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ABSTRACT 

The Chinese represent approximately one fifth of the world's population and the country's economy is expected to be 

one of the world's largest in the next century. Despite these statistics, there is very little human factor and design 

information available to professionals in the West who are designing products, systems, and equipment for the 

Chinese. The Master's Degree Project identifies some of the human factor and design research available on this ethnic 

group and presents a framework and guide in which physical, cultural, and environmental characteristics can be used 

in understanding issues related to the adaptation of products for the Chinese. 

Keywords: China, the Chinese, Chinese culture, product adaptation, cultural adaptation, cultural ergonomics, product 

adaptation framework. 
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1. PROJECT 

The major sources of immigration to Canada are Hong Kong, India, the Philippines, and mainland China. 

Immigrants from these areas bring different sets of cultures, values and requirements than earlier 

immigrants brought from Britain and the rest of Europe. Designers need to be aware of these differences 

when posing design solutions for spaces, products and communications. ("Shaping Canada's Future by 

Design", 1997, p.28) 
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1 . 1 . INTRODUCTION 

Product Adaptation for the Chinese - a framework and guide, is about helping designers become more aware of 

physical, cultural and environmental differences when posing solutions for spaces, products and communications. 

Chapter one provides information on the origin of this project, its objectives, methodology and limitations. 

1.2. O R I G I N 

A few years ago I asked myself: " I f I were to design a product for the Chinese user, what information would I need 

to know and where would I get that information?'' An initial search to locate human factor information on this ethnic 

group turned up only one specific source ~ Anthropometry in Eastern China andKwangtung Province. This book 

was published in 1925 by a White Russian emigre anthropologist working for the British Royal Asiatic Society. 

Further research and conversations with designers and businesses on designing for the Chinese convinced me that there 

is a need for information on designing and developing products for this ethnic group. A problem is that product design 

in the 20th century is based on design information and research conducted in the West and directed towards Western 

users, their culture, and their environment. Therefore, many of these 'Western' products may be outside the limits of 

tolerance, usage and perception of other ethnic groups and cultures such as the Chinese. This may result in products 

being difficult, unsafe and inappropriate for these ethnic groups to use. 

This Master's Degree Project, Product Adaptation for the Chinese - a framework and guide, developed from what 

I see as an important need for information. I believe that there needs to be a better understanding by industrial designers 

in the West (i.e., Canada) of the issues involved in designing aproduct for the Chinese users. Understanding these various 

issues will become more important because the Chinese represent approximately one fifth of the world's population, 

making them the largest ethnic group (1.2 billion). China's economy is projected to be the world's largest early next 

century, and in Canada Chinese-Canadians represent a rapidly growing segment of the country's population. I feel 

that just as product design in the 20th century has been shaped by the Western economies, especially the American 

economy, the next century will increasingly be shaped by the Chinese economy, its culture, and the requirements of 

its citizens. 

ROYAL ASIATIC SOCIETY 

(NORTH CHINABRANCH) 

A N T H R O P O L O G Y O F E A S T E R N 

C H I N A A N D K W A N G T U N G 

P R O V I N C E 

S. M. SHIROKOGOROFF 
ANTHROPOLOGIST OF THE MUSEUM FO ANTHROPOLOGY AND ETHNOORAPHY 
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PRINTED BY THE COMMERCIAL PRESS, LIMITED 
SHANGHAI, CHINA 
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Chapter 1 - Project 

to help guide and inform 

industrial designers on 

designing for the Chinese 

1.3. O B J E C T I V E 

The objective of this Masters Degree Project (MDP) is to help guide and inform industrial designers on designing for 

the Chinese. The focus will be on product adaptation. The outcome is a framework and resource guide that can be 

used as an aid in understanding design issues related to the Chinese. 

The MDP will help identify: product adaptation areas and issues, significant human factor information on the Chinese, 

and important design considerations. The MDP also provides a general understanding of the Chinese culture, and an 

understanding of the depth and levels that designers from one culture can reach when designing products for another 

culture group. 

Specific content of this MDP includes: 

information on the scope of the MDP, 

definition and background to the problem, 

background information on product adaptation and culture, 

rationalization of the development of the framework, 

identification of design activities and areas related to adapting products for the Chinese through the use of 

a framework, 

application of a framework to a product, 

identification of specific issues and referenced data, information, examples and design considerations in a 

resource guide. 

