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ABSTRACT 

 

Since a concept of product design for service excellence has proposed, the concept 

remained vulnerability because it did not deliberated in quality of the service. Thus, 

presented in this research is an attempt to improve product design for service 

excellence. 

 

Previously, to identify a current service supportability performance of an existing 

product, it can be analyzed by using service index (SI). Then, this research putted an 

effort to integrate service quality aspect into existing service index by transformation 

service quality to customer satisfaction which derived from customer dissatisfaction. 

The proposed methodology starts from identification potential causes of dissatisfaction. 

Then, surveys have been conducted to discover severity and occurrence score which are 

viewed as the factors influencing of customer dissatisfaction, and weights have also 

been introduced to differentiate the influence of these two factors. Reverse Kano model 

has been applied to identify how the customer perceive the failure mode effects. Thus, 

customer dissatisfaction itself has been identified as a proportional to occurrence and to 

be a power function of severity and reverse Kano model has been introduced for 

identifying the exponent.  

 

Thus, a new service index calculation that also considered in quality of service has been 

developed. The results from a case study showed this new approach represented overall 

performance of service supportability and reflected the current stage of customer 

satisfaction in service quality of existing product. 

 

Keywords: Service Index, Design for service excellence, Customer satisfaction in 

service quality, Service Evaluation, Service supportability performance, Customer 

dissatisfaction 
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CHAPTER 1 

INTRODUCTION 

 

1.1 Background of the study 

 

In recent times the market has become more competitive and to survive in this 

competition the manufacturers have to focus on satisfying their customers and which 

may only done by the proper response to the customer’s needs and for that reason the 

customers are going to make the purchasing decision on the base of their satisfaction 

level.    

  

Beside satisfaction can be obtained by the product’s performance, price offered also has 

influence on customer satisfaction as well. The product’s performance can be evaluated 

both by being able to response to the customers need and also by being differentiated 

from other brands in terms of features, functions or quality and this might be significant 

to the customers while buying the product. However, customer will perceive value of 

product and decide to buy a product by comparing the price and the benefits i.e. 

functions, features and quality (Huber et al, 2001). Higher-customer satisfaction appears 

to have a higher return for the most profitable customer segments (Terpstra and 

Verbeeten, 2014). Hence every manufacturer tries to design their product as a response 

to customer needs and to attract customer as much as possible with a reasonable price 

(de Mera Sánchez et al., 2013). As a result to be successful in the global market the 

manufacturers have to add another factor which helps the product to stand out among 

the others with a raise in customer satisfaction. In this case the factor that can be given 

the higher priority is service, as there are many products which don’t vary in a large 

scale in terms of technology, but the factor that associates with sale performance is 

service offerings of the product (Johlke and Iyer, 2013). For example, Dell computer 

use E-Customer Service to give the customer direct online access to account 

information and payment option. A direct online service strategy of Dell computer can 

increase more customer satisfaction and make them to complete successfully in world 

market (Byrne et al, 2013). 

 

Service has become an important key issues that can cause customer satisfaction, 

influential to a customer’s purchasing decision and revisiting intentions (Chang et al., 

2013), (Kuo et al., 2009). Hence, combination of product’s value and service can jointly 

fulfill a customer’s need (Mont, 2002) because customer’s expectation is not stop in 

product’s performance, product’s convenience or difficulty in maintenance also include. 

However, a perception of customer in product’s service depends on their expected 

product’s service level (Gowan et al., 2001) and effect on customer satisfaction 

(Johnson et al., 1996). The level of customer satisfaction is shown in figure 1.1. 
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Figure 1.1 Customer satisfaction level of service 

 

As illustrated in figure 1.1, customer will be satisfied when the level of minimum 

expectation will match the product’s service level (Johnson et al., 1996). If it falls below 

this point, customer is not going to be pleased with the product and as a result they 

might resist it. However, manufacturers can attain delighted customer by product’s 

service that is beyond the minimum expectation (Johnston, 2004). Thus it can be 

suggested that manufacturers should focus on service to enhance customer satisfaction. 

 

The service coincide with the product doesn’t end at the purchasing stage, but it 

continues to the usage stage as well. The product may involve some activities such as 

installation, operation, maintenance, repair or modification. Therefore, if the product is 

designed to be easy to service such as easy maintenance or easy repair, it will become a 

highlight for the product and thus the researchers began to focus on service integration 

with the design.  Finally, the anticipated service with the product can yield to customers' 

satisfaction and thus bring success to the manufacturer.  

 

1.2 Problem statement 

 

Presently, manufacturers are more concerned about enhancing their competitive edge 

than before by focusing not only on the functions or features of the product while 

designing but also design the product in such a way that is easy to service after the 

purchase. The easy service of maintenance and repair can result in spending less time on 

the product and thus increase customer satisfaction and this can be only done if the 

manufacturer reduces the complexity in product (Suwannimitr, 2012).  

 

Therefore, beside the complexity has important role in service, performance of the 

operator also become an issue. When, the service provider is still working tardy, easy 

maintenance or repair will not help customer receiving rapid service. From this, another 

researcher has extent the aspect that will support service to this by controlling the 

service provider to work within the standard time in order to provide rapid service 

successfully (Saitung, 2013). 
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However, these two aspects have been developed under the assumption that the quality 

of the service is always good. Therefore, in practice the quality of the service might be 

questionable. There might be a case that the design has been simple and the operator 

perform very well, but unfortunately after the operator left, the product doesn’t perform  

according to plan or otherwise damaged part. This may make customer dissatisfied and 

as a result they might resist it (Butz and Goodstein, 1996). In that case, it means that the 

quality of the service should also be integrated into the design in order to achieve 

service excellence.  

 

1.3 Objective of thesis 

 

The objective of this research is to integrate quality aspect into design for service 

excellence in order to increasing customer satisfaction and enhancing service 

excellence. 

 

 

 

 

 

 

 

 

 

 

 

Figure 1.2 Research objective 

 

As illustrated in figure 1.2, improving product design for service excellence concept 

blends the product design and development concept with service by considering quality 

of product for service purpose to achieve a higher level of service. 

 

1.4 Scopes and limitations 

 

This research aims to integrate quality aspect into product design for service excellence. 

Consequently, the scopes limitation of this research will cover the following issues: 

o This study is more concentrated on investigating a generic approach rather than 

making a specific one. 

o The output of this research is an approach/tool, and it is shown in 

implementation in a small experiment. 
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1.5 Methodology 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1.3 Research flow 
 

1.6 The structure of the research 

 

This report is composed of five chapters. Chapter I is an introduction which presents 

background of the study, problem statement, objective of thesis, scopes and limitations, 

and methodology of research. Product design and development, service quality, service 

excellence, product design for service excellence, failure mode effect analysis, Kano’s 

method and reverse Kano’s method have reviewed in Chapter II. Chapter III focuses on 

integration of quality aspect into design for service excellence concept, established 

customer satisfaction in service quality and proposed design for service in practical 

application. Demonstration the way to apply service index in practical application and 

implementation of the design for service excellence concept and its result are presented 

in Chapter IV. Chapter V discusses the conclusions and recommendations of this 

approach. All references cited in this thesis can be found afterward, and the latter part of 

this research shows appendices. 

 

 

 

 

Study product design for service 

excellence concept and related area 

Study existing tool/index about quality 

Apply existing tool/index about quality 

into product design for service excellence 

Implementation in case study  

Analyses the result 

Evaluation 

Start 
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CHAPTER 2 

LITERATURE REVIEW 

 

This chapter displays the reviews that are related to thesis for understanding better by 

start from product design and development, service quality, service excellence, product 

design for service excellence, failure mode effect analysis, Kano’s method and reverse 

Kano’s method respectively. 

 

2.1 Product design and development 

 

Product design and development is a process of design that focuses on creation a 

product with valuable usefulness function, feature and quality by saving the time and 

expense (Khoo et al., 2002), (de Mera Sánchez et al., 2013). In addition, it also can help 

to select the suitable material for product (Ljungberg, 2007). The resulting of product 

should meets a needs and better provide the product than competitors in the market. 

Starting process from identifying market opportunity, defining customer need, set a 

product specification, finishing the detail, running a production until delivery to 

customer. 

 

The goal of product design and development is to produce sufficient evidence that the 

product will satisfy the needs and make an influence of the customer by fulfill customer 

needs and thus a manufacturer have to understand the needs of customer and their 

expectation in product (Cooper, 1994). However, the expectation coincide with the 

product doesn’t end in the purchasing stage but it continues to the usage stage as well 

and thus the product design should deliberate in a whole product life cycle (Ress el al., 

2013). The way to design’s product Ulrich and Eppinger, 1995 propose in contains 6 

phases as show in figure 2.1 

 

 
 

 

 

 

Figure 2.1 Product design and development process (Ulrich and Eppinger, 1995) 

 

As illustrated in figure 2.1, six phases of product design and development process can 

describe as follow: 

 

Phase 0: Mission statement, goal, target group, key assumption and constraint 

Phase 1: Identify need of target group, key specification and competitors 

Phase 2: Identify part of product and select design 

Phase 3: Develop product and process plan 

Phase 4: Tests performance of product and reliability 

Phase 5: Run the production and train operators  
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From product design and development process, Pawar and Driva, 1999 propose to 

measure the performance of product design by interviewing customers after usability. 

The result has showed that customer satisfaction with the product. Consequently, 

Product design and development is a way to make the product which meet customer 

needs and can increase customer satisfaction as well.  

 

2.2 Service quality 

 
 

Services that can be achieved is to make customer maximum satisfaction. The customer 

satisfaction will arise from the ability to respond to the expectations of customer. 

However, customers have many expectations from service and thus manufacturers have 

to understand the depth of customers expected. Then, the business can easily respond 

need of customer at the point (Chitcharoen et al., 2013).  Another thing that is 

important. Customer expectations can be changed anytime. Therefore, service in a 

professional had to follow customer timely (Stewart el al., 1998). 

 

Customer expectations can happen in several causes, but the most important cause is 

direct experience in service (Kelley and Turley, 2001). If the customer has ever received 

the service to make customer very satisfaction, the expectation of the next service will 

increase even more. In the way, the business can better understand the expectations of 

their customers from customer complaint (Vazquez et al., 2001). Moreover, emotion is 

an important factor that effect to customer perception level and thus emotion can be 

used to prophesy the result of service quality (Johnston, 2004). Parasurama et al., 1985 

propose directions to improve service quality to help in the manufacturers and service 

provider conceive the factors that influence to perceive service quality of customer by 

show in the form of models. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.2 Service quality model (Parasurama et al., 1985) 
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As illustrated in figure 2.2, Service quality model identify five gaps that may cause 

customers to experience poor service quality and customer’s disappointment from 

service (Parasurama et al., 1985). Five gaps are described as follow: 

 

GAP1 is difference between consumer expectation and management perceptions 

of consumer expectations. In order to reduce gap1, management tries to research 

the real consumer expectation.  

 

GAP2 is difference between management perception and service quality 

specification. In order to reduce gap 2, the service process should clear and 

systematize.  

 

GAP3 is difference between service quality specification and service delivery 

gap. In order to reduce gap 3, service deliver should know their role and work 

efficiency. 

 

GAP4 is difference between service delivery and external communications. In 

order to reduce gap 4, external communications should not over-promising. 

 

GAP5 is difference between consumer expectation and perception. Gap 5 can 

reduce by reduction four remaining gaps. 

 

Ways to make customer satisfaction by the service quality and revisit intentions, 

manufacturers’ necessity try to close the five gaps that arises (Chang et al., 2013), (Kuo 

et al., 2009). The customer will be satisfied when the level of expectation will match 

perceived service (Johnson et al, 1996). In contrast, it falls lower than their expectation, 

customer is not going to dissatisfied. However, manufacturers can attain delighted 

customer by service quality that is beyond their expectation (Johnston, 2004). This level 

of performance is called service excellence (Schneider and Bowen, 1999).  

 

2.3 Service excellence 

 

Nowadays service businesses have developed into an important economic force and 

have become an integral part of modern society (Cook et al., 1999). The business can 

attain delighted customer by service excellence that is beyond their expectation 

(Grönroos, 1999) and thus the market-oriented service recover more concerned with 

understanding and managing customer expectations and delivering a reliable in both 

pre- and after-sales service (Wiertz et al., 2004). However, the constructs of excellence 

is that market orientation and service quality would instinctively appear to be related 

because a company will not provide a quality service if it is not market oriented 

(Caruana et al.,1999). 

 

The main of service excellence is providing service into higher value of customer 

perception in order to increasing customer satisfaction and thus resulting is sale 
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performance (Johnston, 2004). Therefore, researchers propose an approach from the 

different point of view to complete excellence of service. Wiertz et al., 2004 

recommends that service excellence is about service delivery options. In terms of the 

antecedents to both performance satisfaction and trust of customer, it can identify three 

groups of variables. First, service quality composed of  accessibility, responsiveness, 

reliance and arrangement of payment and then partnership quality invented of 

harmonization of disagreement, interdependence of the relationship and information 

exchange. Finally image quality can compose of customer orientation, high-tech 

operations and global orientation. Therefore, service excellence is created from 

employee performance to provide an exclusive service for customer (Johlke and Iyer, 

2013). Moreover, service convenience and service quality can affect customer’s 

perception of service excellence and thus the resulting is revisit intentions (Chang et al., 

2013), (Kuo et al., 2009). 

