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Abstract 
Q: What did Eve say to Adam on being expelled from the Garden of Eden? 

A: "I think we're in a time of transition." 
 

The irony of this joke is not lost as we begin a new century where anxieties about social 

change, digitalization and artificial intelligence seem widespread. The implication of this message, 

covering the first of many periods of transition, is that change is common; there is, in fact, no era 

or society in which change is not a permanent feature of the social landscape. 

Automated guidance through robo-advisors, one of the most recent Financial Technology 

innovations, is attracting huge attention among banks, financial start-ups and now also non-

financial institutions. Robo-advisory technology has been developed to engage individuals with 

digital tools to guide them through a self-assessment process. From the financial sector point of 

view, digitalization and automation of advisory services are desirable due to its cost-cutting 

potential and ability to also serve the lower-income customers. Within this study, the opportunity 

of applying automated guidance in the heat pump industry has been researched. The study has 

focused on re-designing the current quotation system to improve the total output and suitability 

for automated guidance. The research provides ample fuel for future exploration of automated 

guidance and robo-advisor technology in this field. 
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1. Introduction 
“At least 40% of all businesses will go bankrupt in the next 10 years… if they don’t figure out how 

to change their entire company to accommodate new technologies!” 
 

The quote of Cisco Systems CEO James Chamber characterizes the wide influence of the 

latest digitalization waves. Within this chapter, we connect the digital waves to an organization 

within the heat pump industry. First, the background of the digital waves and the introduction of 

Robo-advisors are discussed. Secondly, Nathans organization and the problem description are 

stated. Thirdly, the research scope is formulated to point out the research direction. Lastly, an 

overview of the thesis structure has been given.   
 

1.1. Digital Innovation Waves 
The third and fourth digitalization waves (figure 1) have shifted the focus of innovation 

towards smart services based on algorithms and intelligent software to increase the degree of 

automation (Lee et al, 2017). As a result, some organizations have advanced exponentially while 

others, who did not fully benefit from the technology advancements, lost their grip on the market 

(Lai & Ong, 2010; Murphy & Sashi, 2018). The financial sector has embraced the fourth digital 

wave and was the first to widely implement robo-advisors into their system (Jung et al. 2018). 

In the financial sector is referred to Robo-advisors as the automated investment solution 

that guides individuals through a self-assessment process, while engaging them with digital tools 

to shape their investment strategies and manage their portfolios (IBM, 2016). Scholars have called 

for research to gain new insights into the design of robo-advisors, understand customer 

evaluations and develop practices that not only assist the financial institutions (Maedche et al., 

2016; Nijssen et al., 2016). Because the robo-advisors are a great success in the financial sector, 

organizations in other sectors are also researching the application options.   

 
Figure 1: Digital Waves 
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1.2. Business Context & Problem Description 
Within the Dutch market, Nathan is an importer of sustainable energy systems where 

installers and wholesalers request quotations of extensive heat pump systems. A quotation is a 

sealed offer that includes a list of the required items, detailed information on requirements, 

technical support and the total price (Nathan, 2018). Nathan generates turnover by receiving a 

commission for each heat pump sold on the Dutch market. Nathan stimulates the sales of the heat 

pumps by guiding installers and creating quotations free of charge. The process in which the 

customer needs are translated into a complete quotation is called the quotation system (Nathan, 

2018).  

Nathan experienced that the Dutch market has grown the last years and that the quotation 

system cannot cope with the growth in demand (table 1). Nathan received internal and external 

complains about the quotation system (table 2). Calculators –employees that create quotations in 

the heat pump industry– complained about the increased workload and amount of overwork. 

Nathan tried to hire more employees but struggled to find any qualified calculators to strengthen 

the quotation department. Nathan indicated that the quotation system isn’t coping with the 

current demand while the next years an amplified growth is expected.   
 

Table 1: Quotations and sales between 2014/2018 

 
 

 

Table 2: Internal and external signals (Nathan, 2018) 

 
 

Nathans quotation system, in which customers are personally guided to a solution, cannot handle 

a sixty-fold increase in demand. Nathan forecasted that the number of yearly quotations will rise 

from 3.000 in 2017 to 190.000 in 2024 (figure 2). The exponential growth is confirmed and 
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strengthened by the Dutch government in the Energy Agenda (Suyk, 2016). In the Energy Agenda, 

the Dutch government states that in 2050 all households and offices should be heated without 

the use of gas. The policy introduced higher grants and subsidies for households to purchase 

sustainable energy products (Uneto-VNI, 2017). When the yearly demand for quotations has 

grown to 190.000, Nathan needs 450 extra calculators to support the current quotation system 

(table 3). Hiring this many new calculators is not a practical or theoretical solution. On the one 

hand, there is a shortage of technical schooled people in the Netherlands. While on the other 

hand, the costs of hiring 450 calculators, workspaces, managers and incidentals would be over €30 

million (Nathan, 2018).   

                                    

1.3. Problem Statement 
The problem is clear, Nathan’s current quotation system is not suitable for the exponential 

future growth. Nathan aims to improve the total throughput of the quotation system and seeks 

guidance to meet prospective growth in demand. At Nathan, there is a lack of knowledge on how 

to apply the latest digital trends to innovate and automate the quotation system. 
 

1.3.1. Research Scope & Objectives 
Therefore, within this research, we focus on re-designing and developing the automated 

quotation system so that it meets the requirements for Nathan to grow along with the market. 

Because Nathan wants to take full advantage of the exponentially growing market, it was essential 

that the quotation system could handle 190.000 quotations a year and the lead time was reduced. 

The Ishikawa diagram illustrates the elements directed to the increased lead time (figure 3). The 

quotation system is the only element that Nathan could modify themselves, the other elements 

such as the national shortage of calculators were also influenced by external factors on which 

Nathan has little to no grip.  

 

Figure 2: Forecasted growth 

Table 3: Forecast sales and quotations 
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Figure 3: Ishikawa increasing leadtime 

 

1.3.2. Relevance & Theoretical Contribution 
Nathan is not the only organization that struggles with keeping up with the latest 

innovative trends (Murphy & Sashi, 2018). In recent literature, several scholars that call for more 

research. Maedche (2016) stated that the full potential the last digital waves is yet to be 

discovered. While, Jung (2018) stated that future research is needed to broaden the field of 

automating guidance outside the financial sector.  

The contribution of this research is to increase our understanding of automating quotation 

systems inside a technological, fast changing-sector. More specifically, we aim to further enrich 

the literature with insights on how organizations in the technological sector can design automated 

quotation systems. This is especially interesting and relevant knowing the fast growing demand in  

many aspects of the technological sector. 
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1.4. Research Questions 
Research question: What customer and technical requirements support the creation of an  

              automated quotation system that also supports automated customer guidance?  
 

Sub-question (1): What are technical requirements for an automated quotation system?  
 

Sub-question (2): What are customer requirements for an automated quotation system? 
  

Sub-question (3): What framework can be used to integrated automated guidance within an  

                               automated  quotation system? 

 

1.5. Thesis Outline 
The thesis consists of 6 chapters, within the first chapter we have introduced Nathan and 

the problem statement. Within chapter 2, we have presented the theoretical research within the 

existing literature. Within chapter 3, we described the methodology of the practical research and 

how the concepts of the theoretical research are applied. Chapter 4 presents the results of the 

practical research carried out at Nathan. Within chapter 5, we have analyzed and discussed the 

results. Within the last chapter, we have reflected on the research, drawn conclusions and made 

recommendations for theoretical and practical implications (table 4).  
 
1.  

Table 4: Thesis outline 

Chapter Content 

Ch. 1 Introduction, problem statement and research questions 
Ch. 2 Theoretical research within literature 
Ch. 3 Practical research methodology  
Ch. 4 Results of practical and theoretical research 
Ch. 5 Analysis and discussion of results  
Ch. 6 Conclusion, limitations and implications 
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2. Theoretical Background 
Within this chapter, the theory is discussed that has been reviewed to gain an 

understanding of the key theoretical concepts and models that are addressed within the study. 

We first discussed the literature on (1) quotation systems, then (2) a design science methodology 

was selected within the existing literature, thereafter (3) the model concepts to identify 

requirements are discussed, and last (4) the theoretical framework is summarized.  

We have used Google Scholar and the TU/e database to search for relevant literature. 

Google Scholar has been used as main engine because it is interdisciplinary, meaning one is able 

to search amongst a huge range of topics all at once which, in turn, will lead to different search 

results compared to using traditional databases (Campbell, 2010). To find the appropriate articles, 

the following keywords have been used to search for relevant literature: “Automated quotation 

system”, “Design quotation system”, “Framework quotation system”, “Design information 

system” and “Design automated quotation system”. 

 

2.1. Quotation Systems 
Quotation systems are information systems that are formal, socio-technical, 

organizational systems designed to collect, process and distribute customer information (Piccoli, 

2018). Within Nathans organization, the quotation system is marked as the information system in 

which a sealed offer is created (Nathan, 2018). The existing literature is explored to identify 

research cases that focus on the automation of quotation systems.  

Patel (2017) discussed that the quote creation process is a very time-consuming and 

daunting task, as it requires many input variables such as the services involved, prices, description 

and customer information. Few studies have discussed the opportunity of developing customized-

pricing bid-response models, using historical information on previous bidding opportunities (Elgh, 

2014).  

Chen (2003) has designed and developed a computer-aided quotation system within the 

manufacturing sector that emphasize on a customized problem-solving approach that involves 

assessing known aspects of a problem and identifying the more ambiguous. He pointed out that 

the organization’s culture, quotation process, and customers are different for each project. 

Researchers emphasize that a guiding design methodology or framework has to be followed in 

order to develop a suitable quotation system (Patel, 2017; Elgh, 2014; Chen et al., 2003). 

Therefore, the theoretical research in the next paragraph has focused on the selection of a design 

methodology. 
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2.2. Design Methodology Selection 
Within this section, the theory of existing design methodologies in the literature is 

discussed, then the substantiation to apply Peffers Design Science Research Methodology (DSRM) 

is clarified, and at last the activities within the DSRM are elaborated. 

 

2.2.1. Design Methodologies in Literature 
A design methodology is a set of techniques and models normally involving users as well 

as designers to be employed in creating new technologies (Hutchinson et al., 2003). The objective 

of this research was to design a quotation system in collaboration with the robo-advisor 

technology. To structure design processes, scholars and practitioners have developed design 

methodologies that guide researchers through this process. The existing literature is researched 

to identify design methodologies and corresponding cases in which these are applied.  

Countless researchers have pioneered, revised and developed meta-analysis on design 

science research in information systems (Peffers, 2007). A meta-analysis is the statistical 

procedure for combining data from multiple studies (Eaton, 2013). Widely used methodologies 

include Nunamaker’s Systems Development (Nunamaker et al., 1991),  Walls’ System Design 

Theory (Walls et al., 1992/2004),  March’s Decision Support Systems (March & Smith, 1995) and 

Hevner’s Information Systems Research (Hevner et al., 2004). Due to the (1) time restriction of the 

project,  the (2) abundancy of existing methodologies and the (3) profound work of scholars to 

already carry out meta-analyses, this study is constrained to research the meta-analyses instead 

of the methodologies separately. 

 

2.2.2. Selection Peffers DSRM 
Within the studies on applicability in similar cases and the citation impact, Peffers DSRM 

is most suitable, cited and validated by scholars. Ishak (2005) and Peffers (2007) conducted both 

a meta-analysis on information system and design methodologies. Peffers has compared 

methodologies in the field of engineering, computer science and information systems to conclude 

that a commonly accepted mental framework for DS research still lacked (Peffers, 2007; Hevner 

& Chatterjee, 2010;  Kelly et al., 2014; Nunamaker’s , 1991; Walls, 2004 and others). While Ishak 

has constructed the ISP-IPTA methodology for strategic information planning. Within these meta-

analyses  similar cases and the citation impact are researched. Similar cases have been researched 

because it provides significant reliability of applicability within the research (Pautasso, 2013) while 

the citation impact quantifies the citation usage of scholarly works on individual article and author 

https://en.wikipedia.org/wiki/Citation
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level (Moed, 2005). The methodologies were compared based upon citation impact through 

Google Scholar, Peffers scored significantly higher: 4547 - 389 citations. 

When the studies are compared on applicability in similar cases, it is noticed that Peffers 

design science methodology has been used in similar cases, for example in the environmental 

sustainability field to innovate information systems (Melville, 2010). While Ishak’s methodology is 

used in the field of materiality (Wilberg, 2014) and strategic planning (Pollack, 2010). The objective 

of the research is to design and innovate information systems which corresponds with Peffers 

methodology that focuses on guiding researchers to create and evaluate IT artifacts intended to 

solve identified organizational problems (Venable et al., 2012; Winter, 2008; Peffers et al., 2007). 
 

2.2.3. Elaboration DSRM 
Peffers used a consensus building approach to construct the DSRM framework which 

consists of six core activities, models and guidelines to advise scholars (Peffers, 2007). As can be 

seen in figure 4, a design science research project is initiated by one of the four possible entry 

points—i.e. problem centered initiation, objective centered solution, design and development 

centered initiation, or client/context initiation.  

Peffers suggests that requirements for a system should be constructed on the basis of 

existing models in the literature in combination with practical research (Peffers, 2007). Within the 

“Define objectives of a solution” activity, Peffers suggests a number of models that should be used 

to construct technological and customer requirements for the artifact.  

