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Abstract: In the context of the research on local architectural culture of Macao, this paper explores
how architecture’s cultural elements can be integrated into cultural and creative product design at the
pre-development stage. Therefore, local culture can be effectively disseminated through the medium
of cultural and creative products. However, in the process of product design, seemingly, designers
often rely on their experience as the main way to develop ideas and designs. This approach can
fall short in generating sufficient cognition and interpretation between culture and product design,
and the product may fail to truly reflect cultural and creative values. This paper focuses on the cultural
elements and the designer’s cognition in design development of cultural and creative products.
It applies theoretical concepts of Kansei engineering theory as the basis, and, combined with the
Semantic Differential Method, tries to extract the most powerful product image elements that influence
designers for better understanding of the cultural elements in design development. This paper
aims to employ scientific methods to enable designers to better develop designs with cultural and
creative connotations, thereby improving the success rate of cultural and creative products. It further
proposes a model process of image perception to be employed by designers in early design research
and the development stage. By enhancing the resonance of cultural elements for cultural and creative
products, the model may shorten the perceptual distance between the designer and the local culture,
improve the designer’s product development efficiency, and increase consumer satisfaction with the
design outcome through added cultural and creative value. As such, the model can optimize the
design development for cultural and creative products to achieve the public’s aesthetic and cultural
expectations, as well as for a sustainable design approach.

Keywords: local architectural culture; cultural and creative; product design; pre-development stage

1. Introduction

Culture—an indispensable part of cultural and creative product design—plays a crucial role in the
value addition process of products. Cultural characteristics can be employed by the designer in adding
additional value to the product not only benefiting the society’s economic growth, but also promoting
the uniqueness of local culture to the global market [1]. Therefore, the design of a cultural and creative
product is important to understand how to integrate local culture into cultural and creative product
design and development. However, the integration of cultural content is not simply a mechanical
procedure. Instead, the essence of culture should be integrated into products so that they are accepted
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by users and resonate with them. Such products successfully realize the value of cultural and creative
products. The purpose of this study builds on a positioning way for cultural and creative product
by digging emotional image based on Kansei Engineering theory. It employs the local architectural
culture of Macao as a research source to implement sample testing trying to establish a model process
at pre-development stage by excavating an emotional image from local culture. Through analyzing
results of a questionnaire survey by Semantic Differential Method, cultural emotional recognition for
design development are able to be extracted. As a consequence, the paper suggests a guide for design
professionals on how cultural symbols can be extracted rapidly from selected historical buildings for
design development in optimizing the design process, as well as to increase design efficiency. At the
same time, it could lead to the discovery of the invisible needs of designers to improve the success
rate of product design. Eventually, the paper proposes an effective way to assist design professionals
by integrating the context of local architectural culture into product design in the pre-development
stage. As a result, designers could learn from the study and realize the mapping relationships between
cultural elements and emotional images for developing product design with cultural and creative
value that product positioning can be achieved rapidly and accurately.

Cultural and creative product design and its research and development (R&D) can promote the
development of the local creative economy that emphasizes the support and promotion of culture
and art to the economy [2]. For example, British tin factory manufacturers have changed their design
methods through alliances with handicraft designers to increase the value of their products and create
new ways of organization [3]. At present, the Macao SAR government is also vigorously promoting
the development of creative industries with the bid to diversify its economy and add more economic
pillars, in addition to the gaming industry. In 2013, the Cultural Industry Fund was established.
Its main purposes are to promote the incubation, industrialization, and scaling of cultural industry
projects, explore projects with distinctive local cultural characteristics, and promote the research,
design, development, production, marketing, and awareness of cultural and creative commodities [4].

Macao, being an intersection of a multicultural city, has a cultural context that is very complex and
diverse in possessing the unique cultural representation of historical buildings. Such representation
can be regarded as a development of the collision and fusion from alien cultures which condense heavy
cultural value. However, in the process of globalization, homogenization increases, prompting people
to realize the importance of their own local culture [5]. Local culture is formed by the accumulation of
people’s lifestyles over time and it is also a kind of memory and cultural context. In various regions of
the world, the relationship between world culture and local culture has come into focus, and individuals
have begun to pay more attention to their own society and the social and cultural significance of their
own nation, injecting their learnings into product design and development, thus intersecting current
culture with products and triggering a memory of the lifestyles of the past [6].