In summary, there are two main components of this project that will assist the industrial designer in designing products 

for the Chinese. One component is the identification of product adaptation and human factors data, information and 

issues. The other component is the development and application of a framework to help identify, interpret and apply 

this information. 
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1 . 4 . M E T H O D O L O G Y 

Figure 1.1 shows the general path taken to achieve my objectives. 

This section provides a brief over view of methods and research undertaken. 

1.4.1 Methods and research 

1.4.1.1 Contacts 

Contacts were made in the following areas: 

Design firms - industry (in-house) and international design firms and consultants 

Associations - professional, business, industry, and cultural associations 

Government - city, provincial, and federal government departments 

Industry - consumer product manufacturers 

Academic - human factor specialists, marketers, anthropologists 

1.4.1.2 Literature Review 

Methods used in doing research included the use of: 

Data bases (Dobis, EBSCO, News Indexes, and Ergonomic) 

Internet sites (China, design, ergonomics, and culture) 

Books (marketing, design, anthropology, human factors) 

Journals (ergonomic, marketing, and cross cultural studies) 

Newspapers (Canadian and international) 

Research involved investigation of the following disciplines: 

Industrial design - product design, product adaptation, methodologies and processes 

Human factors - cultural ergonomics, anthropometrics, biomechanics, perception 

Anthropology - China and the Chinese culture, research methods 

Marketing - product adaptation, cross cultural marketing, globalization of products, research methods 

Figure 1.1 Project development flowchart 
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1.4.1.3 Personal Resources 

A number of resources, developed prior to this project, were accessed: 

Graduate course work 

i. EVDS 687 (Ergonomics) - research paper entitled Human Factor Data on the Chinese 

ii. EVDS 683.63 (Products and People) - seminars on: global products and world design, comparisons 

of North American and the Chinese cultural values, and ergonomic interpretation of chopsticks. 

Undergraduate course work (University of Victoria) 

i. Mandarin language & East Asian history 

Travel experience 

i. China & other Asian countries - Hong Kong, Singapore, Thailand, Malaysia, Indonesia, and India 

1.4.2 Case studies 

Case studies of products being adapted for the Chinese market were developed from magazine, trade journal and 

newspaper articles. The choice of cases (Whirlpool Inc. and air conditioners) was determined by the amount of 

information found and its relevance within this MDP. 

1.4.3 Framework development and product application 

The framework was developed from: 

Design processes and frameworks 

Product adaptation research & human factor information 

Committee suggestions & expert opinions 

1.4.4 Resource Guide 

The content of the resource guide was based on the framework with elaboration from: 

Chinese human factor data 

Product adaptation examples 

1.4.5 Conclusion 

Although the flowchart (figure 1.1) may indicate a clean flow of progression, the reality of the process involved 

constant re-evaluation, revision and re-visitation of areas and issues. The research, the framework development, the 

resource guide and the design process undertaken in doing this project should be viewed as an iterative process. 
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1 . 5 . L I M I T A T I O N S 

There are a number of limitations that have shaped this Masters Degree Project. Throughout the document, various 

limitations have been acknowledged and where possible addressed. This section is to inform the reader of personal 

limitations and how these limitations have influenced the project. 

For example, there are limitations involved in researching and commenting on a country, culture and people when one 

is not part of that culture, does not speak the language, and has not been to China in relation to die project. In response 

to this reality, the project has been shaped so that although going to China would have been helpful it is not necessary 

to the outcome of the objectives which is the development of a framework and resource guide. Ultimately, if one were 

designing or adapting a specific product for China then first hand exposure in the country would be critical. 

Another significant limitation is that by not speaking the language then only information available in English gathered 

from Western journals was used. Not being able to use information available in Chinese limited the depth of research. 

Although, for the purpose of providing information to industrial designers in the West, using information in English 

and in Western journals as primary sources allows the intended audience (i.e. industrial designers) to have easy access 

this type of information. 

Otherproject limitations include: time, resources, and the interpretation ofthe information which is influenced by one's 

cultural context. The information found within this MDP is a text book view and not a field view. For example, very 

little information, interpretation, and design decisions will be based on observing the culture or being a part of the 

culture. Although there will be some interpretation based on personal observation of the Chinese culture within 

Canada, personal experiences of traveling in China and Asia, and university courses on East Asian history and the 

Chinese language (Mandarin). 

information found within this 

MDP is a text book view and 

not a field view 
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how can a designer who 
embodies the patterns of his 

or her culture, hope to propose 

design solutions and 

communicate to another 

culture? 
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1 . 6 . C O N C L U S I O N 

A question that has come up during the project is how can an industrial designer who embodies the patterns of his or 

her culture, hope to propose design solutions and communicate to another culture? The Cantonese have an expression 

for the potential of miscommunication and incomprehension - "A duck talking to a chicken". 

