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Abstract 
 

In the early stages of a software project, it is critical to understand the needs of the customers 
and elicit their customer requirements. Various requirements elicitation methods have been 
proposed. However, existing methods still have the limitations such as a limited number of 
target customers, limited expression of customers’ opinions, and difficulty in collecting the 
customers’ opinions continuously. A novel method for eliciting customer requirements is 
proposed by utilizing a social network service (SNS), which is a shared source of raw 
information of the customers’ needs and opinions. The proposed method is validated to show 
its effectiveness in overcoming the limitations of existing methods. 
 
 
Keywords: Software engineering, customer requirements, requirements engineering, SNS, 
social network 
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1. Introduction 

“Understanding what customers really want” is a critical factor in the success of a software 
project. If customer requirements are insufficiently comprehended, the software may not meet 
the needs of the customers, and, eventually, the software will be abandoned [1][2]. According 
to the Standish Group CHAOS report, about 50% of projects were scrapped due to failure of 
good requirements elicitation [3]. 

Because of the importance of customer requirements elicitation (CRE), various methods 
involving interviews, surveys, observations, and simulations under different scenarios have 
been proposed [4]. However, these methods still have the following limitations: 
 Limited number of target customers—Most of the aforementioned methods first choose a 

sample customer group and then collect the requirements. This is mainly done because of 
temporal and spatial constraints. Sample customer groups may not represent the entire 
customer population. Therefore, the collected requirements are necessarily limited, and 
the opinions of latent customers are overlooked. 

 Limited expression of customers’ opinions—The existing methods force customers to 
answer predefined questions. Therefore, the results may not escape from intention of the 
questioners/interviewers. This also induces a “socially desirable response”1

 Difficulty in collecting customer opinions continuously—Through the existing methods, it 
is difficult to collect customers’ follow-up opinions on a continuous basis, after the 
interview or survey. This results in a potential loss of additional information and 
requirements.  

 [5], which 
results from the artificial setting of the questions. This makes it difficult to elicit the inner 
needs of the customers.  

Considering these problems, this study proposed a social network service (SNS)-based CRE, 
which utilizes the SNS to overcome the existing CRE limitations. Through the SNS, 
individuals actively build relationships, share relevant information, and exchange opinions, 
including customer needs. The SNS-based CRE enables us to overcome the aforementioned 
limitations of the existing methods and offers the following advantages: 
 Access to a wider range of customers—In contrast to the existing methods, the SNS-based 

CRE enables the collection of relevant data from a larger pool of customers. Because it is 
possible to include a diverse range of customers without temporal and spatial constraints, 
it also possible to derive a variety of new perspectives that are unbounded by sample sets 
representative of specific group(s).  

 Unlimited expression of opinions without a predefined format—SNS-based CRE enables 
researchers to avoid the “socially desirable response” as it allows customers to freely 
express and share their opinions via the SNS without a predefined format. Many studies 
have focused on how to gather system requirements with well-defined formats from the 
opinions of specific users. However, our proposed method aims to elicit early business 
requirements from a diverse set of nonspecific users, in an informal environment. 

                                                           
1 Socially Desirable Response: Socially desirable response has been of long-standing interest in the field of 
marketing, especially in terms of survey methods. When stating opinions, respondents show a tendency of not 
responding truthfully but simply providing answers that will make them look good [5]. 
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 Collection of continuous customer opinions—SNS forms a continuous connection 
between the customers and the requirements elicitors. Thus, the customers can 
continuously express their follow-up requirements. 

The rest of the paper is organized as follows. Section 2 discusses related work on the SNS and 
CRE methods. Section 3 introduces the proposed SNS-based CRE method. Section 4 presents 
a case study and analyzes the results. Section 5 presents the validation of our method, and 
Section 6 presents the conclusions of our study and discusses future work. 
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Fig. 1. Statistics of SNS users around the world 

2. Related Work 

2.1 Social Network Service 
A social network is defined as a social relationship structure in which individuals are related 
(directly or indirectly) to each other based on interest, friendship, trust, etc. From the 
perspective of computation theory, the analysis of a social network is a complex domain 
because of the numerous nodes and the large number of relationships among them. Given that 
SNSs have been receiving considerable attention recently, active research in various areas 
such as liberal arts, economics, and engineering is underway [6][7]. 

