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ABSTRACT 
 

 

 

Context. There are several methods of developing software in a systematic, engineering way. One of 

them are traditional methods such as waterfall. Nowadays, more common are becoming agile 

methodologies. Agile aims at addressing and improving a communication in software projects. 

However, customer - supplier communication in software projects still causes many difficulties.  

Objectives. In this study I wanted to identify basic customer – supplier communication problems that 

agile practitioners encounter in agile software projects. I also wanted to provide basic guidelines based 

on identified, prioritized problems and identified, prioritized solutions. 

Methods. Using recently published journal articles and conference proceedings  I identify customer – 

supplier communication problems that agile practitioners encounter in agile software projects. In order 

to identify solutions, and also prioritize the identified problems I used a survey. Then, based on 

analysis of results of the survey foreseen guidelines were synthesized.   

Results. Literature study resulted in the identification of eight customer – supplier communication 

problems that agile practitioners encounter in agile software projects. The survey provided critical 

weighted evaluation of the problems and also suggested solutions to the problems. The obtained 

weighted results were used to develop the basic guidelines together with suggested solutions to each 

of them. 
Conclusions. The research was designed to help agile practitioners in their communication with a 

customer. The obtained results provide basic and starting guidelines that are based on the experience 

of the agile practitioners. That can be further extended based on future local and individual experience 

of agile practitioners. 
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1 INTRODUCTION 
 

According to E. Collins at al. “software engineering is highly collaborative  

activity” [1]. Customer-supplier communication is important to successfully accomplish 

software project [2][3]. It is also the main challenge [4] . Effective customer-supplier 

communication helps with requirements elicitation.  

There are many customer – supplier communication problems documented in the 

literature.  Agile can mitigate some of the problems that exists in traditional methodologies 

(TM)[5]. It is also easier to respond to change in Agile Methodologies (AM) [6]. The current 

research proposes many solutions for existing customer – supplier communication problems. 

Terms used in the report are described in the glossary in the table 1.1. 

 

 

Table 1.1 Glossary 

Term Definition 

Customer, client The person or the organization buying, ordering the software 

Distant customer The customer that is in different geographical location than 

supplier 

Supplier, vendor The person or the organization supplying the software 

Agile Methodologies 

(AM) 

All methodologies that are based on Agile Manifesto 

Agile Practitioners 

(AP) 

People that use AM in their professional career 

Traditional 

development(TM) 

Development using approach that was widely used before 

introducing AM (e.g. waterfall process) 

Respondent weight The weight calculated for each respondents. It is based on 

respondent experience. Method of calculation is  described in the 

section Methodology.  

Problem Difficulty in customer – supplier communication. 

Problem weighted 

criticality 

Criticality was rated by respondents in the scale from 0 to 5, where 

0 is not important and 5 is highly critical. Each respondent answer 

was multiplied by respondent weight. . Method of calculation is  

described in the section Methodology. 

Prioritized problems List of problems prioritized by respondents using weighted 

criticality 

Solution The way how do agile practitioners  solve the customer – supplier 

communication problems 

Solution weighted 

criticality 

The sum of weights of respondents who mentioned the problem. 

Method of calculation is  described in the section Methodology. 

Guidelines Identified problem with each of its identified solutions (prioritized 

by solutions) 

Preliminary guidelines All identified problems with each of their identified solutions  

Basic guidelines Prioritized list of identified, selected, problems with each of their 

identified, selected solutions (Selection method described in the 

section Methodology). 

Offshoring/offshore Performing the development process or some part of the 

development process in other country 

Onshoring/onshore Performing all development process in one country 

Nearshoring/nearshore Performing all development process in one country or countries 

with short geographical distance (e.g. both located in Europe) 

Outsourcing Performing development process or some part of the development 

process in other organizations 
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Requirements 

Communication 

The interaction between the customer and the supplier resulting in 

requirements elicitation 

Global software 

development (GSD) 

Software development in distributed worldwide environment 

Internal customer The customer that is a part of supplier organization (e.g. marketing 

department) 

External customer The customer that is not a part of supplier organization (e.g. other 

organization) 

Distributed teams Teams that are cooperating from different geographical locations 

 

The group of Software Development Methodologies that especially value customer – 

supplier communication are AM [7]. AM were formulated in the late 90s and were the 

solution for problems in TM [8]. Nowadays AM became very popular [8]. It suggests that 

proper communication with the customer is essential to build the right product [9].  

Agile can have also a positive influence on software projects in  Global Software 

Development (GSD) [10] . According to M. Usman at al. “more than 70% of software 

engineers face the problem in communicating and developing the applications for offshore 

clients” [11].  Hence, there is a need to include AM practices in GSD.  All types of 

environments such as onshore, nearshore, and offshore are included in this study. Customer 

and user focused approach is the reason to focus on AM.  

The research is designed to help agile  practitioners (AP) working as software 

suppliers. AP  are the people involved in developing software using AM. Below there is the 

description of AM and common Agile roles that AP are involved with. 

In TM  the customer specify all the requirements at the beginning. The first phase 

is requirements elicitation, the second design. Later there is implementation and delivery 

[12]. On the other side AM proposed early delivery in small iterations [13]. After each 

iteration working software should be delivered [6].  Agile is designed to easily respond to 

change and for active customer – supplier cooperation [14]. Customer-supplier 

communication plays an important role in agile software development [13]. However, the 

communication can cause numerous problems especially in global software development, 

and in large teams [15]. Agile started with manifesto that put a lot of emphasis on customer 

communication  and cooperation. Manifesto can be found below.  

 

 

Agile manifesto 

 

We are uncovering better ways of developing 

Software by doing it and helping others do it. 

Through this work we have come to value: 

 

Individuals and interactions over processes and tools 

Working software over comprehensive documentation 

Customer collaboration over contract negotiation 

Responding to change over following a plan 

 

That is, while there is value in the items on 

the right, we value the items on the left more. [16] 

 

Nowadays the most common agile methodologies are Scrum and Extreme 

Programming (XP) [14]. 

Scrum is AM that consists of roles,  events, artifacts and rules. Scrum roles are 

Product Owner, The Development Team, and Scrum Master. Scrum iteration is called the 

Sprint. It last around two to four weeks.  It consists of the following events: Sprint Planning, 

Daily Scrum, Sprint Review, and Sprint Retrospective. The artifacts are: Product Backlog, 

Sprint Backlog, and Increment [17]. 
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XP is an agile methodology that values simplicity, communication, 

feedback and courage. In XP customer works with the development team on daily 

basics. Some ambiguity is requirements description is allowed.  Hence, constant and 

effective communication is required.  Features are always completed or not. There is 

not situation of features finished in 90%.  So that, the customer knows what is 

already done. The team in XP consists of customer, tester, and programmers. Team 

members are not specialists. They are just contributors with special skills. In XP 

customer can be the person or the team. In order to improve customer satisfaction XP  

is using numerous practices such as: Continuous Integration, Planning Game, two 

weeks iterations [18].  

Agile improves the communication model in software projects. Despite that 

practitioners still struggle with customer – supplier communication. Product that 

does not satisfy customer needs are still being developed. 

This research is considered as initial and may need further investigation. Its 

results should be useful for AP working as the suppliers, who are communicating 

with the customer. This is especially focused on AP at their early stage of industrial 

experience. This is possible, because of conducting a survey with AP with 

experience in software projects. The research does not aim the approaches in eliciting 

requirements. It aims the common understanding and fruitful communication 

between supplier and customer in agile software projects. From the research 

perspective important is the communication with the customer in order to understand 

his or her needs. The research is investigating what problems are important in the 

software industry, and what are the solutions and guidelines for AP.  

The research was proposed, because of customer – supplier communication 

problems in software projects that author participated. The main reason for the 

problems was probably misunderstanding between customer, and user and the 

supplier. The knowledge found by the author was not enough to solve the problems. 

The literature was reviewed and research gap identified. 

The thesis is structured as follows. Section 2 presents related work. Section 

4 shows research plan. Research plan consists of research gap, aim and objectives, 

research questions, and brief description of planned research methods. Section 4 

describes Methodology. Section 5 presents results of this study. Section 6 presents 

analyzed data. Conclusion of this study, threads to validity, and proposed future work 

are described in section 7.  
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2 RELATED WORK 
 

Section related work consists of description method of finding related work, 

summery of related work, and enhanced list of related work. Related work was found 

in order to identify the research gap. The literature study conducted in order to find 

related work was helpful to identify what has been done in the research are and to 

identify research gap. 

2.1 Method of finding related work 
 

1. The automatic search was used for the period from 1st  January 2011 to 10th 

October 2015 

2. Two scientific databases were used: Inspec and Google Scholar 

3. To answer research question 1 (RQ1) search string has been formulated. The 

search string consisted of sets: 

a. A = {communication or collaboration} 

b. B = {issue* or challenge* or limitation* or difference*} 

c. C = {agile or scrum or XP, or "extreme programming"} 

d. D = {customer* or client*} 

The final search string was formulated as follows: A and B and C and D 

* means using other sign after the word in order to find plural versions of the 

word  (it was used only in Inspec) 

4. Only published journal articles and conference proceedings were chosen. 

Later term articles is used for both. 

5. Inclusion criteria: 

a. Article mentioning some way of solving customer – supplier 

communication problems in agile software projects 

6. Exclusion criteria 

a. All articles that did not meet inclusion criteria 

7. 49 results were found in Inspec and 580 results were found in Google 

Scholar that gives total of 639 results 

8. Results were screened by title and abstract. There were  570 results excluded 

in this step. 

9. There were 46 results excluded by reading the article 

10. There were 17 unique related results chosen  

11. All repeated results were excluded 

2.2 Summary of related work 
 

Agile methodologies have positive influence on customer-supplier communication 

practices [19][20][21]. Agile methodologies has also positive influence on customer 

involvement [19].  

S. Kizaki at al. observed a project where “there were problems like the shortage of 

communication between members, the customers”. They say about Scrum that “it could 

carry out improved relations as the team by the positive participation in the customer’s 

projects” [19]. R. K. Chandana Ranasinghe and I. Perera claim that “Scrum communication 

practices, such as daily Scrum meetings, iteration planning, retrospective meetings, product 

demos and informal communication method, have effected positively on critical success 

factors of Offshore Software Development” [20].  
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However some researchers claim that there is no significant difference between 

communication efficiency  in agile methodologies and in  traditional methodologies in global 

software development [22].  