In addition, Macao is one of the major tourist attractions of the world, receiving a large number of
tourists every year. On the website of its Bureau of Statistics, it is reported that the number of arrivals
in 2018 was 3.58 million [7]. Therefore, it needs a large number of products with local cultural elements
for tourists to purchase. At present, not only is there limited variety in Macao’s cultural and creative
products, but there is also a lack of research on the local cultural attributes of products. The research
presented in this paper relates to how cultural and creative products can be promoted by extracting
cultural elements in the pre-development stage; that is, through creative design, the local culture of
Macao can be integrated into products and disseminated. Thus, tourists who come to Macao can
additionally experience Macao’s culture through its products, thereby enhancing the added value to
products. Accordingly, cultural and creative products have cultural attributes in addition to the core
elements of the product. In the future, these attributes can evoke memories about Macao in the owners
of the products and support their spiritual sense of belonging and identity.
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2. Literature Overview

Every country has its unique cultural identity [8]. In the highly competitive global market,
the homogeneity of products is slowly causing them to lose their recognition. Therefore, applying
characteristics of cultural image is becoming more important [9]. Nonetheless, it aims at the enhancement
of product identity in the global market, or to increase consumption experience of individual
customer, features of cultural image are all regarded as the excellent characteristic to improve
product design [3,10,11]. Culture reflects the true value of design works. A good product design not
only has good function and shape, but also elicits ideological sentiments and spiritual inspiration [12].
Leong and Clark considered that knowledge based on culture can provide new ways of thinking and
designing [13]. Cultural elements in cultural and creative products generally contain two dimensions.
One is the continuation of historical culture. Historical culture is the so-called cultural context and the
relationship between one thing and other things in time. It emphasizes the inheritance of culture and
can satisfy consumers’ memories and thoughts of the past, resulting in spiritual comfort. The other is
the inheritance of local culture.

Through cultivating cultural and creative products as a kind of local cultural symbol, it could adapt
an aesthetic approach of the current mainstream to be implemented effectively [14]. There are several
previous studies relating and representing the above consequence; for example, “Cultural and creative
Products Design by employing local culture of Dunhuang in Gansu”, “Research and development of
cultural and creative products based on the red culture in Jinggangshan”, and “The product deployment
of native gold in Nanjing area” [15]. These examples are all based on the perspective of local culture
extracting their cultural characteristics to carry out the research and development of cultural and
creative products. Currently, most of the cultural products which are reachable easily for customers
are simply applying cultural elements; for instance, the application of texture and material or copying
the form directly as cultural elements. However, being an excellent product, which can impress people
truly; it seems that there are missing expressions from other aspects [16]. The key reason can be the
lack of a scientific and effective way in the pre-development stage to reveal the cultural and creative
value in product design. Hence, the study centers on implementing the research methodology via
Kansei Engineering theory and the Semantic Differential Method to guide designers on how to achieve
a more effective development for cultural and creative products. At present, Toyota, Samsung, Canon,
and other companies all apply Kansei engineering theory to design in the pre-development stage [17].
Nevertheless, as a new discipline in the academic field of product design, Kansei engineering theory
has resulted in attention and research application among many countries. In addition, it has been
brought into the design and development process of various new products frequently in product
design research.

In recent years, many experts engaged in design practice and education have conducted research
on the theory and methods of Kansei engineering, which is conducive to the development of new
products. Efforts have been made in the fields of daily products, transportation, and color design [18].
Su et al. summarized and analyzed the perceptual cognitive mining involved in Kansei engineering
theory to establish a feasible system for product modeling design [19]. Li et al. used the theory of
Kansei engineering theory and applied statistical analysis to derive a quantitative relationship between
design elements and design style, and determine aspects of emotional appeal in users [20]. Moreover,
Yang et al. analyzed the perceptual appeal of the portable water bottle and found a relationship
between the perceptual characteristics of the bottle shape and the design elements of the bottle [21].

3. Local Architectural Culture of Macao

Several hundred years of historical development has shaped the local culture of Macao and infused
with elements of both Eastern and Western cultures. These two cultures together produced Macao’s
local culture, which is of great historical significance. Geographically, Macao’s culture belongs to the
Chinese cultural system, but because the area was ruled by the Portuguese for more than 400 years,
it has been influenced by Western culture as well. Macao’s culture is different from traditional Chinese
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culture, and its cultural connotation is rich and colorful. As stated by Chen, “Macao has Chinese culture,
Portuguese culture, religious culture, architectural culture, custom culture, food culture, and festival
culture [22].”