 

Some of the researcher proposes a model for achieving service excellence by following 

controlling cost-effective interventions in the organization, development and 

maintenance of effective teams, guidelines for structuring and implementing 

interventions, and establishment of business standards for excellence in service (Fraser 

and Olsen, 2002). In addition, Tan and Pawitra, 2001 proposed an integrate tools for 

service excellence development by involution service quality model within product 

design by apply to determination the expectations of the clients integration Kano's 

model and then converted into a specification of product in order to producing product 

for service excellence. 

 

2.4 Product design for service excellence   

 

Technical services such as maintenance, retrofitting, refurbishing or user training can 

significantly influence the economic and ecologic performance of high quality 

investment goods. In order to systematically exploit these potentials the interrelations 

between physical products and non-physical services need to be considered proactively, 

resulting in the necessity for integrating corresponding product and service design 

processes and thus Product-Service Systems has been introduced (Aurich et al., 2006). 

The concept of PSS indicates the voluntariness of manufacturer to increase the offer of 

systemic clarifications including both products and services (Morelli, 2003), which can 

fulfill specific client demands (Manzini and Vezzoli, 2003). Effective and attractive 

PSS is a role of designers to urge to find their own methodological approach to the 

design. Designers need to understand the customer expectation and the customer 

experience in service in order to design a product service system to achieve in market 

(Ma et al., 2002). 

 

In bringing products integrated with services that can be done in various forms by 

characteristics of services. It offers several different phases. Morelli, 2006 propose that 

PSS is a basic of development for oriented partnerships solutions and sustainable 

solutions by concentration on the interaction between social groups and emphasizing 
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each group’s involvement in the system. Another researcher suggests that the PPS can 

adapt in the automotive industry by adoption micro-factory retailing (MFR) ideas in 

order to the unification of the commerce and manufacturing function, and the proximity 

of manufacturing and servicing sites to users (Williams, 2006). Moreover, PSS can be 

used in the design to accommodate the after-sales service as well in order to increase 

customer satisfaction and thus resulting in increased sales (Krepapa et al., 2003). From 

this, a product design for service excellence concept has been introduced.  

 

Product design for service excellence is a concept of design product integration with 

service. The resulting of product should meets a needs and better provide the product 

specifically design for service purpose than competitors in the market (Suwannimitr, 

2012). However, two mains that manufacturers should to consider with producing a 

product is customer needs and manufacture performance (Khoo et al., 2002). In need of 

customer usually come with service expectation as SERVQUAL mentioned. Which 

effects of customer satisfaction and thus manufacturers can achieve customer 

satisfaction by providing customer’s need and making the product available in easy to 

service after the purchase (Krepapa et al., 2003).  

 

The goal of product design for service excellence concept is to increase customer 

satisfaction and reduction the gap of service quality model: gap 2 and 3 by providing a 

product design which integrate customer service requirement. The methodology of 

product design for service excellence starts from evaluating an initial design to find a 

level of its performance to support service by using service index     . Then, the 

manufacturer makes a decision for the number of   , if they satisfied or not. If not 

satisfied, the design of product is improved until it has service supportability. However, 

the new design needs to check the negative impact of the design. When it is no negative 

impact, the service index requests to re-calculate to check a level of service 

supportability. The process is repeated until the design can support service and both 

manufacturer and customer satisfied by using    as indicator.  
 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.3 Methodology of product design for service excellence (Suwannimitr, 

2012) 
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From the service index, the first researcher proposed that the easy service of 

maintenance and repair can results in spending less time on the product and thus 

increase customer satisfaction and reduce gap 2 in service quality model and this can be 

only done if the manufacturer reduces the complexity in product (Suwannimitr, 2012). 

However, the complexity has converted to be the service index      for easily evaluate 

performance of service supportability. High customer satisfaction when products have 

high performance of service. Then, the service index has showed follow: 

 

   
∑  

∑   
                                        Equation 2.1 

 

For ∑   represents a total service time in all activity service, and ∑    represents a 

service score by calculation service time      in each activity multiply service 

complexity score      from service provider’s opinion. The complexity score can device 

into three levels score: no complexity at all =1, low complexity =2 and high complexity 

=3. From this, the result of service index score has showed in the figure 2.4 below: 

 

 

 

 

 

Figure 2.4 Service index score level (Suwannimitr, 2012) 

 

As illustrated in figure 2.4, the service index score level near 100% means product 

design has a capability to support the service activity, and service provider feel the 

service activities are not complicated. In contrast, the service index score level less than 

50% means the product still complexity. However, maintenance or repair easier is not 

going to help customer receiving rapid service, if the service provider is still working 

tardy. Thus, the manufacturer has to control the service provider to work within the 

standard time in order to provide rapid service successfully (Saitung, 2013), and this can 

reduce gap 3 in service quality model. The controlling of service provider has adapted 

into existing service index. This can cause robust service index to evaluate performance 

of service supportability. The applied service index has showed follow: 

 

           
∑   

∑   
                                  Equation 2.2 

 

For ∑    adapt from total service time to total standard of service time. In addition, 

when the manufacturer focuses on design’s product for easy to service purpose, they 

also should be to ensure the quality of service in order to achievement of service 

excellence (Butz and Goodstein, 1996).  
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2.5 Failure mode effect analysis  

 

Failure mode and effects analysis (FMEA) is a widely-used reliability tool for 

identifying potential failures and preventing them from occurring in the development of 

a product design, process, or service. Main benefits of implementing FMEA are 

improving the product/process quality, safety and reliability and satisfying the 

customers (Tang and Ho, 1996). Moreover, FMEA method can analyze to pinpoint the 

most important potential failure and give other priorities potential failures for action. 

Thus, application of FMEA have been implemented in various industrial setting, 

Sutrisno and Lee, 2011 presented a preliminary literature relating to enhance in FMEA 

such as Bertolini et al., 2006 develop FMEA in food manufacturing for observing 

reliability parameters that have effect in preventive maintenance of machine. In 

pharmaceutical research, Inoue and Yamada, 2010 utilize FMEA for determination the 

most serious flaw diagram of drug discovery and in wastage treatment, Yeh and Hsieh, 

2007 use FMEA for assessment a sewage plant. Then, automotive and shipbuilding 

production quality improvement has been carried out by application of FMEA method 

(Albuquerque et al., 2009, Buksa et al., 2010 and Estorilo and Posso, 2010). A 

mechanical product design also improve the robot reliability and quality by conclusion 

the critical failure modes and reduction their risks (Korayem and Iravani, 2008). In 

addition, the FMEA also plays role into a part in risk analysis in civil construction 

project or in building industry project (Wong et al., 2006 and Layzell and Ledbetter, 

1998).  

 

In particular, the FMEA document is summarized from engineers or experts team to 

present in a structural and formalized manner their subjective thinking and experience in 

terms of chance of failure happening, cause of failure and effect of failure (Sankar and 

Prabhu, 2001). Then, their opinion is transferred to mathematical model to find potential 

failures in product or process and prioritize of their, it calls “risk priority number” 

(RPN). 

 

The risk priority number (RPN) in traditional FMEA uses to evaluate the risk level of a 

product or process. The RPN is gained by finding the multiplication of three factors, 

which are the likelihood that a cause will create the failure associated with those effects 

(occurrence: O), the seriousness of effects (severity: S) and an ability to detect the 

failure before it gets to the customer (detection: D). Representing this mathematically 

will give: RPN = O × S × D base on the assumption that the three indexes are all equally 

important but different index levels on a numeric scale from 1 to 10 as suggested in 

table A.1 – A.3 (Appendices A). For example, the condition assigning to (O,S,D) 

indexes the values (1,9,1) is considered at the same level as (3,3,1). RPN calculations 

from both situations provide nine score. Thus, failure modes having higher RPN are 

assumed to be more important and given a higher priority than those having a lower 

RPN (Ford Motor Company, 1988).  
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2.6 Kano’s method 

 

The Kano's method use to evaluate the impact of the attributes of the product or service 

to the satisfaction/dissatisfaction of the customer. In his model, Kano (Kano, 1984) 

distinguishes between four types of product requirements which influence customer 

satisfaction in different ways when met: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.5 Kano’s graph 

 

Must-be requirements: The must-be requirements are normal criteria of a product. 

Fulfilling the must-be requirements will only lead to not conceit dissatisfied. On the 

other hand, the customer will be extremely dissatisfied, if must-be requirements are not 

fulfilled (Sauerwein et al., 1996), the must-be requirement graph is shown in figure2.5. 

 

One-dimensional requirements: The one-dimensional requirements are usually 

obviously demanded by the customer. When product has higher level of fulfillment, 

higher level of customer’s satisfaction will appear and vice versa, and the graph is 

shown in figure2.5. 

 

Indifferent requirements: The indifferent requirements are not effect to customer’s 

feeling. Fulfilling or non-fulfilling the indifferent requirements will lead to the same 

result of customer’s feeling and the graph is shown in figure2.5. 

 

Attractive requirements: The attractive requirements are the greatest criteria of a 

product that influence customer satisfied. Fulfilling these requirements leads to more 

than proportional satisfaction. However, non-fulfilling cannot make customer 

dissatisfied, the attractive requirement graph is shown in figure2.5. 

 

According from the four types of product requirements, it can find from pairwise Kano 

questionnaire: negative and positive question and then summarize the result of 
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questionnaire into Kano evaluation table as shown in figure2.6. Thus, the attributes of 

the product or service to the satisfaction/dissatisfaction of the customer will follow 

highest score of type of product requirement. 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.6 Kano evaluation table 

 

From the Kano evaluation table, it has six types of answer: A represents attractive, O 

represents one-dimensional, I represents indifferent, and M represents must be. For Q 

and R not include in product requirements because Q represents questionable, when the 

question is negative or positive meaning, customer still have same answer, and R 

represents reverse answer. 

 

2.7 Reverse Kano's method 

 

Reverse Kano is a negative meaning when it compares with traditional Kano because it 

aims to evaluate the impact of failures that have a chance to occur in product or service 

to the dissatisfaction of the customer. Shahin, 2004 propose reverse Kano model in four 

types of failure requirements which influence customer dissatisfaction in different ways, 

and in four types of failure requirements can represent in four attitudes of customer in 

failure. 

 

Must-be requirements: The must-be requirements mean basic quality of a product. The 

customer will be greatly dissatisfied, when they expect that product failure should not 

occur, but it has damaged. Thus, the must-be requirements in term of failure means that 

failure must to prevent it first because the customer cannot accept that failure. From 

this, the attitude of customer in failure can represent in “K value”, and must-be 

requirement can represent K=2 as shown in figure2.7. 

 

One-dimensional requirements: The one-dimensional requirements mean that the 

customer do not except in quality. They will dissatisfy when the product have failure, if 

not they will satisfy. From this, the one-dimensional requirement can represent K=1 as 

shown in figure2.7. 

 

Indifferent requirements: The indifferent requirements are not effect to customer’s 

feeling. The product will have failure or not, the indifferent requirements will lead to the 

1. Like 2. Must be 3. Neutral 4. Live with 5. Dislike

  1. Like Q A A A O

  2. Must be R I I I M
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same result of customer’s feeling. , the indifferent requirements can represent K=0 as 

shown in figure2.7. 

 

Attractive requirements: The attractive requirements mean that customer understand the 

chance of failure in that product. The customer will be greatly satisfied when those 

failures not occur. On the other hand, they will be acceptable when those failures occur. 

From this, the attractive requirements can represent K=-1 as shown in figure2.7. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.7 Reverse Kano’s graph and four attitudes of customer in failure 

 

According from the four types of failure requirements, it can find in the same step of 

traditional Kano model, but for the pairwise Kano questionnaire, the negative and 

positive questions will be reversed as shown in figure2.8 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.8 Pair-wise Kano questionnaire with reverse (Shahin, 2004) 
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Then, Shahin, 2004 propose that summarize the result of questionnaire into Kano 

evaluation table with reversals shown in figure2.9 and thus the Kano evaluation table 

has modified for a classification of failures in ten categories as shown in figure2.10. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.9 Kano evaluation table with reversals (Shahin, 2004) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.10 Modified Kano evaluation table for a classification of failures (Shahin, 

2004) 

 

According from Figure2.9, Kano evaluation table with reversals is proposed in which, 

the reversals are presented in graph as follow figure2.11: Kano diagram with reversals 

shown and thus in figure2.10, failures have considered in ten categories which are 

highlighted as the indicators of failures. The indicators are also highlighted on the 

associated curves in Figure 2.12.  
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Figure 2.11 Kano diagram with reversals shown (Shahin, 2004) 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.12 Failures take the lower part of the Kano diagram (Shahin, 2004) 
 

According from figure 2.12, the two numbers belonging to each curve indicate the 

functional and dysfunctional questions in the Kano evaluation table. The ten meaningful 

relationship curves can represent in feeling with failure of customer. A table2.1 shows 

the integration of Kano categories with attitudes of customer in failure (K value). For 

the Kano categories, RM, RO, I and RA can represent in Must-be, One-dimensional, 

Indifferent and Attractive requirements respectively. 

 



 

17 

 

Table 2.1 Integration of Kano categories with attitudes of customer in failure  

(K value) (Shahin, 2004) 
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CHAPTER 3 

CONCEPT IMPROVEMENT OF PRODUCT DESIGN FOR SERVICE 

EXCELLENCE 

This chapter presents the integration of quality aspect into design for service excellence 

approach and establishes customer satisfaction in service quality in order to increase 

customer satisfaction and enhance service excellence. The latter part of this chapter 

presents proposed design for service in practical application. 

