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Abstract Software projects often fail because stakeholders are omitted. Existing
stakeholder analysis methods rely on practitioners to manually identify and prioritise stakeholders, which is time consuming, especially in large projects with many
stakeholders. This paper investigates the use of Web 2.0 technologies, such as
crowdsourcing and social networking, to identify and prioritise stakeholders. The
investigation is based on the application of StakeSource in practice. StakeSource
is a Web 2.0 tool that uses social networking and crowdsourcing techniques to
identify and prioritise stakeholders. This chapter describes our experiences of and
lessons learnt from applying StakeSource in ten real-world projects from six organisations in UK, Japan, Australia, and Canada, involving more than 600 stakeholders. We find that StakeSource can yield significant benefits, but its effectiveness depends on the stakeholders’ incentives to share information. In some
projects, StakeSource elicited valuable stakeholder information; in other projects,
the stakeholder responses were insufficient to add value. We conclude with a description of factors that influence stakeholder engagement via the use of Web 2.0
tools such as StakeSource. If collaborative tools such as StakeSource are to find a
place in requirements engineering, we will need to understand what motivates
stakeholders to contribute.

10.1 Introduction
Stakeholder analysis, which involves the identification and prioritisation of stakeholders, is a critical step in requirements elicitation. Stakeholders are individuals
or groups who can influence or be influenced by the software project [1]. These
people include customers who pay for the software system, users who interact
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with the system to get their work done, developers who build and maintain the
system, and legislators who impose rules on the development and operation of the
system [1, 2]. These people have diverse backgrounds, expertise, interests, and
personal goals [3]. Projects with higher stakeholder engagement tend to have
higher success [4-6], but omitting stakeholders is a common problem in software
development [7]. As stakeholders are the source of requirements, they have to be
identified before requirements can be elicited [1, 8]. As a result, missing stakeholders gives rise to missing requirements, causing projects to fail [9, 10].
This work investigates the application of Web 2.0 technologies for stakeholder
analysis using StakeSource, a Web 2.0 stakeholder analysis tool developed in previous work [11]. StakeSource uses several Web 2.0 technologies including crowdsourcing, social networking, and tagging, and aims at engaging a large set of
stakeholders [11]. StakeSource elicits information about other stakeholders from
the stakeholders without requiring the practitioner2 to be present [11]. Then, it
builds a social network of stakeholders, and prioritises the stakeholders using the
elicited information. The stakeholders can provide information anytime and anywhere, and the information they provide can reduce missing requirements and improve the quality of the elicited requirements [9, 10]. As such, StakeSource has the
potential to effectively manage stakeholder information in projects with a large
number of stakeholders, even when the stakeholders are in different locations [1214]. In addition, it is one of the first Web 2.0 requirements elicitation tool to be
widely available to practitioners, providing valuable data for our study. It is anticipated that Web 2.0 technologies will be increasingly used in requirements elicitation, and thus empirical studies of such tools in real-projects are needed to assess
their viability [15].
In this chapter we describe the application of StakeSource in 10 real-world projects. These projects are based in 6 organisations in United Kingdom, Japan,
Australia, and Canada, involving more than 600 stakeholders. The number of
stakeholders per project range from 10 to more than 200. The effectiveness of
StakeSource in engaging with stakeholders is investigated in terms of response
rate, timing of response, quantity and quality of the response. The practitioners
and stakeholders are interviewed, and data is analysed to reveal the factors that influence stakeholder engagement using StakeSource.
The evaluation of StakeSource in real projects is a significant contribution to
software engineering research. Web 2.0 applications are difficult to evaluate due
to their collaborative nature [16]. Despite the widespread use of Web 2.0 in software development, there are few empirical studies to investigate the adoption and
implications of their use [15]. Our lessons learnt and experiences can benefit practitioners and researchers by highlighting the benefits and limitations associated
with using Web 2.0 technologies to support software engineering activities [15].
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For example, in StakeSource, the use of Web 2.0 technologies enables stakeholders to provide information without the presence of the practitioner. Nevertheless,
the participation of many stakeholders, such as users and legislators, is largely
voluntary. Stakeholders with low incentives may not respond, fail to provide a
timely response, or provide a low quality response [17].
The rest of the paper is organised as follows. Section 10.2 describes existing
stakeholder analysis methods and tools. Section 10.3 describes StakeSource and
Section 10.4 introduces the projects and our methodology. Section 10.5 describes
our experiences and lessons learnt, Section 10.6 discusses threats to validity and
Section 10.7 concludes.