The so-called architectural culture is regarded as an important cultural form that intuitively reflects
the characteristics of national, cultural, and historical background and regional development [23].
A unique cultural and historical characteristic can be felt from Macao’s architectural culture. On less
than 20 square kilometers of land, there are various buildings of different styles characteristic of
the East and West, such as the Ruins of St. Paul’s with the Italian Baroque style of the Renaissance;
the Cathedral of Macao and the St. Dominic’s Church with Spanish religious characteristics; the Macao
SAR Government Headquarters and the Macao Military Club in Portuguese architectural style; Hill
Top Hospital in the Gothic architectural style; and the Moorish Barracks. In addition to these European
style buildings, there are many Chinese style ancient buildings, such as the A-Ma Temple with a
history of 500 years and the Puji Temple, the Pou Tai Un Temple, and the Tam Kung Temple in Coloane.
These buildings constitute a seamless architectural and cultural landscape that combines Chinese and
Western cultures [22]. As a modern city, Macao derives its charm partially from its architecture. A city
is a place where people form and experience collective memories [24]. Accordingly, through exploring
meaning of a cultural and creative product, people’s memories of Macao may be able to expand from
limited to unlimited and from instant to eternal. As a result, memories can take individuals back to the
time they spent in Macao. There is no doubt that the memories and the city coexist, and that the city
“exists on memory [25].”

Besides, several statistical data show that cultural and creative products can cause people to
perceive that the images of their memories are emerging into reality, enabling users to recall moments
and perceptions of life. As Kansei engineering is a theory combining human emotions and rational
analysis, the study applies its engineering techniques as the method to explore the relationship between
human sensibilities and the design characteristics for product design [26]. Subsequently, memories and
impressions of a visited place can be produced while using a product purchased from there. Especially
when going through a journey with the attempt to understand various cultures and acquire different
cultural experiences, memories relating to the place or historical buildings will cause people to recall
their past experiences where meaning is generated and kept in mind easily.

The Value of Macao’s Architectural Culture

Macao’s World Cultural Heritage buildings are mainly located in the old city in the south-central
part of the Macao Peninsula, also known as the Historic Center of Macao. It is a historical block
connected by 22 Chinese style and Western style buildings, traditional streets, and eight square fronts.
Particularly, the block has one of longest histories and largest scales in the world, and it fully reflects
the symbiosis and integration of Eastern and Western cultures over 400 years. According to the
evaluation of UNESCO, Macao is a city with closely linked part of living habits and culture of its
local residents [27]. Noticeably, Macao’s World Heritage Site represents an exceptional treasure of
cultural heritage and reaches the global level. As a consequence, the cultural value of Macao’s Cultural
Heritage buildings can be considered a masterpiece of human genius. During a certain period of time
or in a cultural region of the world, it reflects human values and expressions interacted and influenced
by each other in the development process, especially in the fields of architectural research resulting in
immortal art creation, city planning, and landscape design.

Macao’s cultural historical buildings contains a unique or at least a rare proof of a cultural
tradition or a civilization that has disappeared; it marks a certain history of mankind, a firm type
of building, or group of buildings at several important stages; it is a traditional human residence
representing a certain culture (or several cultures); and it is directly or indirectly related to major
events or life traditions, thoughts or beliefs, and art and literary works of tremendous universal
importance [28]. Therefore, designing a product to emphasize its cultural value by considering local
cultural characteristics has become a critical issue in the design process [29,30]. In Macao, apparently,
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the most obvious evidence reflecting local culture can those historical buildings which are able to
convey the intangible nature [31–33] of messages, as well as the implicit cultural value to make them
become tangible and comprehensible through the design of meaningful products.

4. Research Methods

Using the theoretical concept of emotional imagery in Kansei engineering theory, this paper carries
out a series of design studies. Nagamachi considers that the feelings or images of a person with respect
to an objective object resulting from the sensory system and brain consciousness are psychological
feelings of an objective thing or a person’s emotional embodiment and expected feelings of an objective
thing [34]. This study divides the designer’s emotional images of a product into different quantified
levels through Kansei engineering theory, combined with the analysis of using cultural content of
historical buildings to implement questionnaire surveys, interviews, and the subjective measurement
Semantic Differential Method. Data was obtained and applied through statistical methods to analyze
and derive abstractions that can guide effective extraction of cultural carriers for the design of cultural
and creative products.

The purpose of Kansei engineering theory is to establish a certain relationship or mapping between
information relating to the qualitative level of abstract changes of human emotions and the “things”
that result in human emotions [35]. In recent years, the research focus of Kansei engineering theory
has been mainly implemented on the extraction and analysis of human emotional information. As a
consequence, emotional images are excavated through the subjective measurement method based on
Kansei engineering theory. This kind of abstract emotional information is collected and processed
into data, and then the collected data is classified and analyzed to organize a complete emotional
information processing system. Thus, it can facilitate effective extraction of emotional information and
“things” for designers and provide design guidance as reference [19].