Industrial designers can minimize miscommunication, propose design solutions, and communicate cross culturally if 

they are sensitive and aware of the culture they are designing for. This MDP, in providing information and a framework 

to apply cultural information, can help sensitize product designers to some of the issues and areas involved in designing 

for the Chinese. 

It should be understood that at a fundamental level, designing for the Chinese is similar to designing for other user 

groups. For example, industrial designers have to understand the user and context of the products' use. Understanding 

this type of information is one part of an industrial designer's repertoire. They also have to understand and meet client's 

needs, manufacturing processes and product materials, and balance all of these influences when proposing design 

solutions. 

Compared to other professions, industrial designers may be in a better position to design for different cultures because 

they are 'natural chameleons'. For example, industrial design's primacy is on designing products to be used by other 

people (i.e. the children, the elderly, those with physical disabilities, women, men, etc.). In comparison, an artists 

primacy is on self expression. Whereas artists are mostly 'designing' for themselves, industrial designers are always 

designing for someone else. Overall, although it helps to be from the group (i.e. culture) one is designing for, this 

does not imply that one is completely aware of one's own group. For example, because one's culture is so implicit 

one may be unaware of some aspects of it that can influence the design of a product. 

Product Adaptation for the Chinese -framework and guide is directed towards helping designers become more aware 

of some of the physical, cultural and environmental aspects that may be important when adapting product for the 

Chinese. Although the resource guide is specific to the Chinese, parts of the framework and design areas could be 

applicable to other ethnic groups. Finally, at the very least, this MDP will provide designers with a resource related 

to Chinese human factors that is not 73 years old like Anthropometry in Eastern China andKwangtung Province. 
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Chapter 2 - Defining the Project 

2. DEFINING THE PROJECT 

If everybody in China jumped up and down at the same time they could create a tidal wave that could reach 

North America (told to me when I was eight years old ) 
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2 . 1 . I N T R O D U C T I O N 

The image of the Chinese jumping up and down at the same time to create a tidal wave represents one conception/ 

misconception that the West has of China. There is truth in the idea that the actions of 1.2 billion people can have 

a profound impact on the world (i.e., economically, environmentally). On the other hand, there is a misconception 

that the actions of 1.2 billion people are identical and coordinated. The objective of Chapter 2 is to define the project 

and to provide a more 'realistic' picture of China. 

Without doubt, China's growing economy is making a significant market and economic impact. An increasing number 

of its citizens are buying and using more Western products. One problem is that many of these 'western' products are 

designed for and used in the West and therefore may not be as suitable for users in China. One barrier to addressing 

this problem, which is to adapt these products to the Chinese, is that there is a lack of information on this ethnic group 

that is available to designers in the West. This situation presents problems not only for the user, but also for the 

manufacturer and designer of the product1. 

When looking at the users, products designed in the West may be outside the limits of tolerance, perception and usage 

of the Chinese. This brings up usability and safety issues. For example, there are incidences of bus drivers in Hong 

Kong having to use bricks as foot rests or even having to stand up while driving the bus; the seats of their British 

designed buses, based on the anthropometric measurements of British bus drivers, were too high (Courtney & Wong, 

1985). 

With manufacturers, products not properly designed for the Chinese market may mean that they are at a disadvantage 

to other manufacturers whose products are. This brings up economic issues. For example, Japanese manufacturers 

in the late 1970 's started developing products specifically suited to the Chinese. Refrigerator manufacturers were the 

first to enter China with designs that met the needs of the Chinese. Their refrigerators consumed less power, were slim, 

and fit into the small Chinese rooms. At the same time, American refrigerator manufacturers were trying to introduce 

their larger refrigerators with automatic defrosts into China. Consequently, the larger refrigerators with their 

unnecessary features did not sell well because they were not compatible with the living conditions in China (' 'Guide 

for marketing to China", 1996). 