The current research proposes frameworks, applications, models, documentation 

strategies, and other practices as a way to solve existing cooperation and communication 

problems in agile. Some of the articles suggest enriching agile methodologies with new 

roles, practices, or artifacts. Also using documentation can have positive influence on 

customer – supplier communication cooperation, even in agile [23]. Specific findings are 

presented below 

M. R. Jameel Qureshi and N. Alsulami  offer “a solution that is dividing the Scrum 

meetings into local meeting and global meeting to reduce the time of communication 

between distributed Scrum teams”. [24]  

F. Bergadano and G. Bosio proposed “a framework that offers support for 

communication coordination and control activities between customers and developers in a 

distributed, Agile software development setting”. Their “framework collects and presents 

information about users, replacing knowledge derived from co-location and informal 

communication”. “Video conferencing has been chosen as the preferred communication 

channel for real time communication between remote sites” [25].  

F. Bergadano, G. Bosio, and S. Spagnolo proposed the “framework that defines 

practices and tools for handling project information and communication activities” [26]. 

M. Usman at al. proposed methodology for successful customer – supplier 

communication. “We also ensures the effective Software development methodology and 

communication between Software Engineer and Client which makes the communication 

between software engineer and client easy.” [11]  

S. Sharma at al. proposed a framework. “to mitigate various challenges in a 

particular global software development context this framework has been developed” [27]  

A. M. Qahtani at al.  “proposed a model to allocate the customizing requirements of 

different customers between different teams that use different development approach. The 

model used an agile method at customer locations, which helps to reduce the challenge of 

distributed communication and takes advantage of agile software development” [28]  

G. Lohan at al. proposed a framework that they described as follows: “Our 

framework shows that to have a customer focus in an Agile Software Development 

environment the Agile Software Development team must seek to improve customer 

relationships through the ways they collect and utilize customer information, gather and 

understand customer requirements and receive and utilize customer feedback” . “Our 

findings suggest that customer focus is a complex, multidimensional concept and individual 

customer focus practices are inherently interwoven” [21]  

X. Yu and S. Petter  proposed shared mental models as a solution for cooperation 

problems. “This research demonstrates how to apply a theory, shared mental models, to 

understand the value of agile practices in developing higher levels of collaboration in a 

software development effort” [8]  

R. Akbar at al. analyzed customer role in the projects and proposed customer - 

supplier communication model as well as within development team.  “Communication gap 

and un-necessary roles in a software development team are always non-productive and 

affects the project. Irrespective of roles, client is always considered as a single entity. ” [2] 

R. Jain at al. “findings from a multisite case study present boundary spanning as a 

solution to improve the quality of requirements engineering processes ” [29]  

J. M. Bass described additional product owner roles that can be useful in big 

organizations. “Nine product ownership functions have been described that are used to scale 

agile methods to large projects: groom, prioritizer, release master, technical architect, 

Governor, communicator, traveler, intermediary and risk assessor” [30]. R. Hoda at al. 

defined additional agile roles “These roles – Mentor, Coordinator, Translator, Champion, 

Promoter, and Terminator – are focused toward providing initial guidance and encouraging 

continued adherence to Agile methods, effectively managing customer expectations and 

coordinating collaboration” [31]. 
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F. Kanwal at al. focus on documentation as a solution for the customer – supplier 

communication problem: “The geographically dispersed stakeholders of the software may 

communicate through the documents. This documentation approach results in high quality 

software with the reduced risk of the software development.” [23]. C. Bernier at al. also 

mentioned documentation as a solution: “The challenges of working with a global client 

were addressed by introducing smart and useful communication-oriented documentation 

during a sprint (a “just enough” strategy), supporting the communication and approval 

processes” [32]. R. Hoda at al. suggested “documenting business terminology into a project 

dictionary for more effective requirements elicitation” [33]. 

M. Daneva at al. enriched agile methodologies with their own artifact ‘delivery 

stories’ and domain owner role to make the requirements prioritization more effective. [34] 

2.3 Enhanced list of related work 
 

1. S. Kizaki, Y. Tahara, and A. Ohsuga –  “Software Development PBL 

Focusing on Communication Using Scrum” 

 They claim that correctly applied Scrum has positive influence on 

communication with the customer over other methodologies. [19] 

 Scrum also increases customer involvement in the project. [19] 

2. H.-C. Estler, M. Nordio, C. A. Furia, B. Meyer, and J. Schneider – “Agile vs. 

Structured Distributed Software Development: A Case Study” 

 They do not find significant difference between customer – supplier 

cooperation in agile methodologies and traditional methodologies  

when applied in global software development. [22] 

 Both methodologies can be applied successfully in global software 

development. [22] 

3. R. K. Chandana Ranasinghe and I. Perera – “Effectiveness of scrum for 

offshore software development in Sri Lanka” 

 They identify problems in offshore Scrum industry on Sri Lanka. [20] 

 They find a positive influence of implementing Scrum in offshore 

environment. [20]  

 This suggests positive implications of implementing Scrum in global 

software development. 

4. F. Bergadano and G. Bosio – “A contextual framework supporting 

collaboration between customers and developers in distributed, agile software 

development” 

 They proposed a framework that shows overall view on the projects in 

global software development.  [25] 

 This framework was born to help to manage agile projects. [25]  
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5. M. R. Jameel Qureshi and N. Alsulami – “Mitigating Coordination Costs in 

Global Software Development Using Scrum” 

 They investigated  and describe how does Scrum mitigate time-zone 

distance in global software development. [24]  

 They propose the application that helps distributed teams to 

communicate with each other. [24]  

6. F. Bergadano, G. Bosio, and S. Spagnolo – “Supporting collaboration 

between customers and developers: a framework for distributed, agile 

software development” 

 They analyzed problems of agile in global software development. [26] 

 They also proposed the “framework that defines practices and tools 

for handling project information and communication activities”. [26] 

7. M. Usman, F. Azam, and N. Hashmi – “Analysing and Reducing Risk Factor 

in 3-C’s Model Communication Phase Used in Global Software  

Development” 

 They “presented the systematic way, how to deal with or 

communicate and develop the software applications for off-shore 

clients”. [11] 

8. S. Sharma, P. Kaur, and U. Kaur –  “Communication understandability 

enhancement in GSD 

 They used the literature to identify problems  in global software 

development. [27]  

 They also proposed the framework to limit those problems. [27]  

9. A. M. Qahtani, G. B. Wills, and A. M. Gravell – “Customising software 

products in distributed software development A model for allocating 

customisation requirements across organisational boundaries” 

 They conducted survey with 19 practitioners in order to identify 

communication problems in global software development. [28] 

 As a solution they proposed the model for the customer-supplier 

communication that is based on the combination of two: scrum and 

waterfall method. [28] 

10. G. Lohan, K. Conboy, and M. Lang – “Examining Customer Focus in IT 

Project Management” 

 They found specific recommendation for project managers for 

customer-supplier cooperation and proposed agile based framework. 

[21] 

 They claim that implementing agile has positive influence on the 

customer - supplier cooperation. [21]  

11. R. Hoda, J. Noble, and S. Marshall – “Documentation strategies on agile 

software development projects” 

 They defined documentation strategies in agile methodologies. It 

helps to realize what is just enough documentation in agile. [33] 
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12. X. Yu and S. Petter – “Understanding agile software development practices 

using shared mental models theory” 

 They identified which agile practices increase shared understanding in 

the software projects. Practices they considered are: system metaphor, 

stand-up meeting, and on-site customer. [8] 

13. J. M. Bass – “Agile Method Tailoring in Distributed Enterprises: Product 

Owner Teams” 

 He presented 9 roles of product owners in product owners teams. This 

helps to implement agile in large distributed environment. [30] 

14. R. Hoda, J. Noble, and S. Marshall – “Self-organizing roles on agile software 

development teams” 

 They proposed initial guideline for customer – supplier team 

collaboration. [31]  

  They also defined roles such as mentor, coordinator, translator, 

champion, promoter and terminator for agile teams. [31] 

15. F. Kanwal, K. Bashir, and A. H. Ali – “Documentation Practices for Offshore 

Agile Software Development” 

 They claimed that using documentation in agile can positively 

influence communication and information exchange. [23] 

16. R. Jain, L. Cao, K. Mohan, and B. Ramesh – “Situated boundary spanning: an 

empirical investigation of requirements engineering practices in product 

family development” 

 They proposed boundary spanning practices to solve the challenges. 

[29] 

17. R. Akbar, M. F. Hassan, M. A. Qureshi, and S. Safdar – “Structured role 

based interaction model for agile based outsourced IT projects: Client’s 

composite structure” 

 They analyzed customer role in the projects and proposed customer - 

supplier communication model as well as within development team. 

[2] 

18. M. Daneva, E. Van Der Veen, C. Amrit, S. Ghaisas, K. Sikkel, R. Kumar, N. 

Ajmeri, U. Ramteerthkar, and R. Wieringa – “Agile requirements 

prioritization in large-scale outsourced system projects: An empirical study” 

 They enriched agile methodologies with their own artifact ‘delivery 

stories’ and domain owner role to make the requirements 

prioritization more effective. [34] 

19. C. Bernier, L. Dubé, and V. Roy – “An Agile Method, a Contractual 

Relationship, and Distance: A Triad of Challenging Conditions for a 

Successful System Development Project” 

 They addressed  problems related to agile in global software 

development, when used together with fixed-bit contracts. [32] 
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3 RESEARCH PLAN 
 

Based on related work research gap was identified . After that aim and objectives 

were formulated. In order to fulfill stated aim and objectives 4 research questions were 

formulated. Planned research methods are also described in this section.  

 

3.1 Research gap 
 

The literature suggests frameworks, applications, models, documentation 

strategies, and other practices to solve existing customer – supplier communication 

problems in agile software projects. Some articles also suggest enriching agile in new 

roles, practices, or artifacts. 

There is a research gap in prioritizing the customer – supplier communication 

problems that agile practitioners encounter in agile software projects. The gap 

identified is also in formulating and selecting basic guidelines for agile practitioners. 

3.2 Aim and objectives 
 

The aim of this research is to deliver basic guidelines for most commonly 

experienced customer – supplier communication problems in agile software projects. 

 

The aim will be met by fulfilling the following objectives: 

1. Identification of customer – supplier communication problems that agile 

practitioners encounter in agile software projects. 

2. Prioritization of the customer – supplier communication problems that agile 

practitioners encounter  in agile software projects. 