 

3.1 Integration quality aspect into design for service excellence  

 

Previously, product design for service excellence concept focuses on reducing 

complexity in product and controlling service time to be closer to standard in order to 

provide rapid service as described by service index (SI). A service index has been 

proposed to reflect service supportability of a design. To calculate overall service 

supportability performance, SI it is interpreted to equation 3.1: 

 

           
∑   

∑   
                               Equation 3.1 

 

However, recent study suggests that beside the two factors, quality of service also has 

influence on customer satisfaction as well. Thus, this research proposes to integrate 

quality aspect into product design for service excellence concept in order to increase 

customer satisfaction and enhance service excellence. Therefore, in terms of service 

index integrating the quality aspect, the previous concept cannot directly be applied. It 

has to be transformed into customer satisfaction. Then, it can be integrated into service 

index of Equation 3.1 as shown in Equation3.2: 

 

                   
∑       [                     ]       

∑    
                     Equation 3.2 

 

According equation 3.2, customer satisfaction in service quality can take values within 

the range 0.0-1.0 and that is if the product has high customer satisfaction in service 

quality, wherein its value is close to 1, the value of service index will be unchanged. 

However, when customer satisfaction drops, the overall of service index will decrease 

also. Therefore, the way to identify customer satisfaction in service quality aspect is 

presented in the following topic.  
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3.2 Identification customer satisfaction  

 

Customer satisfaction is linked to quality of service. When manufactures delivers 

service with quality, customer satisfaction will be maintained at the level that is 

supposed to be. However, if quality of service drops, customer satisfaction will reduce 

since customer is dissatisfied with quality. Thus, to identify customer satisfaction in the 

quality of service, it can be drawn from customer dissatisfaction which, furthermore, 

can be broken down into two stages: customer dissatisfaction and transformation of 

customer dissatisfaction to customer satisfaction. 

 

3.2.1 Customer dissatisfaction 

 

The first stage of identification customer satisfaction is to identify customer 

dissatisfaction. The customer dissatisfaction in service quality can be seen as customer 

satisfaction is drop. Then, to maintain customer satisfaction is an effort to avoid 

dissatisfaction of customer and thus failure modes are considered to be poor 

performance of products that cause customer dissatisfaction, and a major concern that 

manufacturers worry about they occur is customers decide to discontinue using their 

products and turn to other similar products available. The decision to defect from their 

products is based on how severe the damages cause and how often they occur. 

Consequently, severity and occurrence both play vital roles (Limbrick, 1993 and 

Dhillon, 2002) but not at the same level. Figure3.1 presents a contour graph 

representing several dissatisfaction levels as the functions of the two factors. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.1 Customer dissatisfaction 

 

According figure3.1, customers are not dissatisfied when failure modes do not appear. 

Their dissatisfaction appears after the first occurrence and the levels of their 

dissatisfaction depend upon severity levels of the failure mode effects. For high severe 

case (point A), the customers may decide to leave immediately after the first occurrence 

because they are afraid that these catastrophes will happen again. Basically, their 

severity is higher than a level that customers can accept and puts customer 

dissatisfaction in a defection zone. For moderate (point B) and low severe cases (point 
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C), they are unhappy but will not discontinue with the products. Occurrence becomes 

important in intermediate zones (i.e., unhappy and upset zones) where the customers 

continue using the products after first failure mode occurs. The customers will not leave 

immediately but they may decide to leave later if the failure modes keep occurring 

and/or gain severity. This means that customer dissatisfaction is pushed into the 

defection zone. However, if severity is very low (i.e., customer dissatisfaction is in an 

indifferent zone), the occurrence alone will not be strong enough to drive customer 

dissatisfaction to the point that they will stop using the products. That is because the 

customers do not see the failure modes as an issue. Therefore, it can be said that severity 

has more influence on customer dissatisfaction than occurrence.  

 

However, customer dissatisfaction does not always have a linear and symmetric 

relationship with severity as the manufacturers implicitly assume when they apply 

FMEA. In fact, the profiles on the contour graphs can vary from one failure mode to 

another failure mode due to the awareness and preparation of customers. For some 

failure modes, the customers are aware of their high severity so they prepare for them, 

and can understand when they actually happen. They are very happy when the failure 

modes do not occur or they occur at much lower severity levels. Driving a very old car 

is an example. A driver is aware of its condition and will be very pleased for every 

hassle free trip. For some failure modes, the customers are not aware of them or expect 

that they will not occur so they do not prepare for them. Their satisfaction will not 

improve if the failure modes do not occur, but the customer will be unhappy when the 

failure modes occur and very dissatisfied when they cause major damages. Driving a 

brand new car is an example. A driver expects a hassle free smooth ride. He will be very 

disappointed if the car breaks down. These characteristics can be described by the 

modified reverse Kano model as shown in figure3.2.   

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.2 Customer dissatisfaction attributes 

 

According figure3.2, the attitude of customer in failure can represent in exponent   

value, and the   values of 2, 1, 0, and -1 are suggested for reverse must-be, reverse one-

dimension, indifferent and reverse attractive respectively. Therefore, customer 

dissatisfaction can represent in  . It can be said that degree of customer 

dissatisfaction    is a power function of severity where the exponent is the adjustment 
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for one of the customer dissatisfaction attributes:   α    and thus it can be converted to 

the following equation: 

 

       
                  Equation 3.3 

 

However, in term of occurrence, customer dissatisfaction    is direct variation with 

occurrence of failure. High probability of occurrence failure can cause high degree of 

customer dissatisfaction and vice versa:   α  . The relationship between degree of 

customer dissatisfaction and occurrence show in figure3.3 and thus it can be converted 

to the following equation: 

 

                        Equation 3.4 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.3 Relationship between degree of customer dissatisfaction and occurrence 

 

According equation 3.3 and 3.4,    and    are weight given to severity and occurrence. 

Then, both equations can integrate as following: 

  

                                  Equation 3.5 

 

Where    is a ratio between a weight given to occurrence (  ) and a weight given to 

severity (   . The weight ratio is introduced to differentiate the influences of the two 

factors on customer dissatisfaction. This weight ratio should be less than or equal to one 

because occurrence should not have more influence than severity. According to the 

equation3.5, a product’s features supporting reverse must-be attributes will create major 

dissatisfaction if they are not performed or broken down.  

 

Thus, in term of degree of customer dissatisfaction in service quality can relate to 

severity and occurrence. Therefore, to improve product design for service excellence 

concept by adding quality aspect can consider from three indexes: attitude of customer 

with failure (  , occurrence ( ) and severity ( ). However, customer dissatisfaction has 

to bring into Service Index, but the customer dissatisfaction cannot directly integrate. It 

has to transform to customer satisfaction which is a multiplier in existing service index. 
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3.2.2 Transformation customer dissatisfaction to customer satisfaction 

 

The second stage of identification customer satisfaction is to transform customer 

dissatisfaction to customer satisfaction. Then, customer dissatisfaction    is proposed 

in this research to be proportional to occurrence and to be a power function of severity 

where the exponent is the adjustment for one of the customer dissatisfaction attributes. 

Therefore, to calculate degree of dissatisfaction, occurrence and severity indexes have 

identified index level on a numeric scale from 1 to 10 following score of FMEA 

concept. Thus, the maximum degree of dissatisfaction can be achieved is 1000 score: 

10x10
2
. In another way, it can be said that 1000 score is minimum degree of 

satisfaction      . Thus, the equation can show in a formula: 

 

                                               [                         ]  Equation 3.6 

                                             [
                          

    
]               Equation 3.7 

                                             [
      

    
]                                       Equation 3.8 

 

For example following equation3.8, the degree of dissatisfaction in service quality is 

800 score. Then, the degree of satisfaction in service quality will be 0.2. Thus, degree of 

dissatisfaction has linear relationship with degree of satisfaction as shown in graph 

below (figure3.4). 
 

 
 
 
 
 
 
 
 
 

 
Figure 3.4 The linear relationship between degree of satisfaction and 

dissatisfaction 

 
According figure3.4, the range of degree of satisfaction and dissatisfaction can define 

values within the range 0.0-1.0. The maximum degree of customer dissatisfaction in 

service quality is 1.0 score in X-axis, and Y-axis represents degree of satisfaction in 

service quality. 1.0 score is the highest score of customer satisfied. It means that the 

chance of failure is very low and not causes major dissatisfaction, but it cannot lead to 

increasing satisfaction of customer. It can only maintain customer satisfied in the same 

level and the result of the value of service index will be unchanged. However, score of 
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satisfaction in service quality will drop, when it has some failure occurring and causes 

serious dissatisfaction. Thus the overall of service index will decrease also. Therefore, 

the new propose service index after it has incorporated quality aspect as shown in 

equation 3.9: 

 

        

∑       [  [
     

    
]]       

∑    
                         Equation 3.9 

 

From equation 3.9, the service index is determined in percentage. Where the service 

index is 100%, it means total standard time of service  ∑     is equal to total service 

score ∑    , and score of customer satisfaction in service quality stays at the highest 

level. However, service index will reduce to 50% if the score of customer satisfaction in 

service quality is decreased by half while ∑    and ∑    is equal. Figure3.5 presents a 

level of service index score based on this analysis. For example, previous concept of 

service index that has been calculated from two factors: reducing complexity and 

controlling service time is 70 %. Then, score of customer satisfaction in service quality 

is been identified and multiplied into service index i.e. 0.8, 0.5 and 0.2 respectively. 

Thus, level of service index score will decrease to 56%, 35% and 14% respectively also. 

Which means that the overall service supportability performance of this manufacturer 

reduce because customer satisfaction in service quality drops. 

 

 

 

 

 
 

 

 

 

 

 

Figure 3.5 Service Index score levels with degree of customer satisfaction 

 

Thus, product design for service excellence can integrate with quality of the service by 

adding degree of customer satisfaction in service quality in order to reflection customer 

satisfaction in service index. Then, to implement design for service in practice, it needs 

to evaluate service index by using tabular technic. 
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3.3 Proposed design for service in practical application 

 

To propose concept of design for service in practical application, the concept that 

implement in practice is extended version of existing approach as identified by reducing 

complexity and controlling service time. It can be done to tabular technic. The user is 

requested to fill information for service time, service complexity, standard time and 

degree of customer satisfaction into this tabular form. Then, service index score 

evaluation table with degree of customer satisfaction is presented in table3.1. 

 

Table 3.1 Service Index Score Evaluation Table with Degree of customer 

satisfaction  

 

 

 

 

 

 

 

 

 

To exercise this activity, the user has to identify activities for providing service, and 

example of activities might be tasks of service in restaurant that a waiter has to take 

customers to the dining table, and then customers order foods. Next, chef cooks the 

foods for customers, and finally, the waiter serves the foods to customers. Thus, 

according table 3.1,    denote a number of service in each activity  . 

 

Along with this, they have to provide service time for this activities, and    represents 

service time in each activity  . However, standard time needs to identify in this exercise, 

and it can signify in    . Then, they have to evaluate the complexity of the activity, and 

the complexity can device into three levels score: no complexity at all =1, low 

complexity =2 and high complexity =3. Thus, service complexity score in each 

activity   can represent in   . Therefore, to calculate service score       in each 

element  , it can find from: 

 

                                                           Equation 3.10 

  

The last information of this exercise is degree of satisfaction. The user has to identify 

degree of satisfaction in each activity          as calculated following equation 3.8. 

However, to calculate overall product performance of service supportability following 

equation 3.9, standard time in each activity   has required multiplying degree of 

satisfaction in each activity   as shown in the last column of the tabular form          . 

Thus, according information of this exercise, it can identify service index following 

equation3.9 to better understand a level of their service.  

 

 

Service Time Service Complexity Service Score Standard Time degree of satisfaction 

         

No. Activities
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3.4 Summary 

 

Improvement of product design for service excellence concept aims to integrate service 

quality aspect into product design and convert it to service index. The service index 

     has calculated by score of complexity and standard time, and the result can reflect 

service supportability of that product. Thus, this research proposes to integrate degree of 

customer satisfaction in service quality by using three indexes: attitude of customer with 

failure (  , occurrence ( ) and severity ( ) into service index. The result of service 

supportability by adding degree of customer satisfaction in service quality aspect index 

can provide manufacture to better understand the level of their service and improve 

product design for service responding to customer requirements to increase customer 

satisfaction and enhance service excellence. 
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CHAPTER 4 

CONCEPT IMPLEMENTATION AND EVALUATION 

 

This chapter shows how service index      can be applied in practical application and 

presents the implementation of the proposed design for service concept in the real 

application.  