 

 
Figure 4: Activities in Peffers DSRM model (Peffers et al, 2007) 
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2.3. Applicable Models within DSRM to construct Requirements 
Models that guide researchers to construct and adopt suitable design criteria from the 

technical and customer aspect of information systems are present within the existing literature 

(Peffers, 2007; Mutuberria et al., 2015). A critical aspect in the DSRM-activities is to develop 

requirements also referred to as design criteria (Peffers et al., 2007; Mutuberria et al., 2015). 

Researchers use customer and technical requirements in order to develop and evaluate artifacts, 

prototypes and test procedures (Perelman et al, 1998).  

Within this section, the models that Peffers suggests for technological and customer 

requirements are discussed for their suitability. Subsequently, we elaborate on the human-robot 

interaction model that is suggested by scholars to construct specifically robo-advisor 

requirements. Lastly, an overview of the models to substantiate theoretical contribution is 

presented.  
 

2.3.1. Information System Success Model 
The customer requirements are constructed through the Information System Success 

Model (ISSM) which provides a comprehensive understanding of information system success by 

identifying, describing and explaining the relationships among six of the most critical dimensions 

of success (Petter et al., 2008; DeLone & McLean, 2003; Hulst, 2018). In the field of engineering 

research, the ISSM model is used on wide scale by e-commerce researchers for its suitability within 

similar information system design processes (DeLone & Mc Lean, 2004; Yeoh, W., & Koronios, A., 

2010; Pai & Huang, 2011).  

Delone & McLean (2003) used six dimensions to develop a framework that contains a 

number of criteria that effectively determine how an information system scores on a certain 

dimension to check if it is designed correctly (figure 5).  

 
Figure 5: Six Dimensions of ISSM (Delone & McLean, 2003) 

The first dimension is information quality, which describes the completeness of the 

information, ease of understanding, relevance and to what extent the information is personalized. 

The second dimension is system quality, which measures the reliability, availability, adaptability 



 

17 
 

and user-friendliness. The third dimension is service quality, which includes the support that the 

service provider offers. These three dimensions all have an impact on the next two dimensions, 

intention to use and user satisfaction (DeLone & McLean, 2003).  

The effective use, including the intention to use, is measured by the number of page visits 

and navigation patterns. User satisfaction can in turn be determined by the number of repeat 

purchases, repeat visits and surveys. The last dimension is net benefits, which indicates whether 

the system has actually given an advantage to the user or not. This dimension focuses on cost 

savings, extra sales and time savings. Urbach and Muller (2012) have constructed an overview of 

validated requirements that researchers can adopt to design information systems (Appendix A). 
 

2.3.2. Technology Acceptance Model 
The technical requirements are constructed through the Technology Acceptance Model 

(TAM) which is the most widely used theory by scholars to explore user acceptance and has 

addressed issues from a functional view within the computer science (Bradly, 2012; Davis, 2000; 

Peffers, 2007). The Technology Acceptance Model is researched because it is widely applied for 

developing quotation systems and it suggests how to design information systems so that users will 

accept a new technology (Davis et al., 1989; Venkatesch & Davis, 2000; Yousafzai et al., 2010.Davis 

(2000) has demonstrated through the Technology Acceptance Model that there are a number of 

requirements that must be met before an information system will be used by customers or 

organizations. TAM suggests that when users are presented with a new technology, a number of 

factors influence their decision about how and when they will use it (Davis, 2000).  

There are two overarching elements within the framework that can determine the 

effective use: perceived usefulness and perceived ease of use (figure 6). By perceived usefulness 

is meant whether the use of the system effectively helps the user, that it offers added value (Davis, 

1989). With ease of use is meant the convenience of use of the system (Davis, 1989). If the system 

actually offers added value and it is easy to use, people will actually start using this system 

(Yousafzai et al., 2010; Venkatesh, 2000).  
 

 
Figure 6: Technology Acceptance Model (Davis, 1989) 
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Factors that influence perceived usefulness are: increased productivity, effectiveness, 

utility, making work easier, improved job performance and being able to work faster. Factors that 

influence the ease of use are: flexibility, agility, controllability ease of learning, clarity and 

intelligibility. Researchers have proposed and examined many external TAM variables. Lee et al. 

(2003) assembled a list of requirements that researchers can adopt during the design process 

information systems (Appendix A).  
 

2.3.3. Human-Robot Interaction Model 
The requirements constructed through Human-Robot Interaction Model are 

supplemented to the customer and technological requirements because the recent literature 

indicates that the first generation robo-advisors have not reached their full potential due to a lack 

of focus on Human-Robot Interaction (Jung et al., 2018; Oechsli, 2016; Li et al., 2012; Goodrich & 

Schultz, 2007). A recent survey shows that only 25% of polled consumers were equally interested 

in robo-advisory, and of those, only one third considered likely that they were actually going to 

use robo-advisory in the future (Tokic, 2018; Epperson et al., 2015). This survey and more recent 

literature indicate that the first generation robo-advisors have not reached their full potential due 

to a lack of focus on Human-Robot Interaction (Jung et al., 2018; Oechsli, 2016; Li et al., 2012; 

Goodrich & Schultz, 2007). Recent robo-advisor literature has been explored to also incorporate 

the most novel findings within the robo-advisor technology to avoid developing an artifact with 

the same limitations.  

Organizations that develop a robo-advisor must sympathize the trust-issue and 

demonstrate that they are working hard on improving customer privacy (Baker & Dellaert, 2017; 

Kassim et al., 2010). Goodrich & Schultz (2007) define Human-Robot Interaction as a field of study 

dedicated to understanding, designing, and evaluating robotic systems for use by or with humans. 

The goal is to convince potential users that their website is safe, but also that the organization is 

a trustworthy company (Baker & Dellaert, 2017). There is an ongoing debate on what the role of 

humans in the Human-Robot Interaction should be and how service robots should be designed 

and function accordingly.  

There are multiple scholars who are researching Human-Robot interaction and have 

established requirements that can be adopted by researchers during the design process. Tramonte 

(2018) is one of the first that has modeled the Human-Robot interaction in combination with robo-

advisors (figure 7). Tramonte stated that Human-Robot Interactions generally have three 

characteristics that determine the role of humans: flexibility, customer control, and social 

pressure.  
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Figure 7: Human-Robot Interaction Model (Tramonte, 2018) 

 

 

Vaishnavi and Kuechler (2015) and Kassiem et al. (2010) have examined the relationship 

between transparency, trust, information quality, usability and the consumer decision to use (or 

not) from a design science perspective. According to the Kassiem, the financial sector aimed to 

increase customer satisfaction with Human-Robot Interaction by establishing effective and 

personalized communication and customer interactivity. Prior research in information systems 

indicates that transforming sensitive communication processes – such as financial advisory – from 

human to IT-based communication conflicts with human cognition and expectations (Ruf et al., 

2016; Suchman, 1993).  

Balasubramanian et al. (2003) and Salo (2017) have gone deeper into the relations 

between customers and robo-advisors, they determined that operational competence – high 

system availability, ease of use and fast response times – of the online service is a potentially 

useful tool for building trust, environmental security of the service and evokes operational 

competence.  

Baker & Dellaert, 2017 found that where the first generations of robo-advisors did not 

incorporate personalization and interactivity, the new generation of robo-advisors is 

recommended to do incorporate personalization and interactivity. This can be done by 

incorporating the option of an intervention by a human advisor and by proactive offering of 

personalized options to customers. Successful Human-Robot Interactions generally incorporate 

high levels of flexibility and customer control and low levels of social pressure, creating additional 

customer value compared to Human-Robot Interactions with deviant degrees of these 

characteristics (Doering et al., 2015).The requirements constructed by these scholars that can be 

used during the design process are summarized in appendix A. 
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2.3.4. Design Criteria  
In the scope of this research, the Information System Success Model (ISSM), Technology 

Acceptance Model (TAM) and Human-Robot Interaction model (HRI) can provide suitable 

requirements and design criteria for the automated quotation system. Table 5 summarizes the 

research while in appendix A the design criteria from the literature are presented. In total 73 

design criteria were found within the existing literature. These design criteria, in combination with 

the customer and employee interviews, are used to select 14 requirements applicable within this 

research. We will further elaborate on this in the methodology and results chapter.  

Table 5: Model overview 

 

2.4. Theoretical Contribution 
The theoretical contribution of this study is the conjunction of core concepts of  

customer, technical, and practical requirements into one overall framework that organizations can 

adopt to develop automated quotation system that are supported by robo-advisor technology 

(table 6).  

Table 6: Theoretical contribution 
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3. Methodology 
The activities of Peffers DSRM are applied to guide us throughout the design process. As 

stated in the theoretical background, Peffers DSRM consists of consecutive activities (process 

steps) in which models and techniques are applied to guide scholars. Each activity consists of an 

objective and several methodological steps to meet this objective. Within this research, we have 

applied Peffers first five activities before we determined if a process iteration had to be carried. 

Figure 8 presents an overview of the research steps carried out within each activity.  
 
 

 
Figure 8: DSRM-Activities within this research 

This chapter is divided in five sub-chapters to elaborate on the methodology used for each 

activity. Subsequently, the results chapter has been divided in five corresponding sub-chapters to 

present the results (table 7). We advise to first read the methodology of all activities and then 

proceed to the results. However, if you prefer to preview the results after reading the 

methodology of each activity, then you should browse in the following way (3.1 – 4.1 – 3.2 – 4.2).  
 

Table 7: Methodology and Results overview 

Peffers  Activity Objective Methodology 
Chapter 

Results 
Chapter 

Activity 1 Identify Problem & Motivate 3.1 4.1 

Activity 2 Define objectives of a Solution 3.2 4.2 

Activity 3 Design & Development 3.3 4.3 

Activity 4 Demonstration 3.4 4.4 

Activity 5 Evaluation 3.5 4.5 

 

3.1. Activity 1: Identify Problem & Motivate 
The objective of activity 1 is to define the research problem and justify the value of a 

solution (Peffers, 2007). Within the research scope, this objective has already been met. 

Therefore, we will only summarize the defined research problem and justification in a table and 

use this as the starting point for activity 2.  
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3.2. Activity 2: Define objectives of a Solution 
Within activity 2, we developed requirements for an automated quotation system. 

Peffers suggests that technical and customer requirements should be developed through 

theoretical and practical research (Peffers, 2007). While the requirements derived from the 

theoretical background may be “good in theory,” we researched if there are missing requirements 

which can be derived from practice. Cohen (2006) emphasizes that within a study, where the 

scholar is searching for reliable, comparable data, semi-structured interviews should be 

conducted. We aimed to confirm the suitability of requirements from literature and explored 

possible missing requirements not currently found in theory. We developed a qualitative study in 

which we conducted semi-structured interviews. Within this chapter, we elaborate on the sample 

description of the interviews, interview protocol, data analysis, and formulation of definitive list 

of requirements (figure 9).   
 

 
Figure 9: Steps within Define objectives of a Solution activity 
 

3.2.1. Sample Description 
We have selected customers and employees for the interviews to retrieve perspectives 

of both sides of the quotation system. Cohen (2006) pointed out that for semi-structured 

interviews, interviewees have to be selected based upon diversity. Nathan had already 

categorized their customers in six categories based on customer type and number of yearly 

requests. Customer type consists of two divisions: wholesalers and installers. While number of 

requests categorized customers in: new (single request), returning (2-5 requests) and regular 

customer (6+ requests). To meet the requirement of diversity, 2 customers from each category 

have been selected. Within Nathans organization, only the technical support and ICT department 

are involved with the quotation system. Employees of technical support department work with 

the system daily while one employee of ICT is only involved when the software isn’t working 
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(Nathan, 2018). To satisfy completeness, we have selected all seven employees from the technical 

support department, the involved ICT employee and their overarching manager.  

Morse (1995) suggests that you interview people till the point of no new information is 

obtained. In total 21 interviews (12 customers and 9 employees) have been conducted until no 

new information was obtained. The sample covers the breadth of the fields and is sufficient to 

identify patterns in needs and requirements from customer and employee perspectives. 
 

3.2.2. Interview Protocol 
The semi-structured interviews with employees have been conducted face-to-face at 

Nathan. Prior to the interview, we scheduled an appointment with the employee and reserved the 

meeting room to have an environment without distractions. The interviews started off with an 

introduction of the researcher, objective of the research and some small talk to make the 

interviewee feel at ease. Afterwards, we continued with the questions from the interview guide. 

The interview questions were developed based on concepts from DSRM, prospective growth, and 

limitations of current system. The interviews lasted around twenty minutes and were conducted 

by the same researcher. All interviews were voice-recorded in agreement with the employees, 

summarized and supplemented with notes.  

Customer interviews were conducted in alignment with the employee interview protocol. 

We contacted all customers by phone, explained the objective of the research, and scheduled an 

appointment for the interview. Eight customers were interviewed at Nathan, two were met face-

to-face at their organization, and two were interviewed over the phone due to inability to meet. 

Also these interviews were voice recorded in agreement with the customers. The interview 

questions were developed based on concepts of customer type, DSRM, request procedure, 

waiting time, and suggestions for improvement.  
 

3.2.3. Analysis 
The goal of the interviews was to confirm the suitability of requirements from literature 

and to explore possible missing requirements not currently found in theory. To retrieve 

substantiated data from interviews, Straus and Corbin (1998) emphasize to apply open, axial and 

selective coding. We transcribed the audio-recorded interview data to enter the coding stages.  