3. Identification of solutions for customer – supplier communication problems in 

agile software projects.  

4. Formulation of preliminary guidelines and selection of basic guidelines based 

on prioritized problems and their solutions.  

3.3 Research questions 
 

In order to reach the stated aim and objectives four research questions have been 

formulated: 

1. RQ1. What are the customer – supplier communication problems that agile 

practitioners encounter in agile software projects? 

 

2. RQ2. How do agile practitioners prioritize the importance of the identified 

customer – supplier communication problems?  

 

3. RQ3. How do agile practitioners solve the identified communication 

problems? 

 

4. RQ4. Which solutions for the highest prioritized problems are the most 

common among agile practitioners? 
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3.4 Planned research method 
 

Specific research methods were chosen finding answers for each research question. The 

methods were chosen to elicit valuable data. A two step research process has been chosen. 

First the published literature was used in order to identify existing problems that agile 

practitioners encounter in customer-supplier communication. Second the survey has been 

conducted [35]. The literature analysis was helpful in creating the survey. Detailed 

description of method is presented in the section Methodology. 

Research question 1 (RQ1) was answered by studying the relevant literature. In order to 

find literature Inspec and Google Scholar databases were used.Only published journal 

articles and conference proceedings were selected. The output for this step are customer – 

supplier communication problems. 

The survey was conducted in order to answer research question 2 (RQ2), research 

question 3 (RQ3), and research question 4 (RQ4).  The survey questionnaire consisted of 

two sections: questions about the respondents characteristics and questions about customer – 

supplier communication problems in agile software projects. Questions about customer – 

supplier communication problems in agile software projects are  relevant for the research. 

Questions about the respondents characteristics were asked to include, or exclude their 

answers, present their characteristics, and prioritize their answers according to their 

experience and role in the projects. The survey has been conducted on a group of agile 

practitioners in Poland. The output for this step were: prioritized customer – supplier 

communication problems, solutions for customer – supplier communication problems, 

preliminary guidelines for agile practitioners, and basic guidelines for agile practitioners. 

There were possible alternatives for the proposed research methods. The first step was 

using published literature to find problems. The possible alternatives were: survey or 

interviews with agile practitioners, and case study in the companies that follows agile 

methodologies. Using literature was selected, because respondents were not be willing to 

participate twice in the survey, or any other research method. The  second research step was 

using survey. Other possibilities were interviews or the case study with agile practitioners. 

The reason for not selecting these research methods was a thread that agile practitioners may 

not be willing to share their knowledge and experience during face-to-face meetings.  The 

survey was proposed to assure agile practitioners anonymity. 
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4 METHODOLOGY 
 

A two step research process has been chosen. First the published literature was used.  

Second the survey has been conducted [35]. The literature analysis was helpful in creating 

the survey. All research steps are presented on chart 4.1 Research steps. How literature was 

used is described in details in the subsection Literature. How the survey was conducted is 

described in the subsection Survey. 

 

4.1 Literature 
1. The automatic search was used for the period from 1st  January 2011 to 10th 

October 2015 

2. Two scientific databases were used: Inspec and Google Scholar 

3. To answer research question 1 (RQ1) search string has been formulated. The 

search string consisted of sets: 

a. A = {communication or collaboration} 

b. B = {issue* or challenge* or limitation* or difference*} 

c. C = {agile or scrum or XP, or "extreme programming"} 

d. D = {customer* or client*} 

The final search string was formulated as follows: A and B and C and D 

* means using other sign after the word in order to find plural versions of the 

word  (it was used only in Inspec) 

4. Only published journal articles and conference proceedings were chosen. 

Later term articles is used for both. 

5. Inclusion criteria: 

a. Article mentioning customer – supplier communication problems in 

agile software projects 

6. Exclusion criteria 

a. All articles that did not meet inclusion criteria 

7. 49 results were found in Inspec and 580 results were found in Google 

Scholar that gives total of 639 results 

8. Results were screened by title and abstract. There were  570 results excluded 

in this step. 

9. There were 25 results excluded by reading the article 

10. There were 31 unique related results chosen  

11. All repeated results were excluded 

12. For RQ1 problems from selected articles were listed. Problems were 

listed from the ones that were mentioned in the highest amount of 

articles to the ones mentioned by the lowest amount of articles. Only 

problems mentioned by at least 3 articles were listed. 

13. Articles used in the related work section and in order to answer 

research question 1 (RQ1) are presented in the table 4.1 
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Table 4.1 Articles used in the related work section and in order to answer RQ1 

ID Author Title Ref. 

L1  H.-C. Estler,  

M. Nordio,  

C. A. Furia,  

B. Meyer, and  

J. Schneider 

“Agile vs. Structured Distributed Software 

Development: A Case Study,” 

[22] 

L2  R. K. Chandana 

Ranasinghe and  

I. Perera 

“Effectiveness of scrum for offshore software 

development in Sri Lanka,” 

[20] 

L3  F. Bergadano and  

G. Bosio 

“A contextual framework supporting 

collaboration between customers and developers 

in distributed, agile software development,” 

[25] 

L4  M. R. Jameel 

Qureshi and  

N. Alsulami 

“Mitigating Coordination Costs in Global 

Software Development Using Scrum,” 

[24] 

L5  F. Bergadano,  

G. Bosio,  

and S. Spagnolo 

“Supporting collaboration between customers 

and developers: a framework for distributed, 

agile software development,” 

[26] 

L6  M. Usman, F. Azam, 

and N. Hashmi 

“Analysing and Reducing Risk Factor in 3-C’s 

Model Communication Phase Used in Global 

Software Development,” 

[11] 

L7  R. Hoda, J. Noble, 

and S. Marshall 

“The impact of inadequate customer 

collaboration on self-organizing Agile teams,” 

[7] 

L8  N. K. Kamaruddin, 

N. H. Arshad, and  

A. Mohamed 

“Chaos issues on communication in Agile 

Global Software Development,” 

[36] 

L9  S. Beecham, J. Noll, 

and I. Richardson 

 “Using Agile Practices to Solve Global 

Software Development Problems – A Case 

Study,” 

[10] 

L10  S. Sharma, P. Kaur, 

and U. Kaur 

“Communication understandability enhancement 

in GSD,” 

[27] 

L11  A. M. Qahtani,  

G. B. Wills,  

and A. M. Gravell 

“Customising software products in distributed 

software development A model for allocating 

customisation requirements across 

organisational boundaries,” 

[28] 

L12 R. Prikladnicki and 

E. Carmel 

“Is time-zone proximity an advantage for 

software development? The case of the Brazilian 

IT industry,” 

[37] 

L13  G. Lohan,  

K. Conboy,  

and M. Lang 

“Examining Customer Focus in IT Project 

Management,” 

[21] 

L14  S. Jalali and  

C. Wohlin 

“Global software engineering and agile 

practices: a systematic review,” 

[38] 

L15  I. Inayat, S. S. Salim, 

S. Marczak,  

M. Daneva,  

and S. Shamshirband 

“A systematic literature review on agile 

requirements engineering practices and 

challenges,” 

[5] 

L16  S. Dorairaj, J. Noble, 

and P. Malik 

“Knowledge management in distributed agile 

software development,” 

[39] 

L17  R. Hoda, J. Noble, 

and S. Marshall 

“Documentation strategies on agile software 

development projects,” 

[33] 
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L18  A. Batool, 

 Y. H. Motla, 

 B. Hamid, 

 S. Asghar, M. Riaz, 

M. Mukhtar,  

and M. Ahmed 

“Comparative study of traditional requirement 

engineering and Agile requirement engineering,” 

[40] 

L19  E. Collins,  

G. Macedo, N. Maia, 

and A. Dias-Neto 

“An Industrial Experience on the Application of 

Distributed Testing in an Agile Software 

Development Environment,” 

[1] 

L20  S. V. Shrivastava and 

U. Rathod 

“Categorization of risk factors for distributed 

agile projects,” 

[41] 

L21  S. Dorairaj, J. Noble, 

and P. Malik 

“Understanding lack of trust in distributed agile 

teams: A grounded theory study,” 

[42] 

L22  X. Yu and S. Petter “Understanding agile software development 

practices using shared mental models theory,” 

[8] 

L23  J. M. Bass “Agile Method Tailoring in Distributed 

Enterprises: Product Owner Teams,” 

[30] 

L24  N. B. Moe,  

A. Aurum, and  

T. Dybå 

“Challenges of shared decision-making: A 

multiple case study of agile software 

development,” 

[43] 

L25  F. Kanwal,  

K. Bashir, and  

A. H. Ali 

“Documentation Practices for Offshore Agile 

Software Development,” 

[23] 

L26  Z. Bakalova and  

M. Daneva 

“A comparative case study on clients 

participation in a’traditional’and in an Agile 

software company,” 

[9] 

L27  C. Bernier, L. Dubé, 

and V. Roy 

“An Agile Method, a Contractual Relationship, 

and Distance: A Triad of Challenging 

Conditions for a Successful System 

Development Project,” 

[32] 

L28  A. Chagas,  

M. Santos,  

C. Santana, and  

A. Vasconcelos 

“The Impact of Human Factors on Agile 

Projects,” 

[3] 

L29  R. Jain, L. Cao,  

K. Mohan,  

and B. Ramesh 

“Situated boundary spanning: an empirical 

investigation of requirements engineering 

practices in product family development,” 

[29] 

L30  R. Akbar,  

M. F. Hassan, 

 M. A. Qureshi,  

and S. Safdar 

“Structured role based interaction model for 

agile based outsourced IT projects: Client’s 

composite structure,” 

[2] 

L31  M. Daneva,  

E. Van Der Veen,  

C. Amrit, S. Ghaisas, 

K. Sikkel, R. Kumar, 

N. Ajmeri,  

U. Ramteerthkar,  

and R. Wieringa 

“Agile requirements prioritization in large-scale 

outsourced system projects: An empirical 

study,” 

[34] 
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4.2 Survey 
 

1. The survey was send to 61 agile practitioners or software companies. Due to 

no sufficient response rate it was later published several times on 12 agile 

specific international and local LinkedIn and Facebook groups. Agile 

practitioners in those for were from Sweden, Norway, Poland, Slovakia, 

Latvia, Italy, and Spain. 

2. Snowballing was used to find more respondents. Each respondent was asked to 

send the survey to other agile practitioners. Snowballing is typically used to 

find the scientific articles. Instead of using search strings, the reference list of 

articles is used to find the literature. The reference list of found articles is used 

iteratively [44]. 