An SNS is an online system for building personal relationships. By building relationships 
and posting opinions or experiences on particular digital spaces, an SNS continuously 
provides news about an individual to the communities and users that share interests with this 
individual. Most SNSs are Web-based services; however, recently, mobile-based services 
have begun to be supported. The most commonly used SNSs are Facebook, Twitter, MySpace, 
and Linknow [8].  

The influence of such SNSs is increasing in proportion to the rapid increase in the number of 
SNS users (Fig. 1) [9]. A recent research shows that 175 million people use Twitter worldwide, 
and 200 million tweets are exchanged daily. In the case of Facebook, studies show that over 
700 million users also share 30 billion pieces of content daily. Another research conducted a 
survey of 48,000 Internet users and showed that 6 out of 10 people have SNS accounts that 
they use on an average of 4.6 h per week (Web browsing: 2.3 h; e-mail: 4.4 h, multimedia 
viewing: 3.9 h) [10][11][12].  

As the number and influence of SNS users are increasing, SNSs have evolved into an 
appropriate medium to collect various individual opinions based on data from the participants. 
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Initially, SNSs prioritized the social purpose of amity among users but, currently, they are 
used to evaluate the demographics of particular goods and services as well as the 
preferences/tastes of certain groups of users. A recent research showed that users posted 
product reviews on SNSs at least once a month, and 1/4 of them responded to these reviews 
[13]. SNS users express their judgment, experience, and level of satisfaction/dissatisfaction 
without inhibitions, aiming to prove the objectivity and reliability of their opinions. 
Consequently, many similar opinions form a public opinion and a large knowledge base [6]. 

2.2 Customer Requirements Elicitation Methods 
Various methods to elicit customer requirements have been devised. The most commonly used 
CRE methods are as follows. 

The interview technique is the most general method in which users, stakeholders, and 
domain experts are questioned directly to elicit their needs and requirements. If the 
respondents have enough chances to answer the questions, the interview can prove to be an 
excellent source of customer requirements. A “structural interview” (a sort of interview using 
prepared questions) is commonly used and is effective in obtaining answers that interviewers 
expect [14]. There is an obvious limitation in terms of actively eliciting new requirements 
from customers: a structured interview tends to limit the customers’ opinions within the scope 
set by the interviewers. Besides, the target customer sample is limited owing to time and space 
constraints. 

A survey is a method by which particular customers, who are assumed to have a certain 
amount of information or knowledge about a subject, are asked questions. A survey can be 
carried out via telephone, e-mail, or online, and its results are integrated. A survey is 
commonly used in a situation where a researcher needs to collect information effectively and 
he/she is bound by time constraints [15]. However, since the subjects of a survey are mostly 
selected based on certain conditions, the results do not reflect the opinions of a wide range of 
customers. In addition, it is difficult to collect customers’ follow-up opinions because there is 
usually no connection between the selected customers and the questioners/interviewers. It is 
also difficult to collect active opinions from customers because those questioned answer 
according to predetermined questionnaires; thus, their answers are restricted. 

Contextual inquiry is a user-centered method that is a part of the contextual design method. 
Contextual inquiry involves collecting detailed information about a user’s work practice by 
observing and interviewing the user while he/she actually works. The researcher stays in the 
background and lets the user lead the situation as much as possible. This method is effective 
for comprehending a certain user and his/her needs [16]. However, this method cannot target a 
wide range of users. 
Existing CRE methods have the above limitations. Therefore, it is necessary to access a wider 
range of customers without temporal and spatial constraints, collect opinions freely and 
without predefined questionnaires, and form continuous connections for collecting additional 
opinions. 

3. SNS-based Customer Requirements Elicitation 
In this study, we introduce the guidelines of the SNS-based CRE method, specifically how to 
approach an SNS, how to apply it to the collection of customer requirements, and how to refine 
and prioritize these collected requirements. The entire process is divided into three phases 
(preparing, gathering, and refining). Each of these three phases is further divided into specific 
stages (Fig. 2). The stages of each phase are explained in detail below. Moreover, examples 

http://en.wikipedia.org/wiki/User-centered_design�
http://en.wikipedia.org/wiki/Contextual_design�
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and parts of the results of case studies are appended to facilitate comprehension. 
 