10.2 Background
Existing stakeholder analysis methods rely on the practitioners to manually identify stakeholders. For example, in the semi-structured approaches that form the
basis of existing practices, the practitioner manually identifies stakeholders by
considering broad stakeholder categories, such as stakeholders who interact directly with the system and stakeholders who have interests in the project [7]. In
the interview method proposed by Pouloudi and Whitley [18], the practitioner
manually identifies generic stakeholder roles and stakeholders, then interviews
each stakeholder to learn about other stakeholders or stakeholder roles, and repeats
the interviews for each newly identified stakeholders. In the search method proposed by Sharp et al. [2], the practitioner manually identifies initial stakeholders
from project documentation or interviews. Then for each stakeholder, the practitioner identifies other stakeholders who interact with the stakeholder, and repeats
this process for each newly identified stakeholders.
Traditional stakeholder analysis tools hold and process the data provided by the
practitioners, but provide little support in the actual identification and prioritisation of stakeholders. The practitioners manually elicit information from the stakeholders via face-to-face meetings, workshops or focus groups, and then populate
the information in the tools [1, 7, 19]. The main purpose of the tools is to hold information. Except for the project team and possibly the key clients, few
stakeholders interact directly with these tools. For example, in Stakeholder Analysis Matrix3, the practitioner manually compiles a list of stakeholders and plots
them against two variables on a matrix, such as power and interest, or importance
and influence. The Onion Model developed by Alexander [8] and the Volere
Stakeholder Analysis Template developed by Alexander and Robertson [20] consist of a set of generic stakeholder roles. The practitioner refers to the generic roles
to manually derive specific roles for the project. Stakeholder Circle4 is a software
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package that enables practitioner to enter the stakeholders’ information after they
have been manually identified, and the tool generates reports based on the information provided.
Software projects are becoming more global and involving more stakeholders.
As a result, Web 2.0 tools are increasingly used to augment existing development
tools, with the aim to support collaboration and increase awareness among
stakeholders. Using Web 2.0 tools, emerging forms of software development, such
as distributed development, can benefit from access to a large pool of stakeholders
[15]. In our previous work, we have developed StakeNet, a method that uses social
networks for stakeholder analysis in large projects [9, 10]. In StakeNet, the practitioner prepares an initial list of stakeholders. Then the practitioner manually identifies stakeholders by asking the initial stakeholders to recommend other stakeholders, builds a social network of stakeholders from the recommendations, and
prioritises the stakeholders using social network measures. StakeNet was applied
in a substantial real-world project, and shown to identify a comprehensive set of
stakeholders and prioritise them accurately [9, 10]. Nevertheless, the method is
time consuming. The practitioner has to approach each stakeholder to elicit recommendations, convert the recommendations into the appropriate format for the
social network measures, compute the stakeholders’ priorities using social network measures, and convert the output from the social network measures into a
prioritised list of stakeholders [9]. Changes to the recommendations (additions,
modifications, removal) require the practitioner to repeat the process [9]. In the
previous application of StakeNet [10], more than 150 person hours was spent
manually eliciting and processing the recommendations from 68 stakeholders.

10.3 StakeSource
StakeSource is a Web 2.0 tool developed to automate the StakeNet method [9, 11].
To use StakeSource, the practitioner provides StakeSource with the initial
stakeholders. StakeSource automatically contacts the stakeholders and asks them
to recommend other stakeholders via a web interface. Then, StakeSource converts
the recommendations into the appropriate format, applies the social network
measures, visualises the network of stakeholders, and produces a prioritised list of
stakeholders. The remainder of this section describes the features of StakeSource5.
StakeSource is a web-based application. The practitioners access StakeSource
via a web interface and create their project by entering project details such as
name, description, and scope definition. They also provide an initial set of stakeholders from the categories of users, developers, legislators, and decision-makers.
Each stakeholder in this initial list has the following information: name, the role in
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the project, and email address. The practitioners can also customise the email template that StakeSource uses to contact stakeholders.
StakeSource contacts the initial stakeholders via email. The email provides a
link that brings the stakeholders to the web-based form that enables them to recommend other stakeholders (Fig. 10.1). The recommendation form consists of the
project name and scope description as provided by the practitioners. Each recommendation consists of the stakeholder’s name, their role in the project, their influence in the project (from Low to High), and their email address. If a stakeholder is
aware of a role but is not aware of the individual stakeholders, he can recommend
only the role. Stakeholders can also comment on the stakeholders they recommend. Public comments can be viewed by anyone who can access the stakeholder
analysis user interface; private comments are only available to the practitioners.
Each time a new stakeholder is identified, StakeSource contacts the stakeholder
to invite them to recommend other stakeholders. This technique is also known as
the snowballing technique [21], where the set of stakeholders build up like a
snowball rolled down a hill. People who are recommended may be “nonstakeholders” or stakeholders who lack time or interest to be involved in the project. StakeSource provides an option for these people to unsubscribe from the project, and nominate other stakeholders.

Fig. 10.1. StakeSource web-based recommendation form.

Once the recommendations are collected from the stakeholders, StakeSource
provides the following support for stakeholder analysis via a web interface. This

interface is accessible to the practitioners as well as stakeholders who have made
recommendations.
Feature 1: Identify and prioritise stakeholders. StakeSource compiles the initial and recommended stakeholders to form the list of stakeholders in the project.
To prioritise stakeholders, StakeSource builds a social network of stakeholders
with the stakeholders as nodes, and their recommendations as directed links: S1
links to S2 if S1 believes S2 to be a stakeholder. Then, it prioritises the stakeholders using various social network measures. For example, in-degree centrality prioritises stakeholders who receive the most recommendations, out-degree centrality
prioritises stakeholders who make the most recommendations, and betweenness
centrality prioritises stakeholders who are widely recommended by disparate
groups of stakeholders [11]. Each time a measure is selected, StakeSource applies
the measure and displays the prioritised list of stakeholders and their roles in the
stakeholder analysis user interface (Fig. 10.2 Panel A). To improve the accuracy
of prioritisation, stakeholders are unaware of existing recommendations when they
recommend other stakeholders.