3. The survey was conducted in English and in Polish. This was done in order to 

ensure understandability to broader amount of respondents. Survey was send to 

agile practitioners from several countries including Poland. Both languages are 

known by the researcher.  

4. Before sending and publishing the survey it was validated on the group of 2 

agile practitioners in order to check its understandability and make corrections. 

5. Inclusion criteria: 

a. At least one year experience in the software industry 

b. Participation in at least one agile software project 

6. Exclusion criteria 

c. Less than one year experience in the software industry 

d. Lack of participation in agile software projects 

7. Respondents were asked to answer questions about customer – supplier 

communication problems only if met inclusion criteria. There were 30 

respondents that met inclusion criteria 

8. Most respondents were from Poland. To assure generalization to specific 

region only respondents from Poland were included in the research results. 

This gives 27 respondent.   

9. Survey questionnaire is available in the Appendix 1 

10. There were four questions about respondent characteristics. Questions are 

presented in the table 3.2. All have assigned ID, description of types of 

possible answers, and weights according to their experience. Weights are 

described below. Respondent characteristics answers are presented in the 

section Results.  

11. Questions about respondent helped to check whether respondent met inclusion 

criteria. It also helped to assign weights to each respondent answers according 

to their experience.  Questions about respondent characteristics and assigned 

weights are presented in the table 4.2. 

12. All weights (from all four questions) are equally important and normalized to 1 

as a maximum weight value for each question answer. The final respondents 

weights were normalized to 1 as well (1 is the weight of the respondent with 

the highest weight). 

13. For the question with ID 1 weight value is higher 0.1 for each year of 

experience from 1 to 4 years (the weight for 1 year of experience is 0.1). After 

that there is an assumption that experience grow faster and value is higher 0.15 

for each year of experience until 8 years. 8 or more years is considered as 

maximum experience level. This is because of the assumption that after 8 years 

of professional experience respondents have a great knowledge of the area. 
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14. For the question with ID 2 weight value is higher 0.1 for each projects from 1 

to 4 projects (the weight for 1 project of experience is 0.1). After that there is 

an assumption that experience grow faster and value is higher 0.15 for each 

projects until 8 projects. 8 or more projects is considered as maximum 

experience level. This is because of the assumption that after 8 projects 

respondents have a great knowledge of the area. 

15. For the question with ID 3 participation in agile methodology was worth 1 one 

point. Participation in other methodology was worth 0.2 point. This is because 

participation in other methodologies also gives additional experience that can 

be helpful in agile software projects. The sum of all points was normalized 

giving the weight for the question. 

16. For the question with ID 4 being project manager, Scrum Master, Product 

Owner or their other corresponding roles was worth one point. Other roles 

were worth 0.5 points. This is because this 3 roles require a greater knowledge 

of the methodology. The sum of all points was normalized giving the weight 

for the question. 

17. The procedure of calculating respondent weight: 

Abbreviations: 

 

RW – respondent weight 

 

RWFQ1 – respondent weight for question with ID1  

 

RWFQ2 – respondent weight for question with ID2  

 

 

NRWFQ3 – normalized respondent weight for question with ID3  

 

NRWFQ4 – normalized respondent weight for question with ID4 

 

Formula: 

                               
 

18. Survey respondent characteristics are presented in the section Results. The 

procedure of calculation of sum of respondent weights for each answer: 

 

Abbreviations: 

 

SORWFTA – sum of respondent weights for the answer 

 

AORGTA – amount of respondents giving the answer 

 

RW – respondent weight  

 

Formula: 
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Table 4.2 Questions about survey respondents characteristics 

ID Question Type of answer Weight 

1 For how long do you 

work in the software 

industry? 

From 0 to 7 years or “8 years 

and more” 
 1 year: 0.1 

 2 years: 0.2 

 3 years: 0.3 

 4 years: 0.4 

 5 years: 0.55 

 6 years: 0.70 

 7 years: 0.85 

 8 and more years: 1 

2 In how many agile 

software projects did 

you participate? 

From 0 to 7 projects or “8 

projects and more” 
 1 projects: 0.1 

 2 projects: 0.2 

 3 projects: 0.3 

 4 projects: 0.4 

 5 projects: 0.55 

 6 projects: 0.70 

 7 projects: 0.85 

 8 and more projects: 1 

3 What methodologies 

did you use? 

Predefined answer:  

 Scrum 

 Crystal Methods 

 XP 

 Feature Driven 

Development 

 Rational Unified Process 

 Waterfall 

 Self-designed agile 

methodology/process 

 Self designed traditional 

methodology/process 

 Other 

 Rational Unified Process, 

Waterfall: 0.2 

 Self designed traditional 

methodology/process: 0.2 

 Scrum: 1 

 Crystal Methods: 1 

 XP: 1 

 Feature Driven 

Development :1 

 Self-designed agile: 1 

methodology/process: 1 

 Other (if agile 1, else 0.2) 

 

4 What were your 

positions in the 

software projects? 

Predefined answer:  

 Developer or similar 

 Tester or similar 

 Software Architect or 

similar  

 Project Manager or similar  

 Scrum Master or similar 

 Product Owner or similar 

 Business Analyst or 

similar 

 Other 

 Developer or similar: 0.5 

 Tester or similar: 0.5 

 Software Architect or 

similar: 0.5 

 Business Analyst or similar: 

0.5 

 Other 0.5 

 Project Manager or similar: 

1 

 Scrum Master or similar: 1 

 Product Owner or similar: 1 

 

  



 

  
19 

 

19. For each problem from RQ1 two questions presented in the table 4.3 were 

asked to be answered in the survey. Question with ID 6 was the problem rating 

in 0 to 5 scale (where 0 is not important and 5 is highly critical). Question with 

ID 6 was an open question. 

20. Survey question 6 was asked to be answered only if the answer for 

survey question 5 was at  least 2. 

Table 4.3 Questions about the customer- supplier communication problems in agile software 

projects 

ID Question Type of answer 

5 How critical is the problem of ……….. in the projects 

that you participated? 

 

Scale from 0 to 5 (where 0 is not 

important and 5 is highly critical) 

6 How did you solve this problem? Open question 

 

21. For RQ2 the problem weighted criticality was rated by respondents.  

First the sum of respondent weights for each answer and problem was 

calculated 

Abbreviations: 

 

SORW – sum of respondent weights for the answer 

 

AORGTA – amount of respondents giving the answer 

 

RW – respondent weight  

 

Formula: 

 

          

      

     

 

 

The criticality is considered as weighted (by respondents weights) sum 

of respondent answers for each problem. The procedure of calculating 

problem weighted criticality: 

Abbreviations: 

 

 PWC – problem weighted criticality 

 

 SORWI – sum  of respondent weights for answer with i value 

 

Formula: 

             

 

   

 

The problems were prioritized from the highest to the lowest critical. 

The result are prioritized problems and are delivered in the form of 

table and chart. 
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22. For RQ3 problems identified in RQ1 were matched with the solutions. 

Solutions were proposed by respondent using survey question with ID 

6. Solutions were categorized and prioritized according to solution 

weighted criticality. The procedure of calculating solution weighted 

criticality: 

Abbreviations: 

 

 SWC – solution weighted criticality 

 

 AORMTS – amount of respondents mentioning the solution 

 

 RW – respondent weight 

 

Formula: 

         

      

   

 

 

Problems with prioritized solutions for each problem are forming 

preliminary guidelines and are delivered in the form of tables. 

 

23. For RQ4 basic guidelines were selected. Basic guidelines were 

selected from preliminary guidelines from RQ3. In order to select 

basic guidelines preliminary guideline were reduced. The preliminary 

guidelines selected are based on the four problems with the highest 

occurring rate from RQ2. For each of them two solution with the 

highest weight (mentioned by the respondents, whose sum weight was 

the highest) were selected. Finally eight guidelines are delivered in the 

form of table and bullets. Each bullet is in the form of sentence “In 

order to avoid/solve X do Y”. X are the problems. Y are the solutions. 

24. In order to validate proposed weights an additional survey 

questionnaire was sent to agile practitioners who took part in the first 

survey and decided to give their e-mail address. 4 agile practitioners 

answered the survey. They all agreed that  most of the proposed 

weights are appropriate. However one respondent did not agree that all 

weights should be multiplied. He did not propose any other method of 

calculating respondent weight. The other respondent did not agree with 

weight assigned for the position of Scrum Master in the question 4. He 

suggested assigning value 0.5 for the position of Scrum Master. One 

respondent decided to support his answer using explanations. 

Summary of his answers about weights assigned to the first survey 

questions is presented in the table 4.4. After conducting  the additional 

survey I did not change the proposed weights. 
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Table 4.4 Summery of one respondent answer about weights assigned 

to the first survey answers 

Question Summary of the answer 

Are weights for question 

1* appropriate? 

Weights are appropriate. At the 

beginning, weights should increase 

slowly. After that a bit faster. 

Respondents at some experience level  

should have equal weights. 

Are weights for question 

2* appropriate? 

Weights are appropriate. At the 

beginning, weights should increase 

slowly. After that a bit faster. 

Respondents at some experience level  

should have equal weights. 

Are weights for question 

3* appropriate? 

The weight 0.2 for non-agile 

methodology is appropriate. However, it 

can be also lower (e.g. 0.1). 

Methodologies classified as non-agile can 

have some element of agility. 

Are weights for question 

4* appropriate? 

Weights are appropriate. However, 

Business Analyst should have assigned 

weight 1. 

Should all four weights 

be multiplied in order to 

calculate respondent 

weight? 

Multiplying is the best solution 

 *questions are presented in the table 4.2 

 

25. Influence of the weights on the final results was checked. Weighted 

criticality was compared to criticality (without weights) and weighted 

criticality with different weights. The formulas were the same. 

However, the weighted criticality was compared to the criticality with 

all weights equal  1. This assured that compared results are not under 

influence of weights. The influence of weights on the final results is 

later discussed.  Also comparison with other possible weighted 

criticality is discussed. Other possible weights are presented in the 

table 4.5. The comparison is made only to discuss the influence of 

proposed weights. 
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Table 4.5 Other possible weights for questions about the customer- supplier communication 

problems in agile software projects 

ID  Question Other possible weight 

1 For how long do you work in the 

software industry? 
 1 year: 0.65 

 2 years: 0.7 

 3 years: 0.75 

 4 years: 0.8 

 5 years: 0.85 

 6 years: 0.9 

 7 years: 0.95 

 8 and more years: 1 

2 In how many agile software 

projects did you participate? 
 1 projects: 0.65 

 2 projects: 0.7 

 3 projects: 0.75 

 4 projects: 0.8 

 5 projects: 0.85 

 6 projects: 0.9 

 7 projects: 0.95 

 8 and more projects: 1 

3 What methodologies did you use? Always 1. So that, this weight does not 

influence the respondent weight 

 

4 What were your positions in the 

software projects? 