 
Fig. 2. Process of SNS-based CRE 

3.1 Preparing Phase 
This phase describes the preparation for CRE through SNS. To approach the extensive number 
of user opinions, a keyword-based approach is used. Domain-related keywords are selected to 
understand user trends, which is fundamental to finding what users want. A keyword-based 
approach helps researchers to understand the trend of the users’ needs in the network more 
easily and effectively. Therefore, it is universally adopted in various domains like marketing 
and social statistics, which aims to comprehend people’s interests [17]. This phase is further 
divided into the following two sub stages: 

3.1.1 Selecting Domain-Related Keywords 
In this stage, domain-related keywords that represent features, functions, or quality of the 
product are selected. When selecting keywords, it is necessary to select those words that carry 
the least possibility of vagueness or confusion. Table 1 lists examples of keywords related to 
smartphones. 

3.1.2 Checking Keyword Statistics  
In this stage, the frequency of the selected domain-related keywords on an SNS is checked for 
a certain period. After checking keyword statistics, highly ranked keywords are chosen in ord- 
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Table 1. Example of smartphone-related keywords and their frequencies on Twitter 

Keywords Smartphone
App

Smartphone 
OS

Smartphone
Design

Smartphone 
Music

Smartphone
Price

Smartphone
Camera

Smartphone
Weight

Frequency 254 127 115 115 63 38 28

 
er to focus on the general trend of user needs. Through keyword statistics, the degree of users’ 
interests is understood; based on this, the overall users’ needs are comprehended and a 
concrete direction for performing a CRE is set. Table 1 shows part of the statistics on 
smartphone-related keywords that were collected from Twitter from June 15 to July 15, 2010. 

3.2 Gathering Phase 
During the gathering phase, the SNS and its users are approached and their opinions are 
collected. This phase is divided into two types of access according to the subjects and the 
direction of approach: community-based access and opinion-based access. Because the social 
network is a space comprising complex relationships among various communities and users, 
two different ways are set to approach the SNS more effectively. 

3.2.1 Community-based Access 
Community-based access targets diverse communities in SNS. Communities that are 
concerned with highly ranked keywords are chosen, and then, the existing opinions of the 
users in these communities are collected. This access is appropriate for collecting more 
concrete and reliable opinions because most members of these communities tend to have an 
interest and knowledge in the relevant domain. This access consists of three sub stages. 
① Searching Communities: In this stage, communities that have interests in the highly 

ranked keywords chosen in the preparation phase are selected. Most of the SNSs provide 
community services and a keyword-based community search function. The criteria to select 
the communities are the recent trends in activity and member participation.  
② Joining Communities: Requirements elicitors join each of the selected communities as a 

member and form relationships with members of these communities. Users with common 
interests are able to join the communities and to build relationships in the SNS without a 
complex processes. 

③ Gathering Existing Opinions: In this stage, the opinions exchanged among the members of 
the selected communities are gathered. Based on the highly ranked keywords, the opinions, 
posts, and comments within the communities are first comprehended, and then, the relevant 
opinions are gathered. 

3.2.2 Opinion-based Access 
Opinion-based access targets individual users and not SNS communities. The opinions with 
the highly ranked keywords are searched, and the opinions of the users who suggested them 
are collected. In opinion-based access, individual users are approached based on their opinions 
rather than on the particular users or groups; therefore, it targets unlimited potential users, 
enabling the collection of a wide variety of opinions from diverse users. 
① Searching Opinions: In this stage, searches are conducted for the opinions that users type 

on an SNS, along with highly ranked keywords. Included within the scope of the search are 
the typed-in opinions that also have their matches. As most SNSs provide the 
keyword-based search function, it is not difficult to search opinions that include such 
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keywords.  
② Forming Relationships with Users: Relationships are formed with users who have 

provided the searched opinions. Through the SNS, people from different national, cultural, 
ethnic, and occupational backgrounds can build relationships without inhibitions.  
③ Gathering Existing Opinions: In this stage, the existing opinions, which were posted on 

the SNS by the relevant users, are collected. Based on the highly ranked keywords, the 
associated opinions, posts, and comments by the relevant users on the SNS are collected. 

