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> With the improving education level and economic self-

consciousness, female drivers are more common nowadays.
According to the literature studies, compared with male
drivers, female drivers are more susceptible to the
environment and unfavorable in the sensitivity of the sense
of space and direction. Due to there is few literature
focusing on parking service design which addresses gender
differences, this study expects to explore the parking
demand, innovative service model from gender
characteristics perspective. The study aims to improve
parking service quality and optimize customer experience by
integrating TRIZ, service QFD and service blueprinting as
the service design methods. The three structural phases
taken from Chai ‘s problem-oriented model include the
problem definition phase, the problem resolution phase and
the solution evaluation phase. Eight i1tems of customer
requirement for parking are collected from literature in
the problem definition phase. Three TRIZ based service
parameters with higher scores are chosen in the problem
resolution phase. They are “Initiative to provide
customers with the necessary information “, “Waiting

time “, and “Responsiveness “. In the solution evaluation
phase, this study develops four gender-neutral support
modules including parking management system, image
recognition system, ticket system and App parking support
system. It contributes to extend the range of multiple
service design approach for future applications and explore
the gender difference of innovation service adoption.

: Gender, Service Design, TRIZ, QFD, Parking
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Abstract:
With the improving education level and economic self-consciousness, female drivers

are more common nowadays. According to the literature studies, compared with male
drivers, female drivers are more susceptible to the environment and unfavorable in the
sensitivity of the sense of space and direction. Due to there is few literature focusing
on parking service design which addresses gender differences, this study expects to
explore the parking demand, innovative service model from gender characteristics
perspective. The study aims to improve parking service quality and optimize customer
experience by integrating TRIZ, service QFD and service blueprinting as the service
design methods. The three structural phases taken from Chai's problem-oriented model
include the problem definition phase, the problem resolution phase and the solution
evaluation phase. Eight items of customer requirement for parking are collected from
literature in the problem definition phase. Three TRIZ based service parameters with
higher scores are chosen in the problem resolution phase. They are "Initiative to provide
customers with the necessary information”, "Waiting time", and "Responsiveness”. In
the solution evaluation phase, this study develops four gender-neutral support modules
including parking management system, image recognition system, ticket system and
App parking support system. It contributes to extend the range of multiple service
design approach for future applications and explore the gender difference of innovation
service adoption.

Keywords: Gender, Service Design, TRI1Z, QFD, Parking

1. Introduction

Numerous psychological studies prove the existence of sex differences in certain
cognitive abilities (Halpern 2000). This differences is commonly thought to be a
biologically based, evolved adaptation in order to handle communication and
relationships (Brizendine 2006; Guggenheim and Taubman, 2014). Some literature
reported that the awareness of the female will be easily affected by the situation so they
can hardly ignore the interferences. Therefore, compare to male, female is easily be
affected by the environment and their sense of space and direction are poorer than male.
As a result, there are many conditions go against female to drive (Gron et al., 2000;
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Goede, 2009). According to a probably even more widespread stereotype, women’s
parking skills are not as good as men’s. To date, however, the validity of this stereotype
has never been examined with scientic methods, and the cognitive mechanisms
involved in parking have never been investigated (Claudia, et al., 2009). Due to there
is few literature focusing on parking service design which addresses gender differences,
this study expects to explore the parking demand, innovative service model from gender
characteristics perspective. The study aims to improve parking service quality and
optimize customer experience by integrating Theory of Inventive Problem Solving
(TRIZ), service Quality Function Deployment (QFD) and service blueprinting as the
service design methods for the case.

The remainder of this paper is organized as follows. Section 2 presents the research
method and defines the structure of the service design stages. In Section 3, the
methodology and the research framework are described. As described in Section 4, the
service design requirements and service resolution are analyzed based on service QFD
and TRIZ. Four new intelligent parking modules are provided and illustrated by the

service blueprint of the expectation model. Conclusions are drawn in Section 5.

2. Literature Review

Limited literature about sex differences in parking will be introduced first. Many
innovative and qualitative methodologies are being used in service design, and the focus
has shifted from tangible products to intangible services. For example, TRIZ can be
applied to effective service design. QFD can be applied to the service innovation field
to generate the service design needs and to process the service requirements based on
customer needs. A service blueprint is the main tool to transfer the abstract, front-stage
and back-stage of a service system to a clearly depicted process.