Always 1. So that, this weight does not 

influence the respondent weight 

 

 

 

26. In the section results, and analysis and discussion the following term 

were used. 

a. Problem weighted criticality / Solution weighted criticality / 

Sum of respondent weight – when weights described in the table 

4.2 were used 

b. Problem criticality / Solution criticality / Amount of respondents 

– when weights equal 1 (lack of influence on the results) were 

used to compare to weights described in the table 4.2 

c. Problem weighted criticality 2 / Solution weighted criticality 2 / 

Sum of respondent weights 2 – when weights described in the 

table 4.5 were used to compare to weights described in the table 

4.2 

In the section Conclusion and Future Work only problem weighted 

criticality and solution weighted criticality using weights described in the 

table 4.2 were used. 
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Chart 4.1 Research steps 
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5 RESULTS 
 

Results were survey respondent characteristics, problems that agile practitioners 

encounter in agile software projects , problem criticality rating results, and preliminary 

guidelines formed from problems identified in the literature and solutions identified 

using survey.  

5.1 Survey respondent characteristics 
Based on the questions about survey respondents characteristics the general view 

of respondents is presented. For each question about respondent characteristics the 

amount of respondent and sum of respondent weights is presented for each answer. 

The sum of respondent weights using the second proposed weights is not presented, 

because respondent characteristics does not influence the final results. 

5.1.1 Professional experience 
 

Years of professional experience by the sum of their weights, and amount of 

respondents is presented in the table 5.1 and on the chart 5.1.  

 

Table 5.1 Years of professional experience by the sum of their weights and amount 

of respondents  

Years Sum of respondent weights Amount of respondents 

1 0.016 5 

2 0.258 5 
3 0.171 4 

4 0.209 7 
5 0.609 3 

6  0 0 

7  0 0 
more 1.646 3 

 

 

Chart 5.1 Professional experience by the sum of their weights and amount of 

respondents (sum of respondents weights – blue, amount of respondents – red) 
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5.1.2 Amount of agile software projects participated 
 

Amount of agile software projects participated by the sum of their weights, and 

amount of respondents is presented in the table 5.2 and on the chart 5.2. 

 

Table 5.2 Amount of agile software projects participated by respondents by the sum 

of their weights and amount of respondents 

Projects Sum of respondent weights Amount of respondents 

1 0.012 3 

2 0.162 7 
3 0.398 7 

4 0.016 1 
5 0.188 2 

6 1.000 1 

7 0.292 1 
more 0.865 5 

 

  

Chart 5.2 Amount of agile software projects participated by respondents by the sum 

of their weights and amount of respondents (sum of respondents weights – blue, 

amount of respondents – red) 
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5.1.3 Methodology experience 
 

Methodologies used by respondents by the sum of their weights, and amount of 

respondents is presented in the table 5.3 and on the chart 5.3. 

 

Table 5.3 Methodologies used by respondents by the sum of their weights and 

amount of respondents 

Methodology Sum of respondent weights Amount of respondents 

Scrum 2.890 22 

Crystal Methods  0 0 

Extreme 

Programming 

0.337 

4 
Feature Driven 

Development 

0.181 

1 
Rational Unified 

Process 

1.073 

2 
Waterfall 1.562 6 

Self – designed agile 

methodology / process  

1.866 

17 

Self – designed 

traditional 

methodology / process 

1.037 

 

3 

Other 0 0 

 

 

Chart 5.3 Methodologies used by respondents by the sum of their weights and 

amount of respondents (sum of respondents weights – blue, amount of respondents – 

red) 
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5.1.4 Software projects positions 
 

Positions on which respondents have experience by the sum of their weights, and 

amount of respondents is presented in the table 5.4 and on the chart 5.4. 

 

Table 5.4 Positions on which respondents have experience by the sum of their 

weights and amount of respondents  

Projects Sum of respondent weights Amount of respondents 

Developer or similar 2.498 21 

Tester or similar 1.852 9 
Software Architect or 

similar 

0.962 

8 
Project Manager or 

similar 

2.156 

9 
Scrum Master or 

similar 

1.962 

10 
Product Owner or 

similar 

2.069 

6 
Business Analyst or 

similar 

0.332 

6 
Other 0 0 

 

  

Chart 5.4 Positions on which respondents have experience by the sum of their 

weights and amount of respondents (sum of respondents weights – blue, amount of 

respondents – red) 
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5.2 Customer-supplier communication problems 
 

Analyzing the existing scientific literature, customer – supplier communication 

problems were identified. The list of identified problems is presented in the table 5.5. 

Each problem has assigned ID, occurring rate (amount of articles mentioning the 

problem) and is matched with article IDs mentioning the problem (articles are listed in 

the table 4.1). Problems occurring rate in the selected articles is presented also on the 

chart 5.5. 

 

       Table 5.5 Customer-supplier communication problems 

ID Problem Occurring rate 

P1 Limited face-to-face communication 22 

Article IDs: L1, L2, L3, L4, L5, L6, L7, L8, L9, L13, L14, L16, L18, L19, L20, 

L21, L25, L26, L27, L28, L29, L30  

P2 Cultural differences / different backgrounds 18 

Article IDs: L1, L2, L3, L4, L5, L6, L8, L9, L10, L11, L14, L15, L16, L19, L20, 

L212, L25, L27 

P3 Event synchronization due to time-zone difference 14 

Article IDs: L1, L2, L3, L4, L5, L8, L9, L10, L11, L12, L16, L19, L20, L27 

P4 Lack of customer involvement / ineffective customer 

representative 

13 

Article IDs: L2, L4, L7, L8, L13, L15, L17, L20, L21, L22, L23, L25, L30 

P5 Lack of trust between the customer and the supplier 9 

Article IDs: L3, L8, L10, L14, L21, L24, L26, L28, L30 

P6 Difficulties with prioritizing requirements 9 

Article IDs: L7, L11, L13, L15, L18, L24, L29, L30, L31 

P7 Language Barrier 6 

Article IDs: L3, L8, L9, L20, L21, L25 

P8 Requirements miscommunication / lack of same vision 4 

Article IDs: L8, L9, L17, L30 
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Chart 5.5 Customer – supplier communication problems occurring rate in selected 

articles.  
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5.3 Customer-supplier communication problems 

criticality 
 

All identified problems criticality was rated by survey respondents. The rating was 

in scale from 0 to 5, where 0 is not important and 5 is highly critical. Respondents 

answers by their sum of weights are presented below. Amount of respondents and sum 

of respondent weights 2 are presented for comparison. 

 

5.3.1 P1: Limited face-to-face communication 
 

Limited face-to-face problem criticality by sum of respondent weights rating 

each criticality level is presented on chart 5.6. The problem criticality level by sum 

of respondent weights, amount of respondents, and sum of respondent weights 2 is 

presented in the table 5.6. Amount of respondents and sum of respondent weights 2 

are presented for comparison. 

 

Table 5.6 Limited face-to-face problem criticality by sum of respondent weights, 

amount of respondent, and sum of respondent weights 2 
Problem criticality level Sum of 

respondent 

weights 

Amount of 

respondents 

Sum of 

respondent 

weights 2 

0 0.069 1 0.700 

1 0.254 4 2.070 

2 0.916 5 3.493 

3 1.305 9 5.415 

4 0.188 6 3.388 

5 0.202 2 1.363 

 

 

Chart 5.6 Limited face-to-face problem criticality by sum of respondent weights 

rating each criticality level 
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5.3.2 P2: Cultural differences / different backgrounds 
 

Cultural differences / different background problem criticality by sum of 

respondent weights rating each criticality level is presented on chart 5.7. The 

problem criticality level by sum of respondent weights, amount of respondents, and 

sum of respondent weights 2 is presented in the table 5.7. Amount of respondents 

and sum of respondent weights 2 are presented for comparison. 

 

Table 5.7 Cultural differences / different background problem criticality by sum of 

respondent weights, amount of respondent, and sum of respondent weights 2 
Problem criticality level Sum of 

respondent 

weights 

Amount of 

respondents 

Sum of 

respondent 

weights 2 

0 0.306 9 5.135 

1 1.531 7 4.560 

2 0.210 3 1.763 

3 0.332 4 2.355 

4 0.546 3 2.128 

5 0.007 1 0.488 

 

 

Chart 5.7 Cultural differences / different background problem criticality by sum of 

respondent weights rating each criticality level 
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5.3.3 P3: Event synchronization due to time-zone difference 
 

Event synchronization due to time-zone difference problem criticality by sum of 

respondent weights rating each criticality level is presented on chart 5.8. The 

problem criticality level by sum of respondent weights, amount of respondents, and 

sum of respondent weights 2 is presented in the table 5.8. Amount of respondents 

and sum of respondent weights 2 are presented for comparison. 

 

Table 5.8 Event synchronization due to time-zone difference problem criticality by 

sum of respondent weights, amount of respondent, and sum of respondent weights 2 
Problem criticality level Sum of 

respondent 

weights 

Amount of 

respondents 

Sum of 

respondent 

weights 2 

0 1.638 12 6.895 

1 0.712 7 4.300 

2 0.124 1 0.750 

3 0.399 4 2.790 

4 0.016 1 0.600 

5 0.045 2 1.093 

 

 

Chart 5.8 Event synchronization due to time-zone difference problem criticality by 

sum of respondent weights rating each criticality level 
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5.3.4 P4: Lack of customer involvement / ineffective customer 

representative 
 

Lack of customer involvement  / ineffective customer representative problem 

criticality by sum of respondent weights rating each criticality level is presented on 

chart 5.9. The problem criticality level by sum of respondent weights, amount of 

respondents, and sum of respondent weights 2 is presented in the table 5.9. Amount 

of respondents and sum of respondent weights 2 are presented for comparison. 