 

4.1 Concept implementation  

 

To apply service index      in practical application, it can demonstrate by 6 steps as 

shown in figure4.1. First step is that the goal of the project has established. Second step 

is identification for descriptions of work which divide in 4 phases:  

o Identify activities for providing service. 

o Identify natures of work in each activity in order to creation service 

complexity’s questionnaire.  

o Identify potential causes of customer dissatisfaction in each activity for making 

3 parts of questionnaire: seriousness of effects in service failure (severity), 

probability that cause will create the failure (occurrence) and attitude of 

customer with that failure (K value). Then, it can determine to degree of 

customer satisfaction        in service quality in each activity. 

o Identify periods of working time in each activity for defining service time and 

standard time at same period’s time. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.1 Concept implementation 

1. Establish the goal of the project 

Rating service performance of current product design 

 

2. Identify descriptions of work 

Identify activities for providing service 

Identify natures of work 

Identify potential causes of dissatisfaction 

Identify periods of working time 

 

3. Choose interviewing methodology 

Paper based survey 

 

4. Create questionnaire 

 

5. Conduct interview and enter data 

 

6. Analyze the data 
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In third step, the paper base survey has been conducted to collect consumer and service 

provider opinions. Then, the fourth step is to create questionnaire. It can generate from 

descriptions of work following second step. The questionnaire for interviewing for 

collection each factor in service index depends on real service case. Occurrence factor 

in restaurant is an example, it can conduct by interviewing from customers who always 

visits that restaurant to search number of customers who has ever met the service failure 

i.e. staffs fall to smile, and chefs cook wrong order. However, occurrence factor in some 

services cannot directly discuss with customers due to the service providing only one 

time to customers such as installation warm water machine or decoration a house, but it 

can debate with service providers because they have more experiences on service site, 

and they will have more chance to meet the service failure than customers. 

  

In two final steps, conduct interview and analyze the data, a result from the survey is a 

service complexity score, degree of customer satisfaction in service quality, service time 

and standard time which use to calculate service index to reflect service supportability 

of that product. Therefore, the way to implement design for service in real application is 

presented in the following topic.  

 

4.2 Implementation design for service in real application 

 

Base on the concept implementation in the previous topic, the concept implementation 

design for service in real application in this topic is follows the method step by step. 

Installation aluminum window with glass service and store service were selected as a 

practical example to verify the concept applicability and demonstrate their merit.  

 

Therefore, to calculate service index in real application, it can analyze by 3 factors: 

service complexity score, degree of customer satisfaction in service quality and time as 

presented in equation 3.9. However, the factor of customer satisfaction in service 

quality can be drawn from customer dissatisfaction     and it can compute following 

equation 3.5. Then, according equation 3.5, this research assumes that a weight given to 

occurrence      and a weight given to severity      is equal importance. Thus, 

customer dissatisfaction can be revised:  

        

                                               Equation 4.1 

 

Then, the propose service index which use to calculate in real application is: 

 

            

∑       [  [
   

    
]]       

∑    
                                 Equation 4.2 
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4.2.1 Implementation Example1: Installation aluminum window with glass service 

 

Installation aluminum window with glass service in this company was selected to be the 

first implementation example in this section because this type of service has to service 

at work site where stay in several locations. Then, this company requires recognizing 

their service supportability in order to improve themselves and increase customer 

satisfaction. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.2 Installation aluminum window with glass service 

 

To analyze service index      of installation aluminum window with glass service, 

activities of the service has be defined following steps of service that start from contact 

with customer until deliver aluminum window to customers. Then, it needs to identify 

for descriptions of work in each service activity subsequent steps of service. 

 

Define service activities 

1. Customer contacts 

2. Make appointment (through phone) with customer for site visit 

3. Organize a team to do measurements in the site 

4. To measure the actual working site (decide a design with customer + spec of product) 

5. Draw a sample of window style on the paper (possibly multiple styles) 

6. Calculations of drawing/design to assess price 

7. Offers drawing and prices 

8. Setting appointment for the work 

9. Organize an Installation Team 

10. Company calculates availability of materials by size and volume  

11. The Installation Team cut aluminum and glass following the size and assembly   

       requirement 

12. Transportation of materials to work site; preparation to start installation. 

13. Installation Team prepares for the installation of aluminum frame by measuring the  

      rectangular cement frame 

14. Drill on cement wall for aluminum frame to latch on 

15. Insert plastic plug and bolts to attach aluminum frames with the cement wall 

16. Install aluminum window in aluminum frame 

17. Install the aluminum caster 
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18. Take DAP (Acrylic Latex Caulk) along the edge of the aluminum frame 

19. Cleaning of aluminum 

20. Cleaning of glass 

21. Cleaning the working area 

22. Checking the installed aluminum window and other work 

23. Delivered to customers 

 

Identify descriptions of work in each service activities  

 

Identify natures of work in each activity  

1. The company talks/persuades the customer. 

2. The company checks the schedule of Measuring Team. 

3. Company has to schedule the Measuring Team based on the current schedule. 

4. Measurement is taken by measuring tape. The area is not convenient for measuring  

    and/or technicians may be required to climb or move over obstacles. 

5. Expert/technician draws a sample of window style, first on the paper with pencils and  

    then drawing it again with color pens. 

6. Expert/technician calculates the total quantity, cost and price of materials then adds  

    profit margin for the total price, which should be lower than the estimated price of the  

    competitor. 

7. Scan the sample drawing and transmit via email. 

8. The company checks the schedule of Installation Team. 

9. Company schedules the Installation Team based on the current schedule. 

10. Company will supply materials the available in the warehouse of company. Then, if  

      the materials are not enough, company will purchase more or place order for a    

      particular item. 

11. Installation team needs to measure and cut aluminum and glass following the sizes        

      defined. Cutting of aluminum is done with portable cutter and cutting of glass with  

      diamond-glass cutter. Extra precaution is observed in order not to break the glass.  

      Then, parts are assembled. 

12. Installation Team hauls the materials such as pocket device, aluminum frame,  

      Aluminum bar, glass and portable cutter to the site work using pickup truck. Extra  

      precaution is observed to prevent breakage of materials. 

13. Measure the width of the cement frame by using plumb bob and steel square (size  

     10cm). Then, for the height, measure and level by using water hose, leveling one  

      side with the other. If points are not of the same level/height, then wood support is  

      needed. 

14. The aluminum frame is matched to latch location. Using the hand drill, the cement  

      wall is hollowed. 

15. Fasten aluminum frame with cement wall and then, using hammer, pound the plug   

      plastic into holes. If the plug plastics protrude, plug plastic's head has to be cut off a    

      little. After that, nail and tighten the nut firmly. 

16. Place the top-most of the aluminum window panes first and then install downwards.  

      Next, arrange the caster into the blog in aluminum frames. 
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17. Use the four-pointed screwdriver to tighten the caster and fit a level. 

18. Put DAP in between cement wall and aluminum frame using DAP's gun. For not    

      smooth cement floor, apply extra DAP to smoothen. Then using the bottle of DAP  

      smoothen out the entire surface. 

19. Using turpentine or kerosene coated in cloth and then wiped on the aluminum. 

20. Using window cleaner and newspaper to clean the glass. 

21. Using broom and dustpan to clean up working area 

22. Inspection Team checks for any defect or scratch at surface of work and test the  

      locking system and sliding system of aluminum window. 

23. Teaching customers to lock the aluminum window. 

 

Identify potential causes of customer dissatisfaction in each activity 

1. Employees do not have good human relations. 

2. Customers have to wait for the company to make an appointment to visit the site. 

3. Customer has to wait for the team of company to do measurements at the site on the  

    appointed date. 

4. Company cannot meet the actual needs of customers. 

5. Customers have to wait for the drawing of window style. 

6. Customers have to wait to bid. 

7. The sample drawing of the proposed window style is incomprehensible to customer. 

8. Customers have to wait for the company to make an appointment to start working. 

9. Customer has to wait for the Installation Team to start working at the work site on the  

    date of appointment. 

10. Customers have to wait for the purchasing materials such as aluminum, glass. 

11. Customers have to wait for the company to assemble the window frame for  

       installation. 

12. Installation Team carrying materials or devices bump against appliance in  

      customer's house causing damage. 

13. Installation Team wears shoes when climbing on the table or chair of customer, and  

      resulting to dirtied or damaged furniture. 

14. Installation Team cracks the cement wall or tiles being drilled 

15. A bolt protruding from the aluminum frame. (Does not affect the use, but does not  

      look good). 

16. Wall of customers house is dirtied by technicians. 

17. Caster cannot easily slide along the aluminum window (non-smooth). 

18. DAP messes the aluminum frame (Stained cement walls / floor) or DAP lumps  

      resulting to not flat surface 

19. Aluminum is dirty or scratched 

20. Glass is not clean or scratched by the ring or the staff's shirt buttons. 

21. The working area is not clean such as having fag ends/cigarette filters at the floor. 

21. Inspection Team makes the customer's home dirty such as wearing the shoes into the  

      house.  

23. Employees do not have good human relations 
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Identify periods of working time in each activity  

1. Period of time to deal with customer. 

2. Period of customer waiting time from the time of appointment to measurement. 

3. Period of customer waiting time for the company to do measurement at the site  

    during the date of appointment. 

4. Period of time to measure and discuss with customer. 

5. Period of time for technicians to draw a sample of window style on the paper.      

6. Period of time of technicians to calculate. 

7. Period of time to scan and transmit via email. 

8. Period of time for customer to wait from company appointment to company start    

    working.  

9. Period of waiting time of customer for the company to start working at the work site  

    on the date of appointment.  

10. Period of waiting time of customer for the company to order materials.    

11. Period of waiting time of customer for company to assemble the window frame for  

      installation. 

12. Period of time to carry materials or devices to the work site. 

13. Period of time to measure the rectangular cement frame for the installation  

      aluminum frame. 

14. Period of time to drill cement wall. 

15. Period of time to insert plug plastic and bolts to attach the aluminum frames to the  

      cement wall. 

16. Period of time to place aluminum window in aluminum frame. 

17. Period of time to install the aluminum caster. 

18. Period of time to apply DAP. 

19. Period of time to clean aluminum 

20. Period of time to clean glass. 

21. Period of time to clean the working area. 

22. Period of time to checking an applications of aluminum window and overall of the  

      work. 

23. Period of time to delivered to customers. 

 

According descriptions of work from activities 1 – 23 for providing service, it can be 

created questionnaire to interview. Service complexity score, standard time and 

occurrence score are determined by 3 technicians who have deep understanding about 

work and have a direct experience in installation aluminum window with glass service 

in this company more than 10 years. 

 

In term of service complexity score, the score are denotes as 1 = No complexity, 2 = 

Low complexity and 3 = High complexity. Results of service complexity score from 

survey by 3 technicians have shown in Appendices B.1. Therefore, to calculate service 

index score     , service complexity score form 3 technician’s opinions have to 

determine to a final score (Table4.3) by using mode statistic. 
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Standard time has been defined by discussion from 3 technicians in sense of what is the 

best period of service time in each activity that the company can provide to customer. A 

result of debate has shown in final score of service index calculation (Table 4.3). While 

service time has been examined from the actual operation, and a final result has 

concluded from maximum period of service time that 3 technicians have ever completed 

as shown in table 4.3. The result of service time from survey has presented in 

Appendices B.2. 

 

In occurrence score was found in rate of failure occurrence by asking 3 technicians in 

two ways: ever or never met that failure, and how often met the failure if the answer is 

ever. Then, to convert the answer to score of occurrence as presented in table 4.1, the 

number of technicians who have ever met that failure will become a first criterion. From 

these technicians, frequencies of occurring become an important role. This research will 

select the worst case frequency. The result of occurrence’s survey has presented in 

Appendices B.3, and a final result has presented in table 4.2. 

 

Table 4.1 Integrating rate of occurrence in failure with occurrence score 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

However, to create questionnaire for interview, severity score and Kano score are 

determined by 17 participants who are the customer of this company. Severity score was 

conducted by asking the feeling of customers if they have to meet that failure during the 

service of company. The ranking score is from 1 to 10, for 1 is likely no effect of 

customer decision to use this company again if the failure occurs with them, and a 

degree of effect customer feeling will increase until 10 score. Then, results of severity’s 

survey has presented in Appendices B.4. Therefore, the final result of severity score that 

exist in table 4.2 was concluded by using mode statistic. 

 

Then, Kano score that represents the attitude of customer with failure in each service 

activity can find from reverse Kano questionnaire by random 44 questions as show in 

appendices B.5, and a result from reverse Kano questionnaire has presented in 

appendices B.6. Therefore, to decide Kano score in each service activity from 17 

Score No. of technicians Frequencies

10 3 Always

9 3 Often

8 3 Sometime

7 3 Not too much

6 3 Few

5 3 Very few

4 2 Few

3 2 Very few

2 1 Very few

1 0 -
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participants, this research select the worst case (must-be score) if the score results are 

same because the worst case can lead to high degree of dissatisfaction. This can 

articulate to the company that should improve themselves. 

 

However, this research proposes the way to conduct score of customer satisfaction in 

service quality has to transform from customer dissatisfaction    . This can analyze by 

3 factors: attitude of customer with failures or K value, severity     and occurrence    . 

The results of calculating customer satisfaction in each service activity are presented in 

table 4.2.  