2.1. Sex differences in parking

Claudia, et al., (2009) investigated performance of beginners (9 women, 8 men)
and more experienced drivers (21 women, 27 men) at different parking manoeuvres as
shown in Figure 1. Furthermore, subjects conducted the mental rotation test and self-
assessed their parking skills. It show that men park more accurately and especially
faster than women. Performance is related to mental rotation skills and self-assessment

in beginners, but only to self-assessment in more experienced drivers.



According to the test result, women’ s parking duration was longer compared to
those of men in all types of manoeuvres.
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Fogure 1. Parking duration (A) and accuracy (B) for men (black N = 35) and women
(grey N = 30) for forward bay, backward bay and reverse parallel parking.

Claudia, et al., (2009) suggested that sex differences in spatial cognition persist in
real-life situations, but that socio-psychological factors modulate the biological causes
of sex differences.

The National Car Parks (NCP) parking report, conducted by NCP, a parking operator
in the UK, surveyed and ranked 2,500 drivers on aspects of parking like locating a spot,
timing and positioning within a space. They found that despite low confidence levels
— only one-fifth of women surveyed felt they were better at parking than men —
women outperformed males on most counts. The report was carried out amongst 2,500
drivers by NCP, reveals that out of a maximum total score of 20, women have an
average parking coefficient of 13.4, while the average male score was just 12.3 as
shown in Table 1.

Table 1. The ‘NCP parking coefficient’, how the sexes faired:

Activity Men Women
Appropriate space finding speed 64% 92%
Good or very good ‘pre-parking pose’ 53% 7%
Reverse into space 28% 39%
Forward into space 72% 61%
Speed of manoeuvre 16secs 21secs
Reposition shuffle 29% 56%
Central finish 25% 53%
To co-efficient(Max 20) 12.3 13.4




While women take longer to park, according to the report — an average of 21 seconds,
compared to 16 seconds for men. 53 percent of women were judged to have parked
centrally within a space, compared to just a quarter of men. This is largely due to what
researchers called the female shuffle.” They found that 56 percent of women will
reposition a car if they aren’ t aligned to go in, while just 29 percent of men bother to
do so, the press release claimed. The survey also examined “pre-parking pose” and
found that women are more likely to adapt driving instructors’ preferred method of
entry - reversing into a spot - then men: according to the NCP press release, 39 percent
of women back into spaces, compared to just 28 percent of men.

2.2. TRIZ-based Service Design

TRIZ was proposed by the Russian researcher, Altshuller (1984), who found that
very creative patents solve "creative" problems, which usually have the features of
paradoxical and conflicting demands (Hua et al., 2006). TRIZ is a unique way of
systematic thinking with a useful knowledge-base as its foundation. Therefore, TRIZ is
helpful for generating breakthrough ideas and delivering solutions (Sheu and Hou,
2013). TRIZ is also a design method that is much less experience-dependent than many
existing service design methods which rely too heavily on specific, previous experience,
and thus limit potential innovation (Chai et al., 2005; Dew, 2006; Chang & Lu, 2009).
By using TRIZ, service designers can always rely on the TRIZ knowledge base, rather
than on previous experience.

Altshuller (2000) analyzed and summarized 39 frequently-encountered engineering
parameters of technical contradiction that can be used to define problems. These
parameters can create a 39X39 contradiction matrix as shown in Table 2. Altshuller
also summarized 40 principles of invention from these patents, corresponding to the
contradiction matrix. When using the contradiction matrix, the rows of the matrix show
the improving parameters, and the columns show the worsening parameters (Lee et al.,
2015).

Table 2: Partial TRI1Z Contradiction Matrix

Worsening  1.Weight 2. Weight  3.Length 4. Length .. 39.Product

parameter of of of of . ivity
) moving  stationary ~ moving  stationary
Improv;ng object object object object
parameter




1.Weight of N/A N/A 15,8,29,3 N/A 35,3,24,37

moving object 4

2. Weight of N/A N/A N/A 10,1,29,3 1,28,15,35

stationary object 5

3.Length of 8,15,29,3 N/A N/A N/A 14,4,28,29

moving object 4

4. Length of N/A 35,28,40,2 N/A N/A 30,14,7,26

stationary object 9

39.Productivity  35,26,24, 28,27,153 184283 30,7142 .  N/A
37 8 6

Furthermore, Chang & Lu (2009) have converted from engineering parameters of
TRIZ to service parameters and which is tested by Cochran's test for consistency. 21
out of 39 TRIZ engineering parameters are extracted to service parameters to apply to
new service designs shown in Table 3.