 

Table 5.9 Lack of customer involvement  / ineffective customer representative 

problem criticality by sum of respondent weights, amount of respondent, and sum of 

respondent weights 2 
Problem criticality level Sum of 

respondent 

weights 

Amount of 

respondents 

Sum of 

respondent 

weights 2 

0 0.765 7 5.725 

1 1.259 5 3.040 

2 0.129 3 1.240 

3 0.501 5 2.993 

4 0.258 5 2.975 

5 0.022 2 0.455 

   Chart 5.9 Lack of customer involvement  / ineffective customer representative 

problem criticality by sum of respondent weights rating each criticality level 
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5.3.5 P5: Lack of trust between the customer and the supplier 
 

Lack of trust between the customer and the supplier problem criticality by sum 

of respondent weights rating each criticality level is presented on chart 5.10. The 

problem criticality level by sum of respondent weights, amount of respondents, and 

sum of respondent weights 2 is presented in the table 5.10. Amount of respondents 

and sum of respondent weights 2 are presented for comparison. 

 

Table 5.10 Lack of trust between the customer and the supplier problem criticality 

by sum of respondent weights, amount of respondent, and sum of respondent 

weights 2 
Problem criticality level Sum of 

respondent 

weights 

Amount of 

respondents 

Sum of 

respondent 

weights 2 

0 0.356 9 5.253 

1 0.237 4 2.415 

2 1.137 4 1.960 

3 1.020 7 4.610 

4 0.161 2 1.311 

5 0.023 2 0.878 

 

Chart 5.10 Lack of trust between the customer and the supplier problem criticality 

by sum of respondent weights rating each criticality level 
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5.3.6 P6: Difficulties with prioritizing requirements 
 

Difficulties with prioritizing requirements problem criticality by sum of 

respondent weights rating each criticality level is presented on chart 5.11. The 

problem criticality level by sum of respondent weights, amount of respondents, and 

sum of respondent weights 2 is presented in the table 5.11. Amount of respondents 

and sum of respondent weights 2 are presented for comparison. 

 

Table 5.11 Difficulties with prioritizing requirements problem criticality by sum of 

respondent weights, amount of respondent, and sum of respondent weights 2 
Problem criticality level Sum of 

respondent 

weights 

Amount of 

respondents 

Sum of 

respondent 

weights 2 

0 0.233 4 2.548 

1 0.055 4 2.028 

2 1.162 5 3.085 

3 0.366 7 4.043 

4 0.200 3 1.740 

5 0.917 4 2.995 

 

 

Chart 5.11 Difficulties with prioritizing requirements problem criticality by sum of 

respondent weights rating each criticality level 
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5.3.7 P7: Language Barrier 
 

Language Barrier problem criticality by sum of respondent weights rating each 

criticality level is presented on chart 5.12. The problem criticality level by sum of 

respondent weights, amount of respondents, and sum of respondent weights 2 is 

presented in the table 5.12. Amount of respondents and sum of respondent weights 2 

are presented for comparison. 

 

Table 5.12 Language Barrier problem criticality by sum of respondent weights, 

amount of respondent, and sum of respondent weights 2 
Problem criticality level Sum of 

respondent 

weights 

Amount of 

respondents 

Sum of 

respondent 

weights 2 

0 2.276 16 10.250 

1 0.300 2 1.295 

2 0.059 2 1.090 

3 0.275 5 2.915 

4 0.001 1 0.423 

5 0.022 1 0.455 

 

Chart 5.12 Language Barrier problem criticality by sum of respondent weights 

rating each criticality level 
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5.3.8 P8: Requirements miscommunication / lack of same vision 
 

Requirements miscommunication / lack of same vision problem criticality by 

sum of respondent weights rating each criticality level is presented on chart 5.13. 

The problem criticality level by sum of respondent weights, amount of respondents, 

and sum of respondent weights 2 is presented in the table 5.13. Amount of 

respondents and sum of respondent weights 2 are presented for comparison. 

 

Table 5.13 Requirements miscommunication / lack of same vision problem 

criticality by sum of respondent weights, amount of respondent, and sum of 

respondent weights 2 
Problem criticality level Sum of 

respondent 

weights 

Amount of 

respondents 

Sum of 

respondent 

weights 2 

0 0.604 2 1.750 

1 0.231 3 1.725 

2 1.081 4 2.543 

3 0.359 4 2.423 

4 0.417 8 4.623 

5 0.241 6 3.365 

 

 

Chart 5.13 Requirements miscommunication / lack of same vision problem 

criticality by sum of respondent weights rating each criticality level 
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5.4 Preliminary customer-supplier communication 

guidelines 
 

For each problem that respondent found the question about solution were asked. 

Problems and tables with corresponding solutions are presented below. Each problem with 

the solution is forming preliminary guideline. Each solution is matched its corresponding 

weight. The procedure of calculating solution weighted criticality is described in the section 

Methodology in the subsection Survey. Solutions are prioritized from the highest to the 

lowest solution weighted criticality. Solution criticality and solution weighted criticality 2 

are presented for comparison. 

5.4.1 P1: Limited face-to-face communication 
 

Limited face-to-face communication problem solutions, solution weighted 

criticality, solution criticality, solution weighted criticality 2, and IDs are presented in the 

table 5.14. Solution criticality and solution weighted criticality 2 are presented for 

comparison. 

 

Table 5.14 Limited face-to-face communication problem solutions, solution weighted 

criticality, solution criticality, and solution weighted criticality 2 
ID Solution Solution 

weighted 

criticality 

Solution 

criticality 

Solution 

weighted 

criticality 

2 

S1.1 Using video conferences, phone calls, e-mails, bug 

tracking software, project management software, 

calendars, shared documents 

2.120 12 7.970 

 

 

S1.2 Having face-to-face meetings as often as possible, 

even if have to travel 

0.327 3 1.968 

 

S1.3 Distributed agile teams - communication between 

Scrum Masters 

0.165 1 0.800 

 

S1.4 Unambiguous communication 0.124 1 0.750 

S1.5 Prototyping, documenting 0.034 3 1.685 

S1.6 Help of project manager 0.016 1 0.600 

S1.7 Continuous, instant communication 0.005 1 0.490 

S1.8 Defining specific time for meetings 0.004 1 0.488 

S1.9 Using developer experience 0.001 1 0.423 

S1.10 Having trainings at the begging of the cooperation 0.001 1 0.423 
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5.4.2 P2: Cultural differences / different backgrounds 
 

Cultural differences / different backgrounds problem solutions, solution weighted 

criticality, solution criticality, solution weighted criticality 2, and IDs are presented in the 

table 5.15. Solution criticality and solution weighted criticality 2 are presented for 

comparison. 

. 

Table 5.15 Cultural differences / different backgrounds problem solutions, solution weighted 

criticality, solution criticality, and solution weighted criticality 2 
ID Solution Solution 

weighted 

criticality 

Solution 

criticality 

Solution 

weighted 

criticality 

2 

S2.1 Face-to-face cultural meetings with the customer  0.204 2 1.275 

S2.2 Having additional person responsible for 

communication at client's side  

0.181 1 0.638 

 

S2.3 Being patient, being respectful 0.054 2 1.163 

S2.4 Defining common practices, dictionaries 0.022 1 0.455 

 

5.4.3 P3: Event synchronization due to time-zone difference 
 

Event synchronization due to time-zone difference problem solutions, solution 

weighted criticality, solution criticality, solution weighted criticality 2, and IDs are presented 

in the table 5.16. Solution criticality and solution weighted criticality 2 are presented for 

comparison. 

 

Table 5.16 Event synchronization due to time-zone difference problem solutions, solution 

weighted criticality, solution criticality, and solution weighted criticality 2 
ID Solution Solution 

weighted 

criticality 

Solution 

criticality 

Solution 

weighted 

criticality 

2 

S3.1 Finding time, when both sides are at work 0.221 3 1.128 

S3.2 Delegating one person to meet the other side 

expectations 

0.165 1 0.800 

 

S3.3 Finding the time most suitable for both sides using 

calendars and other tools 

0.065 2 2.04 

 

S3.4 Having only e-mail communication 0.022 1 0.455 

S3.5 Staying longer at work 0.016 1 0.600 
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5.4.4 P4: Lack of customer involvement / ineffective customer 

representative 
 

Lack of customer involvement / ineffective customer representative problem 

solutions, solution weighted criticality, solution criticality, solution weighted criticality 2, 

and IDs are presented in the table 5.17. Solution criticality and solution weighted criticality 2 

are presented for comparison. 

 

 

Table 5.17 Lack of customer involvement / ineffective customer representative problem 

solutions, solution weighted criticality, solution criticality, and solution weighted criticality 2 
ID Solution Solution 

weighted 

criticality 

Solution 

criticality 

Solution 

weighted 

criticality 

2 

S4.1 Meetings with other people from the company 

(possibly higher in the hierarchy) 

2.099 6 4.735 

S4.2 Explaining customer representative his role 0.364 2 1.333 

S4.3 Changing customer representative 0.292 1 0.808 

S4.4 Convincing customer for the more frequent 

communication 

0.137 1 0.700 

S4.5 Writing e-mails 0.124 1 0.750 

S4.6 Using demos, prototyping 0.069 1 0.700 

S4.7 Using developer experience 0.001 1 

 

 

0.423 

S4.8 More work at the customer's headquarters 0.001 1 0.423 

 

5.4.5 P5: Lack of trust between the customer and the supplier 
Lack of trust between the customer and the supplier problem solutions, solution 

weighted criticality, solution criticality, solution weighted criticality 2, and IDs are presented 

in the table 5.18. Solution criticality and solution weighted criticality 2 are presented for 

comparison. 

 

 

Table 5.18 Lack of trust between the customer and the supplier problem solutions, solution 

weighted criticality, solution criticality, and solution weighted criticality 2 
ID Solution Solution 

weighted 

criticality 

Solution 

criticality 

Solution 

weighted 

criticality 

2 

S5.1 Showing progress, pre-release versions 1.073 5 2.975 

S5.2 Assuring high quality / show hard work 0.428 2 1.445 

S5.3 Sending and requiring unambiguous e-mails and 

expecting unambiguous confirmations 

0.124 1 0.750 

S5.4 Continuous communication 0.073 1 0.525 

S5.5 Showing tests and tests' results 0.022 1 0.455 

S5.6 Documenting 0.002 1 0.488 
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5.4.6 P6: Difficulties with prioritizing requirements 
 

Difficulties with prioritizing requirements problem solutions, solution weighted 

criticality, solution criticality, solution weighted criticality 2, and IDs are presented in the 

table 5.19. Solution criticality and solution weighted criticality 2 are presented for 

comparison. 