1 I came to this conclusion based on a paper I did in 1996 entitled Human Factors Data on Chinese. 
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For industrial designers, not having appropriate user information means they may be more likely to arrive at designs 

that are unsuitable for Chinese. This brings up professional issues. For example, products designed that do not take 

into account specific user information may not be very usable, pleasurable or safe, fn my opinion, this situation would 

be unacceptable for most industrial designers. Therefore, there needs to be more information and direction available 

to industrial designers to aid them in designing and adapting western products for the Chinese users. Of the user, 

manufacturer, and designer, it is the designer at the design and adaptation stage who is in a unique position to help 

address many of these problems. 

Although figuratively the tidal wave represents the potential impact and problems of the Chinese using products it does 

not represents the actuality of unity in actions and thought. This may be the main misconception of China in the West 

— faceless millions jumping to the same tune at the same time. The reality is that there is a huge diversity between 

people and the levels of development different parts and regions of China. The rest of this chapter will present 

information on China's growing market and the increased use of western products, why mere is a need for adaptation, 

and why there is not a lot of human factor information on this ethnic group. This is being done to provide background 

information and a context in which to understand the project 

2 . 2 . G R O W I N G MARKET 

China's economy and market has expanded considerably over the last ten years. Growth has been felt in some areas 

more than others and among some people more man others. Although growth has translated into a significant increase 

in per capita income, it is still not near levels of per capita income in the West. For example, the Chinese per capita 

income is around $400 - $700 (U.S., 1996); top industrialized countries per capita income of around $20000. But 

income in China is rapidly rising and more than 200 million Chinese are expect to have purchasing power in excess 

of $1000 by the year 2000 ("Consumer Goods and Retailing in the PCR", 1996). 

In the context of products, North American appliance manufacturers view China as a huge opportunity because it has 

an enormous population, expanding economy, a fragmented appliance market, and low appliance saturation levels. 

The appliance industry figures that the Chinese appliance market will grow by 10 to 12 percent a year. By the 

beginning of next century the Chinese market will represent 20 percent of the global market for appliances. Even with 

this huge growth in appliance use, China's saturation level is expected to be only 25%. Many western companies are 

trying to introduce their products into China because of me expected strong market growth ("Changes in China", 

1995). 

••• . . : . . . . . . . . . . • . . . . • . - . . . , • . : • •• . . 

the designer is in a position to 
help address many problems 

at the design and adaptation 

stage 
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The characteristics of this growing market and these consumers is that growth is more pronounced in the urban areas 

than in the rural areas where 900 million Chinese live. The market for western goods has mostly been limited to the 

population in the large urban areas because of the higher per capita income and the better developed distribution and 

retail networks (' 'Consumer Goods and Retailing in the PCR' ' , 1996). The emerging Chinese middle classes in these 

urban areas constitute a large separate nation with "spending power of potentially global economic importance" 

("Long March to Affluence", 1996). Many urban consumers are considered quite sophisticated, are quick to absorb 

new products, and move 'up-market' to the most modern items available. They are very aware of current products on 

the world market and would not accept older or obsolete items. As this consumer affluence and sophistication grows, 

quality, good value, prestige and brand names are said to be criteria by which the Chinese will increasingly make their 

purchasing decisions ("Chinese Consumer", 1995). 

Some market researchers have identified the typical Chinese consumer of western products as female, between 19 -

30 years old, living in Shanghai in an average family of three, and buying on image rather than price. Other marketers 

have started to divide urban consumers into individual markets such as: the Little Emperor Market (the result of the 

one child policy with the children doted on by both parents and grandparents), the Chinese yuppies, the working 

women, and the practical minded ("Chinese Consumer", 1995). 

The Chinese, with one foot in a communist past and the other in a booming market economy, have different spending 

profiles than that found in the West. This is because many urban Chinese still live in housing provided by their work 

units at very low rents (although this is changing). Low rents, combined with heavily subsidized electricity and heating, 

means rent and household bills account for only around ten percent of a family's monthly income. Although the bulk 

of income is spent on food, the Chinese are still able to save approximately 18% of their income. This is considered 

a significant savings rate and indicative of disposable income ("Long March to Affluence", 1996). 



the Chinese design sector and 
economy are at an Overseas 

Equipment Manufacture (OEM) 

stage and not at an Own 

Design Manufacture (OOM) 

stage. 
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2 . 3 . I N C R E A S E D USE OF WESTERN PRODUCTS 

An increasing level of disposable income has resulted in more Chinese using western technology and products. 