3.2.3 Gathering Additional Opinions 
First, extra opinions, which are for supplementing existing opinions, are collected from users 
who have a relationship with requirements elicitors through community-based access and 
opinion-based access. The newly collected opinions supplement the previous vague opinions 
with improved details. After the completion of the first round of collecting opinions, 
additional opinions are collected through the continuous relationship with the users during the 
CRE period. In contrast to the existing CRE methods, this method enables the collection of 
additional opinions by continuously communicating with the users at any time. 

Gathered opinions are organized and managed in tabular format (Table 2). This table lists 
the types of opinions, version information, and related keywords; the SNS user ID is used as 
the table key. To maintain traceability, the time at which the opinion was posted should be 
appended to each opinion. Based on type, opinions are divided into “existing opinion” or 
“additional opinion.” As each opinion is elaborated upon and specified, they are managed 
according to their version.  
 

Table 2. Example of tabular format for managing gathered opinions 

User ID Type 
Opinions Related  

Keyword Original Version_1 Version_2 … Final 

Sy** 

Existing  
Opinion 

My battery goes dead tooooo 
soon…but an external battery’d 
look horrible..:( (2011/01/22) 

They must last longer. 
Longer than a day at 
least (2011/01/30) 

It should be slim too 
(2010/01/31)  

Smartphone 
batteries need to 
be more durable 

and slim. 

Smartphone 
Design 

Additional 
 Opinion 

Smartphones all look the same 
and dull!! (2011/01/30) 

Custom-design may 
help to satisfy 

customers 
(2011/01/31) 

-  
Custom-design 

needed! 
Smartphone 

Design 

3.3 Refining Phase 
Refined and prioritized final customer requirements are elicited in this phase. Refinement and 
prioritization are carried out based on the collected opinions and information on users’ and 
opinions’ network characteristics. Additional opinions are gathered simultaneously through 
established relationships with the users, and these opinions are also refined. This phase is 
divided into the following three sub stages. 

3.3.1 Refining Collected Opinions 
First, in this stage, we filter the most helpful opinions from among those gathered in the 
previous stages, and we assign attributes to these filtered opinions. Assigning attributes 
facilitates categorizing and refining the opinions as well as obtaining the objectivity and 
traceability of the requirements [14]. Attributes are divided into three classes: positive, 
negative, and informative. Each attribute class is named after its connotation. Opinions about a 
certain product suggested by users through the SNS usually fall within the boundary of these 
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three classes; those falling outside the boundary are mostly not related to customer 
requirements [18]. Table 3 shows examples of how the gathered opinions are organized. 
 

Table 3. Example of the organization of searched and collected opinions 
Opinion Attribute 

The best: The YouVersion Bible app is the best thing smartphones have to offer. 
Love my Bible app!" < #Cosign Positive 

Great ideas for new smartphone apps—Live soil map for farmers showing soil types, 
best local plants, value, etc. Informative 

Is Nokia problem not app: 'm so convinced. Gmail application on Nokia 
Smartphones can be so unstable! Negative 

Android is the best smartphone OS I have exp till today. And it rocks on the Samsung 
Galaxy s! Positive 

Palm and HP are betting a lot on their new web-based OS. Expanding it way beyond 
smartphones and into slates and peripherals. Informative 

 
After assigning attributes to each opinion, a transformation is carried out. Because the 

collected opinions on the SNS are not in a standard form, they are standardized. This 
transformation includes two major steps (Fig. 3):  
 

 Restoration of Abridgment/Abbreviations 
    Due to the spread of online jargon, a considerable number of opinions on an SNS are 

difficult to understand as they are expressed in very original forms. To accurately 
understand user opinions, therefore, it is necessary to alter these online jargon and 
abbreviations and form grammatically correct phrases. Various dictionaries for online 
jargon and abbreviations already exist. Fig. 3 shows an example of the correction of an 
abbreviated opinion.  

 Standardization 
    The assigned attributes and the main keywords constituting opinions serve as the 

standardization criteria of the written forms. Fig. 3 exemplifies how the collected opinions 
are transformed into standard requirement forms. 

 

The syntactical complication renders the transformation difficult. However, most opinions 
exchanged on an SNS are generally not syntactically complex.  
 

.