Fig. 10.2. The three panels (A, B, and C) of the StakeSource web-based user interface (refer
to [11] for enlarged figure).

Feature 2: Identify stakeholders with potential problems. StakeSource identifies potential involvement or communication problems a stakeholder may have
based on the stakeholder’s position on the social network (Fig 10.2 Panel B) [11].
When one of the problems is selected, StakeSource highlights stakeholders in the
network who may potentially have the problem during the project. StakeSource
provides a slider to change the sensitivity of problem detection. This helps the
practitioners to decide the right level of problem detection for the project, which is

a trade-off between the risk of the problem affecting the project and the cost to
rectify the problem [11].
Feature 3: Display stakeholder social network and details. The stakeholders’
recommendations are visualised as a social network (Fig 10.2 Panel C).
StakeSource enables practitioners and stakeholders to study a stakeholder’s position in the social network, the stakeholder’s details, priority, and the stakeholders
they recommend. For each stakeholder, StakeSource displays their name, role,
photo, the scope items they are recommended for, the stakeholders who recommended them, the stakeholders they recommended, and comments from other
stakeholders [11].

10.4 Using StakeSource in Practice
Industrial practitioners were made aware of StakeSource through the demonstration of the tool at seminars and conferences. A StakeSource website
(www.stakesource.co.uk) was set up. Practitioners who were interested to use the
tool could request an account from the website or contact the authors. The majority of the practitioners who adopted StakeSource did so after the tool was demonstrated to them in seminars. Others adopted StakeSource through word of
mouth. For example, two projects used StakeSource after being recommended by
higher-level management, and another two projects used it after their colleagues
(practitioners or stakeholders) who have used the tool in other projects recommended the tool to them.

10.4.1 Projects
Table 10.1 summarises the projects included in the study. In addition to the ten
real-world projects, a student project was included to investigate the differences
between industrial and student projects. These projects have completed their use
of StakeSource in the one-year-period after the tool was developed (December
2009 to December 2010). In these projects, the project details were entered, initial
stakeholders were provided, and invitation emails were sent to stakeholders. Small
projects have about 10 stakeholders; larger projects have more than 70 stakeholder
groups and 200 stakeholders. For reasons of privacy, the projects, organisations,
practitioners, and stakeholders are annonymised in this paper.

Table 10.1. Projects (P for Project, O for Organisation, D for Department)
ID

Short Description

Application
Area

Identifying...

Organisation

Country

Size

P1

Develop an enterprise
software system

Software

Stakeholders

O1.D1

UK

L

P2

Identify experts in
health problems in
urban environments

Nonsoftware

Experts

O1.D2

UK

S

P3

Same project as P2
with random initial
stakeholders

Nonsoftware

Experts

O1.D2

UK

S

P4

Examine and improve Nonorganisational strucsoftware
tures, processes, people practices, culture
and values, and change
management

Stakeholders

O1.D1

UK

L

P5

Investigate the adNonequacy of an existing software
role in the organisation
and create a new role
if necessary

Stakeholders

O2

UK

M

P6

Identify people who
Software
hold information that
can help new employees become productive
members of the organisation

Experts

O3

UK

S

P7

Develop an enterprise
software system

Software

Stakeholders

O1.D1

UK

S

P8

Develop a cloud computing facility

Software

Stakeholders

O4

Japan

M

P9

Identify potential inSoftware
vestors and users of an
innovative software
application

Stakeholders

O5

Australia

S

P10

Increase awareness
about an existing access grid system

Software

Stakeholders

O6

Canada

M

P11

Develop a Web 2.0
System

Software

Stakeholders

Student

UK

S

The project characteristics are summarised as follows.
• Projects P1 to P10 were industrial projects led by practitioners. P11 was a
Masters project led by students.
• All projects were conducted in English except for P8. In P8, the project description, and invitation email were worded in Japanese in StakeSource, and

•

•

•

•

•

•

stakeholders were able to provide recommendations in either English or
Japanese.
All the projects are software projects except the following. P2, P3, and P4
were policy related projects. P5 was a project to investigate the adequacy of
an existing role in the organisation. P8 is a software project but a major part
of the project included the design and configuration of hardware devices.
Most projects used StakeSource to find stakeholders, but P2, P3, and P6
used it to find experts. In these projects, the recommendation form comes
with an extra field for the experts to enter their own expertise as tags. These
projects were included in our study to investigate if stakeholders are motivated to provide recommendations when it conflicts with their own benefits.
In P5 and P8, stakeholders were already identified, StakeSource was used to
validate the list of stakeholders and uncover missing stakeholders.
In all projects, the stakeholders were unaware that their responses were being studied, in order to study their natural response or lack of response. One
exception was P8, where the email to the stakeholders stated that the tool
was being studied as part of a research project, and the data provided by the
stakeholders will be analysed empirically for research purposes and used to
improve the software system.
All projects were set up by the practitioners themselves, except for P11 and
P8. P11 was a student project set up by the students; P8 was set up by the
second author on behalf of the project manager. In all projects, the first
author provided technical support.
P3 was the same project as P2, but instead of the initial set of stakeholders
determined by the practitioner, P3 used the same number of initial stakeholders but randomly selected from the organisation people directory. This
project was created to investigate if “non-stakeholders” were equally motivated to engage in the project by recommending stakeholders.
All the projects were managed by different practitioners, except P2 and P3
(see previous point). P1 and P4 had different project managers but was set
up by the same practitioner whose role in both projects was the communications manager.