The Semantic Differential (SD) Method is an experimental method created by American
psychologist Osgood in 1942. In general, Semantic Differential Method is used for studying the
psychological images of a subject. It is a method to read and understand people’s cognitive dimensions
with respect to a certain thing by digitizing people’s abstract emotional images through the help
of scientific methods such as experimental statistical calculation [36]. The application of Semantic
Differential Method requires the subject to map the meaning of things or concepts on an evaluation
scale with a corresponding score. On this basis, the scale of Semantic Differential Method is established.
In additions, the SD questionnaire generally consists of three elements [19]; namely, design object,
evaluation scale, and subject. The study also refers to these three elements by conducting an
experimental investigation and constructing a designer’s emotional image scale distribution map for
the product in order to help guide the direction of product development. Based on such connotation,
the paper designed a questionnaire by digging cultural characteristics from local historical buildings
of Macao as the main cognitive goal. According to the interpretation to the result of anticipated
questionnaire, the research strives to modify the existing product design process and proposes
preliminary research of a model process for design professionals in product design.

5. Research Process

Under the research framework based on Kansei engineering theory, this study focuses on the
designer’s cognition of emotional images where cultural symbols can be extracted by designers
when concerning the design development for cultural and creative products. The research involved
subjects and representative samples, both of which are selected thoughtfully. By corresponding to
individual design experience, a hypothesis was made on university students majored in product
design that are assumed as having similar design experience with design professionals. The reason
why research subjects were chosen from product design students studying in universities is because of
the professional education and training they had. Besides, these students shall be familiar with the
R&D process of the product design and having practical experience of completing product design
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independently through learning experience. In terms of concerning the cognition of product design,
their experience in design exploration is reckoned as similar to those design practitioners. According to
the hypothesis above, the procedure of selecting the subjects and sample contents of the questionnaire
is as follows.

5.1. Subject Selection

The subjects to be selected are students majored in product design from the Macau University
of Science and Technology. In total, there were 37 subjects, of which 30 were undergraduates and 7
were postgraduate students. They were aged between 23–25 years old and have lived in the city of
Macao for at least 4 to 6 years. All of them were assumed to possess enough understanding of the local
culture of Macao, the emotional bonds with the city, and a certain perception of urban buildings for
the basis of needed conditions of hypothesis to be analogous in having similar design development
experience with design related practitioners.

5.2. Sample Selection

The paper explored the architectural culture of Macao, and the building forms form historical
buildings were used as the research sample [37]. The sample comprised more than 20 historical buildings
of Macao in the UNESCO World Heritage Site List of July 15, 2005: A-Ma Temple, Moorish Barracks,
Mandarin’s House, St. Lawrence’s Church, St. Joseph Seminary and Church, Teatro Dom Pedro V,
Sir Robert Ho Tung Library, St. Augustine’s Church, Civil Affairs Department Building, Sam Kai Vui
Kun (Kuan Tai Temple), Holy House of Mercy, Se Cathedral, Lou Kau Mansion, St. Dominic’s Church,
Ruins of St. Paul’s, Na Tcha Temple, Walls of Macao, Monte Fort, St. Anthony’s Church, Casa Garden,
Old Protestant Cemetery, and Fortaleza da Guia (including Guia Lighthouse and Chapel of Our Lady
of Guia) [38]. Among these heritage buildings, 19 three-dimensional historical buildings were selected
as the research sample (Table 1). The selection concerns of the sample’s image are based on building’s
historical value, time established, and cultural background for implementing sample analysis [39].

Table 1. Sample images of buildings in the historical area of Macao.

Ref. Images Building Time Cultural Background

1
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Cathedral 1622 
It has distinctive "neoclassical" architectural 

style. 

13 

 

Lou Kau 

Mansion 
1889 

The Lu Family House is the old residence of 

the famous Macao merchant Lu Huashao (Lu 

Jiu) family, which is a typical Chinese 

mansion. 

14 

 

St. Dominic’s 

Church 
1587 

Because the church is dedicated to the Virgin 

of Roses, it is called the "Rose Church" and is 

a Catholic church with Baroque architecture. 

15 

 

Ruins of St. 

Paul’s 
1594 

The Triumph Arch is the site of the front wall 

of the Church of the Mother of God (ie St. 

Paul's Church). St. Paul's Church is attached 

to St. Paul's College. The first Western-style 

university in the Far East was destroyed by a 

fire in 1835, leaving only the front wall of the 

church. The entire wall is Baroque, but some 

designs or sculptures have obvious oriental 

colors, such as Chinese characters or 

chrysanthemum patterns. This combination 

of Chinese and Western stone walls is unique 

in Catholic churches all over the world. 

16 

 

Na Tcha 

Temple 
1888 

A temple of folk faith with local 

characteristics of Macao 

17 

 

St. Anthony’s 

Church 
1558 

It is one of the three old churches in Macao. 

Its architectural form is concise and embodies 

the neoclassical style. 