Growth is especially noticeable in electrical and household appliances such as washing machines, air conditioners, and 

refrigerators ("Pay rises add spark to market' ' , 1995). Many Chinese in large cities have already bought their large 

domestic appliances such as refrigerators, washing machines and televisions and are now buying smaller appliances 

such as telephones and air conditioners ("China's Telecom Industry is Growing", 1997). One survey found that over 

half of all Beijing households had telephones, despite the 5,100-yuan ($600) connection fee for a direct line and had, 

to a smaller degree, recently purchased furniture suites, water heaters, air conditioners, microwave ovens, and even 

computers ("Long March to Affluence", 1996). 

Although the vast majority of household electrical appliances bought by the Chinese today are manufactured in China 

this does not necessarily mean that they have been designed for the Chinese user. In many cases the products being 

manufactured in China are based on western designs. The Chinese design sector and economy is still at an Overseas 

Equipment Manufacture (OEM) stage and not at an Own Design Manufacture (ODM) stage ( ' ' Made in Guandong' ' , 

1997). The differentiation between foreign products and domestic products is not clear. Many foreign products are 

manufactured in China by joint venture companies and sold using western brand names. Domestic products are 

manufactured in China using local brand names but still may be part of a joint venture with a western company. Joint 

ventures usually means that designs and manufacturing equipment and systems are provided by the foreign partners 

("Made in Guandong'', 1997). Overall, the image and status of the 'foreign products' is much higher as they represent 

quality and prestige and have a reputation for reliability — they are also more expensive ("Consumer Goods and 

Retailing in the PCR' ' , 1996). It should be noted that the majority of the Chinese are still buying home brand products 

mainly because of better accessibility and price ("Survey explodes China myths", 1995). 

There are a number of reasons why China finds itself using products based on western technology and design. For 

example, many of the current consumer products were developed in and for industrially developed countries in 

Western Europe, North America, and Japan. Many of the products were introduced in the West first and their design 

shaped by the human factors of the people who bought and used the products. The situation now is that a lot of the 

products are being used in the context of the Chinese culture and environment. 
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Even though China has a growing market and is using more western goods, Chinais still a very poor country. Thereality 

for most Chinese (who are overwhelmingly rural) is that their low incomes leave very little to spare on western goods 

(' 'Low incomes leave little to spare'', 1995). The fallacy in the West is that there is a market of over a billion people 

just waiting for products. The fact is Chinese disposable income will only support certain markets. Luxury items such 

as tissue paper, that is consumed in countries having a much higher per capita income, are not a priority purchase for 

most the Chinese ("A Guide for Marketing to China", 1996). Conditions in China, despite growth in the acquisition 

of consumer appliances, are for the most part still between that of an underdeveloped and developing country. For 

example, looking at the urban infrastructure in China, the average total per-capita living space is just 70 square feet. 

One quarter of households in some cities have no toilets, and one in six have no proper kitchens — adequate space and 

access to power supplies ("Long March to Affluence", 1996). 

2 .4 N E E D FOR A D A P T A T I O N 

China, like many other industrially developing countries, has in its efforts to achieve the same level of development 

as industrial countries imported technologies and products that have been designed for the developed countries. The 

technology and products may be ill-suited to local conditions and may result in the improper use of products. The 

mismatch of technology and product design to local conditions may be a contributor to work-related accidents and 

injuries being 10 times higher in developing countries than developed countries (Shahnavaz, 1996). 

Part of the solution of transferring technology from industrialized to industrially developing countries with different 

characteristics is that some form of adaptation is needed to efficiently apply such technology and make the products 

easier to use. Due to cost and lack of knowledge, companies exporting the technology and products very rarely take 

the time to adapt the technology (Shahnavaz, 1996). 

Globalization may make it seem as if the world cultures are becoming more alike. But there are still significant and 

fundamental differences between various cultures that an industrial designer should be aware of when designing and 

adapting products that may end up being used by other cultures and populations. Even where there is a high degree 

of shared technology and 'westernization' between cultures there still are fundamental human factor differences. For 

example, when National Aeronautics and Space Administration's (NASA) did research for planned development of 

an international space station using multi-cultural crews, they found that when looking at population stereotypes of 

American and Japanese subjects, there was only one configuration in the planned space station that elicited a significant 

response stereotype that was common to both subjects (Wong & Lyman, as referenced in Courtney , 1988). 
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2 . 5 . L A C K OF H U M A N F A C T O R D A T A 

Human factor information, also known as ergonomic information, is used by designers to provide boundaries and 

guidance when designing products. The lack of human factor data available on the Chinese can be traced to various 

reasons revolving around the discipline of'human factors' and the cultural, political, and economic history of country 

and its people. The discipline of human factors has traditionally been North American and Western European. Much 

of the research in this area uses Caucasian subjects from those countries. Most human factor research over the last 

fifty years has taken place in the West. A major contributor of human factors research in those countries has been the 

military - - especially the US military. If one looks at anthropometric data over the last fifty years, a large portion of 

this research has been based on and paid for by the US military (Chapanis, 1975). 