10.4.2 Methodology
We interviewed the practitioners and stakeholders, and analysed the data captured
by StakeSource for each project. A total of 8 practitioners from the real-world projects were interviewed. The practitioner for P6 was unavailable for the interview;
P2 and P3 shared the same practitioner. The following questions guided the report
of our experiences and lessons learnt:
Q1. Were stakeholders motivated to respond and how timely were their responses?

Q2. What were the stakeholders’ responses?
Q3. How useful were the responses to the project?
Q4. What were the factors that influence the stakeholders’ responses?
To analyse the stakeholder data elicited by StakeSource, the StakeSource database was accessed and the following information was extracted for each project.
• Initial stakeholders
• Customised email content
• Reminder email content (if available)
• Stakeholders who responded
• Stakeholders who provided recommendations
• Stakeholders who unsubscribed and rationale behind it (if available)
• Recommendations and date of recommendations
• Public and private notes
• Expertise description (if available)
The practitioners responsible for setting up their projects in StakeSource were
invited for a face-to-face interview. The interviews were semi-structured, allowing
the questions to be modified and new questions to be brought up depending on
their response [22]. Some of the questions include:
• What is your previous experience in using stakeholder analysis tools?
• How were the initial stakeholders identified?
• How useful are the stakeholders identified by StakeSource?
o
How do you use StakeSource’s output?
o
What is the stakeholders’ contribution to the project?
o
Who should not be on the stakeholder list?
o
Who are unexpected stakeholders?
• How useful are the descriptions about stakeholders?
• How do you use the tool? Network view? List view?
• What is the progress of the project after the tool is used? Did you contact the
stakeholders identified by the tool?
• What do you think about the response rate? Lower than expected, ok, more
than expected? Why?
• Which part of the tool is most useful? Which is the least useful? Do you have
any suggestions for improving the tool?
For P1, the first author also attended the board meeting where the practitioners
reported their use of StakeSource to their directors. In addition, the practitioner for
P2 and P3 allowed the stakeholders to be interviewed. In those projects, phone
interviews were conducted with stakeholders who did not respond. The questions
include:
• Did you receive an email about the project?
• If so, why didn’t you respond? Is it because the tool is difficult to use?

10.5 Experiences with StakeSource and Lessons Learnt

10.5.1 Timeliness and Motivation to Respond
In projects where stakeholders provided recommendations, StakeSource was able
to build the social network and produce a prioritised list of stakeholders. However,
in some projects, there were little incentives for stakeholders to recommend other
stakeholders. In these projects, StakeSource failed to elicit information from the
stakeholders.
More than 600 stakeholders were identified, but only about 150 responded, giving an overall response rate of 25%. The response rate for each project was calculated as the number of stakeholders who responded over the total number of
stakeholders identified. According to Table 10.2, the response rate for all the projects in this study ranged from 0% to 39%, which was similar to the online survey
response rate by Deutskens et al.6 [23]. The response rate was consistent with the
results from survey research: face-to-face and phone interviews have about 40 percentage points higher response rate than online surveys [24]. This indicates a
trade-off between manual and automated approaches for eliciting information
from stakeholders. Manual approaches may be more time consuming but are likely
to elicit more comprehensive information as compared to web-based approaches.
In this study, only two projects had higher response rate than that of online surveys, i.e., P11 (39%) and P8 (35%). P11 was a student project, and the high response rate may be due to the motivation to do well in their requirements engineering course. In P8, the stakeholders were aware they were being studied, which
may have led to a higher response rate. In addition, many of the stakeholders in P8
are researchers or research-oriented students, so they may have been interested to
participate in experiments.
Four projects have response rates of less than 10%. Among these projects, P4
and P6 had no response. Nevertheless, P6 started with only 2-3 initial stakeholders, which is the main reason for no responses, as 2-3 stakeholders are too few for
an effective snowballing process. The practitioner for P4 reported that the project
manager decided against using StakeSource as the use of new technologies might
be risky for the project. Nevertheless, the same practitioner continued to use
StakeSource for P1 and recommended StakeSource to practitioner of P7. P3 and
P10 had a very low response rate of 3%. P3 was the project with a random set of
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initial stakeholders. Interviews with the stakeholders revealed that they ignored or
deleted the invitation emails, as it was not relevant to them. The purpose of P10
was to ask existing users of an access grid system to recommend other users of an
access grid system. It may be easier for the users to directly ask their collaborators
to adopt the access grid system, rather than to recommend them using
StakeSource.
In some projects, the stakeholders were already communicating before
StakeSource was used. For example, in P9, three out of nine initial stakeholders
provided recommendations via email or face-to-face communication before
StakeSource was used. As such, StakeSource only managed to engage two other
initial stakeholders. Most of the stakeholders who responded did so within the first
week receiving the email. For P8, all the stakeholders who responded did so in 2
days, and it also has a very high response rate. Interviews revealed that in P8, employees tend to respond to email within a short timeframe. 10 projects were completed within 2 weeks. Only 1 project was completed in 20 days. The delay was
caused by technical issues: the StakeSource server was down and stakeholders
were unable to make recommendations. The recommendations restarted when the
issue was fixed and an email reminder was sent.

