoring the progress in backlog Rejecting unneeded changes 

Scrum of Scrum Estimation by experience 

2 Verify with feature owners and internal teams System testing N/A 

DoD on requirements/user-stories Use of experience and judgment 

Verification of the latest software version Use of Trouble Reports 

Transformation towards Agile and Lean WoW 

3 Transparency amongst employees in the whole 

organisation 

Cost engineers In-house software development 

Improve and automate some of the processes Cost measurements 

Super modelling that supports several projects Monitoring the budget usage 

Project related meeting with the developers Adjusting the backlog content 

4 Pair programming Code reviews Making better test strategies 

Static code analysis Peer reviews Automating regression test 

Unit and system testing Re-design 

Separation between customer adaptation and base 

functionality 

5 Scoping Simplicity Creating better guidelines, missioning 

Automating parts of processes Toolbox To keep delivery time short/the culture to keep 

delivery times short 

Internal communications with team members/with 

other teams 

Working in sprints Improving WoW (many manual steps in different 

systems) 

More of the Lean way of working and PDCA (Plan, 

Do, Check, Act) 

Sprint demoes Group (cross functional teams) discussion to 

identify the areas that needs improvement 

Informal collaborations within the company to 

support the system level test, informal 

requirements 

Team retrospectives More open and transparent communication 

(through reporting, presentations, meetings) 

6 Making our processes concrete Testing N/A 

Putting myself in the customer’s situation Happy Employee 

Participate in system level testing Meetings with the end user 

User groups workshops, User Experience (UX ) 

reviews, and UX experts (within the team) 

Use case tests with end users 

Give feedback/problems to system/function owner 

7 Focus and also sharing between teams/individual Incremental approach Understanding how the SW is done (referring to 

in-house software development) so to be able to 

take smarter decisions as a company 

Agile development projects A need to have a focus area for innovation and 

company’s knowledge 

To create SW drop tests with innovation, and test 

them in the products 

8 Stay with the customer, never walk out on the 

customer 

Close work with customer units N/A 

Continuous follow up, being interested in product 

and people 

Always treat the customer with respect 

9 A lot of meetings with the customer 

10 Using cost-estimation Quality (of products) A need to have a focus area for this and to know 

what are values 

11 Three C’s (Card Conversation Confirmation) Scoping N/A 

Participation in system level testing Backlog meetings 

12 N/A N/A 

13 N/A A need to have a focus area for this, so to be able 

to formalise it 

14 Skilled personnel Training N/A 

Take responsibility and interest Make it as a culture 

15 N/A N/A 

16 To make sure team(s) understand each other N/A 
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be in-place or improved before a certain VA can be achieved (col-

umn “activities need to be in-place or improved”). Table 9 shows

what barriers exists for achieving a certain VA (column “barriers

for achieving Value”). In Tables 8 and 9 , a “N/A” (Not Applicable)

means that no activity or barrier was mentioned by any partici-

pant. 

Looking at Table 8 , there are several activities that are already

in place that are used to achieve Value, and some activities that
eed to be in place, or to be implemented before Value can be

chieved. 

In general, the most common mentioned activities to achieve

alue were related to agile practice, optimising and automating de-

elopment processes, in particular the testing processes and strate-

ies. For example, to achieve the Value Aspect (VA) of Delivery Pro-

ess w.r.t. time , the majority of the answers were about optimising

he processes and different agile practices such as iterations, back-
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Table 9 

Barriers for achieving value. 

VA ID Barriers for achieving Value 

1 Late scope changes Unclear definition of delivery 

Hardware based issues Feedback not given in time 

Dependencies amongst different development teams 

2 Perceived quality taken as granted 

3 Too much focus on re-planning Keeping promises for fast deliveries 

Not enough detailed requirement specification Looking at near future only 

Short time projects and not enough money allocated to the project 

4 Market push Late feedbacks 

Deadlines/delivery time to customer/Insufficient time and focus Vague guidelines 

Lack of enough testers Cost resources 

Lack of access to the target environment for the developed software/test 

5 Large organisation Mindset of people 

Receiver is not always to receive the “truth” about plans Skeptical people 

New development teams Communication 

Customer requirements Autosar 

PDCA feels like waste when we are already using retrospectives 

6 Somewhat vague requirements Time 

End users with very different experience level Cost resources 

Delivery capacity and prioritisation (change requests) Waste of double testing, late feedbacks 