Other important reasons contributing to the lack of human factors data can be traced to the political economy of China. 

For instance, China is a 'communist' country, and traditionally has not had much trade with the 'capitalist' West. It 

is only since the 1980 's that the country has opened its borders and increased trade with the West. China has been an 

export driven economy based on exporting low technology manufactured goods. With trade directed towards 

exporting to the industrialized countries in the West, there has not been a great need for developing human factor data 

on its populations. 

Another reason there is a lack of Chinese human factor information available in the West is because of language. Much 

of the referenced material in human factor research coming out of China was from research and studies written in 

Chinese and has not yet been translated. This situation started to change in the 1980's as Hong Kong, Taiwan and 

China's economies and standards of living grew. More research is being undertaken and results published in the West. 

The research is coming from two sources. First, there is more research being conducted by the Chinese who are starting 

to produce products for their own populations whose income has grown substantially over the last decade. Second, 

more Western companies are conducting human factor research in order to export equipment and systems to China. 
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2 . 6 C O N C L U S I O N 

Two main questions arise. First; why does it matter if there is not a lot of design and human factor information available 

on the Chinese? Second; what is the problem of using Western human factor information in the design of products 

and equipment that are to be used by the Chinese? 

The answer to these questions lies in understanding that human factor information available on one population group 

may be outside the limits of tolerance, usage and perception for another population group. These differences can be 

critical. For example, it becomes a case of safety when Hong Kong bus drivers are having to use bricks as foot rests 

because of the excessive height of the seat above the floor in their British designed buses (Courtney, 1985). Also, 

research has shown that the Chinese do not have a clear cut association between red for stop and green for go. This 

becomes a question of safety if these colours are used to indicate operation of products (Courtney, 1986). 

For the industrial designer, having information on different users around the world can help guide and set boundaries 

for the design and adaptation of products. Setting these boundaries also recognizes that physical, cultural, and 

environmental differences still exist in this world. 

In conclusion, China's populace wields and will wield an enormous influence in the world. As the Prime Minister of 

Singapore says;' 'Chinais not just another player... it is the biggest player in the history of man." (' 'Big Dragon: China's 

Future", 1998). It is because of this potential influence and lack of design information that I have pursued Product 

Adaptation for the Chinese - framework and guide. Throughout this project I have tried to acknowledge and balance 

the breadth and complexity of the country and its people while pursuing my stated goal of providing general 

information on product adaptation for the Chinese. 
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3. SCOPING THE PROJECT 

A journey of a thousand miles must begin with a single step - Lao-tzu (c.604-531 B.C) 
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3 . 1 . INTRODUCTION 

This Master's Degree Project (MDP) is content based. It provides information and a framework in which the 

information can be understood. Both the subject matter and the nature of this MDP, together with my interests and 

ability, has influenced the scope and direction taken. Therefore, the content of this MDP should not be viewed as 

exhaustive, but should be viewed as the first step in a longer journey of understanding issues related to adapting 

products for the Chinese. 

To help direct this MDP, research is focused on human factors, design is focused on product adaptation of household 

electrical appliances for urban mainland Chinese, while the audience of this MDP is industrial designers. Chapter 3 

will explore the reasons for this focus so as to provide the reader a context in which to understand the MDP's content. 

3.2 R E S E A R C H F O C U S - HUMAN FACTORS 

Human factors/ergonomics is a field that involves conducting research regarding human psychological, social, 

physical, and biological characteristics, and taking that research information and applying it to the design, operation, 

or use of products or systems for optimizing human performance, health, safety and /or habitability (Straggler, 1993, 

p.48). An area of human factors is cultural ergonomics. Cultural ergonomics seeks to recognize and understand how 

cultural factors enter into and influence the ways in which people of the world interact and engage in the activities of 

their work environments. In concept, cultural ergonomics deals primarily with the impact of cultural factors upon 

human performance and human interfaces in a wide range of work environments world-wide (Kaplan, 1995). 