Category Attribute Restored Opinion

Smartphone 
Design Negative

In my opinion, problem with the design of all other smartph
one are butt ugly carrier logos. why is it only palm and apple
can get away from it?

Category Attribute Customer Requirement

Smartphone 
Design Negative Ugly butt carrier logos should be avoided

Original Opinion
IMO, problem with the design of all other smartphn are butt ugly carrier logos. why is it only p
alm and apple can gafi?

Restoration

Standardization

 
Fig. 3. Example of transformation of collected opinion 
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Table 4. Network characteristics of users and their opinions 
Objective User Opinion 

Evaluation Criteria The degree of influence 
Related factors 

in network theory Centrality2, Reachability3 Ripple Effect  

Factors in SNS Number of Follwers, 
Following, and Friends 

Number of Citations, 
Retweets, and Views 

3.3.2 Analyzing Network Characteristics 
In this stage, the network characteristics of each user and his/her opinions are analyzed. As 
shown in Table 4, the criteria include how influential the users are and how influential their 
opinions are on a certain social network.   
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t  Time when factor iO  is measured 

iω  Number of citations of i  at point t 

T  Period from when i was suggested to t 
Fig. 4. Formulas for calculating importance 

3.3.3 Prioritizing Customer Requirements 
When resources are limited, prioritizing customer requirements helps manufacturers to reflect 
the requirements to the software project in order of importance. In this stage, elicited 
requirements are first prioritized on the basis of the keywords; then, the requirements, which 
belong to each keyword, are prioritized according to their importance. 

Fig. 4 shows a formula to determine importance, which is based on the network 
characteristics analyzed in the previous stage. By prioritizing each customer requirement 
according to its importance, it becomes possible to determine how influential and important 
that requirement is. In addition, it enables us to judge which customer requirement is more 
representative of the needs of a multitude of users. 

                                                           
2 Centrality: In graph theory and network analysis, diverse methods are used to measure the centrality of a vertex 
(degree, closeness, and betweenness) and to determine the relative importance of a vertex within a graph [19]. 
3 Reachability: In graph theory, reachability refers to the ability to move from one vertex to another in a directed 
graph [20]. 
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The importance of customer requirements consists of the “influence of the user” who 
suggested the relevant opinion (factor H) and the “ripple effect of the opinion” (factor O). In a 
social network, the node’s influence and the opinion of the relevant node are related; therefore, 
both factors are considered together. 

Though a variety of methods have been suggested to measure users’ influence in a social 
network, thus far, the superiority of one method compared to the others has not been verified. 
Therefore, in our study, the page rank algorithm4

In the case of factor O, the ripple effect of opinion i at point t is calculated with the quotient 
of the number of citations divided by T. As the number of citations or references increases in a 
short period, factor O increases; thus, we can judge whether the opinion has a large ripple 
effect. 

 is chosen to calculate factor H, which is 
general and produces a similar output to other methods but is relatively easy to calculate [21]. 
The greater this factor is, the larger is the influence of the relevant user and the more influential 
are his/her opinions. 

4. Case Study 

4.1 A Case Study: Smartphone Requirements Elicitation 
A case study was carried out through the analysis of Twitter and Facebook, two well-known 
SNSs. Twitter was chosen as the target of the experiments since it provides various 
applications for its diverse functions based on an open API (Application Programming 
Interface), and it retains a user pool of more than 200 million people. Facebook was chosen 
because it too has a user pool of more than 700 million people and provides diverse 
community services.  

The case study on the smartphone domain was carried out over three weeks, from January 
20 to February 10, 2011. Five thousand and ninety-one tweets and posts were analyzed and, as 
a result, 67 customer requirements were finally elicited. The case study was conducted in 
English. Specific results in each phase are as follows.  
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Smartphone 
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Smartphone 
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Fig. 5. Keyword statistics for smartphones 

                                                           
4 PageRank Algorithm: The algorithm used by the Google search engine. The importance of a Web page is judged 
by the number of hyperlinks from other pages. It is based on the premise, prevalent in the world of academia, that 
the importance of a research paper can be judged by the number of citations the paper has from other research 
papers [22]. 
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1. Preparing Phase  
Thirty-one smartphone-related keywords were selected, and keyword statistics pertaining to 
the keywords were collected from December 29, 2010, to January 19, 2011, through Facebook 
and Twitter. Keyword statistics were collected through Facebook and Twitter statistics APIs, 
and the top 10 keywords are shown in Fig. 5. 
 