Different level of knowledge within the customers 

7 Access to customer Time and focus 

Different prioritisation between different departments Financial margins 

8 “Tricky” customers Unforeseen risks 

Customers don’t always know what they want 

9 A more complete solution was needed 

10 It is complicated to pinpoint the values IT project costs 

Governance models Architecture 

11 Technical issues in the verification environment Somewhat vague requirements 

Time constraints, sometimes too costly 

12 N/A 

13 N/A 

14 Unrealistic expectations from sponsors Stress and high work loads 

15 N/A 

16 N/A 
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og meetings, development loops, and scrum of scrum. One of the

articipants reflected on this and said, “this is what we want to do

s agile drivers”. Optimising the processes and different agile prac-

ices were the most frequent mentioned activities to achieve Value.

 common assumption is that the quality of the software processes

s directly related to the quality (e.g. Perceived and Actual Quality )

f the developed software, and to the time-to-market (i.e. delivery

ime) ( Kitchenham and Pfleeger, 1996 ), which is discussed in more

etail in Section 4.1 (RQ1). 

To achieve the VA of Cost , some activities were directly related

o cost, such as cost measurement, use of cost engineers or moni-

oring the budget usage, as illustrated in Table 8 . In addition, some

articipants mentioned improving the development processes and

utomating part of the processes as activities for achieving cost re-

ated Values. An interesting reflection of activities for reducing cost

as made by one participant who said that they were working to-

ards achieving a full in-house software development, which was

onsidered as an important cost reduction activity. This is not in-

ine with Herbsleb and Mockus (2003) who found that companies

ould reduce cost by introducing Global Software Development. 

Looking into the VA of Processes, Ways of Working , and Tools (ID

 in Table 8 ), besides agile practices and process improvement ac-

ivities, transparency was mentioned by several participants as an

mportant activity. Transparency and communicating the informa-

ion through meetings or presentations amongst different levels of

he organisational hierarchy, or between different parts of the or-

anisation was seen as an important strategy towards the general

mprovement of the software development process, and thus in-

reasing the VA. Most of the VAs in Table 8 are utilised through

ifferent process improvement activities, thus process improve-

ent can be seen as the main key activity to achieve Value as it

nables the ability to achieve Value through Delivery on time, and
ctual Quality . However, in general, Process, Ways of Working, and

ools was only viewed as the fifth most important VA. To achieve

oth Perceived and Actual Quality related VAs, answers were mostly

elated to testing activities and improvement of testing strategies. 

One reason why the participants mainly stated testing activi-

ies and improvement of testing strategies for Value creation may

e related to that several of the participants reported using the

gile practice of Test-Driven Development (9 of 23), and that 17 of

3 participants stated that several of the used agile practices are

elated to the agile “tribe” called Testing ( Agile Alliance ). While

here are several techniques and testing strategies to predict how

any faults, bugs, and defects that remains in the software product

 Mockus and Li, 2005 ), customer satisfaction (including Perceived

uality ) is a far more complex than minimising the number of de-

ects in a system ( Chulani et al., 2001 ). 

Despite the importance of the VA of Perceived Quality (viewed

s the second most important VA, see Table 3 ), no real activities for

chieving Perceived Quality were mentioned. Perceived Quality can-

ot be achieved by testing activities, e.g. Test-Driven Development ,

ince the decision of what to include in the product, or in coming

eleases, has already been made, i.e. the functionality and level of

uality have already been prioritised, planned, decided and added

o the backlog. Thus, improved testing activities and strategies can

nly be used for realisation of the chosen functionality and quality.