 

Table 5.19 Difficulties with prioritizing requirements problem solutions, solution weighted 

criticality, solution criticality, and solution weighted criticality 2 
ID Solution Solution 

weighted 

criticality 

Solution 

criticality 

Solution 

weighted 

criticality 

2 

S6.1 Changing priorities during project 1.069 2 1.600 

S6.2 Explaining role of the prioritization to the customer 0.292 1 0.808 

S6.3 Discussing priorities with important people at the 

customer side and other stakeholders 

0.208 5 2.733 

S6.4 Presenting implementation schedule to the customer 0.181 1 0.638 

S6.5 Asking what is crucial for the system to work, and 

what is not 

0.073 1 0.525 

S6.6 Pre-prioritizing before discussing with the customer 0.022 1 0.455 

S6.7 Calculating and presenting costs of requirements to the 

customers 

0.002 1 0.488 

 

5.4.7 P7: Language Barrier 
 

Language Barrier problem solutions, solution weighted criticality, solution 

criticality, solution weighted criticality 2, and IDs are presented in the table 5.20. Solution 

criticality and solution weighted criticality 2 are presented for comparison. 

 

 

Table 5.20 Language Barrier problem solutions, solution weighted criticality, solution 

criticality, and solution weighted criticality 2 
ID Solution Solution 

weighted 

criticality 

Solution 

criticality 

Solution 

weighted 

criticality 

2 

S7.1 Using more explanations, prototyping, unambiguous 

drawings 

0.073 1 0.525 

S7.2 Help of the more fluent person 0.042 1 0.490 

S7.3 Using dictionary  0.016 1 0.600 

S7.4 Language lessons for the employees 0.005 1 0.490 

S7.5 E-mail confirmations after meetings 0.001 1 0.423 
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5.4.8  P8: Requirements miscommunication / lack of same vision 
 

Requirements miscommunication / lack of same vision problem solutions, solution 

weighted criticality, solution criticality, solution weighted criticality 2, and IDs are presented 

in the table 5.21. Solution criticality and solution weighted criticality 2 are presented for 

comparison. 

 

 

Table 5.21 Requirements miscommunication / lack of same vision problem solutions, 

solution weighted criticality, solution criticality, and solution weighted criticality 2 
ID Solution Solution 

weighted 

criticality 

Solution 

criticality 

Solution 

weighted 

criticality 

2 

S8.1 Written confirmations  1.044 3 1.878 

S8.2 Making improvements at the beginning and at the end 

of iteration. 

1.023 2 1.538 

S8.3 Having frequent meetings 0.637 10 5.790 

S8.4 Using Video conferences, phone calls, e-mails, bug 

tracking software, calendars 

0.586 6 3.793 

 

S8.5 Working at the customer side (partly) 0.191 2 1.438 

S8.6 Changing the way/style of the communication to the 

customer's needs 

0.137 1 0.700 

S.8.7 Prototyping, documenting, using visualizations 0.079 3 1.500 
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6 ANALYSIS AND DISCUSSION 
 

Prioritized customer – supplier communication problems and basic guidelines for 

agile practitioners are presented in this section. Prioritized customer – supplier 

communication problems are difficulties in customer – supplier communication. Basic 

guidelines for agile practitioners is a prioritized list of identified, selected, problems with 

each of their identified, selected solutions. Influence of weights on the results is discussed. 

6.1 Prioritized customer-supplier communication 

problems  
 

Problems criticality were rated by survey  respondents. The weighted criticality 

was calculated. Problems weighted criticality calculation process id described in the section 

Methodology in the subsection Survey. The problems weighted criticality is presented in the 

on the chart 6.1. The problems weighted criticality, problem criticality, and problem 

weighted criticality 2 are presented in table 6.1 and The rating was in scale from 0 to 5, 

where 0 is not important and 5 is highly critical. Problem criticality and problem weighted 

criticality 2 are presented for comparison. 

 

 

Table 6.1 Problems weighted criticality rate of customer-supplier communication problems 

in the order from the highest to the lowest average problem weighted criticality(rated by 

survey respondents) 
ID Problem Problem 

weighted 

criticality 

Problem 

criticality 

Problem 

weighted 

criticality 2 

P6 Difficulties with prioritizing requirements 8.865 67 42.220 

P1 Limited face-to-face communication 7.763 75 45.663 

P8 
Requirements miscommunication / lack of same 

vision 6.344 

85 49.393 

P5 Lack of trust between the customer and the supplier 6.330 49 29.803 

P2 Cultural differences/different backgrounds 5.169 42 26.098 

P4 
Lack of customer involvement / ineffective customer 

representative 4.159 

56 28.673 

P3 Event synchronization due to time-zone difference 2.446 35 22.033 

P7 Language Barrier 1.359 30 16.185 
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Chart 6.1 Problems weighted criticality rate of customer-supplier communication problems 

in the order as in the table 6.1 (rated by survey respondents) 

 
 

Four problems with the highest weighted criticality were: difficulties with 

prioritizing requirements, limited face-to-face communication, requirements 

miscommunication / lack of same vision, and lack of trust between the customer and the 

supplier 

6.2 Basic guidelines for agile practitioners 
 

 Basic guidelines are to help agile practitioners to successfully communicate with the 

customer.  Basic guidelines were based on four most critical problems and each of their two 

most critical solutions. as described in the section Methodology in the subsection Survey. 

Basic guidelines are presented in the table 6.2 and in the forms of bullets below the table.  

 

Table 6.2. Basic guidelines for agile practitioners.  

Problems (with IDs) Solutions (with IDs) 

Difficulties with prioritizing 

requirements(P6) 

Changing priorities during project(S6.1) 

Explaining role of the prioritization to the customer(S6.2) 

Limited face-to-face 

communication(P1) 

Using video conferences, phone calls, e-mails, bug 

tracking software, project management software, 

calendars, shared documents(S1.1) 

Having face-to-face meetings as often as possible, even if 

have to travel(S1.2) 

Requirements 

miscommunication / lack of 

same vision(P8) 

Written confirmations(S8.1) 

Making improvements at the beginning and at the end of 

iteration.(S8.2) 

Lack of trust between the 

customer and the 

supplier(P5) 

Showing progress, pre-release versions(S5.1) 

Assuring high quality / show hard work(S5.2) 
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Basic guidelines were also formulated by transforming selected preliminary guidelines to 

the form of sentence “In order to avoid/solve X do Y”. X are the problems. Y are the 

solutions. Basic guidelines are presented below: 

 

 In order to solve difficulties with prioritizing requirements change priorities during 

the project 

 In order to avoid difficulties with prioritizing requirements explain role of the 

prioritization to the customer. 

 In order to avoid limited face-to-face communication problem use video 

conferences, phone calls, e-mails, bug tracking software, project management 

software, calendars, shared documents 

 In order to avoid limited face-to-face communication problem have face-to-face 

meetings as often as possible, even if you have to travel. 

 In order to avoid requirements miscommunication / lack of same vision problem use 

written confirmations 

 In order to avoid requirements miscommunication / lack of same vision problem 

make improvements at the beginning and at the end of iteration. 

 In order to avoid lack of trust between the customer and the supplier problem show 

progress, and pre-release versions 

 In order to avoid lack of trust between the customer and the supplier problem assure 

high quality and show hard work. 

 

This helps agile practitioners to realize on which problems they should focus most 

during agile software projects. As a result they can faster solve the problems early, when 

they appear. Problems can be also mitigated, or even avoided. 

 

6.3 Influence of weights on the results 
 

The influence of weights on the results is discussed in this section. At first 

influence of the weights on the problems and solutions prioritization is discussed. 

After that influence of the weights on basic guidelines is discussed. 

Weights from the table 4.2 influence the problems criticality more than weights 

described in the table 4.5. However, 3 highest prioritized problems are the same (but in 

different order) in all 3 ways of prioritization. Prioritized problems without using 

weights, with using weights from the table 4.2, and with using weights from the table 

4.5 are presented below. 

 

Prioritized problems / Problem criticality(without using weight): 

 

 Requirements miscommunication / lack of same vision 

 Limited face-to-face communication 

 Difficulties with prioritizing requirements 

 Lack of customer involvement / ineffective customer representative 

 Lack of trust between the customer and the supplier 

 Cultural differences/different backgrounds 

 Event synchronization due to time-zone difference 

 Language Barrier 
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Prioritized problems / Problem weighted criticality (using weight from the 

table 4.2): 

 

 Difficulties with prioritizing requirements 

 Limited face-to-face communication 

 Requirements miscommunication / lack of same vision 

 Lack of trust between the customer and the supplier 

 Cultural differences/different backgrounds 

 Lack of customer involvement / ineffective customer representative 

 Event synchronization due to time-zone difference 

 Language Barrier 

 

Prioritized problems / Problem weighted criticality 2 (using other possible weight 

from the table 4.5) : 

 

 Requirements miscommunication / lack of same vision 

 Limited face-to-face communication 

 Difficulties with prioritizing requirements 

 Lack of trust between the customer and the supplier 

 Lack of customer involvement / ineffective customer representative 

 Cultural differences/different backgrounds 

 Event synchronization due to time-zone difference 

 Language Barrier 

 

Weights from the table 4.2 influence the solution criticality more than weights described 

in the table 4.5. The influence of weights from the table 4.2 on solution criticality of each 

problem is presented in the table 6.3. 

 

Table 6.3. The influence of weights from the table 4.2 on solution criticality of each problem 

Problem Influence of weights on solution criticality 

P1: Limited face-to-face communication Influenced the solution criticality. However, 

not influenced basic guidelines (based on the 

weight decision was made which solutions is 

the second).  

P2: Cultural differences / different 

backgrounds 

 

Influenced the second result 

P3: Event synchronization due to time-zone 

difference 

 

Influenced the second result 

P4: Lack of customer involvement / 

ineffective customer representative 

 

Not influenced the results 

 

P5: Lack of trust between the customer and 

the supplier 

Not influenced the results 

 

P6: Difficulties with prioritizing 

requirements 

 

Influenced the results. First result in solution 

criticality is third in solution weighted 

criticality. 

P7: Language Barrier 

 

All solutions mentioned by one respondent. 

