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Abstract

This study aims to analyze what the users waatsmart kitchen, so that a design centered
on the Smart Kitchen can be realized in a quahtyar$ living space. This enables designers to
address the characteristics and requirements entsliand design adequate user interface and
functionality, and let the users get closer to hastter and more convenient products. The study
adopted focus group interview to collect the masera’ expectation about the Smart Kitchen to
help the designer to deeply understand their negelsondly, we employed purposive sampling
to conduct the research; the sample primarily cdroen the five metropolitans and two
sub-metropolitans of Taiwan. The selected samplee ihe main users of home kitchen and
their houses had to be equipped with the relategatents (such as computer and Internet). The
research was to analyze the users’ attitude totver@®&mart Kitchen’s importance and degree of
demands. We utilized importance-and-degree of ddmaanalysis (IDA) to evaluate the
demands of the Smart Kitchen’s equipments to beptiaity for the designer to design the
Smart Kitchen. Finally, to provide base for markegmentation, we conducted independent
sample t-test to explore the variance of diffesarhple users’ attitude toward the Smart Kitchen.

The results from focus group interview indicatettiize difference of kitchen usage
between housewives and career women could be theenee of market segmentation and the
base of making marketing strategy. Under the hfesbf modern business society, people are
always busy, family members need time and spaa&écact, and kitchen is therefore the place
for dining and parent-kid's interaction and comnuation. Hence, spatial layout is one of the
points to design the Smart Kitchen. Notably, safegynains the most urgent needs when
designing the Smart Kitchen based on the suggesfimvided by the users. In a housing space,
an interactive monitor is necessary because fenadeshope to take good care of kids when
they are working in the kitchen.

The results from questionnaire survey indicated tha importance and extent of demand
on functions and equipments of the Smart Kitchepoisitively pair wised correlated. The main
user stated the prior functions could be referdocehe designer's when designing the system.
The factor’s ranking of the main user’s attitudevdod the function and demand of the Smart
Kitchen is as the following: safety, energy-savihgalth, convenience and comfort. Kitchen’s
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functions need to get advanced from basic needsjtyed needs.

Key words: living space, smart kitchen, importardmmand
l. Introduction

1.1 Preface

In view of global climate change and risingemmational energy prices, energy-saving and
carbon reduction has become a universal value. ot to the Bureau of Energy, a division of
Ministry of Economic, Monthly Energy indicators sted that from 1990 to 2008, residential
and commercial electricity consumption increasednfr20.85% to 23.26% in Taiwan's total
consumption. In particular, 11.54% of electricifgnsumption was used in residential section
(Bureau of Energy, 2009). Therefore, in order toiewe the target set for 2025 in residential and
commercial building energy conservation, at 1ea80@,000 more homes with renewable energy
are required. In addition, consumers have beenctixgehigh-tech development to bring more
user-friendly and convenient applications and e and this has not been met. This led to
the issues of Smart Living Spaces, including thergmg applications and services of Wireless
Sensor Networks (WSN) and Ubiquitous Network SgofeNS).

Through UNS, the user can acquire personalicg=easily from various environments
such as office, home, public space, or transpaititias, by using computers, mobile phones,
home servers and other electronic equipments. Asgmt, countries all over the world are
developing application services in numerous diosi Taiwan can take a page out of the two
neighboring countries of Japan and South Korea.Japanese government in 2004 proposed the
"U-Japan” concept in order to achieve UNS. It fartfaunched the "XICT" policy in 2008,
featuring industry and region as two new ingredieint response to the global trend, while
keeping the framework of "U-Japan”. The South lkargovernment also launched in 2004 the
"U-Korea" strategy and its precursor "IT839", toeudNS technology as the core to form 8
Digital Services, 3 Infrastructures a@dyrowth power industries. It is clear that UNS lagapion
services have become a key developing strategypanJand South Korea.

1.2 Research background and Motivation

The main subject of this study is the Smartken, we would like to stress that, besides the
basis function of a kitchen, high-tech hardware anftware should be applied to the Smart
Kitchen to meet the users’ demands, convenienceamdort. The basic functions of the kitchen
include: cooking, drinking water, cleaning, andrage and so on, and a space for family
members to chat and communicate. Therefore, tioddit space in a family home plays a rather
important role, and all family members are userstifitcs space. The kitchen/dining room is a
space that the whole family must use every day.st Research indicated that, the kitchen is a
relatively hazardous place in home for the senjiorenile, or handicapped members of the
family. This has an impact on the frequency anghilon for these members to use the kitchen.
Therefore, an energy saving, safe, comfortableyeoient and healthy kitchen environment is a
top priority in home design.

In addition, the gender of family members soah factor in the frequency and duration of
using the kitchen. According to the DGBAS survey 4004, 31.3% of men in Taiwan
participated in domestic chores. This rate is miaster than that of France and the United
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States, and higher than that of Japan. On the btreat, 75% of Taiwanese females participated
in household chores. Again this rate is lower thaat of France or the United States, and is
slightly higher than that of Japan. This showst thaEurope and the United States, both
genders patrticipate in household chores more thafsia. In all countries, the females do
more domestic chores than the males. The gap betthe two genders is most pronounced in
Taiwan and Japan, amounts to 43.7 and 57.8 pegeemiints respectively (DGBAS, 2005).
Since using the kitchen is a significant part ofmgstic chores, one can deduce that the women
are the principal users of the kitchen equipments spaces. Past studies have shown that the
traditional ideal of "men fight out, women stay im"Asia is still influential in Asia, and even
professional women use the kitchen longer and rfrecqently than men, and they discipline
their children with this idea. Consequently, yownds in the home are often instructed to learn
the ways in the kitchen. In view of this, a kitohéesigner must consider the need of female
users in a functional design.

As the Smart Kitchen differs from a traditionane in its uses of high-tech
hardware/software in the equipments, in additiaadasic functions, it is necessary to consider
the female acceptance to such technology, as tfeeyha principal users. In the past, women
have been regarded ill-fitted to science and teldgyy and some even consider their slowness in
adapting information technology as an inborn oriaotrait. Many scholars pointed to the
difference in male and female physiology for thdifference in expertise. For example, men are
better in mathematics and logic, and women are rtadested in languages and social skills.
Therefore, the computer and information industrys vaamale-dominated one. From design to
career promotions, everything is completely cemtere males.