2. Gathering Phase  
Community-based access was performed through Facebook, which provides various functions 
related to communities, whereas opinion-based access was performed through Twitter, which 
supports diverse APIs and functions associated with opinion searching.  
 
 Community-based Access  
Five communities with active communication and participation within the previous 30 days 
were selected from among the top 10 keyword-related communities on Facebook. We joined 
the communities and established relationships with 65 active members. Based on the top 10 
keywords selected from the previous phase, 93 existing opinions were collected and 28 extra 
opinions for supplementing existing opinions were collected in the first gathering. 
 
 Opinion-based Access  
Opinions on Twitter were searched based on the top 10 keywords. We searched 4888 existing 
opinions, and 115 opinions remained after excluding duplicates and unrelated opinions. We 
established relationships with 44 users who suggested relevant opinions, and we collected 27 
extra opinions for supplementing existing opinions in the first gathering. 
 

Table 5. Part of the final results by SNS-based CRE 

Keyword 
Priority Keyword Attribute Req. 

Priority Requirement User Impor-
tance ID 

1 Smartphone 
App 

Positive 

1 An application that translates user’s talk 
directly into another language is needed. Fu** 3.63 01_P_001 

2 An application that manages user’s pay, 
usage, and deposits is very useful. Xe** 3.24 01_P_002 

3 An application that completely manages all 
types of messaging applications is needed. En** 3.02 01_P_003 

Negative 1 Bank applications are vulnerable to attack. Jo** 2.69 01_N_001 

Inform 1 An application that manages users’ credit 
cards is released. Ys** 2.61 01_I_001 

2 Smartphone 
Design 

Positive 1 More slim and powerful battery design is 
needed. Sy** 2.56 02_P_001 

Negative 
1 Designs of existing smartphones look 

remarkably similar Mi** 2.87 02_N_001 

2 Built-in battery design(iPhone) needs to be 
avoided Ke** 1.41 02_N_002 

 
3. Refining Phase  
In the refining phase, additional opinions were gathered by establishing continuous 
relationships with users; simultaneously, these opinions were also refined. Through 
continuous relationships, 75 additional opinions were gathered.  

The most helpful opinions were filtered and duplicated, or similar opinions were combined. 
Attributes were assigned to each opinion, and then, transformation was performed.  

After the transformation, we prioritized the final customer requirements on the basis of 
importance. A part of the final results is shown in Table 5. 
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Table 6. Numerical results of the case study 
 Community-based

 Access  
Opinion-based  

Access  

# of Searched Objectives  5 communities  
(105 users) 

4888 opinions 
(193 users) 

# of Objectives with Relationships  65 users  44 users  
% of Response  61.9%  22.79%  
# of Searched Existing Opinions  203  4888  
# of Filtered Existing Opinions  93  115  
# of Extra Opinions for Supplementing Existing Opinions 28  27  
# of Additional Opinions through Continuous Relationships 34  41  
# of Final Elicited Requirements  14  53  

4.2 Analysis 
Four distinct features are found from the results of the case study (Table 6).  
 The number of useful opinions is significantly smaller than that of searched opinions. 

This is because cited, duplicated, similar, and unrelated opinions were searched. 
 The percentages of the responses of the community-based access and those of the 

opinion-based access differ greatly. This difference is attributed to the fact that Facebook 
and Twitter offer different service types and access methods was different. Regarding 
service types, it is difficult to build relationships and to gather opinions in a short period 
because relationships are only one-way on Twitter, as compared to Facebook, on which 
relationships are two-way. In contrast, with regard to access methods, it is easier to gather 
opinions through community-based access because community members tend to be more 
active than ordinary users when exchanging opinions. 

 The number of additional opinions gathered through continuous relationships is over 22% 
of the total number of opinions. This means that a considerable number of user opinions 
were gathered through continuous relationships even after the first opinion gathering had 
finished.  

 The number of opinions as well as that of final elicited requirements is larger when we use 
opinion-based access than community-based access. This shows that opinion-based 
access that approaches general users who do not belong to a specific community can 
supplement opinions that can be easily overlooked through monitoring specific users in a 
particular community. It also shows that opinions gathered from opinion-based access are 
indeed more diverse and useful. 