Moreover, other project related activities such as improved de-

elopment process, or improved cost estimation may not help in

chieving the VA of Perceived Quality . One reason is that these

ctivities are used for tracking and monitoring project activities

 Boehm, 2006a ), and not for considering/realisation the business

alue. Hence, a project can be successful in terms of cost, i.e. the

roject was completed within its budget, but may fail to add any

usiness Value ( Barney et al., 2008 ). Instead, business Value and
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the VA of Perceived Quality , but also other VA such as Actual Qual-

ity and Functionality , can be achieved through good Requirements

Engineering (RE) ( Favaro, 2003 ). Favaro (2003) argues that the pur-

pose of RE is to add business value to the software product. In ad-

dition, value-based RE aims to maximise the value of a release of

a software product through the selection of requirements ( Aurum

and Wohlin, 2007 ). Hence, requirements engineers are in a posi-

tion of managing requirements (pre-project) to take strategic op-

portunities into account for value realisation. 

Previous studies, e.g. Gordjin and Akkerman (2003) have shown

that despite a significant effort from companies to increase cus-

tomers’ perceived value in the development process, determining

how value should be added has been a challenge. The results from

this study are inline with Gordjin and Akkerman (2003) , the SDOs

seem to have a project focus where monitoring the project (e.g.

through activities related to Cost ) and identifying faults and defects

(e.g. improved testing strategies) are more important than realisa-

tion of the identified VA (see Table 3 ). These results indicate that

agile development processes are rather project focused and may

not consider the product perspective, thus making the realisation

of value a reactive rather than proactive effort. 

Looking into what barriers exist towards achieving the VA of

Delivery Process w.r.t. time , a frequently mentioned barrier was un-

clear definition of delivery, as illustrated in Table 9 . Other barri-

ers include late scope changes, late feedback, and dependencies to

other development teams, or to hardware. 

Only one barrier was mentioned to achieve Perceived Quality ,

which is related to the mindset of the people. One participant ex-

plained, “sometimes we take the perceived quality as granted”. Per-

ceived Quality is partly related to Quality Requirements (QR), e.g.

performance and reliability. Therefore, that Perceived Quality is as-

sumed and taken for granted is not surprising, which is inline with

the findings in Svensson et al. (2012) who reported that QR were

often assumed. 

Reflecting on barriers towards the Cost related VA, one partic-

ipant recognised that “looking at near future only” was one of the

important existing obstacles. The participant believed that many

activities are considered and judged by their short-term effect

while the long-term cause and effects are overlooked. Several other

participants pointed at similar concerns where one explained that

one barrier was “the short-term projects with not enough money”.

One reason, as explained by several participants, when looking

from a long-term perspective, these short-term projects may cost

much more, take more effort and resources compared to the con-

nected income. 

Barriers for achieving Actual Quality were related to time, e.g.

deadlines and market push, late feedback, and lack of test re-

sources. Barriers in regards to Processes, WoW and Tools , include

tools such as Autosar that is widely used in automation industry.

Autosar was seen as a barrier rather than an aid towards improv-

ing the development process. The reason, according to our partici-

pants, is because of the complexity of the tool, i.e. it has a difficult

and time consuming learning process. Another interesting barrier

that was mentioned by several participants, was the “mindset of

the people”. 

RQ2.1: How is Value measured/assured/evaluated? In general,

few of the identified VAs are measured, assured, and/or evaluated.

The most evident measurements for most of the SDO are delivery

time and dead-lines for measuring the VA of Delivery Process w.r.t.

time . The main reason for this was because they must deliver to

other teams or departments, which are dependent on these deliv-

erables. In addition, test results and number of discovered bugs are

common measurements to assure high Perceived and Actual Qual-

ity among all SDO. Some of the participants mentioned measure-

ments in relation to the Cost VA. However, the participants mainly

referred to staying within the assigned project budget for measur-
ng Cost , and not in relation to the long-term measurement of cost

r revenue for the organisation. 

For the majority of the identified VAs (see Table 3 ), the SDO

id not have any specific measurement or metrics to assure high

alue. Reflecting on this, one participant stated that “we need a

aseline to measure, even hard to say if we are developing faster, be-

ause we do more test”. Another participant further explained while

elating to the difficulties of identifying what is Value by stating, “if

e don’t even know what is the value, then we can’t communicate it

o everyone in the organisation and we can end up doing the features

ncorrectly”. 