According to a survey by the U.S. cable televicompany Oxygen Media, the trend has
changed: there was a huge increase in female fiseshmology products, and the gap is closing
significantly. Most American women can quickly atd@ new technology and use it skillfully.
An average American woman owned 6.6 electronic gadgvhile the American man owned 6.9.
Also, 80% of women feel no obstacles in using tetbgical products, and 46% of them can
deal with computer problems. Therefore, the wonreneasentially as good as the men in using
technology now.

Taipei Computer Association also found thatbhsumer market has changed accordingly.
The women have become such important consumersCofdigital products, which the
manufacturers have to target the female buyerdaddsign products to meet the female's liking.
If we look at the sales figure, the worldwide satésconsumer electronic products to female
customers amounted to 55 billion U.S. dollars i@20exceeding the figure of male customers
for the first time in history. Therefore, the womevho were often neglected in the past, have
officially become the most important consumers. isT8hows that women and technology go
well together, and more and more women enjoy usiofinology to make their lives more
interesting and convenient. This is an enormousiness opportunity, and it pushes
manufacturers and designers to focus on female aeseered designs. This is a trend that we
emphasize in this study.

1.3 The Purpose of This Study
In accordance with the background and motivatiscussed above, this study polled on

homes within five metropolitan regions and two sodétropolitan regions. We targeted homes
with IT equipments (computers and internet) andrtipeincipal users of the kitchen, and
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conducted a questionnaire survey to explore conssneegnition of Kitchen functions, to
analyze their unmet needs in the kitchen, to pmipelements for better designs. Secondly, we
differentiate the expectations of the Smart Kitcliem different family members, and divide
the consumers into different "consumer groups" thase the types of families, to serve as a
reference for market segmentation of the Smarthiéiic Finally, we studied the extent of
user’'s needs of the Smart Kitchen, and we hopedhatuantified questionnaires and analysis
will be useful for designers for their subsequesgigns. More specifically, the purposes of this
study are as the following:

1. Analysis of the kitchen users' expectatiod knowledge regarding the Smart Kitchen,
its functions and equipments. Find out the unBatisdemands and the conditions for a
kitchen-centered quality home environment.

2. Analysis of the differences in perceptiorisiroportance and necessity of the Smart
Kitchen equipments and functions among family memsibi@ particular, the safety requirements
for handicapped, seniors and children, and the ddr&female users, who will use the kitchen
most frequently. The cross analysis will be a usefierence for future designs.

3. Dividing the consumers into groups accordingfamily types, and analyzing the
differences in their priorities regarding kitchequgments and functions, for applications to
meet the essence of market segmentation.

4. Analysis of the kitchen users' acceptanctedfinology products for the Smart Kitchen
equipments and functions and its relevance to themands.

1.4 Research questions

As mentioned above, this study intended togratte the literature on consumers' demands
on the Smart Kitchen equipments and functions, raade further empirical research. We hope
to gain more insight into the dependency on faryihes and family members.

In marketing theory, the decision-makers ugualbke different marketing strategies based
on different groups of consumers, target custonwrasacteristics and demands. The designers,
however, often consider from the viewpoints of gsand design to meet the needs. Therefore,
in this study, to realize a Smart-Kitchen centetedign in a quality living environment, we first
analyze the need of the users. Therefore, we pegjgosxplore the following questions:

1. What is the impact of family types and familymizers on the perception of significance
and necessity of the Smart Kitchen features?

2. Is the principal kitchen user's acceptance offirielogy a factor in their perception of
importance and necessity of the Smart Kitchen feafu

. Literature Review
2.1 User’s demand and acceptance

The word "demand" contains three different meanirigiisen & Postlethwaife, 1985):
First, a demand is a gap, which recognizes thensistency of the target and the reality, that is,
the difference between target status and actuélisstaSecond: a demand is a want or a
preference, the state of wanting or preferring, @mndetermining the demand we do not need to
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determine the target status and the actual stattiewm difference, just the subjective perception
of wants or preference. Third: a demand is a deffécriven & Roth 1978), i.e. the entity does
not meet the demand or to maintain a minimum stahdé satisfaction. Applying these three
interpretations of "demand" to the Kitchen, theeabjof this study, we see that there are three
related issues:

1. At present, the kitchen equipment does not tieetiser's actual needs, and there is a gap.
For example: in an apartment with limited livingasp, the need to make the best use of the
kitchen space to cope with varying size of a dirpagy is not met.

2. Understanding the kitchen user's subjective svaamid preferences of the space
environment.  For example: automatically contimé tair conditioning during cooking and
dining, in accordance with indoor temperature cleanp maximize the user's subjective
perception of comfort.

3. The kitchen's deficit in facilities/software neskit unable to meet the minimum level of
satisfaction. For example: the kitchen is isoldted the living space improperly, and hence the
kitchen users cannot monitor the young childrerthi@ bedroom. Therefore, this study first
explored the users’ demands of the Smart KitchentHe future integration and reference for
designers.

Maslow's theory of needs hierarchy (Abraham H. \asl1954) can be utilized to explain
the various needs of users of products. The thelassifies human needs into many different
levels, including physiological needs, security deeaffiliation needs, esteem needs, and
self-actualization needs. As there are many categioof needs, there are corresponding
attributes of products to meet the psychologicadseof users. Therefore, the technology of
producing products must always be innovated anagdth to meet all the needs, not just the
physiological and security ones. That is, the asggsire for a product comes from the needs in
multiple categories, and we must consider the nmarmsic psychological needs in additional to
the obvious physiological needs.

In addition, Elizabeth (Elizabeth 1993) propbsgore specifically that the three basic needs
to satisfy a user are: usefulness, usability arsiralaility. In particular, a user interface which
can be used and easily understood by users ofj@dl and genders is most helpful in making a
product be popular. Yu (Yu 1998) pointed out tHa tlevelopment of electronic product is
subject to the rapid development of the technolagy] becomes diversified. Whether the
usability and product information can be corredlyd completely conveyed to the users is
absolutely related to the product's acceptancerdiipeal problems encountered by users are
also influential in the acceptance of a producttloa market, and is an important factor in its
success or failure on the market.