18 

 

Casa Garden 1870s 

It is the villa of the Portuguese royal 

aristocracy Manuel Pereira. The building 

may be the first luxurious villa-style garden 

in Macao, and the layout of this residence has 

created a precedent for the garden-style 

residence in Macao. 

19 

 

Guia Fortress 1622 

Guia Lighthouse is the first modern 

lighthouse on the coast of China. The 

coordinate value of its location is also the 

geographic positioning of Macao on the 

world map. The building is a cylindrical 

Cathedral 1622 It has distinctive "neoclassical" architectural style.
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Na Tcha Temple 1888 A temple of folk faith with local characteristics of Macao
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St. Anthony’s Church 1558 It is one of the three old churches in Macao. Its architectural form is concise
and embodies the neoclassical style.
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layout of this residence has created a precedent for the garden-style
residence in Macao.
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Guia Lighthouse is the first modern 

lighthouse on the coast of China. The 

coordinate value of its location is also the 

geographic positioning of Macao on the 
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body is painted with colorful murals, and its 
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and Western arts, which shows the value of 
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5.3. Questionnaire Content and Design 

In this study, the content of the questionnaire mainly applied information science concepts of 

Kansei engineering theory to infer thinking in combination with the Semantic Differential Method. 

After accepting the sample information, the subjects were requested to make inferences along three 

major emotional factors; namely, emotional motivation, emotional image, and time frequency to 

perceive the emotional cognition of cultural symbol extraction in the early stage of cultural and 

creative product design. Within emotional motivation, three emotional factors; namely, memory, 

cultural communication, and high popularity, were used to study the subject’s motivation for 

selecting the sample as the design carrier. Within the emotional image, three emotional factors; 

namely, invigorating spirit, happiness, and physical and mental relaxation, were used to test the 

emotional psychological response when the sample was used as a product design carrier. Finally, 

three emotional factors of the time dimension; namely, frequent (multiple times within a year), 

persistent (multiple times within three years), and postponed (multiple times within five years), 

were used to test the emotional frequency between the subject and the building. The questionnaire 

was used to quantify the subject’s emotional needs hidden in the sample. After statistical 

evaluation, it was used for qualitative and quantitative research in order to propose a scientific 
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Guia Fortress 1622

Guia Lighthouse is the first modern lighthouse on the coast of China.
The coordinate value of its location is also the geographic positioning of

Macao on the world map. The building is a cylindrical structure.
The internal vaults and walls of the Basilica of Our Lady of the Snow

Temple The body is painted with colorful murals, and its painting skills are
combined with Chinese and Western arts, which shows the value of the

church.

5.3. Questionnaire Content and Design

In this study, the content of the questionnaire mainly applied information science concepts of
Kansei engineering theory to infer thinking in combination with the Semantic Differential Method.
After accepting the sample information, the subjects were requested to make inferences along three
major emotional factors; namely, emotional motivation, emotional image, and time frequency to
perceive the emotional cognition of cultural symbol extraction in the early stage of cultural and creative
product design. Within emotional motivation, three emotional factors; namely, memory, cultural
communication, and high popularity, were used to study the subject’s motivation for selecting the
sample as the design carrier. Within the emotional image, three emotional factors; namely, invigorating
spirit, happiness, and physical and mental relaxation, were used to test the emotional psychological
response when the sample was used as a product design carrier. Finally, three emotional factors
of the time dimension; namely, frequent (multiple times within a year), persistent (multiple times
within three years), and postponed (multiple times within five years), were used to test the emotional
frequency between the subject and the building. The questionnaire was used to quantify the subject’s
emotional needs hidden in the sample. After statistical evaluation, it was used for qualitative and
quantitative research in order to propose a scientific basis for judging the strength of obtaining cultural
symbol elements in the design of cultural and creative products.

The questionnaire survey of this study was conducted online. A total of 37 valid questionnaires
were obtained. The subjects scored a single sample of emotional cognition scale, in which 1 indicated
the lowest emotional cognitive intensity, and 5 indicated the highest emotional cognitive intensity.
Before the survey, this study conducted a survey on the mapping relationship between the Macao
buildings that represent the local cultural carriers and the emotional factors. The survey descriptions
are as follows:

1. Emotional motivation: Emotional motivation in designing the questionnaire is mainly employed
for exploring the main consideration of emotional factors which is considered as a driving force
during early design phase for a designer. It was also the demand for psychological activities
when 19 buildings were selected as design symbols. Emotional memory: It is a memory about an
emotion that has been experienced. It is often intertwined with image memory [40]. In designing
a cultural product, the memory emotion combines with a certain image symbol to generate
corresponding emotional memories, which are consistent with the emotions that the designer
wishes to express. Cultural communication: It is the interaction of culture of one society with
that of another, from one region to another, and from one group to another [41]. In the study,
architecture can be considered as a medium for cultural communication. The building itself is a
carrier of information. The cultural connotation conveyed can better reflect the historical cultural
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context and cultural heritage of a city, a region, or even a country. High popularity: This means
most of the public shares a perception of the popularity of the building.