Firstly, during the open coding stage, we have read the interview transcriptions and 

attached certain labels (codes) to the text fragments. We followed a combination of guided and 

unguided coding to incorporate our findings from literature. Guided coding was used to mark text 

fragments related to requirements that were already found in literature. Unguided coding was 
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used to mark text fragments that were situational specific and not currently found in theory. The 

results of the open coding stage indicate the main theme of each text fragment.  

Secondly, the open code stage was followed by an axial coding stage. Hereby we compared 

newly discovered themes (from the unguided open coding) with each other and combined related 

codes into newly discovered themes. As an example, we combined development costs and 

development time into development restrictions.  

Lastly, the axial coding stage was followed by a final selective coding stage. During this 

iterative coding process, we have marked all relevant quotes in the data and assigned one or more 

final selective codes to each of them. 
 

3.2.4. Formulation Definitive List of Requirements 
The objective of activity 2, is to establish a list of requirements which will be used in activity 

3 to design and develop an artifact (Peffers, 2007). To define the list of requirements, we followed 

three steps. First, we developed an overview that presents the final selective codes and the 

number of times they are mentioned in the interview data.  

Secondly, we established a focus group to decide which selective codes should be included 

in this study. A focus group is a form of group interview that capitalizes on communication and 

decision making between stakeholders in order to generate data and solutions (Kitzinger, 1995). 

The focus group consists of team leaders and manager of the technical support and ICT 

department. Kitzinger emphasizes that within focus groups decisions have to be made 

unanimously. Therefore, all selective codes from the overview are discussed on importance and 

suitability within this study until an unanimously decision is made.  

Lastly, the definitive list of requirements is established by reformulating the selective 

codes to operationalized requirements. This list functions as the starting point of activity 3.  

 

3.3. Activity 3: Design & Development 
Within activity 3, we performed four actions to design and develop a prototype based 

upon the requirements from activity 2 (figure 10). We first discuss how an overall solution 

architecture is designed and divided into solution areas. Secondly, we elaborate on the process of 

designing multiple solution principles for each solution area. Thirdly, an overall solution design is 

selected for the prototype. Lastly, a prototype has been developed based upon this design by an 

external party.  



 

25 
 

 
Figure 10: Steps within Design and Development activity 

 

3.3.1. Develop Solution Areas 
An artifact architecture consists of a framework of solution areas and principles (Bent, 

2002). As Bent explains, solution areas are components of an information system which each have 

a different function while solution principles are concrete solutions for each solution area. Figure 

11 presents a visible example of an architecture of two solution areas with each three solution 

principles.  
 

 
Figure 11: Example Solution Areas with 3 possible Solution Principles 

 

To develop suitable solution areas for the artifact architecture, we first got insight of the 

framework of the current quotation system (IST-situation). During the interviews of activity 2, we 

had received a framework of the current system from each employee. Within the focus group we 

discussed the discrepancies until we unanimously determined the framework. Based upon the 

functionalities of each section, the framework was divided in solution areas. Afterwards, we linked 

each requirements from activity 2 to one or multiple solution areas. Requirements that could not 

be linked to existing solution areas, are placed in supplemental design areas. These solution areas 

combined with the solution principles designed in the next paragraph, define the architectural 

framework of the artifact (SOL-situation). 
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3.3.2. Develop Solution Principles 
To convert the requirements in solution principles, Okoli & Pawlowski (2004) state that 

experts should be approached to utilize the full potential of resources available. Therefore, 

solution principles have been designed in collaboration with expert consultants within the field of 

robo-advisor technology and automating information systems.  

International Business Machines Corporation (IBM) fits within this case because they are 

the leading experts in robo-advisor technology and cloud-based solutions for businesses in the 

Netherlands. The company’s technology is known for being able to outsource entire IT 

departments through automated and computer-based systems (Steinhardt, 2017).  

IRRUS is specialized in automating flow functions within Microsoft Office 365 business 

packages. Anticipating the compatibility with the Office 365 Business software, a cooperation 

between IBM and IRRUS has been set in motion. (IBM) and IRRUS have bundled their knowledge 

to consult us. Based upon the requirements from activity 2, the experts have designed three 

solution principles for each solution area. The following step was to decide which combination of 

solution principles would fit best within Nathans organization.  
 

3.3.3. Select an Overall Solution 
Each solution principle consists of functionalities that have a certain development time 

and costs to construct. To determine the most suitable combination of solution principles, the 

focus group has compared and classified multiple combinations of solution principles on price, 

functionalities, and project length. The combination of principles that met the functional 

requirements and was feasible within time and budget constraints, was selected as design for the 

artifact prototype.  
 

3.3.4. Design Prototype 
Due to time restrictions and required expertise, Nathan is not able to develop the 

prototype themselves. IRRUS and IBM have therefore developed a prototype artifact based upon 

the selected design. In the following activity, the prototype artifact will be demonstrated to 

employees and customers to determine if the artifact meets the functionalities.   

 

3.4. Activity 4: Demonstration 
Within the demonstration activity, the use of the artifact to solve one or more instances 

of the problem is demonstrated to potential users. This could involve its use in an experiment, 

simulation, case study, proof, or other appropriate activity (Peffers et al., 2007). The goal of the 



 

27 
 

demonstration is to gather feedback from customers and employees to determine if the artifact 

meets the requirements, all previous established needs are met, and if new needs have emerged.  

Cohen (2006) emphasizes that semi-structured interviews, including open and closed 

questions, should be conducted after a demonstrations to confirm what is already known and also 

to induce the opportunity to receive new suggestions. Within the demonstration activity, we 

selected interviewees, developed a demonstration protocol including an interview guide, carried 

out the demonstrations and code the interview data (figure 12). The analysis of the interview data 

will be carried out and evaluated in activity 5.   
 

 
Figure 12: Steps within Demonstration activity 

 

3.4.1. Sample Description 
Selection of interviewees has been done in a similar way as in activity 2. We randomly 

selected half of the customers and employees that were already interviewed in an earlier stage of 

the research. To meet Cohen’s (2006) diversification suggestions, we also selected six customers 

and three employees that weren’t interviewed in previous activities. This resulted in a sample 

selection of 18 interviewees.  The goal of the sample was to obtain a broad perspectives from 

actual users to determine if the artifact meets customer and employee needs. But also to induce 

the opportunity to first- and second-time interviewees to give new suggestions. Morse (1995) 

suggests that you interview people till the point of no new information is obtained. Due to time 

restrictions, a larger interviewee sample was not possible. However, the breadth of the fields 

covered should be sufficient to identify patterns in needs and requirements from customer and 

employee perspectives.  
 

3.4.2. Demonstration Protocol 
We scheduled individual appointments with employees and customers to demonstrate the 

artifact. Prior to the demonstrations, we created a login account for each interviewee and 

reserved a distraction free meeting room at Nathan. We prepared the meeting room by setting 
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up a computer with internet connection and lay down a note block for the interviewee. We then 

developed an interview guide to structure the interview. Questions were developed based on 

concepts from DSRM, solution areas, formulated requirements and current needs.  

After the interviewee has been brought to the meeting room, we gave a brief explanation 

of our research and proceeded with the objective of these demonstrations. We explained that 

Nathan is in the process of automating the quotation system and wants to involve their customers 

and employees in this research. We continued that the demonstrations of that day were aimed to 

determine if the artifact met the interviewees needs but also to uncover potentially new 

supplementations.  

After the explanation, we let the interviewees explore the artifact and request a quotation. 

We point out that the interviewee could make notes but should wait with giving feedback until 

after the demonstration. 

Subsequently, after the interviewee finished the demonstration, we asked the interviewee 

if we could audio-record the interview and proceeded with the interview questions. If the 

interviewees mentioned significant events with regard to the functionalities, we asked follow-up 

questions before we continued with the interview guide. 
 

3.4.3. Code Interview Data 
The goal of the interviews was to confirm which requirements were met, which were not, 

and to uncover potential new supplementations for the system. To retrieve substantiated data 

from the interviews, we first transcribed and then applied open, axial and selective coding as 

Straus and Corbin (1998) suggested. Most of the coding stages are carried out in the same way as 

in the methodology of activity 2 and will therefore not be completely repeated. However we 

elaborated on the main outline for each stage.  

In the open coding stage, we attached certain codes to the text fragments. We followed a 

combination of guided and unguided coding to incorporate our codes from activity 2. Guided 

coding was used to mark text fragments related to one of the 14 requirements that have been 

used to design the artifact. Unguided coding was used to mark fragments that were not currently 

included in the list of requirements. The results of the open coding stage indicated the main theme 

of each text fragment. In the axial coding stage, we compared the fragments from the unguided 

open coding with each other and combined related codes into newly discovered theme. In the 

selective coding stage, we marked all relevant quotes in the data and assigned one or more final 

selective codes to each of them. The full listing of final selective codes and quotes that we created 

in this activity will function as the starting point for the evaluation in activity 5. 
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3.5. Activity 5: Evaluation 
Within the evaluation activity, Peffers (2007) indicates that first data of the demonstration 

has to be analyzed and then researchers have to evaluate whether to implement a process 

iteration or continue to the communication activity (figure 13). If the artifact does not meet 

customer and technical requirements, the research has to be iterated back to a previous activity 

to improve functionalities. However, when the artifact meets all requirements and no new 

requirements are uncovered, the research can be continued in the communication activity. 
 

3.5.1. Analysis 
To determine if the developed requirements of activity 2 are met, we categorized each 

final selective code on undertone within the text fragment. To validate our findings, we asked two 

student researchers from TU/e to also categorize the selective codes. If there were any 

discrepancies, we discussed them until we unanimously determined the connotation of each code. 

To make these results insightful, we established a table presenting the number of positive, neutral 

and negative mentions for each requirement.  
 

 
Figure 13: Steps within Evaluation activity 
 

Within activity 3, we had already linked each requirement to one or multiple solution 

areas. Based upon this overview of solution areas and the above-mentioned overview, we could 

determine the solution areas that are not meeting customer and employee requirements. In the 

next step, we evaluated whether the solution areas have to be improved or we continue to the 

communication activity.  
 

3.5.2. Evaluation 
We have set a meeting with the members of the focus group to discuss whether we 

implement a process iteration or if the research continues in the communication activity. The 
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members of the focus group, team leaders and manager of involved departments, are the most 

suitable to make this decision because they have the closest relationship with customers and 

understand both customer as employee needs. Preliminary on the meeting, we have provided 

each member with a personal login account so they can explore the system on their own. During 

the meeting, we have first presented the results of the employee and customer demonstrations 

and then discussed our options. When there were conflicting opinions, we discussed them until 

we unanimously made a decision.  
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4. Results 
In this chapter, we present the results of the research carried out within Nathan’s 

organization. We present the results of each activity separately.  
 

4.1. Results Activity 1: Identify Problem & Motivate 
Within the research scope, it has been identified that Nathan lacks the knowledge to 

design an automated quotation system that improves the total output and supports automated 

guidance. Table 8 presents summary of the problem identification and research objective which 

will function as starting point for activity 2.  
  

Table 8: Problem identification and motivation 

 
 

4.2. Results Activity 2: Define Objectives of a Solution 
Within this activity, the requirements of the solution are defined based upon the practical 

and theoretical research. We have linked the 73 criteria from the literature research with the 

interviews during the coding stage. Subsequently, we determined within the focus group which of 

the criteria should be applied within the design (figure 14).  
 

 
Figure 14: Selection process to go from 73 to 14 design criteria 
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As mentioned in the methodology, prior to the interviews we developed an interview 

guide to smoothen the interview process, see Appendix B. We then coded the interview data to 

confirm the suitability of requirements from literature and to explore possible missing 

requirements not currently found in theory. Guided criteria were directly linked from the 

literature research while unguided criteria were newly formed and situational specific.  

In total, 51 quotes were extracted from customers and employees which resulted in a 

total of 145 (not unique) requirements identified. Table 9 presents an overview of the 16 selective 

codes and number of times they are mentioned by customers and employees. A full listing of 

extracted quotes and linked selective codes is presented in Appendix C. 
 

Table 9: Overview selective codes before focus group decision 

Criteria in Theory Selective Codes Customer Employee Total 

Guided Efficiency 15 12 27 

Guided Ease of use 16 9 25 

Guided Request time  11 6 17 

Guided Waiting time 8 4 12 

Guided Access method 9 3 12 

Guided Trust 3 6 9 

Guided Guidance 7 0 7 

Guided Standardization 0 6 6 

Unguided Development restrictions 0 5 5 

Guided Mobile friendly  5 0 5 

Unguided Price updates 2 3 5 

Guided Input accuracy 1 4 5 

Guided Follow-up system 0 4 4 

Guided Output quality 0 3 3 

Unguided Direct buy option 2 0 2 

Unguided Include discount 1 0 1 

 

The objective of this activity is to define a list of design criteria that will be used in the 

design activity. Therefore, the focus group has determined which of the selective codes should be 

included in this study. The direct buy option (mentioned twice) and include discount (mentioned 

once) are dropped in this research because they go against company regulations and agreements 
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with the wholesalers (Nathan, 2018). The rest of the requirements are reformulated to study 

specific operationalized requirements. The definitive list of 14 operationalized requirements will 

function as starting point for activity 3 (table 10).  
 