2.2 Assessing the needs of users

To know and analyze of the needs of the usenst easy for a designer. This is because of
that it is not always easy to detect the needfi®fusers. When a user's need is not obvious, it
doesn't mean that the need is not there; it ististthe need is obscure or not strongly perceived
This can only be resolved by diverse assessmentlnfod user's needs. Only by using a
complete analysis of user's need in the desigrcamegive the users the better product interfaces
and operation methods, and improve the usefulnéskeoproducts. From the viewpoint of
consumer behaviors, the adopting situation of ayebaffects the consumer behavior, and is
subject to what the consumers' perception of thedymt characteristic and image. The
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characteristic and image varies with the environmé&s the consumption happens in the
adopting situation, the marketers must understah@thwsituation their products belong to.
Such information will enable the marketers to sastdly sell their products to consumers in
various situations.

Similarly, from the viewpoint of user’'s behargpthe adopting situation of a product also
affects the user behavior, and the designer mudérstand the situation of his design. This
information can bring his design closer to the gskie, and even make the users prefer his
design. In other words, the key to satisfy a uséoiprovide the designer with the user's desired
function in the relevant situation, so that thechean be met.

It is worth mentioning the concept of "User-@sad Design” (UCD), in which the product
design is centered on users and this helps thgragsio perceive and analyze the users' need.
By analyzing the users' objectives and activitie®de and environment of operation, the
designer can repeatedly redesign and test the gioduSimply put, UCD emphasizes meeting
the users' expectation, and produce product of biszirts' desire.

2.3 User's demand and interactive design

The object of this study, the Smart Kitchespadtresses an interactive system design. The
ISO 9241-10 gave the principles of interaction gesand pointed out that the interaction
between a user and an interactive device shouid Aecordance with software ergonomics, and
meet the seven principles for evaluations and egifpdins: task adequacy, operability,
consistency, fault tolerance, self-describabilitgrsonalization, easy to learn. Moreover, Oviatt
(Oviatt 1997) also mentioned in his study of muitbdal interaction that the four principles of
interactive designs are: transparent, flexibleiciefiit, and expressive powerfully. A designer
can use these principles to make UCD.

In this study, we used questionnaire to sutheyuser’s cognition, needs, and expectations.
For example, we designed a questionnaire to uradetshe users' demand and acceptance of the
Smart Refrigerator, its storage, health messagechpsing guides, recipes, and video/audio
functions. We analyze the user's expectation amsvledge of the Smart Refrigerator. We also
study whether the users understand that a Smantgdthair can adjust its functions according to
the human body, the functions of a desktop livisgistant, whether interactive games are
interesting, whether the Smart Kitchen improve thmily life. In addition, we also try to
understand whether the users know about the inteeadew windows in a kitchen, the security
alerts, the energy-efficient lighting designs antether they meet user's need in security,
environment protection, and comfort in a Smart Keic. By constructing and better quality
Kitchen, we can improve the living quality.

2.4 Gender, family type and family members and thdemand in the kitchen use

According to past research, the family typ@inhome has an impact on the gender division
of labor. For example, women in a nuclear family asually career women, and the main person
doing household chores. But in an extended fantilgse tasks may be divided between a
mother-in-law and a daughter-in-law. She also eatithat eating-out is a common practice now.
A young couple in 1999 was more likely to eat dwdrt one in 1970, even after marriage. In
1999, a young husband is less likely to subjet¢héotraditional view of genders, and less likely
to regard cooking as the task of a wife. He mayi@pate in cooking himself. Thus we see
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that different family types lead to different patte in family members' usage of the kitchen.
Therefore, in our study we used the relevant subseyhe Directorate General of Budget and
divided family types into the categories such asgls-person household, single-parent family,
couple without children family, nuclear family, gdparent-grand child family and extended

family. We hope that this survey and analysis anubage demand among family members of
various types of family will be an inspiration fdesigners. The kitchen is a central part of
family life, and must satisfy each individual fagninember. The difference in family types is

seen in the size of the family, the gender ideoldbg gender division of labor, the use of

kitchen functions. Therefore, our study focusedhow family types impact the demands in a
Smart Kitchen, instead of just the living styleuskrs, which is done in most product designs.

Standardized products are not enough for spbgmap of people. They often want a more
individualized or custom-made design. Therefdnere are personalized functions. Currently,
there are many different forms of personalizedises/provided by Internet Service Providers.
Caglayan and Harrison (1997) grouped these serinbeshree types: customized, learning user
interests, and learning community behavior.

This study targeted career women (with bettearfcial ability, greater requirement in
efficiency, and better acceptance in technologghia citizens and children (who have higher
demands in security), and men (who may be lessrexed in family chores), and survey their
demands in the Smart Kitchen and analyze the diffgx. We also study the families consisting
of such members, and hope to apply the surveytraselustomized kitchen equipment design.
We combined ideas from other sub-projects to unaledsthe user's demands and acceptance by
our empirical studies. For example, to use IP camershorten the virtual distance so that the
image of young children in a bedroom can be sedharkitchen, and they can be pacified by
audio and video; to use RFID-equipped kitchen apgkes; a interchangeable user interface, a
chair that adjust its height automatically accogdio the user, a software that learns and manage
itself, a detector of what one carries when going 8ll these functions rely on smart services
based on recognition of family members.

lll. Research Design

3.1 Focus group interview
The study conducted focus group interview tdlecd the interviewees’ opinions or

expectations toward the Smart Kitchen. The intevgigvere held on two stages at the U-Home
of Kun Shan University, Taiwan; one was from 9:30 @ 11:30 am, May ", 2010, while the
other was from 1:30 pm to 3:30pm, May*22010. Each time we invited 6 to 8 professionals o
users to participate in the interview, the topiegevfocused on the users’ expectation, needs and
psychological perception toward the Smart Kitch€he process lasted for 2 hours, and the
interviewees autonomously interacted and stateid dipenions. The interviews ended when the
researcher judged that the data collection wasdogle.
1. Group Composition

The members of the focus group were from diffefantilies (see Table 2). Furthermore, to
make the membets background as heterogeneous as possible, we mlsed kitchen
appliances practitioners to participate in the rineav. Each one posed issues and discussed
intensively about the kitchen using experiencesa$¥ refer to Table 2 for the demographics of
the interviewees.