 

Table 4.2 Results of customer satisfaction in installation aluminum window service 

 

 
 

 

 

Service Service Attitude of customer customer Customer satisfaction

 occurrence sevirity with failure dissatisfaction

1 Employees do not have good human relations 3 10 2 300 0.7

2
Customers have to wait for the company to make an 

appointment to visit the site.
9 5 -1 1.8 0.9982

3
Customer has to wait for the team of company to do 

measuremesnts at the site on the appointed date.
9 5 -1 1.8 0.9982

4 Company cannot meet the actual needs of customers. 4 10 0 4 0.996

5 Customer have to wait for the drawing of window style. 8 5 0 8 0.992

6 Customers have to wait to bid. 10 5 0 10 0.99

7
The sample drawing of the  proposed  window style is 

incomprehensible to customer.
2 5 0 2 0.998

8
Customers have to wait for the company to make an 

appointment to start working.
8 8 0 8 0.992

9
Customer has to wait for the Installation Team to start working 

at the work site on the date of appointment.
7 2 0 7 0.993

10
Customers have to wait for the purchasing materials such as 

aluminum, glass.
8 5 0 8 0.992

11
Customers have to wait for the company to assemble the 

window frame for installation.
9 5 0 9 0.991

12
Installation Team carrying materials or devices bump against 

appliance in customer's house causing damage. 
5 10 2 500 0.5

13
Installation Team wears shoes when climbing on the table or 

chair of customer, and resulting to dirtied or damaged furniture.
1 10 1 10 0.99

14 Installation Team cracks the cement wall or tiles being drilled 6 10 2 600 0.4

15 A bolt protruding from the aluminum frame. 3 9 0 3 0.997

16 Wall of customers house is dirtied by technicians. 6 10 0 6 0.994

17
Caster cannot easily slide along the aluminium window (non-

smooth).
2 10 1 20 0.98

18
DAP messes the aluminum frame or DAP lumps resulting to not 

flat surface
2 10 2 200 0.8

19 Aluminum is dirty or scratched 4 10 1 40 0.96

20
Glass is not clean or scratched by the ring or the staff's shirt 

buttons.
4 10 -1 0.4 0.9996

21  The working area is not clean. 4 10 0 4 0.996

22 Inspection Team makes the customer's home dirty. 1 10 1 10 0.99

23 Employees do not have good human relations 3 10 2 300 0.7

No. Potential cause of dissatisfaction of customer
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Then, to calculate service index which can analyze by 3 factors: service complexity 

score, degree of customer satisfaction in service quality and time, table 4.3 presents 

installation aluminum window with glass service index calculation. 

 

Table 4.3 Installation aluminum window with glass service index calculation 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Service Time Service Service Standard Degree of 

(hrs.) Complexity Score Time (hrs.) satisfaction 

1 Customer contacts 1 2 2 1 0.7 0.7

2
Make appointment (through phone) with 

customer for site visit.
48 1 48 24 0.9982 23.9568

3
Organize a team to do measurements in the 

site
48 1 48 24 0.9982 23.9568

4
To measure the actual working site (decide 

a design with customer + spec of product)
1.5 3 4.5 1 0.996 0.996

5
Draw a sample of window style on the 

paper 
2 2 4 2 0.992 1.984

6
Calculations of drawing/design to assess 

price
1.5 2 3 1 0.99 0.99

7 Offers drawing and prices 0.75 1 0.75 0.5 0.998 0.499

8 Setting appointment for the work 48 1 48 24 0.992 23.808

9 Organize an Installation Team 48 1 48 48 0.993 47.664

10
Company calculates availability of 

materials by size and volume 
48 1 48 24 0.992 23.808

11

The Installation Team cut aluminum and 

glass following the size and assembly 

requirement.

48 2 96 36 0.991 35.676

12
Transportation of materials to work site; 

preparation to start installation.
1 3 3 0.5 0.5 0.25

13

Installation Team prepares for the 

installation of aluminum frame by 

measuring the rectangular cement frame

0.75 2 1.5 0.5 0.99 0.495

14
Drill on cement wall for aluminum frame 

to latch on

 


0.4 1 0.4 0.25 0.4 0.1

15
Insert plastic plug and bolts to attach 

aluminum frames with the cement wall
0.4 1 0.4 0.33 0.997 0.32901

16
Install aluminium window in aluminum 

frame.
0.17 1 0.17 0.17 0.994 0.16898

17 Install the aluminum caster 0.17 1 0.17 0.17 0.98 0.1666

18
Take  DAP (Acrylic Latex Caulk) along the 

edge of the aluminum frame
0.5 2 1 0.33 0.8 0.264

19 Cleaning of aluminum 0.17 1 0.17 0.17 0.96 0.1632

20 Cleaning of glass 0.17 1 0.17 0.17 0.9996 0.16993

21 Cleaning the working area 0.25 1 0.25 0.25 0.996 0.249

22
Checking the installed aluminium window 

and other work
0.25 1 0.25 0.17 0.99 0.1683

23 Delivered to customers 0.5 1 0.5 0.5 0.7 0.35

Total 299.48 33 358.2 189.01 186.913

No. Activity
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Hence, the overall service index of this service is: 
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Service index of installation aluminum window with glass service is 52.18% 

 

According to the service index, it composes of three components: complexity, time and 

service quality. Then, to find the component that generates a big effect to service index, 

this research calculates service index by divide into 3 sections as shown in table 4.4:  

 

Table 4.4 Discussion in case of installation aluminum window with glass service 

 

 

 

 

 

 

 

 

52.18% is a final of service index which calculated from three factors: service 

complexity, time and service quality. This percent reflects that service supportability of 

this company is not good, and the problem of this service index is time. That right now 

the responsive time is not very good because the service index after integrate with time 

is decrease from 83.60% to 52.76%. However, in term of the service quality, it is not a 

problem because when the service index with three components has compared to the 

service index with two components, the difference is very small. Thus, it term of service 

quality is not the current issue of this company right now. 

 

However, after analysis the data of service time is found that the problem is not about 

design related, but it relates to service provider team which cannot respond quickly 

enough. Therefore, if the company wants to improve their design for increasing their 

service supportability, they should focus on the time of service from service provider 

team. 

 

 

 

 

 

Factors Service index

service complexity score 83.60%

service complexity score + controlling service time 52.76%

service complexity score + controlling service time   + 

degree of customer satisfaction in service quality 
52.18%
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4.2.2 Implementation Example2: Store service 

 

Second implementation example, store service has been selected to examine. This store 

sells agricultural equipment, and customers need to buy here. Then, a layout of this 

store has shown in figure 4.4, it can divide into storefront and storage. The storefront 

use for customer support, and the storage use for collection agricultural equipment. 

Thus, this store service wants to know their level of supportability for improve 

themselves.  

 

 

 

 

 

 

 

 

 

 

 

Figure 4.3 Store service 
 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.4 Layout of store service 
 

To analyze service index      of store service, activities of the service has be defined 

following steps of service that start from customer arrives to this store service until 

customer signs in the bill. Then, it needs to identify for descriptions of work in each 

service activity subsequent steps of service. 

 

Define service activities 

1. Customer arrives 

2. Customer orders goods 

3. Staff checks inventory 

4. Staff relays list of goods to storage using walkie-talkie 

5. Storage staff arranges the list of goods 

6. Storage staff transfer goods to the counter 
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7. Customer checks the goods 

8. Staff invoices bill 

9. Staff inspects bill with goods 

10. Customer pays 

11. Customer signs in the bill 

 

Identify descriptions of work in each service activities  

 

Identify natures of work in each activity  

1. Customer stands or sits in a queue (preparing to order). 

2. Staff lists down the orders on a paper manually, then, repeats the items to the  

    customer. Since in some cases customer cannot clearly provide good's specification,  

    staff needs to make clarification with customer.   

3. Staff uses computer to check order list's inventory. 

4. Staff tells list of goods for Storage staff by use of walkie-talkie. 

5. Storage staff arranges the list of goods according to source shelves. 

6. Storage staff transfers goods to the counter by hand-carrying. 

7. Staff at the counter repeats the list of goods and number of items with customer. 

8. Staff fills out the invoice manually. 

9. Staff inspects bill with list of goods and then put it into a plastic bag. 

10. Customer pays for goods and waits for change. 

11. Customer signs in the bill to accept the goods. Then, staff rips the bill stub and gives  

      to customer. 

 

Identify potential causes of customer dissatisfaction in each activity 

1. Customers have to wait. 

2. Staff does not have good customer relations. 

3. Goods are not available or not enough according to customer requirements. 

4. Customers have to wait for storage staff to arrange their goods. 

5. Customers have to wait for the preparations of goods. 

6. Customers have to wait for storage staff to transfer goods to the counter. 

7. Staff taking the wrong size, wrong specification or improper number of goods' order. 

8. Staff estimates the wrong product price. 

9. Staff has bad behavior such as picking and putting goods by sarcastic behavior or  

    throwing of goods. 

10. Staff gives the wrong change to customer (e.g. as change money is insufficient). 

11. Staff forgets to rip the bill stub and give to the customer. 

 

Identify periods of working time in each activity  

1. Waiting time of customer 

2. Period of time to list order 

3. Period of time to check inventory 

4. Period of time to relay list of goods to storage staff 

5. Period of time to arrange the goods 
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6. Period of time to transfer goods to the counter 

7. Period of time to repeat the list of goods with customer 

8. Period of time to invoice 

9. Period of time of staff to inspect bill and goods 

10. Period of time to pay and change the money 

11. Period of time of customer sign in bill 

 

According descriptions of work from activities 1 – 11 for providing service, it can be 

created questionnaire to interview. Service complexity score is determined by 8 service 

providers who have deep understanding about work and have a direct experience in 

store service with this company more than 10 years. Results of service complexity score 

from survey have shown in Appendices C.1. Therefore, the final result of service 

complexity score was concluded by using mode statistic as presented in table 4.7. 

 

Then, service time has been examined from the actual operation by timekeeping of 

employee productivity. Therefore, each activity in store service has separated to each 

service provider and thus to collect a service time, researcher reckons 10 times in each 

activity following the service provider. Results of service time have shown in 

Appendices C.2, and a final result has concluded from average period of service time in 

each activity as shown in table 4.7. 

 

In term of standard time, it has been defined by a person who has deep understanding 

about work and has a direct experience in this store service. To collect standard time, 

researcher reckons 4 times in each activity by simulate situation. Results of standard 

time have shown in Appendices C.3, and a final result has concluded from average 

period of standard time in each activity as shown in table 4.7. 

 

However, to create questionnaire for interview, occurrence score, severity score and 

Kano score are determined by 33 participants who are the customer and always visits 

this company. Occurrence score was found in rate of failure occurrence by asking in 

two ways: ever or never met that failure, and convert it into percent of customers who 

have ever met that failure. Then, those percent integrate with score of occurrence as 

show in table 4.5. Results from survey have shown in appendices C.4, and a final result 

has presented in table 4.6. 

 

Table 4.5 Integrating percent of customer met failure with score of occurrence 

 

 

 

 

 

 

 

 

 

% Ever Score

90-100 % 10

81-90 % 9

71-80 % 8

61-70 % 7

51-60 % 6

41-50 % 5

31-40 % 4

21-30 % 3

11-20 % 2

0-10 % 1
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Severity score was conducted by asking the feeling of customers if they have to meet 

that failure in every time they go to this store. The ranking score is from 1 to 10, for 1 is 

likely no effect of customer decision to come to this store again if the failure occurs 

with them, and a degree of effect customer feeling will increase until 10 score. Then, 

results of severity’s survey has presented in Appendices C.5. Therefore, the final result 

of severity score that exist in table 4.6 was concluded by using mode statistic. 

 

In the last part of questionnaire is reverse Kano questionnaire, it can presents Kano 

score that represents the attitude of customer with failure in each service activity by 

random 22 questions as show in appendices C.6, and a result from reverse Kano 

questionnaire has presented in appendices C.7. Therefore, to decide Kano score in each 

service activity from 33 participants, this research select the worst case (must-be score) 

if the score results are same. 

 

Then, this research proposes that customer satisfaction in service quality transform from 

customer dissatisfaction     which analyze by 3 factors: attitude of customer with 

failures or K value, severity     and occurrence    . Thus, results of calculating 

customer satisfaction in each service activity are presented in table 4.6.  

 

Table 4.6 Results of customer satisfaction in store service 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Then, to calculate service index which can analyze by 3 factors: service complexity 

score, degree of customer satisfaction in service quality and time, table 4.7 presents 

store service index calculation. 

 

 

Service Service Attitude of customer customer Customer satisfaction

occurrenc sevirity with failure dissatisfaction

1 Customers have to wait. 10 5 0 10 0.990

2 Staff does not have good customer relations 4 1 -1 4 0.996

3
Goods are not available or not enough according 

to customer requirements.
9 5 -1 1.8 0.998

4
Customers have to wait for storage staff to 

arrange their goods
10 1 0 10 0.990

5
Customers have to wait for the preparations of 

goods.
9 1 -1 9 0.991

6
Customers have to wait for storage staff to 

transfer goods to the counter.
10 1 -1 10 0.990

7
Staff taking the wrong size, wrong specification or 

improper number of goods' order.
6 5 -1 1.2 0.999

8 Staff estimates the wrong product price. 3 8 -1 0.375 1.000

9

Staff have bad behaviour such as picking and 

putting goods by sarcastic behaviour or throwing 

of goods.