While expressing their concerns of lack of measurements, some

articipants uttered their future plans of introducing measurement

lans for Value. A general view among the participants in this

tudy was the importance of having a unified understanding of the

As, evaluation of attaining high Value, and reflecting on the or-

anisation’s revenue and return of investment. One participant ex-

lained, “I am trying to get acceptance for this to get things as writ-

en [documents] we need to know what is value for customers”. An-

ther participant further explained, “I am working on this in fact,

e need to formalise it, [to know] what kind of information is valu-

ble, who documents it, we are not really there yet sometimes I must

ay that the entire organisation does not know the entire value of a

eature and it is not their fault, we have to start”. Another participant

eferred to the need to comparing the cost to return of investment,

we always have focus areas each year, I think we do not have that

t all the [development] levels at the moment, but we are getting bet-

er in communicating the value aspect and also in comparing this to

eturn of investment”. 

However, despite the expressed awareness of the importance of

alue realisation, communication in the organisation, and the need

or a balance between organisation’s VAs, revenue and long-term

uccess, we could not identify any activity that had been dedicated

o Value evaluation in particular, or a focused practice to examine,

.g. if the existing processes are serving towards Value creation in

 long-term perspective. This is surprising since most of the men-

ioned activities for achieving Value were related to software pro-

esses and software process improvement. Although there are var-

ous metrics to measure software systems and processes, measure-

ents programs mainly focus on the internals of the measurement

rogram ( Niessink and Vliet, 1999 ), which may explain the lack of

etrics for Value realisation among the SDO in this study. 

.3. Mapping value aspects to the software value map 

The purpose of this study is to gain an in-depth understand-

ng of the concept of Value and how it is used and defined in in-

ustry. Although Khurum et al. provides a consolidated view on

he concept of Value in the Software Value Map (SVM) ( Khurum

t al., 2013 ), they do not look into how different com panies inter-

ret the Value concept, what Value Aspects are considered impor-

ant to achieve, nor which of the Value perspectives in the SVM are

sed, or not used in industry. Therefore, to be able to see which of

he identified VAs in the Software Value Map are important in in-

ustry, and which of the VAs are not used in industrial practice,

e applied a second analysis of the identified VAs in this study

in Section 4.1 ) based on the Software Value Map. The 134 VAs

hat the 23 participants identified in this study were categorised

nto the different Value perspectives, Value Aspects (VAs), and sub-

alue Aspects (SVAs) of the Software Value Map by the first author.

he mapping between the 134 identified VAs and the categories of

he SVM (see Figs. 5 and 6 ) where then discussed among all au-

hors. The SVM provides a broad view of software Value through

our major perspectives, Customer, Internal Business, Financial Value ,

nd Innovation and Learning . A short explanation of the four per-
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Fig. 5. Value aspects mapped to the Software Value Map’s perspectives. 
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Table 10 

Software Value Map perspectives per domain. 

Value Perspective Consultancy Telecom Automotive Defence 

Customer 57 .5% 63 .0% 69 .2% 74 .5% 

Internal Business 21 .3% 21 .5% 25 .8% 25 .5% 

Financial Value 12 .5% 7 .0% 2 .5% 0% 

Innovation and Learning 8 .8% 8 .5% 2 .5% 0% 
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pectives can be found in Section 2 , while a more detailed descrip-

ion of the SVM can be found in Khurum et al. (2013) . 

Fig. 5 illustrates the distribution of the total amount of dollars

pent on VAs for the four perspectives of the SVM. Before mapping

he VAs to the perspectives of the SVM, the data was normalised

er each SDO. 

Looking at Fig. 5 , we see that the Customer perspective (with

96 dollars out of 1400, i.e. 64%) is the highest prioritised Value

erspective among our SDO. In terms of importance, Customer is

ollowed by Internal Business (321 dollars, i.e. 23%), Financial Value

95 dollars, i.e. 6.8%), and Innovation and Learning (87 dollars, i.e.

.3%). 

Comparing the different domains, we can see that there were

o major differences, in terms of order of the prioritised Value per-

pectives, between the four domains, as illustrated in Table 10 . 
Fig. 6. Detailed mapping of value aspe
Apart from prioritising Customer (ranging from 57 to almost 75%

f the total dollars spent) and Internal Business (ranging from 21 to

5% of the total dollars spent) perspectives as the two most im-

ortant VAs, there was a small difference in order of importance

or Financial Value and Innovation and Learning. Financial Value and

nnovation and Learning received almost equal attention from the

our domains with the exception from the consultancy domain,

hich prioritised Financial Value perspective slightly higher. How-

ver, it is worth mentioning that one manager assigned all of the

ollars (50 dollars) for the Financial Value perspective from the

onsultancy domain. The manger explained that this “is a part of

ur policies”. No further elaboration was made. 