Table 2 Demographics of the interviewees
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) Stage 1
Interviewee
A-1 A-2 A-3 A-4 A-5
Gender F F F F F
Age 41 47 43 47 41
Full time v v y v v
employed
Education Graduate school Graduate school Graduate school Graduate school Graduate school
(and above) (and above) (and above) (and above) (and above)
Marriage Married Single Married Married Madie
Number of
Kids 0 0 2 2 2
Times to cook Less than one
. Two times daily Once aday daily; About once Two times daily Once a day
daily
weekly
Daily Internet 1 to 2 hours 4 hours (and 2 to 3 hours 1to 2 hours 3 to 4 hours
hours above
. Educational Educational Manufacturing Educational Educational
profession A o . o .
service industry service industry industry service industry service industry
ﬁl?:g:ﬁ?e of Double income Single income Double income  Doubt®ime  Double income
g‘ger:frﬁj NT$ 90,00~  NT$90,00t~  NT$ 90,001~ Above Above NT$
income (NT) 150,000 150,000 150,000 NT$150,001 150,001
Couple without Threegeneration
Family type b Nuclear family ~ Family, member Nuclear family ~ Nuclear family
children nd .
of 2 generation
Number of
kids aged 0 0 0 0 0
under 6 years
Number of
kids aged
between 6-18 0 0 2 2 2
years
Number of
kids aged 0 0 0 0 0
above 18 years
Number of
seniors aged 1 1 0 0 0
above 65 years
Number of
people with 0 0 0 1 0
disabilities
Table 2 Demographics of the interviewees (Contijued
] Stage 1 Stage 2
Interviewees
A-6 A-7 A-8 B-1 B-2
Gender F F F M F
Age 43 55 50 45 55
Full-time v N N v N
employed
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Education Graduate school  University/ University/ University/ University/
(and above) College College College College
Marriage Married Married Married Married Married
Number of
Kids 2 3 2 2 2
Times to cook Less than 1 . . . .
daily daily: Once daily Once daily Once daily Once daily
Daily Internet 2 to 3 hours Less than 1 hour 1to 2 hours 4 hours (and 2 to 3 hours
hours above)
. Educational Educational Educational Manufacturing Government
profession e o - .
service industry service industry service industry industry employee
;?:g:ﬁi of Double income Single income Single income Doubt®me pension
Average
monthly NT $ 90,00k~ NT $ 90,00t~ NT $ 67,00~ NT $67,00t~ NT $ 90,00~
income (NT) 150,000 150,000 90,000 90,000 150,000
Family type Nuclear family ~ Nuclear family Nucleanfily Nuclear family Coiﬂliled\;\gtnhout
Number of
kids aged 0 0 0 0 0
under 6 years
Number of
kids aged
between 6-18 2 1 0 2 0
years
Number of
kids aged 0 2 2 0 2
above 18 years
Number of
seniors aged 0 0 0 0 0
above 65 years
Number of
people with 0 0 0 0 0
disabilities
Table 2 Demographics of the interviewees (Contijlued
) Second stage
Interviewees
B-3 B-4 B-5 B-6
Gender F F F M
Age 68 39 45 58
Full-time employed Y Y N Y
. . Graduate school University/ .
Education High school (and above) College High school
Marriage Married Married Married Married
Number of kids 3 1 1 4
-(lj—gir;is to cook 2 times daily once daily; 2 times daily 2 timeslygai
Daily Internet hours Less than 1 hour Less thandrh  4hours (and above) Almost zero

Professional, scientif
and technical service
industry

Profession )
industry

Educational service Educational service

industry

Whole sale and
retailing
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Source of income Double income Double income Singleme Double income
Average monthly NT $ 48,001~ NT $ 90,001~ NT $ 90,001~ NT $ 90,001~
income (NT) 67,000 150,000 150,000 150,000

. Couple without . Three-generation .
Family type children Nuclear family family Nuclear family
Number of kids 0 0 0 0
aged under 6 years
Number of kids
aged between 6-18 0 1 L 1
Number of kids
aged above 18 years 0 0 0 0
Number of seniors
aged above 65 years 2 0 3 0
Number of people 0 0 1 0

with disabilities

2. Procedure of the focus group interview

We outlined the topics before conducting the fogusup interview, the objective was to
understand the following three topics: 1. the wiewees’ expectation toward the Smart Kitchen
in terms of different family styles; 2. the usagel &uggestions of kitchen space provided by the
interviewees; 3. the suggestions about the Sméch&n’s functions.

During the process, the interview started righterafthe researcher introduced the
background of the research, objective and thevi@erees’ background. In the first stage, for the
interviewees’ were with high homogeneity, they hiaiénsive discussion and interaction. The
contents were focused on the problems or expemsathey had ever confronted with when using
kitchens at home. The process was digitally reabaded transcribed after finishing the interview.
And we then conducted content analysis to inductifferent attributes and dimensions. The
results were finally analyzed.

3.2 Quantitative questionnaire survey

1. Subjects

We used Directorate General of Budget's "200&noew of computer applications”. It
showed the popularity of family computers and honternet. We saw that currently internet is
more popular in the five metropolitan regions and sub-metropolitan regions. Therefore, we
set the targets of this study to be people meehadollowing conditions: (1) the main users of
the kitchen at home; (2) his/lher home should hdvequipments (computers and network); (3)
he/she lives in the five metropolitan regions @ tlvo sub-metropolitan regions.

2. Design of questionnaire

In our questionnaire, each question is formfdr d.ikert's scale 5 point scale, "1" for
strongly disagreeing, and “5" for strongly agreeige now describe the content design of the
guestionnaire.

(1). Importance: we designed a total of 36 questionsiéasure the subjects' view of the

importance of the Smart Kitchen: 11 questions afety features, 7 on health
function, 6 on energy-saving features, 6 on corera®, and 6 on comfort features.

10
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(2). Demand: there are also a total of 36 questionsgdedi to measure the subjects'
demand on the Smart Kitchen: 11 questions on séatyres, 7 on health function, 6
on energy-saving features, 6 on convenience, arddmfort features.

(3). Technology acceptance: we devoted 8 questionsstothe subjects’ acceptance to
technology products.