One of the solutions is in the different order 

compared to weights from table 4.5 

P8: Requirements miscommunication / lack 

of same vision 

Influenced many results 
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3 out of 8 basic guidelines are not influenced by the weights (but are in the different 

order). The other are influenced. Weights from the table 4.5 influenced only 2 out of 8 basic 

guidelines.  However, agile practitioners agreed that most of the weights assigned in the 

table 4.2 are appropriate. Hence, weights from the table 4.2 were used to formulate 

preliminary guidelines and select basic guidelines. Basic guidelines (if weights were not 

used) are presented in the table 6.4. Basic guidelines (if weights from the table 4.5 were 

used) are presented in table 6.5. 

 

 

Table 6.4. Basic guidelines for agile practitioners (if weights were not used).  

Problems (with IDs) Solutions (with IDs) 

Requirements 

miscommunication / lack of 

same vision(P8) 

 

Having frequent meetings (S8.3) 

Using Video conferences, phone calls, e-mails, bug 

tracking software, calendars (S8.4) 

Limited face-to-face 

communication(P1) 

Using video conferences, phone calls, e-mails, bug 

tracking software, project management software, 

calendars, shared documents(S1.1) 

Having face-to-face meetings as often as possible, even if 

have to travel(S1.2) 

Difficulties with prioritizing 

requirements (P6) 

 

Discussing priorities with important people at the 

customer side and other stakeholders (S6.3) 

Changing priorities during project (S6.1) 

Lack of customer 

involvement / ineffective 

customer representative (P4) 

 

Meetings with other people from the company (possibly 

higher in the hierarchy) (S4.1) 

Explaining customer representative his role (S4.2) 

 

Table 6.5. Basic guidelines for agile practitioners (if weights from the table 4.5 were used). 

Problems (with IDs) Solutions (with IDs) 

Requirements 

miscommunication / lack of 

same vision (P8) 

Having frequent meetings (S8.3) 

Using Video conferences, phone calls, e-mails, bug 

tracking software, calendars (S8.4) 

Limited face-to-face 

communication(P1) 

Using video conferences, phone calls, e-mails, bug 

tracking software, project management software, 

calendars, shared documents(S1.1) 

Having face-to-face meetings as often as possible, even if 

have to travel(S1.2) 

Difficulties with prioritizing 

requirements (P6) 

 

Discussing priorities with important people at the 

customer side and other stakeholders (S6.3) 

Changing priorities during project (S6.1) 

Lack of trust between the 

customer and the supplier 

(P5) 

 

Showing progress, pre-release versions(S5.1) 

Assuring high quality / show hard work(S5.2) 
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7 CONCLUSION AND FUTURE WORK 
 

Communication is the common problem in the customer – supplier relationship in 

software projects. The issue is mentioned in many published articles. This research found 

some of problems, prioritized them, identified solutions, and found guidelines. Problem is a 

difficulty in customer – supplier communication.  Prioritized problems is the list of problems 

prioritized by the respondents using weighted criticality. Criticality was rated by respondents 

in the scale from 0 to 5, where 0 is not important and 5 is highly critical. Each respondent 

answer was multiplied by respondent weight. Respondent weight is based on respondent 

experience. Solutions is the way how do agile practitioners  solve the customer – supplier 

communication problems. Guidelines are identified problem with each of its identified 

solutions. Guidelines were prioritized using solution weighted criticality. Solution weighted 

criticality is the sum of weights of respondents who mentioned the problem. Method of 

calculation of respondent weights, problem weighted criticality, and solution weighted 

criticality described in the section Methodology. Weights influenced the final results. The 

influence of weights on the results is discussed in the section Analysis and Discussion. The 

research was based agile methodologies that are focused on user and customer satisfaction 

[13] [14]. Despite agile methodologies value communication and cooperation there are 

customer – supplier communication problems in agile software projects as well. 

 

Identified and prioritized problems are listed below. The problems are listed  in the 

order from highly to lowly critical.   

 

Prioritized problems: 

 

 Difficulties with prioritizing requirements 

 Limited face-to-face communication 

 Requirements miscommunication / lack of same vision 

 Lack of trust between the customer and the supplier 

 Cultural differences/different backgrounds 

 Lack of customer involvement / ineffective customer representative 

 Event synchronization due to time-zone difference 

 Language Barrier 

 

There are two types of guidelines. Each problem with one of each solution for this 

problem are forming preliminary guideline. Preliminary guidelines are all identified, 

problems with each of their identified, prioritized solutions. Basic guidelines is a prioritized 

list of identified, selected, problems with each of their identified, selected, prioritized 

solutions. Basic guidelines are based on four most critical problems and each of their two 

most critical solutions. Basic guidelines are presented below. 

 

Basic guidelines: 

 

 In order to solve difficulties with prioritizing requirements change priorities during 

the project 

 In order to avoid difficulties with prioritizing requirements explain role of the 

prioritization to the customer. 

 In order to avoid limited face-to-face communication problem use video 

conferences, phone calls, e-mails, bug tracking software, project management 

software, calendars, shared documents 

 In order to avoid limited face-to-face communication problem have face-to-face 

meetings as often as possible, even if you have to travel. 
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 In order to avoid requirements miscommunication / lack of same vision problem use 

written confirmations 

 In order to avoid requirements miscommunication / lack of same vision problem 

make improvements at the beginning and at the end of iteration. 

 In order to avoid lack of trust between the customer and the supplier problem show 

progress, and pre-release versions 

 In order to avoid lack of trust between the customer and the supplier problem assure 

high quality and show hard work. 

 

Problems and basic guidelines are an easy guide for agile practitioners. It helps to solve, 

avoid, and mitigate customer – supplier communication problems in agile software projects. 

Agile practitioners can easily identify most critical problems and find their solution by using 

both basic guidelines and preliminary guidelines.  

 

7.1 Threads to Validity 
 

In software engineering there are four types of threads to validity: internal validity, 

external validity, construct validity, and conclusion validity [45]. This section 

describes possible threads to validity and how the threads were mitigated 

 

1. Internal validity 

 

Only published journal articles and conference proceedings 

from the year  2011 or newer were taken into consideration. Hence, data is 

reliable and up-to-data. However, some important literature published 

before 2011 can be  not taken into consideration. Databases used to find 

the literature were: Inspec and Google Scholar. The research was based on 

the problems found in the most recent literature.  

Before sending and publishing the survey it was validated on 

the group of 2 agile practitioners in order to check its understandability 

and make corrections. 

2. External validity 

 

Survey was conducted on the group of 27 respondents from 

Poland. The reason for the small amount of agile practitioners 

participating in the survey was lack of potential respondents interest. The 

survey was send to 61 agile practitioners or software companies from 

Sweden, Norway, Poland, Slovakia, Latvia, Italy, and Spain. There was no 

sufficient response when using direct communication. So that,  it was also 

published several times on 12 agile specific international and local 

LinkedIn and Facebook groups. Despite that only 30 answered the 

questions in the survey. 27 of them were from Poland. All reaming 3 

respondent answers from the other countries were excluded to assure 

generalization to specific region. However, the problem with locality can 

exist. 

 

  



 

  
50 

 

3. Construct validity 

 

Customer – supplier communication problems that agile 

practitioners encounter in agile software projects were found using the 

literature review. Based on the problems the survey questionnaire was 

designed. Agile practitioners were contacted in order to conduct 

interviews about customer – supplier communication problems that agile 

practitioners encounter in agile software projects.. However, due to no 

response only problems identified in the literature were taken into 

consideration to answer first research question (RQ1). 

4. Conclusion validity 

 

As part of the survey respondents characteristic questions were 

asked to answer. This was helpful to exclude the respondents that did not 

match inclusion criteria. Inclusion and exclusion criteria are described 

below. 

 

 Inclusion criteria: 

a. At least one year experience in the software industry 

b. Participation in at least one agile software project 

 Exclusion criteria 

a. Less than one year experience in the software industry 

b. Lack of participation in agile software projects 

 

Respondent characteristics were also helpful to calculate 

respondent weights. Based on the weights the problem weighted 

criticality, and solution weighted criticality were calculated.  The 

procedure of calculating respondent weights, problem weighted criticality, 

and solution weighted criticality is described in the section Methodology.  

English is not a native language of most of the survey 

participants. In order to eliminate misunderstanding the survey was also 

translated to Polish. This decreased the language problems and encouraged 

more people to participate in the survey.  

In order to make sure that respondent answers were reliable the 

anonymous survey was conducted. 

7.2 Future Work 
 

The target group for the research are agile practitioners at the beginning of their 

career. The research was considered as initial and further investigation is needed. It was 

proposed, because of the problem importance. However survey results covered only Poland. 

Hence, the research covering other countries is suggested. 

The research identifying additional, not yet identified customer – supplier 

communication problems that agile practitioners encounter in agile software projects is also 

proposed. Suggested method of identifying the problems are interviews or a survey. 

A simple agile based framework is also suggested to design and validate. The 

framework should be based on this research results. It can include also the research results 

from the other countries. The framework can be validated using case study. It should consists 

of agile best practices enhanced by possible problems and their solutions. So that agile 

practitioners at the beginning of their career would know what problems to focus on each 

step of agile software projects. 

Also specific research in nearshoring environment and global software development 

is suggested. There is a probability that the problem criticality, and their solutions are 

different in this both geographical types of software development.  
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Appendix 1: Survey questionnaire 

 
Pictures 1-20 present 20 pages of survey questionnaire used.  

 

Picture 1 Survey questionnaire: page 1 
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Picture 2 Survey questionnaire: page 2 
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Picture 3 Survey questionnaire: page 3 
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Picture 4 Survey questionnaire: page 4 

Picture 5 Survey questionnaire: page 5 
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Picture 6 Survey questionnaire: page 6 

 

 

Picture 7 Survey questionnaire: page 7 
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Picture 8 Survey questionnaire: page 8 

 

 

Picture 9 Survey questionnaire: page 9 
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Picture 10 Survey questionnaire: page 10 

 

Picture 11 Survey questionnaire: page 11 
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Picture 12 Survey questionnaire: page 12 

 

Picture 13 Survey questionnaire: page 13 
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Picture 14 Survey questionnaire: page 14 

 

Picture 15 Survey questionnaire: page 15 
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Picture 16 Survey questionnaire: page 16 

 

Picture 17 Survey questionnaire: page 17 

 

 

 



 

  
64 

 

Picture 18 Survey questionnaire: page 18 

 

Picture 19 Survey questionnaire: page 19 



 

  
65 

 

 

Picture 20 Survey questionnaire: page 20 

 