Innovation and Learning was the least prioritised Value perspec-

ive for three of the domains with the exception of Telecom do-

ain. However, the difference between Innovation and Learning

nd Financial Value for the telecom domain was small. Zero dol-

ars were assigned to the Innovation and Learning perspective by

he defence domain, and 2.5% by the automotive domain. Innova-

ion is widely seen as the basis of a competitive economy ( Porter

nd Ketels, 2003 ), hence product innovation is an important chal-

enge for companies that want to be competitive in the market and

o survive in the unprecedented economic ( Patterson et al., 2009 ).

onsidering that most of a products’ innovation lies in its software

omponents ( Briand, 2012 ), the Value perspective of innovation re-
cts to the Software Value Map. 
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ceived relative little attention from the participants in this study

in general, and in particular from the defence domain and the au-

tomotive domain. This is surprising since it is estimated that 90%

of new innovations in the automotive domain are in the field of

electronics, of which 80% is software based ( Swedsoft ). 

One reason why the defence domain did not view innova-

tion as important was related to their long tradition of working

with customers on project-based contracts with no base-products.

One manager explained, if they achieve a base-product in which

they can separate the base functionality from customer specific re-

quests, as a result, the need for innovational aspects rises. One of

the managers reflected on this and said, “we have discussed and

decided to dedicate more attention to innovational aspects and it is

a part of our future plans also”. This is an indication that much of

the software product development is reactive rather than proac-

tive. Thus, product management may not be able to plan and rely

on delivering high Value to achieve competitive advantages, which

is inline with the findings in Gorschek et al. (2010) , and Khurum

et al. (2015) , that among other things highlight that the relative

importance and value generating properties of software in prod-

ucts such as cars is hard to gauge. 

Looking at the result that Customer perspective was ranked

as the most important perspective, and that the Innovation and

Learning perspective received a very low priority, according ( Treacy

and Wiersema, 1997 ) it is more likely that the ASDOs in this

study mainly focus on operational excellence (i.e. providing cus-

tomers with reliable products at competitive prices) rather than

product leadership (i.e. providing products that continually rede-

fine the state of the art). If companies would like to change their

focus e.g. from operational excellence towards product leadership

or perhaps move towards a more equal focus on both aspects,

they need to reconsider the organisations strategy map ( Treacy and

Wiersema, 1997 ). 

In the SVM ( Khurum et al., 2013 ), each Value perspective is fur-

ther divided into VAs, and each VA is further broken down to Sub-

alue Aspects (SVA). We mapped the VAs mentioned by the partic-

ipants in this study (see Table 3 ) to the VAs and SVAs in the SVM

according to the guide provided by the SVM (see Fig. 6 ). 

The first two columns in Fig. 6 show the four major Value per-

spectives and their percentage of the total amount of spent dol-

lars, which is the same information as in Fig. 5 . The remaining

columns illustrate the distribution of VAs and SVAs and their total

percentage of the spent dollars for each major Value perspective.

An “empty” white cell in Fig. 6 indicates that there are SVAs in the

SVM; however, we could not map the mentioned VAs among our

participants to these SVAs. There are two reasons for this. First, the

focus of this study was not to map all VAs to the SVM. Second, in

some cases the participants did not provide enough details about

the mentioned VA to allow for a deeper mapping. 