3. The sample survey and effective sample structure

Subject to the above conditions, we chose elighg in the five metropolitan regions or
the two sub-metropolitan regions with IT equipm@amputers and Internet) at home and being
the main users of the kitchen, for the questiomnaurvey. We send out a total of 1,445 paper
copies of questionnaires and 213 web questionnares1185 were sent back to us. This yields
the response rate of 72.79%. After eliminating ithalid sample, we received 1001 copies of
valid responses, this makes the valid returning ratrns out to be 60.85%. The sampling is
under 95% of confidence level and 3% of samplimgrer

IV. Findings of the focus group interview

4.1 Housewives hoped that kitchen could be the spator family to interact and cultivate
affection

“Family” is the living core of housewives. However, in Taiy husbands have to go to
work everyday and kids also go to cramming schabisst every day, this leads to the times of
“eating in” are rare, and the opportunities for housewivesptepare for meals are
significantly reduced. The housewives emphasizedtitme to be with family members and
hoped that kitchen and dining space should be plaeesfor family to interact and cultivate

affections.

In the interview, the housewives expressed tiw time for them to deal with housing
affairs was not bounded because they stayed at homger than the other family members.
Therefore, their demands were not related with dasiing with housework, but they hoped that
the Smart Kitchen could keep the sense of fragramckenot to be so electrified. Because they
did not have much time to be with their familidse face-to-face conversation and interactions
among family members looked more precious.

4.2 Career women hoped that kitchen should be equded with simple, clean and effective
appliances so that their burden could be reduced

In Taiwan, career women have to work every dagy need to prepare for meals, do
laundry or housework after working, so they remiie principal house workers and have to
shoulder the pressures that come from family ahd jo

Presently, it is rare for the members of douhEme family to eat in; sometimes they
bought take-outs or have TV meals. So they hopatkitchen could be equipped with basic and
clean implements.

In the interview, the career women firstly genh out that they hoped the Smart Kitchen
could help them to shorten the cooking time andatiffely process housework. For example:
the leading/cooking time could be reduced through ltelp of food processor or food waste

11
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disposer so that they could save time and energloorg house work.

Secondly, they hoped that the Smart Kitcherdcalso be melted with the factor of “space”
and combine the element of “communication and augon”. When they come home to cook,
it's also the time for kids to do home work aftehsol. If the spatial layout is well designed,
they'll be able to interact with their kids when rkimg in the kitchen.

4.3 Male users hoped that the circulation of the kthen could be well designed, it's easy to
get utensils and the kitchen should be with the fustion of entertainment

Males cook generously and speedily, so thewtdpat the circulation of the kitchen should
be fluent. The receiving function and spatial layshould be taken into consideration when
designing; condiments should be easy to get antbildgecould be fast reached. Additionally, for
single male users, kitchen should be with moreraiteng functions, such as liquor cabinet,
counter and dart, so that they could enjoy livifgew cooking. Cooking would thus be a pleased
enjoyment.

4.4 Kitchen appliances practitioners: Designed kitcen appliances have been highly
advanced with the times, however, in Taiwan; the sart home electronic appliances are still
hard to be delighted by the consumers

The kitchen appliances practitioners speciatynfed out that with the revolution of the
times; kitchen has been the core of family life,,ithe concept of “kitchen is living room” has
been accepted. Kitchen should be clean and tidg, starage and receiving should be the
important points when designing the kitchen, sa tha family members would like to get close
to it. Meanwhile, kitchen should be where for fantib dine, interact and have a meeting with
good friends and family members. Therefore, in nnodgociety, kitchen is a good place for
social interaction. Moreover, the kitchen appliasbould not be so solid and cold; they should
be integrated with the concept of humanity and art.

In addition, the practitioners of Taiwan hawveloped some advanced cooking appliances
such as gruel cooker, which also makes smoothieyaast bread dough. However, the domestic
consumers seldom bought it, the product is maioky dxporting to the west, it is deeply
delighted by the western consumers.

V. Statistical analysis

5.1 Analysis of personal background information

We analyzed the 1001 valid samples according tio fegsonal background information
One can see that the female (810 persons, 80.9%@utaumbered the male (191 persons,
19.1%), 446 persons (44.6%) have 2 children or, lasd 335 persons (33.5%) are single. 870
(86.9%) of the respondents have a high school aiglor higher, and 67.6% of them go online
one hour or more everyday. 53.7% of them prepanea daily, or less frequently. 506 (50.5%)
of them belong to a core family, 119 (11.9%) to-geBeration family (among these, 83.6% are
second generation members in the family). 200ardpents (20.0%) have a child of age 6 or
less, 358 (35.8%) of them have a child of age 6at@l 350 (35%) of them have a child older
than 18. Moreover, 192 (35%) of them have a fammgmber of age 65 or older, and 48 (4.8%)
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have a family member with disability.
Table 1 Background of the respondents

Demographics Number (person Ratio (%)
Male 191 19.1
Gender Female 810 80.9
Under 30 260 25.97
31-40 344 34.37
Age 41-50 266 26.57
51-60 117 11.69
61-70 14 1.40
Full-time employed | Yes 740 73.9
No 261 26.1
Elementary School 53 5.3
Junior middle school 78 7.8
Education Se_nior high school 345 34.5
University or college 423 42.3
Graduate school (or above) 102 10.2
others 5 0.5
: No children 395 39.5
Children status One or more 606 60.5
3 times daily 154 15.4
. .| 2 times daily 310 31.0
Times to cook daily Once a day 335 335
Less than one daily 202 20.2
Almost not 157 15.7
Within 1 hour 168 16.8
Hours on internet | 1 to 2 hours 152 15.2
daily 2 to 3 hours 155 155
3 to 4 hours 122 12.2
More than 4 hours 247 24.7
Agriculture and farming 45 4.5
Medical and social welfare 48 4.8
Culture and leisure 22 2.2
Public administration 53 5.3
Occupation of the | Utilities 10 1.0
main economic | Transportation and
" 22 2.2
resource of the | communication
family Education 100 10.0
Mining 8 0.8
Manufacturing 158 15.8
Constructing 41 4.1
Wholesale and retailing 61 6.1
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Demographics Number (person Ratio (%)
. Lodging and food 69 6.9
chupatlon of the Fingncg and insurance 164 16.4
main economig )
resource  of  the Real estate and leasing 34 3.4
family Technology 71 7.1
Others 95 9.5
Source of income Single ir_mome 467 46.7
Double income 534 53.3
Under NT$ 26,000 124 12.4
NT$26,001~48,000 288 28.8
Average family | NT$48,001~67,000 226 22.6
monthly income NT$67,001~90,000 158 15.8
NT$90,001~150,000 164 16.4
Above NT$150,001 41 4.1
Single-person household 103 10.3
Couple without children 136 13.6
Single-parent 81 8.1
Family type Nuclear 506 50.5
Grandparent-grandchild 55 5.5
Extended 119 11.9
Others 1 0.1
Have children aged | No 801 80.0
Under 6 years | Yes 200 20.0
Have children aged | No 643 64.2
Between 6 to 18| Yes
years 358 35.8
Have children aged | No 651 65.0
Above 18 years | Yes 350 35.0
Have seniors agedNo 809 80.8
above Yes
65 years 192 19.2
Have disabled No 953 95.2
members Yes 48 4.8
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5.2 Statistical analysis of the extent of importareand demand