5. Validation 
To validate the method proposed in our study, we qualitatively compared the existing CRE 
method carried out by a Korean smartphone company and the SNS-based CRE. The existing 
method was performed through an online survey and in-depth interview. As shown in Fig. 6, 
both methods were related to the smartphone domain. In the case of the existing method, the 
online survey for investigating customers’ needs was performed on a target of 1200 customers 
in North America, 48 of which were subsequently selected for eliciting customer requirements 
through an in-depth interview. On the other hand, the SNS-based CRE investigated the users’ 
needs from 9946 users who used the main keywords of users’ needs, and we elicited customer 
requirements from 298 users who suggested opinions.  
 In terms of capturing customers’ needs, the result shows that the main keywords that are 
related to the customer needs, which were gathered from each method, are mostly similar or 
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the same. This means that our method is as effective as the existing method in capturing 
customer needs.  

However, in terms of eliciting customer requirements, the result shows quite a big 
difference in the number of final requirements and the content. Yet, the difference in the 
number of the final requirements could be mainly attributed to the period and time of the 
investigation; therefore, we estimated the includedness of the requirements elicited from each 
method based on their contents. Thirty percent of the requirements collected from the 
SNS-based CRE and 55% from the existing method were shown as similar or the same 
requirements. Considering this, the requirements set from the SNS-based CRE encompasses a 
more diverse and wider range of customer requirements than those of the existing method. 
 

 
Fig. 6. Qualitative comparison 

5.1 Validation of Claims 
We presented three advantages of the SNS-based CRE in Section 1. To validate these three 
advantages, we asked questions to users with whom we had established relationships, and 
subsequently used the results of the case study. 
 
① Access to a wider range of customers  
The SNS-based CRE uses all SNS users around the world, and does not depend on a limited 
pool of users. The characteristics of the SNS are unbounded by time and space and enable 
access to a diverse pool of potential customers. Fig. 7 shows the diversity in the nationalities 
and occupations of the users who participated in the case study (298 users). It is safe to say that 
the customer requirements of the SNS-based CRE were indeed elicited from a wide range of 
potential customers. 
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Fig. 7. Nationality and occupation of users 
 
② Unlimited expression of opinions without predefined format 
For 37 users with whom we established relationships, we investigated their preferences to the 
CRE methods and the reasons for it. As shown in Fig. 8, 46% of the users prefer the 
SNS-based CRE, and they responded with a variety of reasons for their preference. Most users 
who prefer the SNS-based CRE mentioned that they could answer without any predefined 
format and restriction. Other reasons were that users could express their thoughts without 
inhibition, access the SNS easily, and share their opinions easily. 

Judging from the users’ preferences and their reasons, we found that the SNS-based CRE 
could be more preferred by users than the existing methods, and they think that the SNS-based 
CRE allows them to express their opinions freely. 

 

 
Fig. 8. Users’ preferences and reasons 

 
③ Collection of customers’ opinions continuously 
As shown in the results of the case study (Table 5), the number of opinions gathered through 
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continuous relationships is more than 20% of the total opinions. In addition, 32% of these 
opinions were reflected to the final customer requirements. This shows that maintaining 
channels of continuous communication with users via relationships widens the range of 
collecting opinions. Thus, the SNS-based CRE enables the collection of a wider range of 
opinions and ideas. Consequently, new requirements and needs can be found from these 
opinions. 
 