Looking at the highly prioritised Customer Value perspective in

Fig. 6 , we can see that the greater share of the spent dollars is

given to the VA Perceived Value (51% of the total amount of spent

dollars). Perceived Value is related to the benefits derived from the

product/feature. That is, “it is a trade-off between perceived bene-

fits and the cost of ownership” ( Khurum et al., 2013 ). This is in-

line with McDougall and Levesque (20 0 0) who emphasised the im-

portance of Perceived Value . In addition, McDougall and Levesque

(20 0 0) argue that customers may be satisfied with the core quality

(i.e. what is delivered) and/or the relational quality (i.e. how it is

delivered), but may not be happy in general because they are con-

scious about the cost, i.e. if they got Value for the money. Looking

at the Customer perspective, its related VAs of Perceived Value and

Customer Lifetime Value , and their related SVAs in Fig. 6 , the par-

ticipants in this study seem to share the view of McDougall and

Levesque (20 0 0) . 
d  
Looking further in the SVA of Perceived Value, Delivery Process

alue (25.1% of the total amount of dollars spent) was seen as the

ost important SVA, followed by Intrinsic Value (16.3%). According

o Khurum et al. (2013) , Delivery Process Value is defined as the

quality of process in in-stalling / upgrading / receiving the prod-

ct”, while Intrinsic Value is defined as being “embedded into the

oftware as functionality and attributes, for example, usability, se-

urity”. The importance of Intrinsic Value , i.e. what the company

romise that this product will deliver in terms of functionality and

uality, which is partly related to quality requirements (e.g. usabil-

ty), is not surprising since Quality Requirements (QR) are seen as

ritical for software product development ( Svensson et al., 2012 ),

nd increases the likelihood of market success; thus QR can be

een as a key competitive advantage. However, the most impor-

ant SVA of Intrinsic Value was Functionality (i.e. what functions

he company promise to deliver in the product), which is inline

ith both the result in RQ1 (see Section 4.1.1 ) and Svensson et al.

2012) who found that new functionality was considered more im-

ortant than higher quality. 

When looking into the SVAs of Delivery Process Value we can see

hat the Time aspect (15.4%) is the most important one, followed by

uality (9.7%). In the SVM, there is a third SVA of Delivery Process

alue , namely Cost , which did not receive any dollars among our

articipants. In Table 6 we can see that the most important SVA of

ntrinsic Value is Functionality (8.4%), followed by Other (5.9%), and

eliability (1.3%). The importance of Functionality was explained by

everal participants as “market pull is willing to pay for functionality

han anything else”, thus it is important to “get out the new func-

ionality in time”, which is discussed in Section 4.1.1 . The impor-

ance of reliability in relation to Value is inline with Svensson et al.

2012) who found that reliability was seen as one of the most im-

ortant QR because of the importance to provide long-term Value

or the customers. 

. Conclusions 

In conclusion, this paper presents the results of an empirical

tudy that examines how the concept of Value is perceived in 14

gile software development organisations. Data are collected from

3 participants using in-depth semi-structure interviews. 

In relation to RQ1, how Value is defined and which Value As-

ects (VA) are considered most important, the findings reveal that

1) in general, Delivery Process w.r.t. time is deemed the most im-

ortant VA among the participants in this study, (2) for the defence

omain, Delivery Process w.r.t. time was identified as the most im-

ortant VA and more important than for any other of the three

omains in this study, (3) Perceived Quality was only prioritised

y participants from the telecom and automotive domains in this

tudy, while Actual Quality was viewed more important among

he participants from the defence and consultancy domains in this

tudy. 

Looking into the differences between roles, the results show

hat (1) PO and PM viewed Perceived Quality as one of the most

mportant VA, and (2) Functionality was viewed among the least

mportant VA for PO and PM. 

The findings for RQ2, activities used for realising Value and

hat barriers exist in the realisation of Value, reveal that: (1) most

sed activities are related to agile practices, i.e. software processes

2) the most common barriers for Delivery Process w.r.t. time are

nclear definition of delivery, late scope changes, and dependen-

ies to other development teams. 

Looking into what measurements and metrics are used to as-

ure Value, the results show the most evident measurements were

elivery time and deadlines to achieve the VA of Delivery Process

.r.t. time . In addition, testing related metrics, such as number of

iscovered bugs were mentioned by the participants. However, for
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he majority of the identified VAs, no specific measurements or

etrics was used. 

In general, the results indicate that there might be differences

etween domains in relation to the importance of VAs. The type

f products may explain the differences. That is, the large complex

ystems with both software and hardware from the defence and

utomotive domains have a more traditional systems engineering

erspective, thus, coordination (i.e. time) is the most important VA.
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