10.5.2 Types of Stakeholder Response
The responses from stakeholders consisted of recommendations about other stakeholders with optional comments about the stakeholders, and unsubscription with
optional rationale for unsubscription. Through the use of StakeSource technologies, the stakeholders were able to voice their opinions early in the project. As a
result, the projects uncovered missing stakeholders, negative stakeholders (stakeholders who are unfriendly towards the product being developed), as well as
stakeholders who lack time or interest to be involved.
Among the stakeholders who responded, 92% of them provided recommendations, and the average number of recommendations ranges between 1 and 7 (Table
10.2). In the majority of the projects, the stakeholders were able to identify other
stakeholders that the practitioners were unaware of. The number of new stakeholders identified also depends on the initial list. For P2, only a few new stakeholders were identified. However, this was because the project manager had used
an open call to find the initial stakeholders by sending emails to mailing lists.
Most recommendations were valid. Errors were caused by misunderstanding,
rather than by malicious intent. For example, a stakeholder entered the stakeholder’s surname rather than their role in the Role field for all her recommendations. A few emails bounced (Table 10.2) due to the stakeholders entering incorrect email addresses. Some stakeholders wrote in the public notes field the phrase
“visible to everyone,” as they misunderstood that doing so would make their recommendations public.

Table 10.2. Summary of Data Collected by StakeSource and in Interviews
P1

P2

P3

P4 ^

P5

P6 *

P7

P8

P9

P10

P11

No. of initial stakeholders

64

30

30

3

13

2

32

12

9

30

6

Total no. of stakeholders identified º

193

39

31

3

35

2

81

24

11

31

14

No. of stakeholders who responded

37

25

6

0

10

0

20

8

2

1

7

No. of stakeholders who made recommendations

32

10

1

0

10

0

20

8

2

1

7

No. of experts who provided expertise

N/A

22

4

N/A

N/A

0

N/A

N/A

N/A

N/A

N/A

No. of people unsubscribed

7

0

1

0

0

0

0

0

0

0

0

Avg. no. of recommendations per stakeholder who
recommended

5.34

1.30

1.00

0.00

3.80

0.00

6.10

7.13

1.00

1

4.71

No. of emails bounced

0

0

0

0

1

0

6

1

0

0

0

Response rate (%)

19

26

3

0

29

0

27

35

18

3

39

Factor increase in stakeholders (total – initial)/total

2.02

0.30

0.03

0.00

1.69

0.00

1.53

1.00

0.22

0.03

1.33

No. of snowballing rounds (round 1 is initial seed)

4

3

2

1

3

1

4

3

2

1

3

Responses completed in (days)

15

15

15

N/A

10

N/A

20

2

4

7

4

Did StakeSource identify stakeholders or stakeholder roles that practitioners were unaware of?

Yes

Yes

No

N/A

Yes

No

Yes

Yes

Yes

Yes

Yes

Was StakeSource useful to the project?

Yes

Not very

No

N/A

Yes

N/A

Yes

Yes

Yes

Not very

Yes

Mentioned using StakeSource in future project?

Yes

No

No

Yes

Yes

N/A

Yes

Yes

Yes

Yes

Yes

Recommended StakeSource to other practitioners?

Yes

No

No

Yes

Yes

N/A

No

No

Yes

Yes

No

^ The project manager decided to stop using StakeSource before the snowballing process started.
* The practitioner was not interviewed due to unavailability.
º A stakeholder consists of a name and a role; and if the name is not provided, only the role.

Only 8% of the responses were unsubscription. Unsubscription responses were
informative, especially when stakeholders provided the reason for unsubscription.
These responses uncovered negative stakeholders, and stakeholders who lacked
time to be involved in the project. For example, the objective of P1 was to replace
the existing paper based system with a software system. A stakeholder unsubscribed to the project with the reason “I find that the ‘paper’ system as it is, works
extremely well. I think that online applications will be more time-consuming than
the present system. I feel that I want to avoid anything which suggests sitting at a
computer for even longer than I do already.” Another stakeholder unsubscribed
and provided the reason “Sorry but I don’t think I can spare the time (to attend
project meetings).” Uncovering negative and unavailable stakeholders early in the
project can help the practitioners mitigate the risks because they can monitor negative stakeholders, and find other available stakeholders.
Some unsubscriptions revealed “non-stakeholders” or stakeholders who have
changed their roles. These people nominated other more suitable stakeholders in
their unsubscription. For example, a non-stakeholder wrote “I am no longer the
[role] of [department name]. Please could you send your invitation to [name]
[email] and [name] [email].” Another non-stakeholder wrote, “I don’t have any
involvement with the xxx process. This is dealt with by [name].”
Stakeholders’ comments about other stakeholders provided the practitioners
with the rationale of their recommendation and additional information about the
stakeholders. For example, the following comments described the stakeholder’s
expertise, “[Name] has been contributing to [another project] on children, disabilities and well-being in informal settlements in India,” and “[Name]’s influence is
very strong in assisting with the more complex proposals.” Another comment revealed suitable representatives of a stakeholder group, “As the central contact
point for [group], [name] could be the point of information.” Private comments
were informative but generally less positive. For example, “In our case this role is
not very effective…However, if the role were more pro-active…it might form the
basis of a more comprehensive liaison service...”