Table 3: Comparison Table of the Original TRIZ Engineering Parameters and the
Service Parameters

Original TRIZ engineering parameters

Service parameters

No.9 Speed Responsiveness
No.10 Force Force of supply
No.11 Stress or pressure Variety of needs
No.12 Shape Appearance and scene

No.13 Stability of the object's composition

Stability of service function

No.14 Strength

Professional ability of
communication

No.15 Duration of action by a moving object

Duration

No.17 Temperature

Atmosphere

No.18 Illumination intensity

Cleanliness of environment

No0.19 Use of energy by moving object

Labor-intensive degree

No.21 Power Efforts
No.23 Loss of substance Perish ability
No.25 Loss of Time Loss of time
No.27 Reliability Reliability

No.28 Measurement accuracy

Communication accuracy

No0.29 Manufacturing precision

Precision of service delivery

No.30 External harm affects the object

Degree of interaction and
customization

No0.32 Ease of manufacture

Accessibility of service

No0.34 Ease of repair

Service ability

No.35 Adaptability or versatility

Elasticity

No0.39 Productivity

Service performance

2.3. Service QFD

QFD has been used as a tool for listening to the voice of the customer (Voc) and
extending quality into the design of products, processes, and production systems.
Therefore, the quality of all of the aspects of an organization is guaranteed to be
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customer driven. The most complete adaptation of QFD to services, called
comprehensive service QFD (Mazur,1993), is patterned after Akao's (1990)
comprehensive QFD described earlier. The approach is to substitute and transform the
quality-parts-process-production links to the traditional QFD with quality-function-
process-task links for a service. For improvement of the design of the service process,
Mazur (1997) proposed an approach of function deployment matrixes, from
organization goals to targeted customer needs and then to service functions. Gonzalez
et al. (2004) proposed a QFD approach, including a planning matrix, a critical matrix
and an action plans matrix to extend the customer requirements to service elements and

key process operations. Service QFD is also applied in several service industries.

Research Architecture

Lee et al., (2015) developed and demonstrated a structural and empirical service
design using a combined TRIZ, service QFD and service blueprint approach for
shopping mall’s parking service. The integrated methodology has major benefits for
both knowledge-oriented and experience-oriented service design approaches. Chai's
(2005) problem-oriented model provides systematic stages for the completion of the
design of new services. New services must not merely be novel, but must also meet the
needs of the enterprise and its domain, so as to increase competitiveness. The three
structural phases taken from Chai's problem-oriented model include the problem
definition phase, the problem resolution phase and the solution evaluation phase. This
study focuses on addressing gender differences in featuring parking service design and
adopts empirical investigation in defining customer requirements.

3.1. Problem Definition

Identifying the root cause of problems is a very time-consuming task. However,
analyzing the problems with a specific formulator is a good way to simplify the problem
and define the opportunities for innovation clearly. In this study, the empirical
investigation of parking items are taken as the customer requirement and used to build
row data in the QFD matrix. QFD has been used as a tool for listening to the voice of
the customer (Voc) and extending quality into the design of products, processes, and
production systems. This approach is specifically enhanced at maximizing customer
satisfaction by generating information about customer needs, and translating this
information into actions and designs. In this phase, the service parameters related to
parking also derived as the service design requirement and are put into the column data
of the QFD matrix. Service QFD analysis is then carried out to find out the exact service
design requirement that is a good fit for the customer requirement.
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3.2. Problem Resolution

This study then identifies the conflicting parameters and a contradiction matrix is
mapped to obtain the TRIZ principles for problem resolution. These principles provide
an understanding of the directions of systematic resolutions and indicate the new
service functions or elements required in the new service model.

3.3. Solution Evaluation

This stage uses service QFD to define the architecture, the detail, and the mode of
operation of the new canteen service. Three service parameters with higher scores are
chosen to develop the new service process. Expectation Model is drawn by using the
service blueprint approach.