2. Emotional image: Emotional image cognition is a process in information processing. After the
initial observation of a real thing, the cognition of different emotion images is combined by
comparing and thinking of different types of knowledge and experience structures stored in the
individual’s brain [42]. From the perspective of cognitive psychology, the designer analyzes
the emotional expressions embodied in the 19 buildings, such as the three different emotions of
invigorating spirit, happiness, and physical and mental relaxation. Invigorating spirit: This means
the mood and feeling at the time of visiting the building is very exciting. Happiness: The feeling
at the time of visiting the building is a very happy feeling. Physical and mental relaxation:
The feeling at the time of visiting the building is relaxing both physically and mentally.

3. Time dimension: In the questionnaire used in this study, the time dimension test was mainly based
on the concept of place attachment developed in location theory (geography) and attachment
theory (psychology). It has always been valued by scholars in the fields of human geography,
environmental psychology, and recreation. Tuan was the first to combine these two theories make
“the emotional connection between people and places or environments [43].” This is also the source
of the concept of sense of location. Later, Williams and Roggenbuck first proposed the concept of
place attachment, that is, an individual’s sense of belonging to a special place [44]. The study
mainly conducted the frequency test in time based on the designer’s emotional connection with
the 19 buildings:

• Frequent (multiple visits within 1 year): The subject planned to visit the building multiple
times a year;

• Persistent (visit again within 3 years): The subject planned to visit the building multiple
times within three years;

• Postponed (visit again within 5 years): The subject planned to visit the building multiple
times in five years.

The questionnaire was created based on the results of the questionnaire survey (see Table 2).
The representative samples were combined with the emotional cognitive factors that affect the designer
to obtain the SD questionnaire, statistically analyze the results, obtain the designer’s emotional cognitive
scale evaluation table, and mine the designers’ emotional perceptions of the sample. This process was
conducive to the extraction of elements of cultural and creative product design. This study explored
the designer’s cognition of the emotional images of cultural extraction in cultural and creative products
within the framework of Kansei engineering theory. The research process is shown in Figure 1.

Table 2. SD questionnaire survey on buildings in Macao.
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Sample 

Emotional Motivation Emotional Image Time Dimension 

Emotional 

Memory 

Cultural 

Communica

tion 

High 

Popularit

y 

Happines

s 

Invigoratin

g Spirit 

Physical 

and 

Mental 

Relaxatio

n 

Frequen

t 

Persisten

t 

Postpone

d 

Sample1 3.73 4.16 4.27 3.38 3.19 3.30 2.35 2.76 2.46 

Sample2 3 3.19 2.95 3.03 2.95 2.97 2.03 2.08 2.22 

Sample3 3.78 4.16 4 3.62 3.24 3.43 2.57 2.41 2.57 

Sample4 3.38 3.51 3.32 3 3.08 3.27 2.51 2.24 2.22 
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Sample7 3.35 3.78 3.41 3.41 3.22 3.38 2.65 2.76 2.65 
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Sample 1

1 2 3 4 5

Emotional Motivation

Emotional memory # # # # #

Cultural communication # # # # #

High popularity # # # # #

Emotional Image

Invigorating spirit # # # # #

Happiness # # # # #

Physical and mental relaxation # # # # #

Time Dimension

frequent (multiple visits within 1 year) # # # # #

Persistent (visit again within 3 years) # # # # #

Postponed (visit again within 5 years) # # # # #
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Figure 1. Process to analyze the native cultural emotion cognition.

5.4. Data Analysis

In the design of the questionnaire, the Semantic Differential Method was applied. On the basis of
the designer’s perceptions of the sample and through the measurement of the building’s emotional
cognition, the data was used to mine the designer’s appeal to emotional images. This study combined
three groups of perceptual image vocabulary of different types and 19 representative samples of
buildings in Macao to create an SD questionnaire, as shown in Table 2. Valid questionnaire surveys of
37 people were obtained through the survey method of online filling of the questionnaires. The data
from the subjects was collected, and the average value of emotional cognitive evaluation was calculated
using Equation (1), where i represents the number of samples, j represents the classification of emotional
cognitive factors, and k represents the number of subjects.

Ai j =

∑K
k=1 Ak

i j

K
(1)

The average value of the jth emotional cognition of any ith sample of all subjects can thus be
obtained. The data is shown in Table 3.
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Table 3. Evaluation form of subject’s emotional cognition.