3 8 -1 0.38 0.9996

10
Staff gives the wrong change to customer (e.g. as 

change money is insufficient).
3 1 -1 3 0.997

11
Staff forgets to rip the bill stub and give to the 

customer.
5 1 0 5 0.995

No. Potential cause of dissatisfaction of customer
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Table 4.7 Store service index calculation 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Hence, the overall service index of this service is: 
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Service index of store service is 75.041% 

 

According to the service index, it creates from three components: complexity, time and 

service quality. The way to find the component that causes a big effect to service index, 

this research calculates service index by divide into 3 sections as shown in table 4.8:  

 

Table 4.8 Discussion in case of store service 

 

 

 

 

 

 

 

 

 

 

 

Factors Service index

service complexity score 85.056%

service complexity score + controlling service time 75.401%

service complexity score + controlling service time   

+ degree of customer satisfaction in service quality 
75.041%

 Service Time Service Service Standard Degree of 

(sec.) Complexity Score Time (sec.) satisfaction 

1 Customer arrives 7.4 1 7.4 7.0 0.990 6.930

2 Customer orders goods 49.3 2 98.6 47.0 0.996 46.812

3 Staff checks inventory 28.4 1 28.4 23.8 0.998 23.707

4
Staff relays list of goods to storage using 

walkie-talkie
10.0 1 10.0 10.0 0.990 9.900

5 Storage staff arranges the list of goods
 69.5 1 69.5 51.0 0.991 50.541

6 Storage staff transfer goods to the counter 18.3 1 18.3 18.5 0.990 18.315

7 Customer checks the goods 10.8 1 10.8 9.8 0.999 9.738

8 Staff invoices bill 28.1 1 28.1 27.8 1.000 27.740

9 Staff inspects bill with goods 18.7 1 18.7 18.8 1.000 18.743

10 Customer pays 34.2 1 34.2 30.3 0.997 30.159

11 Customer signs in the bill 5.9 1 5.9 5.0 0.995 4.975

Total 280.60 12.00 329.90 248.75 247.560

No. Activity
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Table 4.8 shows that right now service index of second case (75.041%) is better than 

first case study. In term of service quality, it also the same with the first case study 

which is right now the customer do not feel much of the effect on service quality.  

 

However, the overall of service index in second case study was dropped because of time 

factor that the problem is directly related to service provider team which cannot respond 

quickly enough because the second case is a pure service company when comparing 

with first case study that sell product with service. Then, if this company wants to 

improve their service supportability, they should focus on time of service from service 

provider. 
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CHAPTER 5 

 

CONCLUSIONS AND RECOMMENDATIONS 

 

5.1 Conclusions 

 

This research has been proposed to improve product design for service excellence 

concept by integration of service quality aspect into product design in order to ensure 

quality in service for enhancing service excellence. This concept tries to integrate 

service quality aspect into existing service index    . The service index has been 

introduced to identify a current service supportability performance of an existing 

product. The way to incorporate service quality aspect into existing service index, it has 

to be transformed into customer satisfaction in service quality.  

 

To identify customer satisfaction in the quality of service, it has been derived from 

customer dissatisfaction. That severity and occurrence are viewed as the factors 

influencing and that weights are considered also to differentiate the influence of these 

two factors. 

 

From the case study, it has been conducted to show how the new propose approach can 

be used in practice. Installation aluminum window with glass service and store service 

have been selected as a practical example, and the weights of severity and occurrence 

are ignored. The results of two cases study were promising and showed that the concept 

can be implemented. 

 

The result of new service index reflects overall performance of service supportability 

and shows the current stage of customer satisfaction in service quality of existing 

product, so that, it can provide manufacture to better understand the level of their 

service performance. When, a product has designed for service responding to customer 

requirements, customer delightful can be achieved. This can lead the company to be the 

top on the market. 

 

5.2 Recommendations 

 

 Weight given to three factors of service index may not equal importance. It 

should generate a weight to each factor. 

 

 Besides three factors that have been proposed, it may have other factors that can 

make the service index more robust which can clearly reflect service 

supportability better than now. 
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APPENDICES 

 

Appendices A 

 

A.1 Suggested evaluation criteria and ranking system for the occurrence of failure 

in a design FMEA 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Ford Motor Company (1988) 

 

 

A.2 Suggested evaluation criteria and ranking system for the severity of effects for 

a design FMEA 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Ford Motor Company (1988) 
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A.3 Suggested evaluation criteria and ranking system for the detection of a cause 

of failure or failure mode in a design FMEA 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Ford Motor Company (1988) 
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Appendices B 

 

B.1 Results of complexity in installation aluminum window with glass service  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Tech. 1 Tech. 2 Tech. 3
1 Customer contacts The company talks/persuades the customer 2 2 2 2

2
Make appointment (through 

phone) with customer for site visit.
The company checks the schedule of Measuring Team. 2 1 1 1

3
Organize a team to do 

measurements in the site

Company has to schedule the Measuring Team based on the 

current schedule.
2 1 1 1

4

To measure the actual working 

site (decide a design with 

customer + spec of product)

Measurement is taken by measuring tape. The area is not 

convenient for measuring and /or technicians may be required to 

climb or move over obstacles.

3 2 3 3

5
Draw a sample of window style 

on the paper 

Expert/technician draws a sample of window style, first on the 

paper with pencils and then drawing it again with colour pens.
2 2 3 2

6
Calculations of drawing/design to 

assess price

Expert/technician calculates the total quantity, cost and price of 

materials then adds profit margin for the total price, which should 

be lower than the estimated price of the competitor.

2 2 3 2

7 Offers drawing and prices Scan the sample drawing and transmit via email. 2 1 1 1

8 Setting appointment for the work The company checks the schedule of  Installation Team. 2 1 1 1

9 Organize an Installation Team 
Company schedules the Installation Team based on the current 

schedule.
2 1 1 1

10
Company calculates availability of 

materials by size and volume 

Company will supply materials the available in the warehouse of 

company. Then, if the materials are not enough, company will 

purchase more or place order for a particular item.

1 2 1 1

11

The Installation Team cut 

aluminum and glass following the 

size and assembly requirement.

Installation team needs to measure and cut aluminum and glass 

following the sizes defined. Cutting of aluminum is done with 

portable cutter and cutting of glass with diamond-glass cutter. 

Extra precaution is observed in order not to break the glass. 

Then, parts are assembled.

1 2 2 2

12

Transportation of materials to 

work site; preparation to start 

installation.

Installation Team hauls the materials such as pocket device, 

aluminum frame, aluminum bar, glass and portable cutter to the 

site work using pickup truck . Extra precaution is observed to 

prevent breakage of materials.

2 3 3 3

13

Installation Team prepares for the 

installation of aluminum frame by 

measuring the rectangular cement 

frame

Measure the width of the cement frame by using plumb bob and 

steel square (size 10cm). Then, for the height, measure and level 

by using water hose, leveling one side with the other. If points are 

not of the same level/height, then wood support is needed.

2 3 2 2

14
Drill on cement wall for aluminum 

frame to latch on

The aluminum frame is matched to latch location. Using the hand 

drill, the cement wall is hollowed.
1 2 1 1

15

Insert plastic plug and bolts to 

attach aluminum frames with the 

cement wall

Fasten aluminum frame with cement wall and then, using hammer, 

pound the plug plastic into holes. If the plug plastic protrude, plug 

plastic's head has to be cut off a little. After that, nail and tighten 

the nut firmly.

1 2 1 1

16
Install aluminium window in 

aluminum frame.

Place the top-most of the aluminum window panes first and then 

install downwards. Next, arrange the caster into the blog in 

aluminum frames.

1 2 1 1

17 Install the aluminum caster 
Use the four-pointed screwdriver to tighten the caster and fit a 

level.
1 2 1 1

18

Take  DAP (Acrylic Latex Caulk) 

along the edge of the aluminum 

frame

Put DAP in between cement wall and aluminum frame using 

DAP's gun. For not smooth cement floor, apply extra DAP to 

smoothen. Then using the bottle of DAP smoothen out the entire 

surface.

1 2 2 2

19 Cleaning of aluminum
Using turpentine or kerosene coated in cloth and then wiped on 

the aluminium. 
1 1 1 1

20 Cleaning of glass Using window cleaner and newspaper to clean the glass. 1 1 1 1

21 Cleaning the working area Using broom and dustpan to clean up working area 1 1 1 1

22
Checking the installed aluminium 

window and other work

Inspection Team checks for any defect or scratch at surface of 

work and test the locking system and sliding system of aluminium 

window.

1 1 1 1

23 Delivered to customers 
Teaching customers to lock the aluminium window.

 1 1 1 1

Nature of activities
Complexity score

ConclusionActivitiesNo.
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B.2 Results of service time in installation aluminum window with glass service  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Tech. 1 Tech. 2 Tech. 3

1 Customer contacts Period of time to deal with customer. 60 mins 30 - 60 mins 60 mins 1

2
Make appointment (through phone) 

with customer for site visit.

Period of customer waiting time from the time 

of appointment to measurement. 
1-2 days 1 -2 days

2 days
48

3
Organize a team to do measurements 

in the site

Period of customer waiting time for the 

company to do measurement at the site during 

the date of appointment.

1 -2 days 1 day 1 day 48

4

To measure the actual working site 

(decide a design with customer + 

spec of product)

Period of time to measure and discuss with 

customer  
60 mins

1 hrs-1 

hr30mins
 60 mins 1.5

5
Draw a sample of window style on 

the paper 

Period of time for technicians to draw a sample 

of window style on the paper.      
120 mins 2 hrs 2 hrs 2

6
Calculations of drawing/design to 

assess price
Period of time of technicians to calculate. 60 mins

1 hrs-1 

hr30mins
1 hr 1.5

7 Offers drawing and prices Period of time to scan and transmit via email. 45 mins 30 mins 30 mins 0.75

8 Setting appointment for the work

Period of time for customer to wait from 

company appointment to company start 

working. 

1 -2 days 1 -2 days 1 -2 days 48

9 Organize an Installation Team 

Period of waiting time of customer for the 

company  to start working at the work site on 

the date of appointment.

2 days 2 days 2 days 48

10
Company calculates availability of 

materials by size and volume 

Period of waiting time of customer for the 

company to order materials.                 
1 -2 days 1 -7 days 1-2 days 48

11

The Installation Team cut aluminum 

and glass following the size and 

assembly requirement.

Period of waiting time of customer for company 

to assemble the window frame for installation.
1 -2 days 1 -2 days 1-2 days 48

12
Transportation of materials to work 

site; preparation to start installation.

Period of time to carry materials or devices to 

the work site.
1 hr 1 hrs 30 mins 1

13

Installation Team prepares for the 

installation of aluminum frame by 

measuring the rectangular cement 

frame

Period of time to measure the rectangular 

cement frame for the installation aluminum 

frame.

45 mins 30 mins 30 mins 0.75

14
Drill on cement wall for aluminum 

frame to latch on

 


Period of time to drill cement wall 15 mins 24 mins 15 mins 0.4

15
Insert plastic plug and bolts to attach 

aluminum frames with the cement wall

Period of time to insert plug plastic and bolts to 

attach the aluminum frames to the cement wall
15 mins 24 mins 15 mins 0.4

16
Install aluminium window in aluminum 

frame.

Period of time to place aluminum window in 

aluminum frame     
10 mins 10 mins 10 mins 0.17

17 Install the aluminum caster Period of time to install the aluminum caster. 10 mins 10 mins 10 mins 0.17

18
Take  DAP (Acrylic Latex Caulk) 

along the edge of the aluminum frame
Period of time to apply DAP. 20 mins 20 mins 30 mins 0.5

19 Cleaning of aluminum Period of time to clean aluminum 10 mins 10 mins 10 mins 0.17

20 Cleaning of glass Period of time to clean  glass. 10 mins 10 mins 10 mins 0.17

21 Cleaning the working area Period of time to clean the working area 15 mins 15 mins 10 mins 0.25

22

Checking the installed aluminium 

window and other work

Period of time to checking an applications of 

aluminium window and overall of the work 
15 mins

15 mins 10 mins
0.25

23 Delivered to customers Period of time to delivered to customers. 30 mins 30 mins 30 mins 0.5

Conclusion 

(hrs)
No. Activities

Service Time
Period of time
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B.3 Results of occurrence in installation aluminum window with glass service  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1
Technicial cannot deal with the 

customer
x very few x x very few

2

Customers have to wait for the 

company to make an appointment to 

visit the site.

x sometime x often x often

3

Customer has to wait for the team of 

company to do measuremesnts at 

the site on the appointed date.

x sometime x often x often

4
Company cannot meet the actual 

needs of customers.
x very few x x few

5
Customer have to wait for the 

drawing of window style.
x sometime x sometime x sometime

6 Customers have to wait to bid. x always x always x always

7

The sample drawing of the  

proposed  window style is 

incomprehensible to customer.

x very few x x

8

Customers have to wait for the 

company to make an appointment to 

start working.

x sometime x sometime x not too much

9

Customer has to wait for the 

Installation Team to start working at 

the work site on the date of 

appointment.

x few x not too much x not too much

10

Customers have to wait for the 

purchasing materials such as 

aluminum, glass.

x not too much x not too much x sometime

11

Customers have to wait for the 

company to assemble the window 

frame for installation.

x sometime x often x often

12

Installation Team carrying materials 

or devices bump against appliance in 

customer's house causing damage. 

x very few x very few x very few

13

Installation Team wears shoes when 

climbing on the table or chair of 

customer, and resulting to dirtied or 

damaged furniture.

x x x

14
Installation Team cracks the cement 

wall or tiles being drilled 
x very few x few x few

15
A bolt protruding from the aluminum 

frame.
x very few x x very few

16
Wall of customers house is dirtied by 

technicians. 
x few x few x few

17
Caster cannot easily slide along the 

aluminium window (non-smooth).
x x x very few

18

DAP messes the aluminum frame or 

DAP lumps resulting to not flat 

surface

x x x very few

19 Aluminum is dirty or scratched x few x x few

20
Glass is not clean or scratched by 

the ring or the staff's shirt buttons.
x few x x very few

21  The working area is not clean. x few x x very few

22
Inspection Team makes the 

customer's home dirty.
x x x

Tech. 1 Tech. 2 Tech. 3When you provide service to 

customer, have you ever 

been met this situatin? 