4. Gender-Neutral Parking Service Innovation

This study developed and demonstrated a structural and empirical service design
using a combined TRIZ, service QFD and service blueprint approach based on Chai's
problem-oriented model include the problem definition phase, the problem resolution
phase and the solution evaluation phase.

4.1. Problem Definition: Customer Requirement Analysis

In this phase, eight items of customer requirement for parking are collected from
literature. They are appropriate space finding speed, good or very good ‘pre-parking
pose’, reverse into space, forward into space, speed of manoeuvre, reposition shuffle,
central finish. These items of customer requirement for parking are used as the "whats"
(customer requirements) of the deployment matrix.

4.2. Problem Resolution: QFD of Customer Requirement - Service Design
Requirement

Chang and Lu (2009) transformed the original TRIZ engineering parameters into
service parameters. Lee et al., (2015) then summarized that the relevant 9 service

parameters for parking service are as shown in Table 4.

Table 4: TRIZ-based service parameter

TRIZ Service Service parameter
Engineering parameter for parking lot specific
parameter
9/Speed Responsiveness  Efficiency of parking
service
12/Shape Exterior Parking equipment and

appearance, such as




parking information
display and Fence
machine
25/Loss of time Waiting time  Waiting time for

receiving services in
finding parking space,
parking, payment,
finding car.

27/Reliability Reliability Reliability of parking
service

28/Measurement Communication Ability to listen to
accuracy customers’ voices

34/Ease of Service ability  Ability to respond to

repair customers’ requests
and demands

35/Adaptability Service Personalized services
flexibility
38/Extent of Initiative to Automation service,
automation provide such as Exit guide,

customers with  parking-car location
the necessary ~ prompt
information

39/Productivity Service Service performance
performance  in parking lot, such as
car-finding efficiency
and convenient
payment

In this phase, the QFD is analyzed between the "whats" (customer requirements) and
the "hows" (service design requirement) of the two axes of the deployment matrix (as
shown in Table 5). Customer requirements are chosen from the NCP Parking report.
Female relative performance are considered as the importance of customer
requirements. In the building relationship matrix step, the strength of the relationships
between each customer requirement and service design requirement is determined by
experts. Experts assign each cell a value from 1 (weak correlation), 5 (Moderate

relationship) and 9 (strong correlation).



Table 5: Parking service QFD

Service design
requirements

Customer
requirements

Initiative to provide customers with

Female relative performance
the necessary information

Appropriate  space
finding speed

Good or very good

077 | | . ;
pre-parking pose

0.39 | Reverse into space

0.61 | Forward into space

1 Speed of manoeuvre

. . . . . . Service performance

B B @ O O B Reposivenes
. > . . . . Exterior

> B > > B B |itngtime
® O > P P> B Ry

> B & ® B | @ communiaton
> > > > > B service ability
H B P> P @ @O scricellexbiy
> B B B o N

0.56 | Reposition shuffle

>
®
®
|
®
®
®
|
®

0.53 | Central finish

26.7 | 16.1 | 325 | 23.4 | 21.1 | 25.4 | 21.2 20.1
Sum Product A A A 6 g 5 6 34.62 A
Rank 3 9 2 5 7 4 6 1 8

Seven service parameters with top 3 scores are chosen. They are "Initiative to provide
customers with the necessary information (no.38)",” Waiting time (no.25)",”
Responsiveness (n0.9)". After these key service requirement attributes are analyzed,
this study takes them as parameters for improvement as the service resolutions to
develop the service functions.



4.3. Solution Evaluation: Service Blueprint of the Expectation Model

In this Section, this study describes a service blueprint of the expectation model.

According to the Table 6, three service parameters with higher scores are chosen.
They are "Initiative to provide customers with the necessary information”, "Waiting
time", and "Responsiveness”. According to these three service parameters, we develop
the gender-neutral support modules including parking management system, image

recognition system, ticket system and App parking support system.

From the new

service blueprint (as shown in Figure 1), this study can see the complete service process
after the design of the new service. The depiction of the new support modules is

described as follows.