Table 10: Definitive list of requirements 

Selective Codes Operationalized requirements 

1. Efficiency Quotation system is able to handle at least 200.000 quotations a year with 
the current number of employees  

2. Ease of use Customers are able to make a request without guidance 
3. Request time Customer submitting time for a request has to be less than 10 minutes 
4. Waiting time Time between requesting and receiving a quotation has to be less than 1 

week  
5. Access method Develop one standardized online input channel 
6. Trust Develop an online request channel conform Nathan’s website lay-out 

including a notion of careful handling of private information 
7. Guidance FAQ have to be implemented to guide customers 
8. Standardization Quotation process has to be identical for each request  
9. Development   
      restrictions 

System has to be functional with 6 months and within budget constraints  

10. Mobile friendly Online request procedure has to be mobile friendly 
11. Price updates Prices should be updated automatically through a connection with our 

Microsoft 365 Business Software packages 
12. Input accuracy System has to automatically check if supplied information is complete  
13. Follow-up 
        system 

System should indicate automatically which customers should be 
contacted to follow-up the quotations and employees should be able to 
see which quotations became a contract  

14. Output quality Quotation quality have to meet current standards 
 

4.3. Results Activity 3: Design & Development  
Within this activity, we designed and developed a prototype based upon the requirements 

from activity 2. As mentioned in the methodology of chapter 3.3, we first gained insight in the 

framework of the IST-situation and then linked the operationalized requirements to the solution 

areas of the SOL-situation (figure 15). The figure is divided in two parts: the IST-situation which 

consists of 5 solution areas and the SOL-situation in which a sixth solution area (Follow-up system) 

is supplemented.  Below the SOL-situation, we have presented an overview of the operationalized 

requirements that were linked to each solution area. For example, to the solution area Input 

Environment are the requirements Access method, Trust, Dev Restrictions and Mobile friendly 

linked.  
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Figure 15: Solution Areas through IST- and SOL-analysis 

 

Based upon the division in solution areas and corresponding requirements, three 

solution principles were designed for each solution area. The focus group had compared multiple 

combinations of solution principles on price, functionalities, and project length (appendix D). 

Combination 1 fitted best as the design for the prototype because it supports the core 
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functionalities, is within the budget, and is the only solution that meets the development time 

constraint (figure 16). The deciding factor was that the system of this solution can be extended 

with the functionalities of the more elaborated solutions as combination 2 and 3 in Appendix E. 

Nathan holds the opportunity that if the artifact doesn’t meet customer or employee 

requirements, the artifact can be supplemented with extensive functionalities. 
 
 

 

 

Figure 16: Design artifact architecture 
 

The last phase of the design and development activity was to design a working prototype. 

IRRUS and IBM have developed a prototype based upon the architecture. The following 

paragraphs present the components of the artifact that has been created for each solution area. 
 

4.3.1. Artifact design – Input Environment 
The input environment specifies where the customer can access the application method. 

In the IST-situation, the customer was able to make a request through phone, email or sales agent. 

Within the SOL-situation, only one online access method was selected for customers. A web portal 

only accessible through a personal login environment. The deciding factor compared with the 

other solution principles is that the personal login environment gives a visible encryption method, 

has an option to ward of end-users and only let certified installers and wholesalers within the 
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system. This decision was substantiated by Scherer (2015) who emphasizes a shift from personal 

to online self-service channels has a positive effect on customer retention. Figure 17 illustrates 

the personal login environment.  
 

 

 

 

 

 

 

 

 

 

 
 

  

4.3.2. Artifact design – Input System 
Figure 18 presents the platform that customers and employees enter after they logged in. 

On this platform, customers can request a quotation, see an overview of requested quotations in 

the past and find guidance. The input system indicates how the customer applies for a quotation 

and receives customer guidance. The designed solution principles for the input system were an 

online form, chatbot and audiobot. The focus group has decided to implement an online form that 

is supported by a knowledge library within the artifact (figure 19). There were several deciding 

factors that favored this solution principle.  
 

 
Figure 19: Standardized request form 

 

Firstly, developing a well-functioning chat and audio bot would not be feasible within the 

time restrictions of this project while an online form supported by a knowledge library will.  

Secondly, the artifact architecture is made up of stand-alone solution areas which can be 

revised separately. If the combination of an online form with a knowledge library would not meet 

Figure 17: Personal login environment Figure 18: Prototype mijn.nathan.nl platform 
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customer needs, a fully operational chatbot could be designed and trained in a project of longer 

lead time. This tool could then be supplemented to existing platform to further enhance guidance.  

Thirdly, according to the experts from IBM and IRRUS, the technology for audiobots is not 

yet optimized in a way that customers experience the use of these bots as satisfying. This decision 

is supported by Zumstein (2017) who concluded that 83% of customers experienced at least one 

issue when interacting with a bot. While on average, less than half (49%) of customer enquiries 

are resolved during the first interaction 

Fourthly, customers have indicated during the interviews that they would like an online 

information guide instead of always having to contact employees.  

Lastly, by developing a standardized online form, the core requirement to request a 

quotation within 10 minutes, can be met. Therefore, the focus group has decided to develop an 

artifact that meets the core functionality by designing a standardized question list to speed up and 

automate the input system while customer have the feasibility to look up information in the 

knowledge library.  
 

4.3.3. Artifact design – Automation Software 
The automating software specifies which software is used for designing the automated 

quotation part. Three different software have been matched to the design criteria. Logic Apps is a 

cloud service that helps organizations to automate and orchestrate tasks, business processes and 

workflows when you need to integrate apps, data and services across enterprises or organizations 

(Familiar, 2015). IOS is an operating system software that is used by Apple Inc (Yoffie et al., 2012). 

Databased is a software development firm that uses software to create custom made CRM-

systems for organizations. However the downside of the software is that an external party must 

be consulted for every adjustment. The same applies for the Jitterbit software. Jitterbit software 

is used for Data & application integration, providing business users a quick, cost-effective and 

simple way to design, deploy and manage a broad range of integrations (Nahas, 2018). Logic Apps 

is the only software which Nathan employees can make the adjustments themselves without 

having expert knowledge of the software. For Databases and MS Flow, an external party must be 

consulted for every change. This impediment has been decisive for choosing Logic Apps. 
 

4.3.4. Artifact design – Price System 
Prices of items on the quotations are changed often by producers. These changes are 

communicated to Nathan through Navision and then manually updated on the templates. Three 

solution principles were designed to automate this process. One option was to create monthly 

overviews that would precisely indicate which templates should be updated. This solution would 
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imply that employees still do numerous hours of administrative tasks. Therefore, the automated 

option has been selected which involves linking Navision (part of Microsoft 365 business package) 

directly with the automation software. This solution fits best because it doesn’t require any 

employee interaction and can be implemented within the project restrictions. 
 

4.3.5. Artifact design – Output System 
The output systems indicates how customers will receive their quotations. Based upon the 

decision to develop a personal login environment, three solution principles for the output system 

were designed. Send the customer an email (similar to the current situation), present the 

quotation only on the personal login environment or a combination of both. The option to solely 

present the quotations on the personal environment has been selected because Nathan expects 

that customers will feel more connected to the organization when they often have to visit their 

platform. Fan’s (2010) research has focused on factors driving website success and draws similar 

conclusions. The system organizes the quotations for the customers which can be used to follow-

up quotations in the last solution area. 
 

4.3.6. Artifact design – Follow-up System 
This is a new solution area that was not yet implemented in the IST-situation. The objective 

of this functionality was to automatically contact customers a certain time after they received 

their quotation. For every quotation, customers have to point out if the quotation is contracted 

or indicate why not. An employee can look up this information to contact customers and figure 

out with the customer what should be done to improve the conversion rate. The solution principle 

that automatically followed-up every quotation with an email has been selected. The follow-up 

system will automatically send out an email 2 weeks after the customer has received his quotation. 

Within these emails the customer is automatically directed to the platform where he has to select 

an option to sign the contract or to indicate why not. An example of a customer overview with 

selected options is presented in figure 20. The red crosses indicate that the quotation did not got 

contracted, green indicates a contract, and yellow has not yet been indicated by the customer. 

When the customers hovers the mouse over the crosses they see the customers’ comments. 
 

 
Figure 20: Follow-up System 
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4.4. Results Activity 4: Demonstration 
Within the demonstration activity, the prototype is presented to employees and 

customers to retrieve feedback. The goal of the interviews was to confirm which requirements are 

met, which are not, and to uncover potential new supplementations for the system. As mentioned 

in the methodology, prior to the interviews we developed an interview guide to smoothen the 

interview process, see Appendix E. To retrieve substantiated data from the interviews, we then 

transcribed interviews and coded the transcriptions. In total, 54 quotes were extracted which 

resulted in a total of 133 (not unique) requirements identified. We identified all 14 original 

requirements and 1 new requirement. A full listing of extracted quotes and linked selective codes 

is presented in Appendix F. This listing functions as starting point for the next activity in which the 

data is analyzed and evaluated to determine the next steps within the research. 
 

4.5. Results Activity 5: Evaluation 
Within the evaluation activity, we have analyzed the data of the demonstrations and 

evaluated to implement a process iteration or continue to the communication activity. As 

mentioned in the methodology, we categorized each final selective code with a positive, neutral 

or negative connotation. The full listing of connotations is presented in the last column of 

Appendix F. However, we organized that data in one overview to present the number of positive, 

neutral and negative mentions for each requirement (table 11). The first column represents the 

operationalized requirements which are categorized upon number of times they were mentioned 

during the interviews of activity 2. The columns 2-4 present the number and connotation of 

mentions within the interviews of activity 4. For example, the requirement Request time has solely 

positively mentions while Guidance has 7 negative mentions and only 2 positive.  
 

Table 11: Connotations demonstration data 

Requirement Positive  Neutral Negative (Source) Illustrative Quote 

1. Efficiency 10 - - Em: “We can finally meet the current 
demand but also the numbers we 

expect in the future.” 
2. Ease of use 18 - 1 Cu: “It is all self-explanatory and easy to 

use. I will use the look up functions 
within the information library a lot.” 

3. Request time 11 - - Cu: “I can request and receive a 
quotation within minutes.” 

4. Waiting time 20 - - Cu: “Receiving a quotation within 
minutes is such an improvement.” 
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5. Access method 9 1 1 Cu: “I want that a sales agents fills in 
this form for me. I just want to send him 
an email or talk to him on the phone.” 

6. Trust 5 - - Cu: “I feel like I got my own space 
within Nathan now.” 

7. Guidance 2 2 7 Cu: “I wasn’t sure what some of the 
questions meant, and would have liked 

some immediate assistance.” 
8. Standardization 9 - - Em: “I like it that the questions we ask  

customers are consistent and simple. 
We get all the information we need.” 

9. Development   
      restrictions 

1 - - Em: "Within a few months a system is 
created that Nathan can integrate right 

away. 
10. Mobile friendly 7 - - Cu: “I was able to apply for a request 

within minutes. Afterwards I tried it on 
my phone and that also works fine.” 

11. Price updates 4 - - Em: “Prices are easily updated through 
the system and we don’t have to worry 

about adjusting them manually.” 
12. Input accuracy 7 - - Em: “We no longer have to stress about 

chasing down customers in order to 
retrieve additional information because 

the necessary information is already 
asked.” 

13. Follow-up 
        system 

5 - - Em: “This makes my job as well as my 
colleagues a lot more satisfying. We now 
have a better idea of which quotations 
were actually bought and which ones 

weren’t.“ 

14. Output quality 10 2 - Cu: “The quality of the quotation in my 
opinion is still more than good enough 
however I had the idea that quotations 

were more precise when employees 
made them.” 

A. Direct buy  
     option 

- - 1 Cu: “I would still like to order my products 
straight from Nathan.” 

Overall 118 5 10 - 

 

The connotation numbers give an indication of how well the requirements are met. 

However, the objective of the evaluation activity was to evaluate whether the solution areas have 

to be improved or that the research can continue in the communication activity. Therefore, we 

have evaluated each solution area separately to determine which solution areas have not met 
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customer and employee requirements. Before we start with this evaluation, we discuss the newly 

identified requirement Direct buy option. 

 

4.5.1. Newly identified requirement  
One customer had mentioned that he would like to order the products from the quotation 

straight from Nathan. This need had already been discussed during the forming of the 

requirements for the artifact in activity 2. At that time was decided to not include this within the 

list of requirements due to the fact that Nathan has strict rules with the wholesalers about selling 

products. Nathan calculate the quotations but the products have to be bought at wholesalers 

(Nathan 2018). Therefore is decided to not include the requirement within the research. 
 

4.5.2. Solution Area 1 – Input environment 
This solution area was designed on the basis of 4 requirements:  Access Method, Trust, 

Development restrictions and Mobile-friendly (figure 15, solution areas IST- and SOL-situation). 

These requirements have exclusively positive mentions except for Access Method. A customer 

mentioned “I want that a sales agents fills in this form for me. I just want to send him an email or 

talk to him on the phone” while another said “I still prefer telephone contact”. Therefore, the 

focus group has discussed if requesting a quotation through the phone should be implemented. 

This functionality had already been discussed in activity 2. At that time was decided to only have 

an online input environment because the personal login environment gives a visible encryption 

method, has an option to ward of end-users, and only let certified installers and wholesalers within 

the system. This decision was substantiated by Scherer (2015) who emphasizes a shift from 

personal to online self-service channels has a positive long-term effect on customer retention. The 

discussion in activity 5 resulted in the same conclusion. The artifact should have only one access 

method and this functionality is met in the artifact. Overall the number of positive mentions 

indicate that the input environment was received well by customers and employees. Therefore is 

decided that the solution area –Input environment– will not be adjusted in a process iteration.  
 