Table2 Statistical analysis of the extent of impode and demand

Functions The extent of | The extent of |Rank
Importance demand
Mean| S.D.| Mean S.D.
1 |Interacting with kids through the screen. 3.66 011, 3.47 1.11
2 |Warning of overload in electricity. 4.40 0.78 3.2 0.84 3
3 |Warning of wet floor. 4.04 0.88 3.87 0.97
S 4 |Warning of gas leaking. 4.56 0.74 4.36 0.84
A 5 |Warning of kid's approaching the hot soup. 4.37 .810| 4.13 0.96
= 6 |Advanced design of children’s safeity gas 4.45 0.75 4.14 0.96
E oven.
T 7 |Advanced design of childre’ safety i1 4.25 0.79 | 4.02 0.98
Y cabinets.
8 |Gas oven-timer. 441 076 4.22 0.85
9 |Automatically switching off thgas stove whe 4.46 0.76 | 4.30| 0.86 2
fire goes out.
10 |Switching onthe range hood first, then the { 4.07 0.91 3.94| 0.97
oven can be turned on.
11 |Informing gas leaking through mobile ph¢ 4.18 091 4.01 0.96
message.
12 |Consulting food information through compy 3.37 094 | 3.32 1.01
or mobile phone.
13|Providing dietary suggestions based | 3.52 0.90| 3.45| 0.97 2
different situations or diseases thro
H computer nutrition system.
SEV Calculating the calorie and nutritious facts 3.33 095| 3.26 1.02
A the take-out foods through computer.
I{_ 15 |Informing the expiring food through phone ¢ 3.30 1.03 3.27 1.07
Y or mobile phone message.
16 |Informing abnormal temperature of 3.34 1.03 3.42 1.05 3
refrigerator through phone call or mobile ph
message.
17 |The function of weighting and fat detectioff 3.24 1.02 3.29 1.04
the dinning chair.
18 [Usable memo system for the aged people if 3.89 0.94 3.68 1.00 1
home.
E | 19|Controlling thelights of other rooms or ais| 3.41 1.00 3.42 1.04 3
N in any room of the home.
E | 20 |Controlling the lighting system through inter| 3.37 1.05| 3.35 1.08
R when out of the home.
G | 21 |Monitoring the electric appliancessituatior] 3.46 1.02 3.41 1.04
Y through computer or mobile phone.
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22 |Controlling different roons temperature an 3.25 1.05 3.25 1.09
S lighting through computer or mobile phone.
A | 23|Informing that the refrigeratas’ door is nq 3.50 1.02 3.45 1.04
\% tightly closed through computer or mol
I phone.
N | 24 (Indicating the consumed electricity of | 3.51 1.06 | 3.43 1.08
G kitchen through computer.
25 |Checking the amount and expiration date o] 3.27 1.00| 3.22 1.05
food in the refrigerator and cabinets thro
C computer or mobile phone.
O |26 [Showing food menu selecting and purcha 3.24 0.97 3.23 1.03
N list through the refrigerator’s screen.
V |27 |Speed message by hand writing throughl 3.41 1.02 3.36 1.05
E interacting screen of the kitchen.
N | 28 [Communicating with the visitors and open 3.47 1.03 3.33 1.03
| the door through the interacting screen of
E kitchen.
N | 29|Dialing out and answering the phone thro 3.49 1.02 3.43 1.02
C the interacting screen of the kitchen.
E | 30|Dining and chatting with the remote fan] 3.31 1.05 3.22 1.09
members through the interacting screen of
kitchen.
31 |Dinning chairs automatic homing function ff 3.21 1.13 3.14 1.15
C user's convenience.
O | 32 |Detecting the uses’ figure and adjust to t| 3.29 1.07 3.22 1.12
M most comfortable position of the wisd
F dinning chair.
O | 33|Automatically indicating the user’'s mail 2.95 1.05 2.94 1.09
R through the wisdom dinning table.
T |34 |The entertaining function of the wisd{ 3.03 1.03| 3.01 1.09
dinning table.
35 [The typesetting function of the wisdom dinn 2.97 1.05 2.94 1.10
table.
36 [The inteacting, remote information exchang| 2.90 1.10 2.87 1.13
and game playing function of the wisd
dinning table.

5.3 Importance-Demand Analysis

The Importance-Performance Analysis (IPA) framewwards introduced by Martilla and
James(1977) in marketing research in order totassimderstanding customer satisfaction as a
function of both expectations concerning the sigaiit attributes and judgments about their
performance. Analyzed individually, importance gaiformance data may not be as meaningful
as when both data sets are studied simultaneoGsbf,(Hemmasi, & Nielsen, 1992). Hence,
importance and performance data are plotted onoadimensional grid with importance on the
y-axis and performance on the x-axis. The datatla@a mapped into four quadrants (Bacon,
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2003; Martilla & James, 1977).

This study applies IPA approach and modifies ibimhportance- demand analysis. In
guadrant 2, importance is high and demand is dtflo, Indicating the existing systems require
urgent corrective action and thus should be giegnpriority. Items in quadrant 1 indicate low
importance and high demand, this quadrant is ldbate“Concentrate Here”, which indicates
that existing systems have strengths and shouttglgomoted. In contrast, the category of low
importance and low demand items makes the thirdriqui labeled as “Low Priority”. While the
systems with such a rating of the attributes do pude a threat they may be candidates for
discontinuation. Finally, quadrant 4 represent$ higportance and low demand, which suggests
insignificant strengths and a possibility that ttesources invested may better be diverted
elsewhere.