Sample
Emotional Motivation Emotional Image Time Dimension

Emotional Memory Cultural Communication High Popularity Happiness Invigorating Spirit Physical and Mental Relaxation Frequent Persistent Postponed

Sample1 3.73 4.16 4.27 3.38 3.19 3.30 2.35 2.76 2.46

Sample2 3 3.19 2.95 3.03 2.95 2.97 2.03 2.08 2.22

Sample3 3.78 4.16 4 3.62 3.24 3.43 2.57 2.41 2.57

Sample4 3.38 3.51 3.32 3 3.08 3.27 2.51 2.24 2.22

Sample5 3.57 3.87 3.62 3.27 3.24 3.30 2.73 2.32 2.43

Sample6 3.76 3.89 3.84 3.68 3.43 3.62 2.84 2.57 2.78

Sample7 3.35 3.78 3.41 3.41 3.22 3.38 2.65 2.76 2.65

Sample8 3.03 3.30 2.97 3.03 2.89 3.05 2.16 2.35 2.30

Sample9 3.81 3.95 4.03 3.54 3.32 3.16 2.84 2.76 2.60

Sample10 3.24 3.43 3.03 3 3.05 2.84 2.19 2.11 2.22

Sample11 3.22 3.19 3.16 3.08 3.03 3 2.30 2.19 2.43

Sample12 3.16 3.24 3.32 2.95 2.92 2.97 2.30 2.27 2.35

Sample13 3.57 3.68 3.68 3.54 3.22 3.19 2.46 2.32 2.35

Sample14 3.89 3.84 3.92 3.62 3.35 3.35 3 2.87 2.81

Sample15 4.57 4.76 4.78 4.14 4.11 4.03 3.84 3.73 3.81

Sample16 3.65 3.81 3.87 3.57 3.51 3.22 2.81 2.60 2.49

Sample17 3.32 3.32 3.32 3.14 3.14 2.76 2.30 2.19 2.38

Sample18 3 3.11 3.03 2.97 2.95 2.87 2.11 2.08 2.16

Sample19 3.97 4.05 4.27 3.81 3.60 3.43 2.97 2.84 2.78



Sustainability 2020, 12, 6263 12 of 17

The comparison chart of the average value of each building is shown in Table 4.

Table 4. Comparison diagram of average values of buildings.
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6. Discussion

To those research samples selected from World Heritage Architecture of Macao, description and
analysis of them include the building’s historical value, time established, and culture background.
The target survey respondents are 37 majored in product design at Macau University of Science and
Technology. The hypothesis of this study takes target respondents to represent design majored students
and designers both having similar design knowledge on recognizing local culture and emotional
appeals, as well as deep perception of historical buildings. Apart from owning professional knowledge
in product design, these survey respondents were reckoned as those who possess comparable experience
of design exploration at the pre-development stage and can complete design work independently.
In addition, the creating of implementable process in digging emotional recognition of local culture
is mostly through three emotional factors. They are “Emotional Motivation (memory, cultural
communication, high reputation), “Emotional Images (excitement, happiness, relaxation)”, “Time
Dimension (frequency, continuity, extension)”. Through implementing the proposed questionnaire,
the hidden emotional needs of respondents are quantified in achieving the purpose of emotional
recognition among respondents and selected historical buildings. Consequently, it reaches the judging
evaluation of applying cultural symbols to attain the adequate outcome for the design development of
cultural and creative products.

Based on analysis of the results, when designers are designing cultural and creative products,
they need to consider the emotional cognition when extracting the cultural symbols. This study found
the mapping relationship between representative samples and emotional factors. According to the
analysis of the data collected from Sample 1 by appraising three major emotional factors, the average
value of memory in the emotional motivation was 3.73, the average value of cultural communication
was 4.16, the average value of popularity was 4.27, the average value of happiness to emotional image
was 3.38, the average value of invigorating spirit was 3.19, the average value of physical and mental
relaxation was 3.30, the average value of frequent in the time dimension was 2.35, the average value
of persistent was 2.76, and the average value of postponed was 2.46. The trend of the curve of the
average value comparison chart was from high to low. The study demonstrates that of the three
major emotional factors in the tested sample, for the respondents (designers), the factor with the
greatest influence was the emotional motivation, and the smallest was the time dimension (emotional
motivation > emotional image > time dimension). In the analysis of 18 other samples, the trend of
the curve presented of the average comparison chart was also from high to low, indicating that the
respondents (designers) gave much more consideration to the emotional motivation and emotional
image when implementing cultural and creative product design than the time dimension.
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This study used Equation (2) and the average of the jth emotional cognition of the ith sample to
obtain the average value of the emotional intensity of 19 samples, as shown in the following Table 5.

Ai =

∑M
j=1 Ai j

M
(2)

Table 5. Evaluation table of emotional cognitive intensity of subjects.