4.5.3. Solution Area 2 – Input system 
This solution area was designed on the basis of 6 requirements: Efficiency, Ease of Use, 

Request time, Guidance, Standardization and Input Accuracy. Guidance has been mentioned in a 

negative context by customers and employees. Employees emphasized that “I am also sure that 

customers will not look stuff up in the information library but just call us” which corresponds with 

several comments of customers “I did notice that there is no way of asking questions to employees 
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online. If I have any, I still need to call” and “Perhaps adding a chat box is an idea. Just in case there 

are questions people want to ask an employee aside from the information library function”. Not 

all mentions were negative, customers also mentioned that “I have always called employees to 

provide me with accurate information, now I can look things up myself”. Within the design activity 

was decided to implement a request form supported by a knowledge library to guide customers. 

The option for a more technical advanced solution like a bots were not yet optimized to satisfy 

customers. However, the core functionality, to request a quotation with minutes, has been met. 

The focus group has decided that a more guiding input system should be researched within a 

process iteration. However, they also agreed that the artifacts input system meets the core 

functionalities and should therefore be implemented for all customers as soon as possible. 
 

4.5.4. Solution Area 3 – Automation software 
This solution area was designed on the basis of 5 requirements: Efficiency, Waiting time, 

Developers restrictions, Input accuracy and Output quality. These requirements have all been 

positively mentioned, especially waiting time. The objective of this solution area was that 

quotations could be calculated automatically based upon customer input. As customers 

commented “I am amazed at how the new system is able to generate a quotation within minutes 

and preserve the quality of the quotation” and “This system is improvement for me because I no 

longer have to wait weeks to receive a quotation of the same quality”, the focus group agreed that 

this objective was met.  The development restrictions that the software can handle 200.000+ 

quotations a year is met. The focus group concluded that the software exceeds the expectations 

of customers and employees and does not have to be adjusted in process iterations.  
 

4.5.5. Solution Area 4 – Price system 
This solution area was designed on the basis of 5 requirements: Standardization, 

Developers restrictions, Waiting time, Price updates and Output quality. The objective of the price 

system was to automate the price updating method to reduce administrative tasks for employees. 

The artifact meets has imbedded this functionality and is received well by employees. As quoted 

by an employee mentioned “Prices are easily updated through the system and we don’t have to 

worry about adjusting them manually”. The focus group has therefor decided that this solution 

area meets the requirements and does not have to be adjusted in future process iterations.  
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4.5.6. Solution Area 5 – Output system 
This solution area was designed on the basis of 5 requirements: Efficiency, Waiting time, 

Standardization, Developers restrictions and Output quality. The output system indicates how 

customers will receive their quotations. The above mentioned requirements were all positively 

mentioned except for two neutral mentions about the quality of the quotations. A customer  

mentioned that “The quality of the quotation in my opinion is still more than good enough 

however I had the idea that quotations were more personal when employees made them” and an 

employee mentioned “The quotation look very similar to the one that I would have made myself. 

However, I am not sure whether this will be the case for every quotation”. Within the focus group 

these comments are discussed and is established that the quotations meet the current standards. 

It surprised the focus group that customer have only positively mentioned the change to stop 

emailing quotations and only present them on the platform. Overall the solution requirements are 

mentioned positively and give no reason to adjust the system in a process iteration. 
 

4.5.7. Solution Area 6 – Follow-up system 
This solution area was designed on the basis of 2 requirements: Developers restrictions 

and Follow-up system. This is a new solution area that was not yet implemented in the IST-

situation. The objective of this functionality was to automatically contact customers a certain time 

after they received their quotation. Employees and customers have only mentioned positive 

comments about this system. An employee mentioned that “This makes my job as well as my 

colleagues a lot more satisfying. We now have a better idea of which quotations were actually 

bought and which ones weren’t”. Because the artifact meets the solution area requirements and 

is positively embraced by employees and customers, the focus group has decided that the follow-

up system does not have to be adjusted in a process iteration.  
 

4.5.8. Overall platform evaluation 
Overall we determined that five out of six solution areas meet customer and employee 

requirements. Only the input system has not yet completely met customer demands. The input 

system handles the core functionality of reducing the request time to less than 10 minutes but the 

guidance functionality has not met customer needs. Therefor is decided that the current platform 

will be implemented for Nathans customers but that a process iteration will also be carried out to 

further improve the customer guidance within the input system.  
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5. Discussion  
In this paper, we have designed, developed, demonstrated and evaluated an automated 

quotation platform that also supports the transition to automated guidance. By following Peffers 

methodology, we have developed a platform that meets the core functionalities of an automated 

quotation system except for the automated guidance requirement. This requirement has not been 

embraced by all customer needs. After demonstrating the artifact, we perceived that the 

automated guidance functionalities were not meeting employee and customer needs. Therefore, 

in the first process iteration, further developing the automated guidance tool will be prioritized. 

However, the development of the platform should not stop after these supplementations. During 

our research, we experienced that the more the platform took shape, the better it appealed to 

people's imagination and we received more concrete feedback. It has become clear to us that the 

research we have done to automate the quotation system is actually only the first phase of a multi-

phase design (figure 21). There are three phases, phase 1 consists of only the core functions of the 

platform to be implemented. Phase 2 is a supplementation in which the guidance is further 

automated. Phase 3 consists of more supplementation to develop a platform that guides 

customers throughout the whole customer journey, for example: contract processing, registering 

for academy or requesting drill certifications.  

Within the discussion, we reflect on the results of the research by comparing the 

requirements for the IST- and SOL-situation. Afterwards, we further discuss automated guidance 

and a solution that hasn’t been implemented during phase 1.  
 

 
Figure 21: Research phases 

 

5.1. Automated Quotation Platform 
Based upon the technical and customer requirements, we developed a prototype that 

included the core functions to automate the quotation process. Within Peffers evaluation phase, 

we have already analyzed the interview data from the demonstration. Because we conducted 

interviews before and after demonstrating the platform, we are able to further analyze the impact 
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of the platform implementation for customers and employees (table 12). The first column presents 

the requirements that have been found and applied throughout the design and development 

process. Column 2 IST-Situation present the values of the starting point of the research. These 

values are derived from the customer and employee interviews of activity 2 (Appendix C & G). 

Column 3 SOL-situation presents the values of the designed platform. These values are derived 

from the customer and employee interviews of activity 4 (Appendix F & G). Lastly, in the bottom 

row, we included the customer score. This number presents the score that customers have ranked 

the quotation system on a 1 – 10 scale during the interviews of activity 2 and 4. The changes and 

improvements between the IST- and SOL-situation will be discussed in detail within the next 

paragraphs. 
 

Table 12: Implementation impact 

Requirements IST-situation SOL-situation 

1. Efficiency 3.000 yearly quotations 200.000+ yearly quotations 

2. Ease of use Several complains 18/19 mentions positive 

3. Request time 60-120 minutes 3-5 minutes 

4. Waiting time 2-5 weeks 1 minute 

5. Access method Phone, employee, email Platform 

6. Trust High High 

7. Guidance Personal Insufficient automated 

8. Standardization Difference in working method Standardization included 

9. Development   restrictions - Restrictions met 

10. Mobile friendly No Yes 

11. Price updates Manually Automatic 

12. Input accuracy Contact moments 2+ Contact moments 1 

13. Follow-up  system Non-existent Automated 

14. Output quality Meet standards Meet standards 

Customer score 4,4 6,8 

 

5.1.1. Overall score – Efficiency – Request time – Waiting time 
During the interviews of activity 2 and 4, we asked interviewees to scale the quotation 

system, to elaborate on their score and give suggestions. On average the IST-situation scored 4.4 

on overall performance platform performance. Interviewees indicated this was mainly due to the 

time consuming request process and waiting time. Within the IST-situation, it took customers 
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around 60-120 minutes to make a request after which they still had to wait 2-5 weeks before 

receiving the quotation. The waiting time was due to the manual tasks that employees had to 

carry out which resulted in a capacity of 3.000 quotations on a yearly basis.  

 The SOL-situation platform consists of a personal login environment, where customers 

request and receive a quotation without employee interference. The customer can request and 

receive a quotation within 5 minutes. Due to these improvements, the SOL-situation scored 6,8 

on average, which indicates a significant improvement compared to the IST-situation. Customers 

indicated that the improvements on request and waiting time have increased the overall feasibility 

of the quotation system. By eliminating the labor-intensive tasks of employees, the SOL-situation 

can now handle the expected exponential growth of 200.000 yearly quotations.  
 

5.1.2. Ease of use – Standardization – Input accuracy – Price updates 
The transition to a completely automated quotation system has led to positive feedback 

concerning ease of use, standardization, input accuracy and price updates. Within the IST-

situation, customers experienced different working methods when they contacted employees to 

make a request. While at the SOL-situation, customers and employees have indicated that a 

standardized list of questions improves the ease of use. Within the interviews 18 out of 19 

mentions about the ease of use were positive whereas for standardization and input accuracy, 

there were only positive mentions. One of the most common positive feedbacks we received, was 

that customers were no longer contacted multiple times to complete the request procedure. This 

was mentioned by both customers and employees. Employees also praised the removal of 

manually updating the prices.  
 

5.1.3. Follow-up System – Output quality 
Within the IST-situation, employee were not able to retrace if a quotation got contracted 

or what customers feedback was on quality. Employees indicated that they worked 40-50 hours a 

week to calculate quotations but were losing the motivation due to unknowingness of the results 

of their work. By introducing the follow up system in the SOL-situation, employees can now get an 

overview of requested quotations for each customer, retrace if a quotation got contracted, and 

read customer feedback.  In activity 2, employees indicated that they were losing motivation due 

to the lack of knowledge if their quotations where contracted or not. In the interviews of activity 

4 there was only positive feedback towards the follow-up system. Due to the automation of the 

quotation system and introduction of a follow-up system, employees indicated that they are more 

motivated and appreciate the opportunity to receive customer feedback.  
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5.1.4. Access method – Trust – Mobile friendly – Development restrictions 
To design and develop the input system, we had combined the following requirements: 

access method, trust, mobile friendliness and development restrictions. In the IST-situation, 

customers could make a request through various channels such as phone, email and sales agents. 

Customers and employees have both mentioned that this method was unclear and inefficient.  

Within the design of the input environment we have developed a login portal that 

customers could access on their phone, iPad and their computer. We determined that only one 

online input channel would be implemented in this system to establish an user-friendly and 

trustworthy environment. Within the interviews 9 customers have mentioned the transition to 

one input channel as positive while only 2 customers were not completely satisfied. These two 

customers have both mentioned that in the IST-situation a sales agent would make the request 

for them. In future developments, Nathan can decided if they want to meet these customer needs.  
 

5.1.5. Guidance  
All requirements have been positively accepted by interviewees except for guidance. The 

transition to a completely automated quotation system has also led to several negative responds 

towards the guidance. In the IST-situation, customers contact Nathan by phone or email for 

information. Within the interviews of activity 2, 6 customers have indicated that they would like 

an online information guide. Based upon these indications we developed an knowledge library 

where customers were able to find information themselves.  

However, in the demonstration results 9 out of 11 mentions about guidance, were not 

positive. On the one hand, customers indicated that they preferred to call Nathan while on the 

other hand some customers indicated that they would be satisfied with an online chatbox.  

Overall it became clear that the current method does not meet customer needs. All 

customers want immediate answers on their questions but there are differences between 

customers concerning the method they prefer. To further analyze the guidance requirement, we 

look back at the decision that were made during the design and development activity and discuss 

a direction for future research. 
 

5.2. Automated Guidance 
To develop a completely automated quotation system including guidance, we have 

researched the customer and technical requirements. Due to customer mentions and time 

restrictions, we decided not to develop a chatbot but to develop a platform on which customer 

guidance was available through a knowledge library. Based upon the customer feedback provided 
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during the interviews of activity 2 –customers indicated they would like an online information 

guide– it seemed that the guidance requirement would be met.  

Based on the information from the interviews of activity 4 –customers indicated they 

preferred to call or have access to a chatbox– it became clear that customers’ desires were shifted. 

This shift in customer desire corresponds with a statement made by former Apple CEO Steve Jobs 

“People don't know what they want until you show it to them”. Due to the shift in customer needs 

and the high costs to perform a comprehensive iteration, we suggest that a preliminary research 

should be carried out to determine what customers actually want.  

A possibility to start this preliminary research is to present the other design of the login 

environment to customers. The chatbot solution principle that was designed in activity 3 could be 

an alternative to meet customer demands. Within the design activity, a very basic prototype was 

developed to present a visible indication of how a bot function could be implemented on the 

platform (figure 22).  
 

 
Figure 22: Standardized request function 

Within this research, the prototype hasn’t been developed further beyond the point of 

only being able to answer a few standardized questions. At that time, we haven’t further 

developed the prototype because the development time and costs would exceed the research 

restrictions along with the factor that customers indicated that they preferred an online 

information guide.  
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6. Conclusion 
Results 
Within this research we explored which requirements should be met to automate a 

quotation system that also supports automated guidance. By combining theoretical and practical 

research we developed a list of 14 technical and customer requirements that should be met to 

develop an automated quotation system in an exponentially growing technological sector. The 

service blueprint for automated guided quotation systems helps provide clarity about how such a 

system can be developed by scholars  and organizations. We suggest that further research on 

automated guidance on the blueprint can create additional knowledge that can be used to inform 

and guide the successful adoption of automated guidance by customers and employees.  
 