Safety function
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Figure 1 Safety function

Based on figure 1:
1. Functions like: Warning of overload in electtyciwarning of the gas leaking, warning of
children’s approaching the hot soup, advanced desfgchildren’s safety in gas oven, gas
oven-timer and automatically switching off the gésve when fire goes out are located in the
2nd quadrant, it indicates that the respondentdk tthie factors are both important and necessary,
the results may be an important reference for desgy
2. Interacting with children through the screen,rmirsg of wet floor, advanced design of
children’s safety in cabinets, switching on thegamood first, then the gas oven can be turned
on, informing gas leaking through mobile phone ragss The above functions are located in the
third quadrant, it shows that the respondents think factors are not important and less
necessary; they are also the indicators that desgmay utilize to improve the function or
enhance the product to attract customers.
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Figure 2 Health function

Results of figure 2 indicate:
1. Functions of providing dietary suggestions basedlifferent situations or diseases through
computer nutrition system and usable memo systerthéoaged people in the home are located
in the 2nd quadrant, it implies that the responsi¢hink the functions are both important and
necessary. Designers need to regard them as impostarential factors.
2. Function of informing abnormal temperature o tefrigerator through phone call or mobile
phone message is located in the 1st quadranprésents that the function is necessary but not
so important. Accordingly, the function is the ical factor for the Smart Kitchen’s future
development; designers should improve the shortogsniof the function to increase the
product’s importance.

Energy-saving function
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Figure3 Energy-saving function

Findings of figure 3 are:
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1. Functions of monitoring the electric appliancggiation through computer or mobile phone,
informing that the refrigerator’s door is not tightlosed through computer or mobile phone and
indicating the consumed electricity of the kitchlerough computer are located in the 2nd
guadrant, it indicates that the respondents thieKactors are both important and necessary, so
they can be the designers important referentiatatdrs.

2. Function of controlling the lights of other rosmor aisles in any room of the home is located
in the first quadrant; it shows that the functiemot important but necessary, so the function
plays a critical role in the product’s future dey@hent. The designers should notice that maybe
it's necessary nowadays, but not to enhance theuptis importance in the future.

3. Functions of controlling the lighting systematgh internet when out of the home, and
controlling different room’s temperature and ligigithrough computer or mobile phone are
located in the third quadrant, it represents thatrespondents think that the factors are less
important and not so necessary. The designerséhegard the factors as important indicators to
increase the product’s value to attract custonretisa future.

Convenience function
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Figure 4 Convenience function

The results of figure 4 indicate:

1. Functions of dialing out and answering the phomeugh the interacting screen of the
kitchen, and communicating with the visitors anémipg the door through the interacting
screen of the kitchen are located in the 2nd qurditameans that the respondents think
that the factors are both important and necesay,can be the designers important
referential factors when designing.

2. Function of speed message by hand writing throbghrtteracting screen of the kitchen is
located in the first quadrant; it indicates tha tespondents think that the factor is
necessary but less important. So the designersdcshoprove the shortcomings of the
factors to increase the degree of importance.

3. Functions of checking the amount and expiratioe d&the food in the refrigerator and
cabinets through computer or mobile phone, andhdiand chatting with the remote family
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members through the interacting screen of the &itdre located in the third quadrant, this
indicates that the respondents think the factardems important and not so necessary, so

the designers should regard them as importantatalis to improve the quality and increase
the product’s value in the future.

Comfort function
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Figure 5 Comfort function

From figure 5, we can find:

1. Functions of dinning chair’s automatic homingdtion for user’s convenience, and detecting
the user’s figure and adjust to the most comfoetgdasition of the wisdom dinning chair are
located in the 2nd quadrant, it indicates that tégpondents think the factors are both
important and necessary, so the designers candrégam as important indicators when
designing.

2. Functions of automatically indicating the usexmail through the wisdom dinning table, the
entertaining function of the wisdom dinning tablkee typesetting function of the wisdom
dinning table, and the interacting, remote infoipr@aexchanging and game playing function
of the wisdom dinning table are located in thedlguadrant, it reports that the respondents
think the factors are less important and not ses&ary, so the designers may improve them
to increase the product’s function and value infthere.

5.4 Discussion

The study employedndependent sample T statistical test to examitigeife exists significant
difference of the average scores between the samplemographics (include: gender,
occupation, hours of internet, family type, numiérchildren aged under 6, and number of

adults aged above 65) and technology acceptaneereEhlts of table 3 showed some interesting
issues listed as the following:
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1.

The users of “high technology acceptance” tendaeehhigher demand toward the five
dimensions of kitchen: safety, health, energy-sgvaonvenience and comfort. For those
who have higher acceptance toward technologicalymts, the facilitation of the Smart

Kitchen would be utilized more.

. Those users who use Internet more than 4 hours/ deda to have higher demand on

dimensions such as: safety, health, energy-sagmigyenience and comfort. For they
have used to utilize the equipments of computer latetnet, meanwhile, they also have
higher demand on ubiquitous service provided bySimart Kitchen.

. Gender: It was supposed that gender would makéfisem difference on demand of the

Smart Kitchen; however, the results of T test iathd that the difference is not
significant.

. Users have family members aged above 65 tend te higlher demand on dimension of

health, it is estimated that in the aging sociesgrs need to take care of the health of
aged people and overcome the inconvenience of lilagly caused by aging.

.Core family is the mainstream type of the socigst, the other types (such as single

family or extended family) do not make significalifference on the demand of functional
dimensions of the Smart Kitchen. Probably it isdase the number of the family type is
few; their demand does not make any significarfeceihce when compared with that of
core family.