10.5.3 Value of Responses to Project
The study of StakeSource in real-world projects reveals benefits, limitations, and
risks as follows.
Benefits. In general, in projects with more than 10% response rate, the practitioners found the use of StakeSource to benefit their project. An indicative factor of
success is continued use of the list of stakeholders identified by StakeSource. For
example, P1 and P5 used the stakeholder list as a “contact list” to organise future
workshops and meetings with the stakeholders. Additional features to print the

network diagram and export stakeholder list were requested by 3 projects for visualisation and reporting purposes.
The practitioners found the network diagram and the stakeholder list to be useful. According to the practitioners for P1, “StakeSource identified some unexpected stakeholders, and the stakeholder network highlighted the need for communication among clusters of stakeholders for the project to be successful.”
According to the practitioner for P2, “The experts identified by StakeSource were
already involved in the project or haven’t been involved anyway. One exception
was [name]. He came to meetings after StakeSource identified him. And since
then, he has been absolutely invaluable.” Practitioner for P7 also compared the
importance of stakeholders reported by StakeSource with his own perception. The
ratings that did not agree were double-checked and the comparison helped the
practitioner view the priorities from the stakeholders’ perspective. For P8,
StakeSource identified relationships between stakeholders, which the practitioner
were unaware of. According to the practitioner, “In a sense it makes us aware of
relationships we don't recognise. However, it is not good to accept the results as
they are, because some indirect relationships are presented as direct relationships,
and some present relationships are lacking. For example, there is no link between
NASA and the person who is responsible for collaboration with NASA.” The
practitioner continued to use StakeSource in the project. He explains, “if you accumulate information, trustfulness of the relationships will be improved. Then it is
useful to catch the overall picture of the project.”
Interviews revealed that the practitioners were keen to use StakeSource, as the
tool was simple to use requiring little time and training from both the practitioners
and stakeholders. In addition, the practitioners understand how and why the social
networking concept works in the context. Most projects took two hours or less for
the practitioners to set up on StakeSource. The practitioner for P1 regarded the
automated elicitation of stakeholder information as a significant timesaving and
reported that she had, in a previous project, spent weeks to manually compile a list
of stakeholders of a similar size. According to four practitioners, the majority of
time was spent customising the email, as the content of the email is crucial to encourage the stakeholders’ response.
The usefulness of StakeSource was also reflected in the practitioners intention
of using the tool in future projects, and their recommendation of the tool to their
colleagues. In the interviews, 8 practitioners mentioned the use of StakeSource for
future projects, and 2 projects were already in progress. In addition, 5 practitioners
recommended StakeSource to their colleagues (Table 10.2). Some recommendations are learnt from the interviews. For example, a practitioner mentioned, “I
showed this tool to xxx, his xxx project starts soon”, another asked, “How long
will this tool be available for? My managers may want to use it.” Others are learnt
from enquires by the practitioner. For example, enquiries from a defence organisation revealed that practitioner in P9 recommended the tool to them.

Finally, as reported in the previous section, StakeSource enables stakeholders
to voice their opinions early in the project. As a result, it detected nonstakeholders, positive and negative stakeholders at the start of the project.
Limitations. As StakeSource automatically elicits information from stakeholders,
its use is limited in projects where stakeholders are not incentivised to contribute
[16]. Although manual approaches are time consuming for the practitioners, the
presence of the practitioners can encourage reluctant stakeholders to provide information [10]. In addition, collaborative software applications such as
StakeSource provide different levels of benefit to different stakeholders [16],
hence those who do not see the benefit in contributing would be less inclined to
contribute, especially when the elicitation is done by an automated tool.
The usefulness of StakeSource’s output was dependent on number of stakeholder responses. In projects with higher response rate and higher number of recommendations per stakeholder, StakeSource’s output was deemed to be more useful to the practitioners. The practitioners in projects with less than 10% response
rate were disappointed with the information elicited by StakeSource. As commented by the practitioner in P3 with only 1 recommendation, “it (StakeSource)
didn’t do much, did it?”
A practitioner posed a broader concern. If an organisation uses StakeSource for
many projects, some individuals may receive an increasing number of emails asking for recommendations in various projects, which will start to take time to complete. Eventually, these individuals may start to ignore recommendation requests.
Risks. The automatic contact of stakeholders was not always favourable to the
practitioners. In addition, although StakeSource is open and inclusive, many projects have private information that should not be shared with all stakeholders. In
one of the projects, stakeholders recommended potential vendors that were bidding for the project. As the vendors were recommended, StakeSource automatically invited them to make recommendations, and provided them with access to all
the stakeholders in the network. This threatened to lead to an unfair bidding process. The practitioners reported, “We deleted potential vendors from the list – they
should not be able to see internal stakeholder information. Can we ‘approve’ the
stakeholders before they receive the invitation?” Other practitioners who expressed interest in StakeSource highlighted similar privacy issues. For example, a
practitioner from the defence domain requested a feature to restrain StakeSource
to only send emails within their organisation. Another requested for StakeSource
to allow private objectives with a classified list of stakeholders and information
that are only available to certain stakeholders.
According to a practitioner, mistakes are more open using the crowdsourcing
technique in StakeSource. If the project is not interesting and there is no response,
everyone knows about it. The same goes for mistakes in the invitation email. The
practitioner was referring to an incident where a bug in StakeSource caused it to
send garble html emails to the stakeholders. In addition, if practitioners continu-