ID Requirements Avg. of 
Priority

Std.
Deviation

Min.
of Priority

Max. 
Of Priority

1 A battery with lower discharge rate is required. 1.5 0.71 1 2
2 2/3 of present price of smart phone would be reasonable. 3.5 2.12 2 5
3 It needs to get rid of restraints of recharging through gender. 4.5 2.12 3 6
4 Flash or pop-ups should work normally when using the internet. 3.5 0.71 3 4
5 An application which combines and enbles to manage Kakao Talk, SMS and Whatsapp together is necessary. 3 2.83 1 5
6 A function to offer various special characters and keyboard is required. 5 1.41 4 6
7 A new design differentiated from existing ones is needed (querty keyboard+touch screen). 9 2.83 7 11
8 It is required to do the internet shopping and pay more freely. 9 1.41 8 10
9 An appropriate distribution of functions between button input system and touch screen input system is needed 10.5 2.12 9 12
10 A function as a R-HDD (external hard drive) is necessary. 12 2.83 10 14
11 An application which interconnects online telephone directory with a mobile phone. 13 2.83 11 15
12 Setting groups within address book is needed. 14.5 3.54 12 17
13 Recording during phone call is needed. 15.5 3.54 13 18
14 An application which is connected with public transportation and traffic lights is necessary. 10.5 4.95 7 14
15 It is required to make it free to register as an application developer. 17 2.83 15 19
16 An application to view events and amenities on main streets at a  look. 16 0 16 16
17 A function is requried to prevent damages of mobile phones by maintaining it within certain tempertature. 15 2.83 13 17
18 A function to measure temperature change or heartbeats is needed. 13.5 6.36 9 18
19 An application to help shopping is needed. 19.5 0.71 19 20
20 An application to check time to take medicine and whether the medicine is taken is necessary. 14 8.49 8 20

Kendall's W 0.828

N 2

Chi-square 31.457

Degree of Freedom 19

Significance level 0.05

< Test Statistics >

< Descriptive Statistics >

Table 7. Validation of prioritization by Kendall’s W 

5.2 Validation of Prioritization 
To validate the prioritization based on the importance of the customer requirements proposed 
in this paper, we performed an experiment to compare it with the order of the priority of the 
needs of the users. For this experiment, 30 Facebook users were selected randomly and 
included in a small network to collect opinions about smartphones from February 12 to 
February 27, 2011. After collecting the opinions, with the process proposed in this paper, 20 
prioritized final requirements were elicited. Then, these requirements were sent back to the 
users, and we asked them to prioritize them based on their own needs.  

The result of comparing the priorities in the needs of the users with those in our method 
using Kendall’s W5

                                                           
5 Kendall’s W (Kendall’s Coefficient of Concordance): By normalizing the statistic, it becomes possible to assess 
the agreement among raters. It is typically used to compare the consistency between two rankings. Kendall’s W 
ranges from 0 (no agreement) to 1 (complete agreement) [23]. 

 is shown in Table 7. As shown by the value of W (0.828), there is a high 
agreement between the priorities, which means that the priorities established by our method 
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are indeed in agreement with those based on users’ needs. As a result, we concluded that our 
prioritization scheme can calculate the priorities of the customer requirements closer to the 
users’ needs without asking them directly. 

6. Conclusions 
In software projects, a variety of methods has been studied to understand the customers’ needs 
and to elicit the requirements from the customers. Existing methods, however, have some 
limitations—they focus on a limited range of target customers and pose a limited expression of 
customer’s opinions; further, it is difficult to collect the opinions of customers continuously. 
Therefore, we propose an SNS-based CRE. By utilizing an SNS that encompasses a larger 
amount of information and a greater number of users, this study shows how to access SNS 
effectively in order to elicit customer requirements and refine them. 

Our proposed method facilitates access to a wider range of customers and enables the 
unlimited expression of customers’ opinions without using a predefined format; it also allows 
us to collect customer opinions continuously. With these advantages, it enables us to reflect 
the diverse requirements of new perspectives to software products by gathering uninhibited 
opinions from the users. Moreover, SNS-based CRE is a useful method to access users, 
especially when specific users are not identified in a new market or when there is a need to 
collect novel opinions from undefined users or when the desired features of the users in the 
general software domain are needed.  

A case study and an evaluation were carried out to validate the SNS-based CRE method and 
demonstrate its usefulness. The case study on the smartphone domain was conducted through 
Facebook and Twitter, based on the proposed method. As a result, 67 customer requirements 
were elicited, and it was possible to elicit a wider range of customer requirements than that 
elicited by the existing method. We also conclude that the three advantages of the SNS-based 
CRE are valid. Moreover, the calculated priorities of the customer requirements with our 
method considerably correspond with the needs of the users.  

Future studies should focus on improving opinion refining techniques, developing formal 
methods to motivate social network members to participate more efficiently in the proposed 
method, and exploring the applicability of our method to an even larger number of users and to 
a more linguistically diverse environment to make the proposed method more effective and 
rapid. 
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