Information gathered and data presented in the Resource Guide is limited to information available in English. Again, 

it should be noted that the majority of human factor research done in China is not available in English (see section 2.5 

Lack of Human Factor Data). When looking at the data available there are some important considerations that have 

to be taken into account. For example, one has to recognize the problems in taking information from human factor 

studies and using it to make comments on a population, especially when that population consists of 1.2 billion people. 

Studies have shown that the variability within populations is greater than between populations (Chapanis, 1975). Due 

to the difficulty in obtaining information on urban mainland Chinese, information will be used from Chinese living 

outside of the mainland (i.e., Hong Kong, Taiwan, Singapore) and applied to Chinese living in China. In some cases 

information from other Asians such as Thais, Japanese, and Koreans will be used. 

one has to recognize the 
problems in taking 

information from human 

factor studies and using ft to 

make comments on a 

population, especially when 

that population consists of 1.2 
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3 .3 . D E S I G N F O C U S - PRODUCT ADAPTATION 

The focus of the design issues will be on product adaptation related to function and usability. Product adaptation is 

the reworking of an existing product to improve its usability. The adapted product performs the same function as the 

older product. Product adaptation can also be considered product redesign. Both of these terms can be considered 

areas of product design (Cushman & Rosenberg, 1991). In the case of this project, product adaptation is the reworking 

of a western product in order to improve its usability by the Chinese. 

The project focuses on usability and functional issues because surveys have indicated that Chinese consumers are 

"more impressed with function than style" ("China or Bust", 1995) and because as a designer I believe usability 

issues should be resolved first. In saying this it should be acknowledged that functional issues may not be all that 

important for some people when purchasing and using certain products. As well, it is technology not consumer 

products that is mostly being exported to China from North America. Furthermore, because it is very difficult to export 

products to China due to government regulations, many western companies have to work through joint ventures where 

the manufacturing is done in China ("Consumer goods and retailing in the PRC", 1996). 

3 .4 . U S E R FOCUS - URBAN MAINLAND C H I N E S E 

Project research will be directed towards urban mainland Chinese. The reason for focusing on this group is that they 

are relatively better off than rural Chinese and have greater access to consumer products because of better retail and 

distribution networks in the cities. The 200 million urban Chinese are mostly concentrated in the cities along the east 

coast. The percentage of urban Chinese is growing rapidly as the country is in the process of a huge migration of rural 

Chinese to the cities. The urban Chinese, because of their economic power, are a group of users who may provide an 

indication (i.e., trendsetters) of what products may eventually be used by the rest of the overwhelmingly rural 

population. 

Information in the MDP about the Chinese is presented as generalizations and stereotypes. It should be acknowledge 

that there are many 'Chinas'. A country of 23 different provinces, multiple languages and dialects, and various levels 

of economic development means that it is not a homogenous group or market. In focusing on urban Chinese it is 

understood that issues such as the diversity within the Chinese population, the reality of the spending power of the 

consumers, and the idiosyncrasies of doing business in China all have an impact on what products are used and how 

they should be designed. 
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3 .5 . P R O D U C T F O C U S - HOUSEHOLD ELECTRICAL APPLIANCES 

The MDP is mainly concerned with the adaptation of household electrical appliances. These are consumer products 

associated with the domestic environment and associated with work tasks. Examples of these products are coffee 

makers, vacuum cleaners and washing machines. Other consumer products include leisure/lifestyle (e.g., Walkman), 

and communication products (e.g., mobile telephones). Generally, lifestyle products may be influenced by fashion 

more than other consumer products. Other categories of products include industrial and commercial products 

associated with the work environment (e.g., tools and machinery). Cushman and Rosenberg (1991) differentiate 

between users of consumer and commercial products as those users who purchase the product and use it untrained and 

unsupervised (consumer), and those that are purchased not by the user but by an agent or manager (commercial). 

The reason for focusing on household electrical appliances is that these products are increasingly being bought by the 

Chinese ("Buying into a fair deal", 1997), are less influenced by fashion and more by function and usability issues, 

and are originally designed for the requirements of a western household. For these reasons, this category of products 

will highlight a number of interesting challenges that designers will face in adapting them to a Chinese household. 