No.      If ever,     

 How often?
Never Ever

     If ever,     

  How often?
NeverEver

     If ever,     

 How often?
Never Ever
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B.4 Results of severity in installation aluminum window with glass service  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1=less effect

1 Employees do not have good human relations 1 5 1 2 8

2 Customers have to wait for the company to make an appointment to visit the site. 3 1 1 7 2 2 1

3
Customer has to wait for the team of company to do measuremesnts at the site on the 

appointed date.
4 2 1 5 1 3 1

4 Company cannot meet the actual needs of customers. 2 4 5 1 5

5 Customer have to wait for the drawing of window style. 1 2 4 5 1 1 1 1 1

6 Customers have to wait to bid. 2 1 3 5 1 3 2

7 The sample drawing of the  proposed  window style is incomprehensible to customer. 4 4 1 2 2 1 3

8 Customers have to wait for the company to make an appointment to start working. 3 1 5 1 4 1 2

9
Customer has to wait for the Installation Team to start working at the work site on the 

date of appointment.
1 5 1 2 3 3 2

10 Customers have to wait for the purchasing materials such as aluminum, glass. 3 1 6 2 3 2

11 Customers have to wait for the company to assemble the window frame for installation. 1 3 5 2 2 2 1 1

12
Installation Team carrying materials or devices bump against appliance in customer's 

house causing damage. 
1 3 13

13
Installation Team wears shoes when climbing on the table or chair of customer, and 

resulting to dirtied or damaged furniture.
1 3 13

14 Installation Team cracks the cement wall or tiles being drilled 3 3 11

15 A bolt protruding from the aluminum frame. 1 1 1 2 7 5

16 Wall of customers house is dirtied by technicians. 3 5 9

17 Caster cannot easily slide along the aluminium window (non-smooth). 1 5 11

18 DAP messes the aluminum frame or DAP lumps resulting to not flat surface 3 6 8

19 Aluminum is dirty or scratched 1 2 5 9

20 Glass is not clean or scratched by the ring or the staff's shirt buttons. 1 2 4 10

21  The working area is not clean. 2 3 5 7

22 Inspection Team makes the customer's home dirty. 1 1 5 10

No.
If you have to meet this situation in everytime of service, how much of 

effect that make you do not want to use the service for this company?
1 2 3

10=very big effect

9 104 5 6 7 8
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B.5 Random Kano questionnaire in installation aluminum window with glass 

service  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1 If the employees have good human relations.

2 If  the companycan immediately make an appointment to visit the site.

3
If the team of companycan do measuremesnts at the site on your 

appointed date.

4  If caster can slide smooth along the aluminium window.

5  If  DAP is smooth with cement walls and aluminium.

6
If  installation Team wears shoes when climbing on the table or chair of 

you, and resulting to dirtied or damaged furniture.

7 If Installation Team cracks the cement wall or tiles being drilled.

8 If the employees do not have good human relations.

9
If you have to wait for the company to make an appointment to visit the 

site.

10 If the company csn make an appointment to start working following you.

11
If the Installation Team can start working at the work site on the date of 

your appointment, what do you feel? 

12
If  DAP messes the aluminum frame (Stained cement walls / floor) or DAP 

lumps resulting to not flat surface.

13 If aluminum is dirty or scratched.

14  If the you have to wait to bid.

15
If the sample drawing of the  proposed  window style is incomprehensible 

to you.

16  If the company can meet the actual needs of your.

17  If you  can immediately see the drawing of window style.

18 If  you can  immediately know the price of work.

19 If the working area is clean.

20  If Inspection Team carefully inspect  your home.

21
 If Installation Team have some tools that can make easily to carry 

materials or devices.

22
 If  installation Team have tools for easily installation, no need to use your 

farniture.

23 If glass is not clean or scratched by the ring or the staff's shirt buttons.

24
If the working area is not clean such as having fag ends/cigarette filters at 

the floor.

25
 If Inspection Team makes your home dirty such as wearing the shoes into 

the house.

26
If you have to wait for the company to make an appointment to start 

working.

27
 If you have to wait for the Installation Team to start working at the work 

site on the date of appointment.

28
If you have to wait for the team of company to do measuremesnts at the 

site on the appointed date.

29 If the company cannot meet the actual needs of your.

30
If the sample drawing of the  proposed  window style can easily 

understand to you.

Dislike
   Very    

  dislike
No. What do you feel? If this situation occur to you.

  Very     

    like
Like  Neutral
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B.6 Results of reverse Kano in installation aluminum window with glass service  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1) Very like 2) Like 3) Neutral 4) Dislike 5) Very dislike

1) Very like

2) Like

3) Neutral

4) Dislike 3 2

5) Very dislike 5 7

Customer requirements
possitive 1.If the employees have good human relations, what do you feel?

negative 8. If the 

employees do not have 

good human relations, 

what do you feel?

1) Very like 2) Like 3) Neutral 4) Dislike 5) Very dislike

1) Very like

2) Like 1

3) Neutral 1

4) Dislike 7 5

5) Very dislike 3

negative 9. If you have 

to wait for the 

company to make an 

appointment to visit 

the site, what do you 

feel?

Customer requirements

possitive 2. If  the companycan immediately make an appointment to visit 

the site, what do you feel?

31 If aluminum is clean and do not have scratched.

32 If glass is clean.

33 If wall of your house is dirtied by technicians.

34  If caster cannot easily slide along the aluminium window (non-smooth).

35
If  a bolt protruding from the aluminum frame. (Does not affect the use, but 

does not look good).

36 If you  have to wait for the drawing of window style.

37
If Installation Team be careful to cracks the cement wall or tiles being 

drilled. 

38 If  a bolt do not protruding from the aluminum frame.

39 If the company be careful to make  wall of your house dirtied.

40 If the company already assembled the window frame for installation.

41  If you have to wait for the purchasing materials such as aluminum, glass.

42
If you have to wait for the company to assemble the window frame for 

installation.

43
If Installation Team carrying materials or devices bump against appliance 

in your house causing damage.

44 If the company already have materials such as aluminum, glass.

Dislike
   Very    

  dislike
No. What do you feel? If this situation occur to you.

  Very     

    like
Like  Neutral
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1) Very like 2) Like 3) Neutral 4) Dislike 5) Very dislike

1) Very like

2) Like

3) Neutral 2 2

4) Dislike 5 7

5) Very dislike 1

Customer requirements

possitive 17 If you  can immediately see the drawing of window style, what 

do you feel?

negative 36.If you  

have to wait for the 

drawing of window 

style, what do you feel?

1) Very like 2) Like 3) Neutral 4) Dislike 5) Very dislike

1) Very like

2) Like 1

3) Neutral 2 3

4) Dislike 5 5

5) Very dislike 1

Customer requirements

possitive 18.  If  you can  immediately know the price of work,  what do 

you feel?

negative 14. If the you 

have to wait to bid,  

what do you feel?

1) Very like 2) Like 3) Neutral 4) Dislike 5) Very dislike

1) Very like

2) Like

3) Neutral 1

4) Dislike 5 9

5) Very dislike 1 1

Customer requirements

possitive 30. If the sample drawing of the  proposed  window style can 

easily understand to you, what do you feel?

negative 15. If the 

sample drawing of the  

proposed  window 

style is 

incomprehensible to 

you, what do you feel?

1) Very like 2) Like 3) Neutral 4) Dislike 5) Very dislike

1) Very like

2) Like 1

3) Neutral 6 5

4) Dislike 4 1

5) Very dislike

Customer requirements

possitive 3. If the team of companycan do measuremesnts at the site onyour 

appointed date, what do you feel?

negative 28.If you 

have to wait for the 

team of company to 

do measuremesnts at 

the site on the 

appointed date, what 

do you feel?

1) Very like 2) Like 3) Neutral 4) Dislike 5) Very dislike

1) Very like

2) Like

3) Neutral

4) Dislike 3 10

5) Very dislike 3 1

Customer requirements

possitive 16. If the company can meet the actual needs of your, what do you 

feel?

negative 29. If the 

company cannot meet 

the actual needs of 

your, what do you feel?
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1) Very like 2) Like 3) Neutral 4) Dislike 5) Very dislike

1) Very like

2) Like 1

3) Neutral 4 5

4) Dislike 4 3

5) Very dislike

Customer requirements

possitive 11. If the Installation Team can start working at the work site on 

the date of your appointment, what do you feel?

negative 27. If you 

have to wait for the 

Installation Team to 

start working at the 

work site on the date 

of appointment, what 

do you feel?

1) Very like 2) Like 3) Neutral 4) Dislike 5) Very dislike

1) Very like

2) Like 1

3) Neutral 2 4 1

4) Dislike 3 5

5) Very dislike 1

possitive 44. If the company already have materials such as aluminum, glass, 

what do you feel?

negative 41. If you 

have to wait for the 

purchasing materials 

such as aluminum, 

glass, what do you 

feel?

Customer requirements

1) Very like 2) Like 3) Neutral 4) Dislike 5) Very dislike

1) Very like 1

2) Like 1

3) Neutral 4 6 1

4) Dislike 1 3

5) Very dislike

Customer requirements

possitive 40.If the company already assembled the window frame for 

installation, what do you feel?

negative 42. If you 

have to wait for the 

company to assemble 

the window frame for 

installation, what do 

you feel?

1) Very like 2) Like 3) Neutral 4) Dislike 5) Very dislike

1) Very like

2) Like

3) Neutral

4) Dislike 2 3

5) Very dislike 3 8 1

Customer requirements

possitive 21. If Installation Team have some tools that can make easily to 

carry materials or devices, what do you feel?

negative 43. If 

Installation Team 

carrying materials or 

devices bump against 

appliance in your 

house causing damage, 

what do you feel?

1) Very like 2) Like 3) Neutral 4) Dislike 5) Very dislike

1) Very like

2) Like

3) Neutral 3 1

4) Dislike 5 8

5) Very dislike

Customer requirements

possitive 10. If the company csn make an appointment to start working 

following you, what do you feel?

negative 26. If you 

have to wait for the 

company to make an 

appointment to start 

working, what do you 

feel?
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1) Very like 2) Like 3) Neutral 4) Dislike 5) Very dislike

1) Very like

2) Like

3) Neutral

4) Dislike 1 4

5) Very dislike 7 5

Customer requirements

possitive 22. If  installation Team have tools for easily installation, no need 

to use your farniture, what do you feel?

negative 6. If  

installation Team 

wears shoes when 

climbing on the table 

or chair of you, and 

resulting to dirtied or 

damaged furniture, 

what do you feel?

1) Very like 2) Like 3) Neutral 4) Dislike 5) Very dislike

1) Very like

2) Like

3) Neutral

4) Dislike 2 5

5) Very dislike 4 5 1

Customer requirements

possitive 37. If Installation Team be careful to cracks the cement wall or tiles 

being drilled , what do you feel?

negative 7. If 

Installation Team 

cracks the cement wall 

or tiles being drilled , 

what do you feel?

1) Very like 2) Like 3) Neutral 4) Dislike 5) Very dislike

1) Very like

2) Like

3) Neutral 1 1

4) Dislike 6 6

5) Very dislike 1 2

Customer requirements

possitive 38. If  a bolt do not protruding from the aluminum frame, what do 

you feel?

negative35. If  a bolt 

protruding from the 

aluminum frame. 

(Does not affect the 

use, but does not look 

good) , what do you 

feel?

1) Very like 2) Like 3) Neutral 4) Dislike 5) Very dislike

1) Very like

2) Like

3) Neutral

4) Dislike 3 6

5) Very dislike 5 3

Customer requirements

possitive 39.If the company be careful to make  wall of your house dirtied,  

what do you feel?

negative 33. If wall of 

your house is dirtied 

by technicians,  what 

do you feel?

1) Very like 2) Like 3) Neutral 4) Dislike 5) Very dislike

1) Very like

2) Like

3) Neutral

4) Dislike 2 6

5) Very dislike 8 1

Customer requirements

possitive 4.  If caster can slide smooth along the aluminium window,  what 

do you feel?

negative 34. If caster 

cannot easily slide 

along the aluminium 

window (non-smooth), 

 what do you feel?
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1) Very like 2) Like 3) Neutral 4) Dislike 5) Very dislike

1) Very like

2) Like

3) Neutral

4) Dislike 5 2

5) Very dislike 4 6

Customer requirements

possitive 5. If  DAP is smooth with cement walls and aluminium,  what do 

you feel?

negative 12.If  DAP 

messes the aluminum 

frame (Stained cement 

walls / floor) or DAP 

lumps resulting to not 

flat surface,  what do 

you feel?

1) Very like 2) Like 3) Neutral 4) Dislike 5) Very dislike

1) Very like

2) Like

3) Neutral

4) Dislike 2 5

5) Very dislike 8 2

Customer requirements

possitive 31. If aluminum is clean and do not have scratched,  what do you 

feel?

negative 13.If 

aluminum is dirty or 

scratched,  what do 

you feel?

1) Very like 2) Like 3) Neutral 4) Dislike 5) Very dislike

1) Very like

2) Like 1

3) Neutral

4) Dislike 6 5

5) Very dislike 3 2

Customer requirements
possitive 32.If glass is clean,  what do you feel? 

negative 23. If glass is 

not clean or scratched 

by the ring or the 

staff's shirt buttons,  

what do you feel?