Table 6: Gender-neutral service functions of parking service

Service parameters

Actions

Support Modules

Initiative to provide

customers with
necessary information

the

Checking  the  remaining
parking space

Check  floor  remaining
parking girds

Finding parking gird
Recommended export by App

Parking management
system

Waiting time

Image recognition for the
parking gird number

Image  recognition
system

Responsiveness

Get tickets and entering
Ticket machines  provide
tickets

Vehicle positioning by App
Parking trial by App

Finding car by App

Ticket system
App parking support
system
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Figure 1: The Service Blueprint of Gender-Neutral Support Service

5. CONCLUSIONS

With the improving education level and economic self-consciousness, female drivers
are more common nowadays. According to the literature studies, compared with male
drivers, female drivers are more susceptible to the environment and unfavorable in the
sensitivity of the sense of space and direction. Due to there is few literature focusing
on parking service design which addresses gender differences, this study expects to
explore the parking demand, innovative service model from gender characteristics
perspective. The study aims to improve parking service quality and optimize customer
experience by integrating TRIZ, service QFD and service blueprinting as the service
design methods. The three structural phases taken from Chai's problem-oriented model
include the problem definition phase, the problem resolution phase and the solution
evaluation phase. Eight items of customer requirement for parking are collected from
literature in the problem definition phase. Three TRIZ based service parameters with
higher scores are chosen in the problem resolution phase. They are "Initiative to provide
customers with the necessary information™, "Waiting time", and "Responsiveness”. In
the solution evaluation phase, this study develops four gender-neutral support modules
including parking management system, image recognition system, ticket system and
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App parking support system. It contributes to extend the range of multiple service
design approach for future applications and explore the gender difference of innovation
service adoption.

The contribution and novelty of this research is the development and demonstration
of a structural and empirical service design using integrated TRIZ-based, service QFD-
based and service blueprint. This structural service design can enrich the literature about
gender-neutral parking design.

Acknowledgement
This research is partially supported by the Ministry of Science and Technology
research grant in Taiwan (MOST 104-2629-E-027-001 -).

References

Akao, Y. 1990. "QFD: Integrating customer requirements into product design." Productivity Press
Cambridge. MA.

Altshuller, G. 1984. "Creativity as an exact science: the theory of the solution of inventive problems."”
Gordon and Breach Science, New York.

Altshuller, G. 2000. "The Innovation Algorithm: TRIZ, Systematic Innovation and Technical
Creativity." Technical Innovation Center, MA.

Brizendine, L. 2006. "The female brain.” New York: Morgan Road Books.

Wolf C. C., Ocklenburg S., 0 ren B. 2009. "Sex differences in parking are affected by biological and
social factors.” Psychological Research (2010) 74: 429-435.

Lee C. H., Wang Y. H.*, Trappey A. J. C. 2015. "Service Design for Intelligent Parking

Based on Theory of Inventive Problem Solving and Service Blueprint." Advanced Engineering
Informatics 29(3): 295-306.

Chai, K.H., Zhang, J. and Tan, K.C. 2005. "A TRIZ-Based Method for New Service Design." Journal
of Service Research 8(1): 48-66.

Chang, H.H. and Lu P.W. 2009. "Using a TRI1Z-based Method to Design Innovative Service Quality —
A Case Study on Insurance Industry." Journal of Quality 16(3): 179-193

Dew, J. 2006. "TRIZ: a creative breeze for quality professionals.” Quality Progress 39(1): 44-51.
Georg Gron, Arthur P. Wunderlich, Manfres Spritzer, Reinhard Tomczak and Matthias W.Riepe. 2000.
"Brain activation during human navigation: gender-different neural networks as substrate of
Performance."

Gonzalez, M. E. ,Quesada, G. ,Picado, F., Eckelman, Carl A. 2004. "Customer satisfaction using QFD:
an e banking case." Managing Service Quality: An International Journal 14(4): 317 - 330.

Hua, Z., Yang, J., Coulibaly, S. and Zhang, B. 2006. "Integration TRIZ with problem-solving tools: a

literature review from 1995 to 2006." International Journal of Business Innovation and Research 1:

12


http://www.emeraldinsight.com/action/doSearch?target=emerald&logicalOpe0=AND&text1=Gonz%C3%A1lez,%20M%20E&field1=Contrib
http://www.emeraldinsight.com/action/doSearch?target=emerald&logicalOpe0=AND&text1=Quesada,%20G&field1=Contrib
http://www.emeraldinsight.com/action/doSearch?target=emerald&logicalOpe0=AND&text1=Picado,%20F&field1=Contrib
http://www.emeraldinsight.com/action/doSearch?target=emerald&logicalOpe0=AND&text1=Eckelman,%20C%20A&field1=Contrib

111-128.