Table 3 Independent sample T test(n=1001)

Independent Safety Health Energy-saving Convenience Comfort
VariableAvera [: Average Average Average Average
Dependent 9 T test 9 T test 9 T test g T test g T test
. Score Score Score Score Score
Variable
Technological High 4.20 3.54 3.61 3.58 3.32
4.05%** 9.05%** 9.64*** 11.59*** 12.05%**
acceptance Low 4.02 3.06 3.09 2.97 2.63
Resource ﬁ&?ﬁe 4.20 3.44 3.49 3.42 3.11
of Double 1.64 1.89* 1.92* 2.01* 1.43
Income . 4.10 3.31 3.36 3.29 3.00
income
Gender Male 4071 147 331 1 054 3381 .02 333 519 308 0,62
Female 4.13 3.34 3.38 3.31 3.01
"ef]soar:z”“ 4.07 3.27 331 3.23 2.95
Internet hours'vIore than 4 -4.39%** -4.48*** -5,12%* -5.68*** -4, 13%**
h 4.29 3.54 3.61 3.58 3.24
ours
Child aged No 411 3.36 3.39 3.32 3.05
-1.16 1.69 0.71 0.18 1.66
under 6 Yes 4.18 3.24 3.34 3.30 2.92
Adult aged No 4.10 | 3.31 ) " 3.36 | 3.29 ) . 3.00
above 65 Yes 4.20 176 3.44 203 3.49 1.93 3.42 201 3.11 142
Core family | 4.13 3.33 3.36 3.32 3.01
Family type -1.00 -0.62 -1.51 -0.24 -0.20
YYPe| Extended | , 5, 3.38 3.49 3.34 3.03
family
. Core family | 4.10 3.27 3.42 3.27| 3.09
Family tYPe | o ole family| 4.13 | 00 333 |12 336 |00 332 |00 301 |78
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VI. Conclusion

This chapter is going to make a conclusion basethenesults of chapter 4 and 5 with the
attempt to help the designer to understand the msen's demand of the Smart Kitchen as well
as remind the future designer to realize that boghopinion of the main user and other members
of the family should be considered as an importactor when designing the system. Further
research directions and suggestions are providedtiare researchers finally.

The difference of kitchen usage between housewams career women could be the
reference of market segmentation and the base kihmanarketing strategy. Under the lifestyle
of modern business society, people are always bagsy)y members need time and space to
interact, and kitchen is therefore the place fonirdj and parent-kid’s interaction and
communication. Hence, spatial layout is one ofggbmts to design the Smart Kitchen. Notably,
safety remains the most urgent needs when desigtiiagSmart Kitchen based on the
suggestions provided by the users. In a housingespan interactive monitor is necessary
because females also hope to take good care owkids they are working in the kitchen.

The objective of the research is to explore thenmaser's extent on the Smart Kitchen’s
importance and demand. The respondents of the igneaire mainly come from the five
metropolitan and two sub-metropolitan areas thatipged with computer and internet
facilitation in Taiwan. The results are analyzedrmependent sample t-test and are explained as
the following:

The extent of importance and demand of the Smadhkn in terms of the main user: The
results indicated that the importance and exterdeshand on functions and equipments of the
Smart Kitchen is positively pair wised correlatethose who regard the functions and
equipments of the Smart Kitchen as important fach@ave higher demands.

The extent of importance and demand of the Smadhkn in terms of the main user: The
results showed that in safety dimension, the redgots think the factors (such as gas and
electricity) are both important and necessary; @alth dimension, the respondents think the
functions (for example: computer nutrition systemd asable memo system) are both important
and necessary; in energy-saving dimension, theregmnts think the factors (like monitoring the
electric appliances’ situation through computemmhbile phone, informing that the refrigerator’s
door is not tightly closed through computer or n@lghone) are both important and necessary;
in convenience dimension, the respondents think tihe factors (such as: dialing out and
answering the phone through the interacting scoéghe kitchen, and communicating with the
visitors and opening the door through the interecscreen of the kitchen) are both important
and necessary; in comfort dimension, the resposdertk the factors (for example: dinning
chair's automatic homing function for user’'s conesce, and detecting the user’s figure and
adjust to the most comfortable position of the wisddinning chair) are both important and
necessary. The above stated functions could bgrrs important factors when designing the
system.

The factor’s ranking of the main user’s attitudevaod the function and demand of the
Smart Kitchen is as the following: safety (averagere: 4.12); energy-saving (average score:
3.38); health (average score: 3.34); conveniencergge score: 3.31); comfort (average score:
3.02). The cooking activities need to utilize eledly and gas, so the users regard safety as the
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first important factor on evaluating the Smart Ko system; secondly, as the price of energy is
keeping going up, energy-saving is the prevalenkihg in the era of green consuming; thirdly,
the full-employed respondents accounts for mora geventy percent of the whole respondents,
they do hope the Smart Kitchen can have the heaiémted function and be able to maintain
family member’'s health in modern business sociétylly, the degree of convenience is
slightly higher than that of comfort, it is becaudeat modern women play the roles of
occupational women and house mothers, they aretingary manpower of the family, the
cleaning and fixing of the kitchen takes a lot &bes, so if the Smart Kitchen possesses the
function of convenience, it will surely be populbteanwhile, the function of comfort is ranked
the last in terms of necessity, the situation rigiatches Maslow’s Theory of needs hierarchy,
which states that when human’s basic needs arsfiediithey’ll seek for higher level needs.
Similarly, kitchen’s functions need to get advan@redn basic needs to enjoyed needs.

Family members on the importance and demand ofaitigtation of the Smart Kitchen: the
results indicated that there exists significantfedénce on each functional dimension in
technological acceptance and Internet hours. Whenpiarticipants have higher demand in
technological acceptance, they tend to have higberand on each functional dimension; the
participants who use Internet more than 4 hoursl ten have higher demand toward each
functional dimension of the Smart Kitchen than thafho use Internet less than 4 hours. Besides,
the participants who have family members aged alé®v&nd to have higher demand towards
the dimensions of health and convenience, it isn@sed that it is because that in the aging
society, the aged people need to be specially tatenof and some of the inconvenience in their
daily lives need to be overcome. However, the gadnts who have family members aged
under 6 did not bring any significant differencea the result. Therefore, the above stated
difference may be a critical reference for marketehen making segmentation strategies for
special market.

The daily activities generate vitality because hafman; the so-called dwelling is
transformed to be “home” for the sake of peopleer&fore, the function of kitchen should not be
limited in the scope of cooking only, it should bmpowered to have the functions of daily
dinning, family member’s affection connection, hiatoncerning as well as the place of life
enjoyment. The study suggests that future resestiolld combine the related issues such as
gender, family life cycle, family member’s job txpdore the difference on the function of
kitchen’s demand and expectation.

The Smart Kitchen used many electronic applianasch leads to a confliction with the

concept of “energy saving and carbon reduction”.siMggest that both of “wisdom” and “green”
should be taken into consideration when desigriegt/stem in the future.
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