1) Very like 2) Like 3) Neutral 4) Dislike 5) Very dislike

1) Very like

2) Like

3) Neutral

4) Dislike 5 5

5) Very dislike 4 3

Customer requirements
possitive 19. If the working area is clean,  what do you feel? 

negative 24.  If the 

working area is not 

clean such as having 

fag ends/cigarette 

filters at the floor,  

what do you feel?

1) Very like 2) Like 3) Neutral 4) Dislike 5) Very dislike

1) Very like

2) Like

3) Neutral

4) Dislike 2 6

5) Very dislike 7 2

negative 25. If 

Inspection Team 

makes your home dirty 

such as wearing the 

shoes into the house,  

what do you feel?

Customer requirements

possitive 20.  If Inspection Team carefully inspect  your home ,  what do 

you feel?
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Appendices C 

 

C.1 Results of complexity in store service  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

C.2 Results of service time in store service  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Tech.1 Tech.2 Tech.3 Tech.4 Tech.5 Tech.6 Tech.7 Tech.8

1 Customer arrives
Customer stands or sits in a queue               

(preparing to order) 
1 1 1 1 1 1 1 2 1

2 Customer orders goods

Staff lists down the orders on a paper 

manually, then, repeats the items to the 

customer. Since in some cases customer 

cannot clearly provide good's specification, 

staff needs to make clarification with customer.  

1 2 2 2 2 2 1 2 2

3 Staff checks inventory
Staff uses computer to check order list's 

inventory.
1 1 1 1 2 1 1 2 1

4
Staff relays list of goods to 

storage using walkie-talkie

Staff tells list of goods for storage staff by use 

of walkie-talkie.
1 2 1 1 1 1 1 1 1

5
Storage staff arranges the list 

of goods

Storage staff arranges the list of goods 

according to source shelves.
1 1 1 2 1 1 1 2 1

6
Storage staff transfer goods 

to the counter

Storage staff transfers goods to the counter by 

hand-carrying.
2 1 1 1 1 1 1 1 1

7 Customer checks the goods
Staff at the counter repeats the list of goods 

and number of items with customer. 
2 2 1 1 1 1 1 1 1

8 Staff invoices bill Staff fills out the invoice manually. 1 1 1 1 1 1 1 2 1

9 Staff inspects bill with goods
Staff  inspects bill with list of goods and then 

put it into a plastic bag. 
2 2 1 1 1 1 1 2 1

10 Customer pays Customer pays for goods and waits for change. 1 1 1 1 1 1 2 1 1

11 Customer signs in the bill

Customer signs in the bill to accept the goods. 

Then, staff rips the bill stub and give to 

customer.

1 1 1 1 1 1 1 1 1

Nature of activities ConclusionActivitiesNo.
Complexity score

Time1 Time2 Time3 Time4 Time5 Time6 Time7 Time8 Time9 Time10

1 Customer arrives Waiting time of customer 8 6 5 10 9 6 8 7 7 8 7.4

2 Customer orders goods Period of time to list order 43 47 39 61 46 40 62 50 56 49 49.3

3 Staff checks inventory Period of time to check inventory 22 29 40 16 32 26 42 19 25 33 28.4

4

Staff relays list of goods 

to storage using walkie-

talkie

Period of time to relay list of goods to 

storage staff
9 5 7 12 10 13 8 10 12 14 10

5

Storage staff arranges the 

list of goods Period of time to arrange the goods 42 41 21 116 79 75 129 96 20 76 69.5

6
Storage staff transfer 

goods to the counter

Period of time to transfer goods to the 

counter
14 19 15 18 16 19 23 20 24 15 18.3

7
Customer checks the 

goods

Period of time to repeat the list of 

goods with customer
11 9 12 8 9 10 12 13 11 13 10.8

8 Staff invoices bill Period of time to invoice 27 30 35 27 28 33 27 27 27 20 28.1

9
Staff inspects bill with 

goods

Period of time of staff to inspect bill 

and goods
18 18 20 17 21 18 22 19 12 22 18.7

10 Customer pays
Period of time to pay and change the 

money
45 30 27 28 33 46 48 26 27 32 34.2

11 Customer signs in the bill Period of time of customer sign in bill 5 6 5 8 7 6 6 6 5 5 5.9

ConclusionNo. Activities
Service Time (Second)

Period Time 
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C.3 Results of standard service time in store service  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

C.4 Results of occurrence in store service  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Time1 Time2 Time3 Time4

1 Customer arrives Waiting time of customer 7 6 7 8

2 Customer orders goods Period of time to list order 52 45 43 48

3 Staff checks inventory Period of time to check inventory 30 20 20 25

4

Staff relays list of goods 

to storage using walkie-

talkie

Period of time to relay list of goods to 

storage staff
10 10 10 10

5
Storage staff arranges the 

list of goods
Period of time to arrange the goods 40 53 54 57

6
Storage staff transfer 

goods to the counter

Period of time to transfer goods to the 

counter
17 20 18 19

7
Customer checks the 

goods

Period of time to repeat the list of 

goods with customer
10 10 7 12

8 Staff invoices bill Period of time to invoice 30 27 27 27

9
Staff inspects bill with 

goods

Period of time of staff to inspect bill 

and goods
20 17 18 20

10 Customer pays
Period of time to pay and change the 

money
33 27 30 31

11 Customer signs in the bill Period of time of customer sign in bill 5 5 4 6 5

18.5

9.75

27.75

18.75

30.25

7

47

23.75

10

51

No. Activities ConclusionPeriod Time 
Standard time  (Second)

1 Customers have to wait. 31 2 33 94%

2 Staff does not have good customer relations 13 20 33 39%

3
Goods are not available or not enough according to customer 

requirements.
28 5 33 85%

4 Customers have to wait for storage staff to arrange their goods 31 2 33 94%

5 Customers have to wait for the preparations of goods. 28 5 33 85%

6
Customers have to wait for storage staff to transfer goods to 

the counter.
31 2 33 94%

7
Staff taking the wrong size, wrong specification or improper 

number of goods' order.
19 14 33 58%

8 Staff estimates the wrong product price. 8 25 33 24%

9
Staff have bad behaviour such as picking and putting goods by 

sarcastic behaviour or throwing of goods.
7 26 33 21%

10
Staff gives the wrong change to customer (e.g. as change 

money is insufficient).
7 26 33 21%

11 Staff forgets to rip the bill stub and give to the customer. 14 19 33 42%

% EverTotalNo.
Have you ever met this situation when you buy a 

goods from this store?
Ever Never
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C.5 Results of severity in store service  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

C.6 Random Kano questionnaire in store service 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1=less effect

1 Customers have to wait. 11 4 4 1 8 2 2 1

2 Staff does not have good customer relations 11 2 2 2 2 2 1 3 2 6

3 Goods are not available or not enough according to customer requirements. 7 5 4 4 8 1 2 2

4 Customers have to wait for storage staff to arrange their goods 14 2 7 2 5 1 1 1

5 Customers have to wait for the preparations of goods. 13 5 5 6 1 1 2

6 Customers have to wait for storage staff to transfer goods to the counter. 14 4 3 5 5 2

7
Staff taking the wrong size, wrong specification or improper number of goods' 

order.
2 4 1 8 7 4 5 1 1

8 Staff estimates the wrong product price. 3 3 2 4 3 3 4 5 3 3

9
Staff have bad behaviour such as picking and putting goods by sarcastic 

behaviour or throwing of goods.
4 2 2 2 1 2 3 10 3 4

10 Staff gives the wrong change to customer (e.g. as change money is insufficient). 7 3 2 4 3 3 2 2 3 4

11 Staff forgets to rip the bill stub and give to the customer. 12 7 3 6 4 1

No.

If you have to meet this situation in everytime of service, how 

much of effect that make you do not want to use the service for 

this company?

1 2 3 9

10= very big effect

104 5 6 7 8

1 If you have to wait.

2 If staff does not have good customer relations.

3 If you have to wait for the preparations of good

4 If you no need to wait.

5 If you have to wait for storage staff to arrange their goods.

6 If goods are not available or not enough according to your requirements.

7 If staff have good customer relations.

8 If you can immediately receive goods.

9 If you do not have to wait for storage staff to arrange their goods.

10 If goods are available and enough according to your requirements.

11 If staff gives the right change to you.

12
If staff taking the wrong size, wrong specification or improper number 

of goods' order.

13 If you have to wait for storage staff to transfer goods to the counter.

14 If staff can estimates the right product price.

15
If staff gives the wrong change to you (e.g. as change money is 

insufficient).

16
If staff can take the right size, right specification and right number of 

goods' order.

17 If staff be careful to picking and putting goods.

18
If you do not need to wait for storage staff to transfer goods to the 

counter.

19 If staff forgets to rip the bill stub and give to you.

20 If staff estimates the wrong product price.

21
If staff have bad behaviour such as picking and putting goods by 

sarcastic behaviour or throwing of goods.

22 If staff rip the bill stub and give to you.

Dislike
   Very    

  dislike
No. What do you feel? If this situation occur to you.

   Very   

 like
Like  Neutral
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C.7 Results of reverse Kano in store service 

 

 
 

 
 

 
 

 
 

 
 

1) Very like 2) Like 3) Neutral 4) Dislike 5) Very dislike

1) Very like

2) Like 1 1

3) Neutral 13 13 1

4) Dislike 1 2

5) Very dislike 1

Customer requirements
possitive 4. If you no need to wait, what do you feel?

negative 1.If you 

have to wait, 

what do you feel?

1) Very like 2) Like 3) Neutral 4) Dislike 5) Very dislike

1) Very like

2) Like

3) Neutral 3 1

4) Dislike 15 7 1

5) Very dislike 6

negative 2 If staff 

does not have 

good customer 

relations, what do 

you feel?

Customer requirements
possitive 7. If staff have good customer relations, what do you feel?

1) Very like 2) Like 3) Neutral 4) Dislike 5) Very dislike

1) Very like

2) Like

3) Neutral 11 10

4) Dislike 8 3

5) Very dislike 1

Customer requirements

possitive 10. If goods are available and enough according to your 

requirements, what do you feel?

negative 6 If 

goods are not 

available or not 

enough 

according to 

your 

requirements, 

what do you feel?

1) Very like 2) Like 3) Neutral 4) Dislike 5) Very dislike

1) Very like

2) Like 1 2

3) Neutral 10 11 7

4) Dislike 2

5) Very dislike

negative 5. If you 

have to wait for 

storage staff to 

arrange their 

goods, what do 

you feel?

Customer requirements

possitive 9 .If you do not have to wait for storage staff to arrange their 

goods, what do you feel?

1) Very like 2) Like 3) Neutral 4) Dislike 5) Very dislike

1) Very like 1

2) Like 2 1

3) Neutral 16 11

4) Dislike 2

5) Very dislike

Customer requirements
possitive 8.  If you can immediately receive goods, what do you feel?

negative 3. If you 

have to wait for 

the preparations 

of goods, what 

do you feel?
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1) Very like 2) Like 3) Neutral 4) Dislike 5) Very dislike

1) Very like 1

2) Like

3) Neutral 19 10 1

4) Dislike 2

5) Very dislike

Customer requirements

possitive 18.If you do not need to wait for storage staff to transfer 

goods to the counter , what do you feel?

negative 13. If 

you have to wait 

for storage staff 

to transfer goods 

to the counter , 

what do you feel?

1) Very like 2) Like 3) Neutral 4) Dislike 5) Very dislike

1) Very like

2) Like

3) Neutral 14 1

4) Dislike 6 9 1

5) Very dislike 2

Customer requirements

possitive 16. If staff can take the right size, right specification and right 

number of goods' order, what do you feel?

negative 12. If 

staff taking the 

wrong size, 

wrong 

specification or 

improper number 

of goods' order, 

what do you feel?

1) Very like 2) Like 3) Neutral 4) Dislike 5) Very dislike

1) Very like

2) Like

3) Neutral 8

4) Dislike 10 4

5) Very dislike 9 2

Customer requirements

possitive 14. If staff can estimates the right product price, what do you 

feel?

negative 20. If 

staff estimates 

the wrong 

product price, 

what do you feel?

1) Very like 2) Like 3) Neutral 4) Dislike 5) Very dislike

1) Very like

2) Like

3) Neutral 2

4) Dislike 14 5

5) Very dislike 7 4 1

Customer requirements

possitive 17. If staff be careful to picking and putting goods, what do 

you feel?

negative 21. If 

staff have bad 

behaviour such 

as picking and 

putting goods by 

sarcastic 

behaviour or 

throwing of 

goods, what do 

you feel?

1) Very like 2) Like 3) Neutral 4) Dislike 5) Very dislike

1) Very like

2) Like

3) Neutral 6 2

4) Dislike 11 5 2

5) Very dislike 2 4 1

possitive 11. If staff gives the right change to you, what do you feel?

negative 15. If 

staff gives the 

wrong change to 

you (e.g. as 

change money is 

insufficient), what 

do you feel?

Customer requirements
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1) Very like 2) Like 3) Neutral 4) Dislike 5) Very dislike

1) Very like

2) Like

3) Neutral 7 4 9

4) Dislike 4 4 5

5) Very dislike

Customer requirements
possitive 22.If staff rip the bill stub and give to you, what do you feel?

negative 19. If 

staff forgets to 

rip the bill stub 

and give to you, 

what do you feel?