Halpern, D. F. 2000. "Sex Differences in Cognitive Abilities." Mahwah:Erlbaum.

Lampa, S., and Mazur, G. 1996. "Bagel Sales Double at Host Marriott: Using Quality Function
Deployment.” Japan Business Consultants.

Mazur, G. 1993. "Comprehensive Service Quality Function Deployment." Japan Business Consultant,
Ltd., Ann Arbor, MI.

Mazur, G. 1997. "Service QFD: state of the art." Proceedings of the Third Annual International QFD
Symposium 1: 57-66.

Maartje de Goede. 2009. "Gender differences in spatial cognition."

Noga Guggenheim, Orit Taubman - Ben-Ari. 2014. "Women who DARE: driving attitudes and road
experiences among ultraorthodox women in Israel.”" Gender, Place & Culture 21(5):533-549.
Simons, Luuk, Bouwman, Harry. 2006. "Slovenian national excellence award and total quality
management deployment in Slovenian companies.” Total quality management & business
excellence: an official journal of the European Society for Organisational Excellence 17(8): 1043-
1062.

Sheu, D. D., and Hou, C. T. 2013. "TRIZ-based trimming for process-machine improvements: Slit

valve innovative redesign." Computers & Industrial Engineering 66(3): 555-566.

13



=
"
Iy

PENRAAEBFATHFEIRAE

L UL

pp: 2016 & 03 * 25 P

P+ 3 %% | MOST 104 —2629 —E—027 —001
TE L B 5P BRI T B 5L AIRTS Z RS B % L B B JRIRAIAT
IR R . PRI (R oA PEAFTREMEFE
peage - 2 BAL
. 2016 # 02" 04 p % e L Melbourne, Australia
BRER 0165 02 1 05 7 Rk B
(¢ ) ICBEIM 2016 # % 18 Ef # ~ S/l 1378 ZR'E € &
s
(# < )ICBEIM 2016 : 18" International Conference on Business, Economics
and Innovation Management
w &AL (% = )Applying Theory of Inventive Problem Solving to Develop
Innovative Solutions : A Case Study
-~ 2}411 g;ﬁl’f‘_x
2016 = 02 * 04 p % 2016 & 02 ® 05 p »3+% 2 4% 4 %4 [CBEIM 2016 & %
18 Bis ¥ ~ A LIRTE RS € 3% "f CEESFLF LMt PEs BEFE RS

=X e session chair @ PRI

ATl

BN Y1)

ICBEIM 2016 # %




FAR S AR YR - ¥ L% B k3= Co—chair Prof. Oliver
Mauroner 34 B* &% 3 R AIR7 2 %hPF > doim - 21 47 Sl 3 A 4 B PRFR Sl > 3
AL B PP 0 2 T 45T domain knowledge # & i Tk et 2] ¥
BRAW O BN F L RE SR RS RORRERT F LA 2% o

Z s FimT Y LR

Abstract—Good service design can increase organization revenue and consumer
satisfaction while reducing labor and time costs. The problems facing
consumers 1n the original serve model for eyewear and optical industry
includes the following i1ssues: 1. Insufficient information on eyewear
products 2. Passively dependent on recommendations, insufficient selection
3. Incomplete records on progression of vision conditions 4. Lack of complete
customer records. This study investigates the case of Kobayashi Optical,
applying the Theory of Inventive Problem Solving (TRIZ) to develop innovative
solutions for eyewear and optical industry. Analysis results raise the
following conclusions and management implications: In order to provide
customers with improved professional information and recommendations,
Kobayashi Optical i1s suggested to establish customer purchasing records.
Overall service efficiency can be enhanced by applying data mining techniques

to analyze past consumer preferences and purchase histories. Furthermore,

Kobayashi Optical should continue to develop a 3D virtual trial service which



can allow customers for easy browsing of different frame styles and colors.
This 3D virtual trial service will save customer waiting times in during peak
service times at stores.
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