Limitations 
As with all research, the study conducted to formulate the requirements and design the 

blueprint are not without limitations. The strength of this study is that by following Peffers 

iterative design process, we developed a prototype to give customers and employees an actual 

user experience. By applying practical research, we went beyond the academic aspect of 

developing requirements, that is focused upon theoretical research. However, this study could be 

further extended and complemented with additional research. For example, there could be 

advantages of interviewing employees and customers of similar organizations to widen the 

breadth of the customer and employee perspectives. While we validated the requirements with a 

variety of users with different backgrounds, researchers could provide additional information on 

which automated guidance options fit best for each customer segment.  
 

Theoretical implications  
Within the discussion chapter, we discussed the requirements and phases that were 

uncovered during the research. During phase 1, a platform that includes the core functionalities 

was developed for Nathans quotation system. By including the new insights on customers’ needs, 

we were able to develop a service blueprint that will support and advice Nathan or other scholars 

when further researching automated guidance (figure 23).  

We have already concluded in the evaluation that the process has to be iterated back to 

the define objectives of a solution activity. The quotation system blueprint supports Nathan 

management on explaining how the design of an automated quotation system is structured. The 

research and blueprint can support scholars by having defined which solution areas should be 
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included, which technical and customer requirements should be met, and which solution areas 

should be supported by automated guidance.    
 

 

 

Figure 23: Quotation system blueprint 

The proposed list of requirements and service blueprint contribute to the existing research 

by providing a foundation for scholars to build upon. The theoretical contribution of this study is 

the conjunction of the core concepts of customer, technical and practical requirements into one 

overall framework that scholars can adopt to develop automated quotation system that are 

supported by automated guidance. Our work provides a theoretically driven and empirically 

validated consolidation by defined requirements for automated quotation systems based upon 

TAM, ISSM and HRI models. Specifically, the service blueprint helps scholars to identify paths of 

additional inquiry in the field of automated guidance. This research is not the final answer on 

automated guidance, but offers a strong foundation for others to extend.  
 

Practical implications  
The requirements, customer feedback, 3 phase structure and service blueprint provide 

insights for Nathan to implement the automated quotation system and further develop the 

automated guidance functionality. The platform that is developed within this study can be 

implemented for all of Nathans customers. The service blueprint can also help other organizations 

in a exponentially growing technical sector to automate their quotation systems. Organizations 

could potentially find success by finding solutions for increasing lead times and growing demand.  

Benefits of implementation for Nathan 
The platform reduces the overall process time of a requests from 2-6 weeks to several 

minutes. This method gives Nathan the opportunity to meet the expected exponentially growth 
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in demand. The benefits for Nathan are the reduction in request time, waiting time, and employee 

interactions for a quotation. Nathan employees can handle all overdue and new projects through 

the platform which will reduce the queue and waiting time. Subsequently, calculators will have 

more time to visit special projects, answer customer questions and personal development 

regarding heat pump innovations.  

   The overall 3 phase structure (figure 21) and service blueprint (figure 23) will also help 

Nathan to further develop the automated guidance functionality which will support customers 

during the whole customer journey. These functionalities will further reduce the amount of time 

that calculators need to spend on guiding customers. During the qualitative research, customers 

and employees interviewed provided feedback and suggestions of practical functionalities that 

Nathan can include to further expand the platform during phase 3. Examples that customers have 

mentioned were maintenance certification, drill restrictions, and applications for Nathans 

academy courses.   
 

Elements of attention 
There are a number of factors that Nathan must take into account to implement the 

platform for all customers. Nathan should implement and improve the platform  using three steps: 

development, test environment, and production environment (figure 24). Within this research we 

have developed and implemented the platform on the test environment. However, Nathan should 

still develop a production environment on which only tested and approved components of the 

platform are installed.  On the test environment, Nathan test with some customers to experience 

if there are any unexpected issues. If there are no issues, the platform can be implemented on the 

production environment. However, when there are issues, Nathan can solve unexpected 

difficulties before they hinder all customers.   

 
Figure 24: Implementation steps 
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Appendix 
Appendix A: Requirements in existing literature 
Information System Success Model – System Quality (Urbach and Muller, 2012) 

 

Information System Success Model - Information Quality (Urbach and Muller, 2012) 
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Information System Success Model - Service Quality (Urbach and Muller, 2012) 

 
 

Technology Acceptance Model (Lee et al., 2003) 

 

 

Human Robot Interaction Model  
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Appendix B: Interview protocol – Activity 2 
 

Procedure 

• Arrange for a 20-minute interview with the customer or employee, at a non-distracting 
place within the organization (meeting room or individual workplace).  

• Bring interview questions, paper, pen and recording device. 
• Introduce yourself and have small talk to make the interviewee feel at ease 
• Ask interview questions 

 
Questions - Employee 

General 

1. What is your role within Nathan?  
2. How many hours per week do you work with the quotation system?  

Concepts DSRM 

3. Would you be in favor of automating the quotation system? If so, why? 
4. What are the key components of the current quotation system? 
5. Which components of the quotation system functions best?  
6. What do you think is the bottleneck within the quotation system? 

Prospective growth 

7. What is the yearly maximum number of quotations that can be handled within the current 
quotation system?  

8. Which parts of the current quotation system should be adjusted to manage a higher 
demand?  

Limitations current system 

9. What components in the current quotation system fail?  
10. Which functionalities are missing? 

Finalizing 

11. How should the perfect quotation system look like in your opinion? If so, why? 
12. Is there anything that we haven’t talked about yet which is important for automating the 

quotation system?  
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Questions - Customer 

General – Customer type 

1. Is your organizations categorized as a wholesaler or installer? 
2. How many quotations have you requested in the last year?  

 

Concepts DSRM 

3. On a scale of 1-10, how would grade the performances of Nathans quotation system?  
4. What are the pros of using Nathans quotation system? 
5. What are the cons of using Nathans quotation system?  
6. Would you be in favor of automating the quotation system?  

 

Request procedure 

7. How do you request your quotations? 
8. What would be your ideal way of requesting quotations?  

 

Waiting times 

9. What is the average time you have to wait for your quotation? 
10. What is in your opinion an acceptable wait time? 

 

Suggestions for improvements 

11. Is there anything that we haven’t talked about yet which is important for this project?  
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Appendix C: Final Selective Codes – Interviews activity 2 
The table below lists the extracted quotes from which we identified the requirements. 

These requirements are consolidated in the Codes column. We have included “Em:” or “CU:” in 

front of each quote to indicate whether the interviewee was an employee or customer.   

Quote Code 
Em: The most important part of the quotation system is the final product, 
the quotation. Customers come to us because we are trustworthy, Nathan 
stands for quality and knowledge. We should only automate the system if 
we make sure that the quality of the quotations remains the same or 
improves. 

- Output quality 
- Trust 
 

Em: It happens that the request process I have to call a customer 5 times 
because some of information is not available. In total this can cost me 3-4 
hours of time. This frustrates the customer but also me. In these cases, the 
quotation is also received by the customer way passed the deadline 
because most of the time I can’t get hold of the customer right away.    

- Waiting time 
- Request time 
- Efficiency 
- Input accuracy 

Cu: The time to receive a quotation takes too long, it would be ideal and 
more convenient if the process would be faster; this also applies to the 
time it takes to make a request.   

- Request time   
- Waiting time  

Em: I have been working for this company for a while now and a problem 
that I keep coming across is finding out that a colleague is working on the 
same project/quotation that I am. We end up doing the same quotation 
without even realizing it. This is inefficient and time consuming.  
 

- Efficiency 
- Input accuracy 
- Standardization  

Cu: In my opinion, it would be great to have an online service through 
guidance and information is easily accessible. In the past, I have had a few 
questions, and the answers I am seeking are not available online. Including 
this type of assistance would save me a lot of time.  

- Guidance  
- Ease of use  
 
 

Cu:  I prefer to contact Nathan through the phone, that way they answer 
any questions I have. I do believe though that employees at Nathan are a 
little inefficient. I trust them to process my requests due to the quality but 
the waiting time is unreasonable long.  

- Trust  
- Access Method  
- Guidance  
 

Em: Our follow up system at the moment is a feature in the workplace that 
is not working for me. Oftentimes, it is difficult to get ahold of a customer. 
Our customers rely on us to provide the best service possible and 
sometimes that cannot be possible if getting in contact with them is 
difficult.  

- Follow up System  
- Request time 
 

Cu: I think it would be useful and extremely convenient if there was some 
sort of way to fill in a quotation through my phone or iPad. This will make 
things easier, and I wouldn’t have to go through the process of calling. It 
will save me a lot of time. At the moment it costs me more than 60 
minutes.  

- Mobile Friendly  
- Request time  
- Ease of use  
- Efficiency 

Cu: I would like to order the items from the quotations straight from 
Nathan. I can let them know the discount I get at wholesalers. Now I need 
to go with my quotation to the wholesaler to get the items and receive the 
discount 

- Direct buy option 
- Include discount 

Em: It would be favorable if we have a system that is simple and quick 
when it comes to processing a quotation request. In addition, an 
automated price template would definitely decrease the complications of 
manually updating the prices of our products.  

- Price Updates  
- Request time  
- Ease of use  
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Em: The quality of our quotations is good, however our intake process is 
not. We once used an online form which was apparently so troublesome 
for customers to use that customers called to confirm if that was our 
website. When we automate the intake process we need to develop a 
trustworthy environment. Only this will allow us to behold our trustworthy 
status and ensure that customers continue to use our services.  

- Output Quality  
- Trust  

Cu: I would like there to be a guide where it is easy, and quickly accessible 
when requesting for quotations. Although the set up at the moment is 
fairly straightforward, guidance should be easily accessed.  

- Access Method  
- Ease of use  
- Efficiency  
- Guidance 

Cu: The questionnaire when making a quotation request is overwhelming 
at times. It takes too long to just make the request. If length of questions 
were cut in half or only ask the most important questions would be ideal 
and more convenient. Even with the waiting time I find it excessive. A 
week max to hear back would be the best outcome (for me as a customer).  

- Waiting time  
- Request time  
- Efficiency  
- Ease of use  
 

Cu: Requesting for a quotation is time consuming, takes up to 90 minutes 
sometimes. I believe that there are faster methods which are also a lot 
easier for us. An example was the online form they once had. It was a good 
idea but designed so poorly that I didn’t know what to fill in.  

- Request time  
- Ease of use  

Em: When on the line with a customers, there’s certain information I must 
obtain from them, therefore I perform a questionnaire. However, I found 
that my colleagues do not ask the same questions as I do. This is perplexing 
to me because I believe that we should all be asking the same questions in 
order to get effective information from the customer.  

- Standardization  
- Efficiency  
- Input Accuracy  
 

Cu: There are only a limited amount of options when it comes to quotation 
requests. The method I use is through calling a sales agent. It is not a 
problem for me to call, however, I have to wait on a queue and that could 
take up to 20 minutes and when I make a request it takes additional time. 
A mobile friendly app should be created to help with the waiting times, as 
it is not always convenient.   

- Waiting time  
- Efficiency  
- Access Method  
- Ease of use  
 

Em: Throughout the office there are high levels of stressed among my 
colleagues, myself included. The amount of quotations we receive daily are 
a little overwhelming and we want something that will make it simpler to 
process. I already informed the manager that if nothing changes within 
months, I will apply for jobs elsewhere. 

- Development 
Restrictions  
- Efficiency  
- Waiting time  

Em: Our customers have trust in our company to deliver great service. A 
method that would be very useful and efficient is using an automated 
system to update the prices of our products. If we don’t update the prices 
on time, it could upset the customer. If it is automatic, then we wouldn’t 
have to worry about manually updating the prices on time.  

- Trust 
- Price Updates  
- Ease of use  
- Efficiency  
 

Em: We need to make sure the quotations improve or remain the same. 
That’s the goal. We want to have our customers trust so they keep buying 
our products.  

- Output quality  
- Trust  
 

Em: We need an immediate change. We need an easy way to process 
quotation requests because the way that it is being done at the moment is 
inefficient, time consuming and tedious. It would be efficient if we had a 
system that automatically takes the requests and once they’re processed 
the customer is immediately contacted. Now it takes 1-2 hours. 

- Request time  
- Waiting time  
- Access Method  
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Cu: The method which we have to use to get a quotation is by calling, 
mailing or ask their sales agent. However, I don’t believe it is very efficient, 
as it takes quite a while to make the request.  

- Access Method 
- Request time  
 

Em: I believe a lot of administrative tasks should be automated to relieve 
the amount of work my colleagues and I exhibit. This will allow us to focus 
on other tasks and begin improving in areas that we’re lacking such as the 
following up system. The follow up system needs some work. Its 
sometimes difficult to get in touch with some of our customers.  

- Standardization  
- Follow up System  
- Efficiency  
 

Cu: I once wanted to buy a product, and I received a quotation. When I 
called again, the price was different because they hadn’t been updated. 
This is a little inconvenient, it would be nice to have a set price or at least 
keep the prices updated to avoid confusion.  

- Price Updates  
- Efficiency  
 

Cu: There should be an easier method to requesting quotations, and to the 
way we go about it. The queue can be long to just get to talk to someone. 
There’s room for efficiency  

- Ease of use  
- Request time  
- Efficiency  

Em: Our customers have a direct way of contacting us through our phone 
line, however, I have had a few comments from some of our customers 
about the process taking too long. It is impossible to shorten the amount 
of questions as we like to make sure we get all the information we need. 
Maybe we could find a way to make it easier for them? 