ously ignore the information provided by stakeholders, then the stakeholders may
stop contributing in future projects.

10.5.4 Factors that Influence Stakeholder Engagement
The application of StakeSource to multiple projects highlighted the following factors that influence the stakeholders’ engagement. (Some factors are common in
requirements elicitation regardless of the technology.) We conclude our discussion
with a description of these factors.
Factor 1. Number of stakeholders and location. The automated crowdsourcing
in StakeSource works best when there are many users. If there are only a few
stakeholders and they are co-located, all stakeholders can communicate without
needing to use StakeSource. For instance, in P9, informal recommendations were
already in progress. In P4 and P6, there were too few stakeholders (2-3) to start
the snowballing process. Projects with higher response rate have more stakeholders, and the stakeholders are not available at the same time, in different departments, or in distributed locations.
Factor 2. Stake and benefit. Stakeholders are more likely to respond when they
have more stake in the project, or when there is direct benefit associated with their
response. For example, in P2, experts were more motivated to provide their expertise description, than to recommend other experts. Although the response rate was
high, the majority of responses were description about the person’s expertise in
the field, rather than recommendations of other experts. Providing their expertise
could get them involved in the project but recommending other experts may meant
the other experts would obtain the funding. This observation was confirmed by the
practitioner, “The context is very important for StakeSource to work: stakeholders
must be incentivised to make recommendations. In this project, most respondents
may have been more incentivised to provide their expertise than recommend other
experts.” In P3, the random people in the organisation have very low stake in the
project. As such, they may know parties interested in the project, but did not recommend due to lack of benefit for them to do so.
In all projects, the practitioners customised the email that stakeholders will receive, in order to motivate the stakeholders to make recommendations. For example, in P1, the email started with “This project will affect you.” In P5, the practitioners realised that recommendations were unlikely to benefit the recommender,
hence started their email with “Help! We need your input into…”
Factor 3. Culture. Culture and social conventions affected the stakeholders’ recommendations, which in turn influenced the effectiveness of StakeSource. Interviews revealed that the stakeholders in P8 (Japanese project) were polite and more

private. The stakeholders were aware that their recommendations were not anonymous as the invitation email from StakeSource reveals the recommenders’
identity. Hence, they only recommended stakeholders that they were familiar and
interacted with, as they do not want to “disturb important people.” As a result,
stakeholders with higher positions in the organisation hierarchy were not recommended and hence omitted in the stakeholder list, although they were crucial to
the project. For example, the Director was not recommended, but was responsible
to promote the project and make budget decisions. The stakeholders might be
more “free in their recommendations” had they been anonymous.
In addition, stakeholders in P8 only provided private comments, even when
their comments were positive. Two stakeholders from different projects (one UK
project and one Japanese project) provided the same comment about not remembering the exact details of the stakeholder they recommended. But the stakeholder
in the UK project put the comment as public, while the stakeholder in the Japanese
project put the comment as private.
P8 was also the only real-world project with a connected stakeholder network
(Fig. 10.3). A social network is connected when there are no disconnected components. This indicates that the stakeholders who were involved in P8 were aware of
one another. All the other real-world projects had disconnected components. For
example, P5 had four disconnected components (Fig. 10.3). This finding is contrary to the assumption in the previous work that the stakeholder network is connected [10]. Interviews revealed that stakeholders in disconnected components are
responsible for different subsystems or work for different departments.
Factor 4. Availability. StakeSource promises to automatically elicit information
from stakeholders even when they are not physically present. Nevertheless, the
stakeholders’ response depended on their availability when the invitation email
was received. If they were away or on holiday, they tended not to respond despite
having access to the Internet. For example, P1 had a tight schedule to complete
stakeholder analysis by 15th Jan. The response rate was skewed by the time and
duration StakeSource was used. According to the practitioners, “it was the time of
year where people were particularly busy. We were warned to do it another time,
but we had no choice as the meetings started in January.” The duration given for
stakeholders to make recommendations was just two weeks, excluding the
Christmas break. Many stakeholders were on holiday during the recommendation
period. According to the practitioners, “There is never a quiet time especially for
large projects involving many departments or organisations because different departments have their own busy time. Project managers need to be cautious about
the best time to run StakeSource to increase the number of recommendations.”
In most projects, reminder emails were used by the practitioners a week after
the initial email was sent, to remind stakeholders to respond. The reminder emails
were able to encourage more stakeholders to respond. In addition, interviews with
some stakeholders revealed that they did not respond because they were waiting
for someone else to do it.