Sample
Number

Emotional
Intensity

Sample
Number

Emotional
Intensity

Sample
Number

Emotional
Intensity

1 3.3 8 2.8 15 4.2

2 2.7 9 3.3 16 3.3

3 3.2 10 2.8 17 2.9

4 3.0 11 2.9 18 2.7

5 3.1 12 2.8 19 3.5

6 3.4 13 3.1

7 3.2 14 3.4

The above result indicates that in the 19 samples, the first six samples with greater emotional
intensity are as follows: the average value of Sample 15 was 4.2, the average value of Sample 19
was 3.5, the average value of Sample 6 was 3.4, and the average values of Samples 1, 9, and 16 were
3.3. As a result, it is noticeable that in Macao’s local culture, historical buildings can be employed as
the cultural symbol to assist design development for cultural and creative products according to the
application through using the extracted cultural characteristics from the building form and facade.
That is, designers need to first sort out the interdependent and interactive relationships between the
culture and product. In accordance with the result above, it is perceivable that culture can resemble
owning actual form and symbolic meaning to a specific product [45].

Consequently, this study concludes that the form of Macao’s historical architecture can be used as
the source to extract cultural characteristics and be integrated into the design of cultural and creative
products carrying certain symbolic meanings of Macao. Among them, the average emotional intensity
of the six buildings of Ruins of St. Paul’s, Fortaleza da Guia, Teatro Dom Pedro V, A-Ma Temple,
Civil Affairs Department Building, and Na Tcha Temple were ≥3.3, whereas the average value of
the emotional intensity of Ruins of St. Paul’s was 4.2, ranking highest in the 19 buildings. From the
results, it can further conclude that when designers design cultural and creative products with Macao’s
cultural connotations, the above six buildings that reflect the most local cultural elements of Macao are
the main candidates to choose from.

7. Conclusions

The key concern of this research centers on how to effectively extract cultural symbols in the design
process of product design to enhance the cultural value of cultural and creative products. Employing
Kansei Engineering theory and combined with the Semantic Differential Method, research divided the
perception images of local culture into three major emotional factors. By using 19 historical buildings
as research samples and applying the analyzed result of the questionnaire, designers’ perception
images of local culture are able to be excavated in obtaining the evaluation of image scale. This study
analyzed and summarized the mapping relationship between buildings and emotional images of
cultural elements as supportive data for the design of a cultural creative product. As a result, the study
suggests a model process in the pre-development stage as a reference for the recognition of subsequent
cultural elements of cultural and creative products.
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However, there remains modifiable possibility to improve research results. Firstly, due to time
concern, respondents of the questionnaire survey are students majored in product design. Although
the research subjects have undergone professional education and training, such experience may not
be the same as what designers possess and may have caused certain limitations to be placed on the
research results. Besides, standing on the perspective to achieve an appropriate design outcome,
end-user’s perception of emotional cognitive intensity to the specific cultural characteristics of Macao
is also very crucial and a possible way to improve the research result. Therefore, it would be better for
the questionnaire survey to include respondents such as Macao residents and tourists. Together with
the analyzed result from university students majored in product design, it is helpful to designers as
well in pre-development while implementing design development for product designs in particular
to the attempt of applying cultural elements. As a consequence, future research and design of the
questionnaire survey should include not only the consideration of experienced design practitioners,
residents, and tourists as the respondents (subjects), but also with in-depth questions relating to how
visitors read the building and such recognition to be interpreted as sort of cultural characteristics
for designers. This approach will certainly improve the accuracy and referencing value of the
results. Secondly, in terms of selecting representative samples, apart from those historical architecture
mentioned previously, there may exist other buildings in Macao that are with cultural connotations too.
That is, cultural characteristics can also be extracted from these buildings. As a result, future research
needs to be extended by including buildings with cultural connotations to achieve a better outcome.

Applying Kansei engineering together with three emotional factors of emotional motivation,
emotional cognition, and time dimension, this study finds that the most influential factor for designers
is to consider the effectiveness of extracting cultural symbols. From the analyzed result, it shows that
the highest influential intensity of emotional motivation for designers is the emotional motivation,
followed by the emotional cognition, and the influence of time dimension shown relatively low.
In terms of the impact on perception intensity and the total concern to analyze the background deeply,
as well as the reason caused, suggestions of this study are appropriate for the research in an early stage
of design development, and the reference and application of extracting cultural connotation.

Finally, cultural and creative products are reckoned as the necessary route of production to
implement cultural communication for a place. The richness and diversity of a product is an
embodiment of local multiculturalization. Thus, the design development needs to inspire design
thinking continuously, explore product research constantly, and discover the local cultural characteristic
deeply together with the method of theory and practice in creating a sustainable path for the design of
cultural and creative products.
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