- Access Method  
- Request time  
- Ease of use  
 
 

Cu: It was my understanding from the employee that took my quotation 
request that I had not filled out the document completely, therefore they 
had to get in contact with me. I wasn’t reachable, and this created a delay 
in receiving a quotation. It would be more convenient to have an app 
where we can fill out the request ourselves and if it’s not completed 
correctly receive a notification on the app advising on what other 
information is needed.  

- Access Method  
- Mobile Friendly  
- Ease of use  
- Request time  
- Waiting time  
- Input Accuracy  
 

Cu: I am someone who likes to do a lot of my work wherever I go as well as 
whenever. A lot of my work is done through my phone, therefore for me 
personally, it would be useful and efficient to be able to request for 
quotations through my phone. I have utilized their products for a few years 
now and I can say they’re reliable and I trust that I will receive my 
quotation within a reasonable time. If the process could be a little faster 
with the waiting time, the request and the accessibility in which I choose 
to go about in these areas would make everything better.  

- Efficiency  
- Request time  
- Waiting time  
- Access Method  
- Ease of use  
- Mobile Friendly  
 

Cu: I think it would be very convenient to be able to submit quotation 
request on Nathans website. The website is not very easy to navigate, 
therefore, as a fairly new customer, I would’ve liked to come across an 
icon for this purpose.  

- Access Method  
- Ease of use  
- Efficiency  
 

Em: It is highly overwhelming and stressful having to deal with the amount 
of quotations we have to process. This does not make my job easy, 
especially when my colleagues and I have a deadline. It also doesn’t help 
that the follow up system is not as efficient as we would like it to be. The 
company has several areas in which it needs to improve. Not only for the 
customers but for the employees as well because working under strenuous 
conditions takes its toll.  

- Development 
Restrictions  
- Follow up System  
- Efficiency  
- Ease of use  
 

Cu: It would be useful to have a feature where if we had additional 
questions we could get more information or some sort of guidance.  

- Guidance  
 

Em: At the moment I do not feel there has been some sort of 
standardization for the quotation process. I find that my colleagues and I 
handle quotation requests differently. For instance, we don’t ask 

- Standardization  
- Ease of use  
- Efficiency  
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customers the same questions. They are oftentimes what the person 
working thinks is important to ask. Generated questions would ensure that 
everyone is on the same page and we are receiving the same or equal 
information.  

 

Cu: The waiting time to hear back for my quotation request is way too 
long. There needs to be some improvement in that area. The times in 
which I hear back are inconsistent, for instance it could take 2 weeks to 
hear back or it could take 4 weeks. Afterwards I still need to buy the 
products at the wholesaler. I would like to get them straight from Nathan. 

- Waiting time  
- Direct buy option 
 

Cu: I can rely on Nathan to give me the best accurate information. They are 
friendly and guided me through the process. The questions are extensive  
however, it would be preferable to have a simpler way of receiving the 
information; or at least provide a faster alternative.  

- Trust 
- Request time  
- Ease of use  
 

Cu: The people are really friendly and helpful. They explained everything 
thoroughly. I do have to say, that perhaps there could be an easier way to 
obtain all the questions I had, or to get an explanation via the internet or 
something of the sort.  

- Ease of use  
- Efficiency  
- Guidance  
 

Em: I work about 50 hours a week, just creating quotations and it is 
sometimes difficult to keep up with the pressure of having them on time. I 
have heard many colleagues say that this can’t last any longer or they will 
quit. 

- Development 
Restrictions  
 

Em: There should be more structure when it comes to the follow up 
system we have. At the moment, it is pretty erratic and my colleagues and 
I have to contact customers ourselves to ask if they proceeded with the 
quotation. There is no way to know if the work I did was for nothing. This 
should be made easier for me.  

- Follow up System  
- Ease of use  
 

Cu: A simpler method of requesting for a quotation would be good. I 
sometimes spend up to 2 hours on the phone with a sales agent to 
complete a request. Why not create an online function. I have to take time 
to make the call. Another factor that should be thoroughly observed is the 
waiting time for them to get back to me. The process is lengthy and 
sometimes frustrating.  

- Waiting time  
- Efficiency 
- Access Method 
- Request time 
- Ease of use  

Em: We should be able to calculate more quotations with the same 
amount of people and a lot faster. With the current system, we are 
performing at our fastest pace in years but we need to implement new 
methods or systems to ease our work load. This will increase customer 
satisfaction and behold their trust which is diminishing at the moment. 

- Efficiency 
- Ease of use  
- Trust  
 

Em: We perform a lot of quotations requests and our customers have trust 
in us to give them the information that they seek. However, that is often 
difficult for my colleagues and I when we have a lot of quotations coming 
in. It is also frustrating that we do not know if all the quotations that are 
coming in will result in a contract with us.  

- Trust  
- Efficiency  
 

Cu: The platform that they currently have doesn’t work for me in the sense 
that the quotation request are too long. I don’t believe there’s any 
guidance for the quotation request process. Some questions are not very 
important. It would be ideal to shorten the interview questions and have a 
guide online that takes me  through the process.  

- Guidance  
- Ease of use  
- Request time  
 
 

Cu: When I call a company to receive a quotation, I’d like to know how 
much a product will cost me. I had called on two different occasions and I 
received two different quotation prices. This is confusing because I am not 

- Price Updates  
- Efficiency  
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sure if the prices change automatically or if it depends on who takes the 
quotation request.  
Cu: Waiting to hear back from a quotation request takes approximately 2 
weeks (in my case). I understand that the employees are trying to ensure I 
receive an accurate quotation, however the extended time frame is 
sometimes inconvenient as I would have waited 5 days maximum.  

- Waiting time  
- Efficiency 
 

Em: There needs to be a way where we do not process the same quotation 
over and over. We need to make sure that we follow each quotation 
closely and ensure that once they’re processed we put it in a system to let 
my colleagues know it is completed. This will save a lot of time. This will 
also reduce our workload  

- Standardization  
- Efficiency  
 

Cu: I think it would be nice to have a mobile friendly app that has multiple 
functions. Such as, filling in requests, an icon to help guide through the 
process and an icon that will answer questions if needed. The methods 
Nathan has at the moment are okay, however there is always room for 
improvement.  

- Mobile Friendly  
- Access Method  
- Ease of use  
- Efficiency  
- Guidance  

Cu: Having a mobile friendly app specifically for quotation requests would 
be very efficient. I think it would be faster and I would be able to fill out 
the questionnaires at my own pace.  

- Mobile Friendly  
- Ease of use  
 

Em: Customers always have questions about our products, especially when 
it comes to prices. Prices often change, and since the way it is set up at the 
moment is manually, it would be simpler to have a system that is 
connected to our Microsoft 365 Business Software packages.  

- Price Updates  
- Ease of use  
- Trust  

Cu: I have been a customer for a couple of years now, therefore I have 
seen the changes the company has made regarding customer service and 
the way quotations are handled. This is a company that continues to grow 
and I believe that there is room for improvement. Quotation requests are 
faster than they once were, however, it could still be faster. It takes me 
around 60-90 minutes with an employee to make a request.  

- Efficiency  
- Request time  
 

Em: I dislike that sometimes we have to do double the work when it comes 
to quotations. We once asked customers to fill out a form but when we 
received it, it was incomplete because the customer didn’t understand the 
questions. We therefore have to develop a method which is so easy that 
customers always supply the needed information.  

- Input accuracy  
- Standardization  
- Ease of use  
- Efficiency  
 

Em: I sometimes get unmotivated to do the quotations because there are 
weeks where I complete about 12 quotations and I randomly hear that one 
of those was confirmed a contract. It makes it difficult, especially when we 
are on a deadline. I know that Nathan has now started this project to make 
things more efficient for us. But I they have to come up with a solution fast 
because the current working method is not doable for us employees.  

- Development 
Restrictions  
- Efficiency  
 

Em: Sometimes the quotation deadlines aren’t met for several reasons. 
Such as work overload, insufficient information, etc. When quotation 
deadlines aren’t met, it upsets our customers because they have not 
received their quotations at the time we promised they would receive 
them. This is oftentimes conflicting, because you want to meet the 
deadline, however it’s difficult when you have multiple quotations due at 
the same time. The current working method is costing us customers and 
employee motivation. We have to develop the system rather today then 
tomorrow. I have hear the budget that is set for this project. I hope we can 
have a system within 3 months.  

- Waiting time  
- Access method  
- Development 
Restrictions  
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Appendix D: Combinations Artifact architecture 
 

Combination 1 

 
 

 

Functionalities:   +   Core functions 

Price:    ++  Within budget 

Project length:   +   6 Months 
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Combination 2 

 
 

Functionalities:    +   Core Functions and automated guidance 

Price:    +/-  Within budget 

Project length:    -     1 year 
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Combination 3 

 
 

Functionalities:   ++   Complete platform with automated guidance  

Price:      -     Over budget 

Project length:   - -    >1,5 year 
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Appendix E: Interview protocol – Activity 4 
 

Procedure 

• Arrange a distraction-free meeting room for the demonstration and interview. 
• Bring interview guide, notebook for interviewee, paper, pen and recording device. 
• Introduce yourself and have small talk to make the interviewee feel at ease. 
• Give a brief explanation of our research and the objectives of the demonstrations.  
• Ask interview questions 

 
Questions  

       General – Customer type 

1. Depending on interviewee is an employee or customer 
a. Customer: Is your organizations categorized as a wholesaler or installer? 
b. Employee: Which department do you work?  

2. Depending on interviewee is an employee or customer 
a. Customer: How many quotations have you requested in the last year?  
b. Employee: Do you think this system can meet the future demand? 

3. Have you been interviewed before during the design phase? 
 

       Concepts DSRM 

4. On a scale of 1-10, how would grade the performances of the automated quotation system?  
5. What are the pros of using the automated quotation system? 
6. What are the cons of using the automated quotation system?  
7. Would you be in favor of substituting the personal guidance for an automated version?   
8. If you have to point out one thing that should be improved, what would it be?  
9. Did you feel like the software was trustworthy?  

       Solution areas – formulated requirements 

10. What is your opinion on only being able to requests quotations through platform? 
11. Was the request procedure clear?  
12. How long did it take you to request a quotation? 
13. Is it acceptable that it took you x minutes to request a quotation?  
14. How long did it take before you received the quotation? 
15. Did the quotation meet your expectations? 

        Suggestions for improvements 

16. Is there anything that we haven’t talked about yet which is important for this project?  
 

        Added questions only for employees 

17. Did the system came up with the same combination of components as you would have 
calculated? 
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Appendix F: Final selective codes – Interviews activity 4 
The table below lists the extracted quotes from the demonstration interviews and the final 

selective codes. We have included “Em:” or “CU:” in front of each quote to indicate whether the 

interviewee was an employee or customer. Column 3 “Connotation” has been added in activity 5 

to express the overtone of each code within the quotes. 
 

Quote Code Connotation 
Cu: This is definitely user friendly! I am able to get a quotation 
without waiting for weeks! As an installer, this makes my job 
more easy because I can now give an accurate price to my 
customer right away! 

- Ease of Use  
- Waiting Time  
 

o Positive 
o Positive 

Cu: The website is very useful and easy to use. The only 
downside for me is the lack of personal guidance. I will still call 
an employee if I got questions. I know the website has 
integrated an information library. I want to ask my questions 
directly to employees, if Nathan doesn’t want us to call by 
phone then just make a chat box where we can communicate 
with them.  

- Ease of use 
- Guidance  
 

o Positive 
o Negative 

Em: The possibility to receive a quotation within 3 minutes is 
exactly what we and customers needed. Customers will surely 
see the positive effect of the system. However, I have my 
doubts if customers are willingly to look up their questions in 
the FAQ department instead of just calling us. 

- Request time   
- Waiting time 
- Guidance 

o Positive 
o Positive 
o Neutral 

Cu: I can request and receive a quotation within 5 minutes. This 
is such an improvement. I don’t have to wait anymore before 
an employee has time to take me through the request process 
but just go online. Now I can request a quotation when I am at 
my customers’ house and be able to give a price indication 
within minutes. 

- Request time 
- Waiting time 
- Access method 

o Positive 
o Positive 
o Positive 

Em: I am glad that we developed a system that can go live. This 
system is a great improvement on the waiting time. This will 
save us a lot of time but I am also sure that customers will not 
look stuff up in the information library but just call us. I think 
we need to add more features to handle this. 

- Waiting time 
- Guidance 

o Positive 
o Negative 

Cu: It is very easy now to request for a quotation. I get the 
information I need in just a matter of minutes. This system is 
improvement for me because I no longer have to wait weeks to 
receive a quotation of the same quality.  

- Ease of use 
- Request time 
- Output quality 
- Waiting time 

o Positive 
o Positive 
o Positive 
o Positive 

Cu: I can safely say that the format now is so much better than 
the previous format! It is straightforward, and I no longer have 
to wait weeks to get a quotation. This definitely saves me a lot 
of time! The quality of the quotation in my opinion is still more 
than good enough however I had the idea that quotations were 
more personal when employees made them.   

- Waiting time  
- Output quality  
 

o Positive 
o Neutral 
 

Em: The website has a positive impact on our motivation. We 
no longer have to stress about chasing down customers in 
order to retrieve additional information because the necessary 
information is already asked.  