Factor 5. Clarity of instructions. The content and clarity of the project description and the invitation email is crucial to encourage response. This finding is consistent with existing literature for manual requirements elicitation approaches [25].
But because StakeSource is web-based, the importance of the clarity of instructions is increased, as the practitioners are not available to clarify or explain their
intentions. In some projects, lack of response came from the stakeholders not
knowing what the practitioner was looking for. For example, P5 initially received
low response. The practitioner contacted some stakeholders asking if the lack of
response was due to the tool being difficult to use. The stakeholders responded
that they know how to use the tool, but the email description was vague and they
did not understand what the project manager was looking for, hence did not make
recommendations. Once the email description was clarified, the stakeholders made
their recommendations.
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P11
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Fig. 10.3. Social networks of stakeholders. Names are blurred for reasons of privacy.

Factor 6. Politics. Politics and conflicts of interest can affect the success of collaborative software applications, StakeSource or not [16, 26]. For StakeSource,
political issues affected the recommendations stakeholders made and whether they
made recommendations at all. In some projects, none of the stakeholders from
higher-level management made recommendations, despite being influential stakeholders. A practitioner explained, “Although StakeSource is open and inclusive,
some stakeholders are not. They may refrain from recommending a stakeholder to
exclude their involvement in the project.” Another practitioner mentioned, “They
(the stakeholders) know who the other stakeholders are, but they want us to find it
out ourselves.” These stakeholders refuse to be engaged as their input benefits the
practitioner but brings little benefit to themselves.
The practitioners also mentioned that some stakeholders are reluctant to respond to an automated tool. For these stakeholders, manual approaches using
phone calls or face-to-face interviews may still be required to elicit responses. In
addition, the recommendations can be biased. Some stakeholders may recommend
people who are important to them in their work, regardless of whether these people will be useful for the project. Others may choose not to recommend rather than
to omit recommending a stakeholder who is important to them.

10.6 Threats to Validity
This study is based on ten real-world projects that have used StakeSource during
the first year of its deployment. Due to the variation in project size, location, and
application area, there must be some caution generalising the lessons learnt to
other projects. For example, cultural effects on recommendations were observed in
one project P8. As more practitioners use StakeSource in their projects, additional
studies should be conducted to gain further insights, and the factors that influence
stakeholder engagement can be studied in more detail.
In this work, the quality of the stakeholder list returned by StakeSource was
evaluated qualitatively by interviewing the practitioners. Future work should follow up with the projects when they have completed, to compare the list of stakeholders identified by StakeSource against the actual list of stakeholders in the project in terms of their pertinence. Future work should also conduct more in-depth
analysis of the findings, such as analysing the relationship between project size
and effectiveness of StakeSource, the effect of using StakeSource on the quality of
the final product, and the properties of the different stakeholder networks.
Finally, the authors of this paper were involved in the development and deployment of StakeSource. Due to social niceties, the practitioners’ feedback on
StakeSource may be positively biased. Nevertheless, these practitioners have little
incentive to make socially desirable remarks, and they have been quite frank (e.g.,
the practitioner in P3 said that StakeSource did not do much). In addition, it was
made clear to the practitioners and stakeholders that the main objective of their

feedback was to improve the work. Also, their interview comments were corroborated with quantitative data and evidence. For example, we considered a practitioner X to have recommended StakeSource to practitioner Y only if practitioner
Y enquired about or adopted StakeSource.

10.7 Conclusions
Web 2.0 collaborative tools such as StakeSource are likely to play an increasingly
important role in supporting requirements elicitation, especially for emerging
forms of development such as distributed development.
This paper reports our experiences of and lessons learnt from the use of
StakeSource in ten real-world projects. We learnt that the effectiveness of
StakeSource in semi-automating stakeholder analysis is dependent on the
stakeholders’ engagement. In projects with large number of stakeholders who are
motivated to contribute, StakeSource was able to elicit useful stakeholder information with little support from the practitioners. For example, StakeSource was able
to uncover missing stakeholders, negative stakeholders, and the stakeholders’
opinion about other stakeholders at the start of the project. Yet, it failed to elicit
information when stakeholders were not incentivised enough to contribute. The
main factors that influence stakeholder engagement via StakeSource include the
number of stakeholders and their location, the stakeholders’ motivation to be engaged and their stake in the project. The stakeholders’ culture, availability, clarity
of instructions from the practitioners, and politics in the organisation also affect
stakeholder engagement.
Stakeholder engagement is crucial for the success of Web 2.0 collaborative
tools such as StakeSource. Future work should address the critical issue of incentives to increase stakeholder response.
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