- Access  method  
- Input accuracy 
 

o Positive 
o Positive 
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Em: Some customers have expressed that they would like an 
online request method. This platform satisfies this need and 
looks very trustworthy to me. I had my doubts if a system could 
be developed where I could proudly refer customers to but not 
anymore. 

- Access method 
- Trust  
 

o Positive 
o Positive 

Cu: I am amazed at how the new system is able to generate a 
quotation within minutes and preserve the quality of the 
quotation. The list of questions is easy and now I already know 
what information is needed before I make a request. Before I 
got different questions from each employee.  

- Waiting time 
- Output quality 
- Standardization 

o Positive 
o Positive 
o Positive 

Em: This method will help the team immensely. It is easier to 
process quotations and we are able to process them a lot 
quicker than before. I like that there are a set of generated 
questions that the customer has to fill out and respond to; this 
ensures consistency and the output quality of quotations 
should begin to improve if not stay the same.  

- Output Quality  
- Standardization  
- Ease of Use  
- Efficiency  
  

o Positive 
o Positive 
o Positive 
o Positive 

Em: We no longer have piles and piles of quotation requests to 
go through and it is an immense relief. Every customer gets 
asked the same question, providing consistency.  

- Standardization  
- Efficiency  
 

o Positive 
o Positive 
 

Cu: Exactly what I needed. I can just log in on my phone and fill 
out a request without any issues. I then receive a quotation 
without having to go through the process of waiting. I am glad 
that they made it mobile friendly and that it only takes a few 
minutes.    

- Mobile Friendly  
- Waiting time  
- Request time  
  

o Positive 
o Positive 
o Positive 

Cu: The new format is okay, however I personally prefer direct 
contact to ensure that everything is how I want it and if I have 
additional questions I can ask on the spot. From what I 
gathered, the new system did not obtain any way of getting 
additional information.  

- Guidance  
- Access Method 
 

o Negative 
o Positive 

Cu: It is very fast and accurate. Everything I am looking for 
comes up immediately. Perhaps adding a chat box is an idea. 
Just in case there are questions people want to ask an 
employee aside from the information library function.  

- Waiting time 
- Output quality  
- Ease of use 
- Guidance 

o Positive 
o Positive 
o Positive 
o Neutral 

Em: We finally have a follow up system. This makes my job as 
well as my colleagues a lot more satisfying. We now have a 
better idea of which quotations were actually bought and 
which ones weren’t.  

- Follow up system  
 

o Positive 
 

Cu: I am very pleased with the new changes made. It makes this 
so much simpler. I feel like I got my own space within Nathan 
now. The online navigation and guidance is very easy and 
direct, I can request a quotation at any time now! All 
information I need is in the knowledge library.  

- Ease of use 
- Trust  
- Guidance 

o Positive 
o Positive 
o Positive 

Em: It’s become very convenient as the format updates the 
prices according to the customers preference of product. This 
is very efficient. With these changes we can meet the future 
demand.   

- Price Updates  
- Efficiency  

o Positive 
o Positive 

Em: The great thing is the speed of the system. This also makes 
handling requests easier and perhaps we will be able to meet 
our goal of generating more quotations this year than last year! 

- Efficiency  
 

o Positive 
 

Em: I like it that the questions we ask  customers are consistent 
and simple. We get all the information we need, and not have 

- Standardization  
- Input accuracy  

o Positive 
o Positive 
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to worry about tracking down a customer for lack of 
information.  

 

Cu: The previous method for requesting a quotation was 
straightforward, however it was very time consuming having to 
wait on a queue, then going through the questionnaires and 
having to wait weeks to hear back. Now I can simply go on the 
website and do the process myself, saving me tons of time. I 
feel like I can rely on the company to provide information at a 
reasonable time. It makes it easier to go forward with a 
contract.   

- Request time 
- Waiting time 
- Ease of Use  
- Access Method  
- Trust  
  

o Positive 
o Positive 
o Positive 
o Positive 
o Positive 
 

Em: The customer no longer has to wait weeks to get a 
quotation back! In turn we are able to meet deadlines now. We 
are very content at how well the new format has worked so far. 
It has definitely improved the way we all work as a team, and 
less stress. Within a few months a system is created that 
Nathan can integrate right away. We can go live with this 
prototype and make a million quotations like this. 

- Waiting time 
- Access Method  
- Development 
restriction  

o Positive 
o Positive 
o Positive 

Em: Customers are easier to track down now that we have this 
new system. It is less complex having to chase down the 
customer for days and delaying their quotation request. I feel 
like our customers trust us a little more now that we can 
provide the information they need in a short amount of time.  

- Follow up system  
- Ease of use 
- Trust 
  

o Positive 
o Positive 
o Positive 

Cu: I am very impressed at how the questionnaires have been 
shortened are shorter, however provide accurate results. It 
takes little time to fill in the required sections to develop an 
estimated price. My customers are also pleased that I am able 
to provide them with an estimate on the spot.  

- Request time  
- Waiting time  
- Ease of Use  

o Positive 
o Positive 
o Positive 

Cu: I like the format, however, I still prefer telephone contact. 
I somehow find that process more reliable and I know I will 
receive accurate information. I am not a very tech savvy person 
to begin with but this intake process is much easier. I am happy 
with this system however I would still like to also make my 
requests through the sales agents.  

-  Ease of Use  
- Access Method  

o Positive 
o Neutral 
 

Em: Before I had concerns that not everyone was asking the 
right questions at the customers. However, now I don’t have to 
worry about checking the quotations of my colleagues. The 
process is a lot quicker than we anticipated and it has worked 
very efficiently. We now got more time for our other tasks. 

- Standardization  
- Efficiency  

o Positive 
o Positive 

Cu: The new feature is very efficient and effective. It saves a lot 
of time, however, I had a little difficulty navigating it. I wasn’t 
sure what some of the questions meant, and would have liked 
some immediate assistance. In the past I just called the sales 
agent, if you implement this, I want that a sales agents fills in 
this form for me. I just want to send him an email or talk to him 
on the phone 

- Ease of use 
- Guidance  
- Access Method  
 
 

o Negative 
o Negative 
o Negative 

Em: It’s great! We can give a quotation to a customer with ease 
and in a short amount of time! Prices are easily updated 
through the system and we don’t have to worry about adjusting 
them manually. Huge improvement from the last feature, 
especially that it also works on the phone.  

- Ease of Use 
- Waiting time 
- Price updates  
- Mobile friendly  
 

o Positive 
o Positive 
o Positive 
o Positive 
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Em: The development time it takes to produce a quotation is 
significantly cut down due to the new process. It’s amazing! The 
quality of the quotations has stayed the same in my opinion, 
which is a good thing because we either want them to stay the 
same or improve.  

- Output quality  
- Ease of Use  
 

o Positive 
o Positive 

Em: We have found a solution to avoid contacting customers 
multiple times to get additional information from them! This is 
a huge step towards improving how things are processed in the 
company.  

- Input Accuracy  
- Ease of Use  
 

o Positive 
o Positive 

Cu: I was able to apply for a request within minutes. Afterwards 
I tried it on my phone and that also works fine. With this 
system, I will be able make a request on my iPad while I am at 
the project. I was definitely surprised at how fast I received the 
results. I can say that this feature has become very useful and 
practical. However I would still like to order my products 
straight from Nathan. 

- Ease of Use  
- Access Method 
- Waiting time  
- Direct buy option 

o Positive 
o Positive 
o Positive 
o Negative 

Cu: I am surely satisfied with this new process. Receiving a 
quotation within minutes is such an improvement. I am more 
willing to make a contract right away, whereas in the past due 
to the long waiting times, it made it easier to look at other 
options. This is more direct and effective for me.  

- Efficiency  
- Waiting time  
- Access Method  
- Trust  

o Positive 
o Positive 
o Positive 
o Positive 

Em: Customers sometimes expressed that they wished we had 
a mobile friendly feature to simplify the way we process 
quotations requests. Now that we have it. I don’t think that 
customers will like to look up the information in the library. But 
we made a step in the right direction. 

- Mobile friendly  
- Guidance  
- Efficiency  
- Ease of Use  

o Positive 
o Negative 
o Positive 
o Positive 

Cu: The new process is a hundred times faster than the way it 
was in the past. I can even keep track of my quotation requests 
and review them whenever I see fit.  

- Waiting time 
- Follow up system  
 

o Positive 
o Positive 

Cu: I will be able to provide my customer with a quotation 
within minutes. This is faster than at your competitors.  

- Waiting time  
 

o Positive 
 

Em: I feel like the process definitely has more organization now 
that this new system is in place. We can finally meet the current 
demand but also the numbers we expect in the future. We 
don’t have to chase after customers because the questions are 
standardized. This saves so much time for both the customer 
and for my colleagues and I.  

- Efficiency  
- Ease of Use  
- Standardization  

o Positive 
o Positive 
o Positive 

Cu: I have been a customer at Nathan for a few years now, and 
I am happy to see how much they are improving their customer 
service. The fact that I can submit a quotation request in a 
matter of 5 minutes is relieving. The old process was tedious 
and very time consuming. I have always called employees to 
provide me with accurate information, now I can look things up 
myself.  

- Request time  
- Efficiency  
- Guidance 
 

o Positive 
o Positive 
o Positive 

Em: This system will not replace the personal guidance that we 
give customers. Customers have often no idea what they really 
need and ask a million questions. I know some stubborn 
installers that will not look up the information in the library  and 
FAQ part. Customers trust us to provide them with the right 
information, and even though we did make quotation request 
and waiting time more effective, it is also important that they 

- Guidance  
- Waiting time  
- Request time  

o Negative 
o Positive 
o Positive 
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have all the information they need readily at hand. The benefit 
of requesting and receiving the quotation within minutes will 
not change their habits. 
Em: Things will be easier now that customers are able to fill out 
quotation requests online on their own. We are able to do 
other tasks in the time I would normally be on the phone with 
the customer while the customer still receives an accurate 
quotation.  

- Access method 
- Efficiency  
- Output quality 
 

o Positive 
o Positive 
o Positive 

Cu: The changes have made an incredible difference. This has 
changed the relationship with some of my customers. Before, 
they disliked the idea of having to wait for me to hear back on 
a quotation. Now, my customers are happy that I can provide a 
good quality quotation the very same day. My job has certainly 
become easier.  

- Waiting time  
- Output quality 

o Positive 
 

Cu: It is all self-explanatory and easy to use. I will use the look 
up functions within the information library a lot. The best part 
is that I can fill out the request myself and receive it within 3 
minutes. I didn’t mind calling to request for a quotation, 
however this method is more convenient if I need a quotation 
immediately. I did notice that there is no way of asking 
questions to employees online. If I have any, I still need to call. 
I am not sure if that is what you intended.  

- Ease of use 
- Waiting time 
- Request time  
- Guidance  
 
  

o Positive 
o Positive 
o Positive 
o Negative 

Em: It’s very nice that the same quotations aren’t requested 
multiple times. This has definitely improved shortly after the 
introduction of the new process. It’s efficient and time saving. 
My colleagues and I are relieved that there is finally some sort 
of structure in the quotation system process.  

- Input Accuracy  
- Request time 
- Standardization 
 

o Positive 
o Positive 
o Positive 

Em: It is nice that prices are updated automatically, this saves 
me a lot of time. 

- Price updates o Positive 

Em: The quotation look very similar to the one that I would 
have made myself. However, I am not sure whether this will be 
the case for every quotation. 

- Output quality o Neutral 

Cu: The feature to login on the platform from your mobile is a 
great improvement. I can make a request on my phone but also 
see previous quotations while I am at the customer. I also like 
that we get automatic quotations. Sometimes my own 
customers forget about the quotation and a simple reminder 
can already lead to a contract.   

- Mobile friendly 
- Input Accuracy  

o Positive 
o Positive 
 

Em: The standardized question list an easy go-to for installers.  - Input Accuracy o Positive 
Cu: The quotations are of the same quality as before only now 
I can also look them up on my phone.  

- Output quality 
- Mobile friendly 

o Positive 
o Positive 

Em: The follow-up system automatically sends mails to 
customers. That makes my work easier and more fulfilling. It 
sounds stupid but just knowing which quotations got a contract 
changes a lot. The same counts for installers who can now login 
on their phone. 

- Follow up system 
- Mobile friendly 
 

o Positive 
o Positive 
 

Em: The quotations look similar to the ones that we make. I 
would have chosen the same products for this request. 

- Output quality o Positive 

Em: We no longer have to update the prices manually. That is 
a great step forward.  

- Price updates o Positive 
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Cu: The questions to request a quotation are easier than the 
ones that the employees asked me on the phone. I also like the 
reminder, now I don’t need to remind myself to contact the 
customer.  

- Standardization 
- Input Accuracy 
- Follow-up system 

o Positive 
o Positive 
o Positive 

Em: The software has selected the same products that I would 
have.  

- Output quality o Positive 

Cu: It is nice that I can login on the platform with my phone. - Mobile friendly o Positive 
Cu: The standardized questions are a pre, I was never sure if I 
had all information for my request when I called Nathan. Now 
it is easy and so much faster.  

- Standardization 
- Ease of use 
- Request time 

o Positive 
o Positive 
o Positive 
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Appendix G: Summarized Employee and Customer Interview Statements 
Activity 2  

Overview Employee statements Activity 2 

 
 

Overview Customer statements Activity 2 
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Activity 4 

Overview Employee statements Activity 4 
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Overview Customer statements Activity 4 
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