3 .6 . A U D I E N C E F O C U S - INDUSTRIAL DESIGNERS 

The audience focus for this MDP is industrial designers who may not have access to human factor or cultural specialist 

and therefore may have to investigate issues for themselves. Because the MDP is directed at industrial designers the 

language of communication in the framework and guide will try to facilitate communication to designers who may 

understand information better visually than verbally. Therefore, some written information will be presented in point 

form and supplemented by visual information. 

3 .7 . C O N C L U S I O N 

Due to the lack of information available in Canada on the issue of designing and adapting products for Chinese, I felt 

it was important that general information and issues needed to be highlighted and addressed before specific issues. 

Therefore, this MDP will deal with generalities more often than specifics. As mentioned, the content of this MDP 

should not be interpreted as definitive or exhaustive. Time, availability of information and access to subject matter 

imposed various limitations on the depth that could be achieved. The MDP should be seen as just one strategy and a 

single step in a much longer journey of understanding issues in designing for the Chinese. 



4: BACKGROUND 
' 'There are huge differences between different parts of the world. Globalization of the product and globalization of 

the company are two different things. The appliance industry is becoming global, but the products and the consumers 

are still local. The more the world comes together, the more that national differences get emphasized.'' 

Part of keynote address delivered at the annual member meeting of the Association of Home Appliance Manufacturers 

(AHAM) in Tampa Bay, Florida in 1995byHansG. Backman, president of Frigidaire Co. and executive vice president 

of AB Electrolux. Frigidaire Co. 
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4 . 1 . INTRODUCTION 

In developing this MDP a number of issues and areas were investigated that shaped the project. Issues such as product 

adaptation, globalization of products, a survey of human factors and culture are presented in this chapter. The objective 

of this investigation is to provide context and rationalization for the further development of the framework and 

resource guide. Other background information related to the Chinese culture, Chinese human factor information, 

cultural research methods, and case studies of product adaptation are presented in the Resource Guide. This is because 

the information from these areas contributes to the content of the guide. Throughout this chapter, references will be 

made to where information can be found in the Resource Guide. 

4 . 2 . P R O D U C T A D A P T A T I O N 

Product adaptation is the reworking of an existing product in order to improve its usability and acceptance by selected 

and targeted users. The adapted product performs the same or very similar function to that of the original product1. 

For example, refrigerators are designed differently for the Chinese market than for a North American market, but still 

have the same function ~ keeping food cold. 

4.2.1 Product Adaptat ion issues 
Companies have to decide whether to adapt or standardize their products when going into another country and culture. 

The benefit of product standardization involves the minimization of costs due to economies of scale in the 

manufacturing, marketing and research and development of a product. Besides purely economic reasons, standard

ization is being encouraged by the idea that 'tastes are converging' globally (Sak & Shaw, 1997, pg. 346). 

Companies have to decide 
whether to adapt or 

standardize their products 

-when going into another 

country and culture. 

The benefits of product adaptation involve maximizing profits. Products adapted to a specific user and market may result 

in more of those products being bought than those not adapted. Product adaptation is more likely if the costs of 

adaptation are low enough that the company does not have to raise its prices. Factors encouraging product adaptation 

involve differences in consumer tastes, income levels, government regulations, distribution channels and competition 

(Tepstra & Sarathy, 1997, pg. 341) For example, although a product such as a washing machine has the same function 

around the world (i.e., washing clothes) the conditions of where it is used, how it is used, and what type of clothes it 

washes may be different from country to country. The Korean company Goldstar designed its washing machines for 

its domestic market to have washing motions that accommodate fabric types and cuts that are specific to Korea 

(Aldersey-Williams, 1992, pg. 142). 

'adapted from 'Redesigning an Existing Product' found in Cushman &Rosenberg, 1991, pg 12. 
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S T. Cavuszil, Shaoming Zou, and G.M. Naidu, as referenced in Journal 

of International Business Studies 24, no 3, (1993) p 485. 
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Using income levels as another example, the price people can afford may dictate the size, the level of technology, and 

degree of sophistication of products being designed for a market. Studies have shown that different profiles of users 

affect the extent of product adaptation in developing countries. Products from developed countries introduced in the 

urban markets of developing countries may require little adaptation, but products targeted at semi-urban markets 

required more adaptation and those products targeted at a national market generally required the most adaptation (Hill 

& Still, 1984 pg. 62-67). 

Product adaptation or standardization is determined by a mix of factors that the designer should be aware of when 

working with a client. Figure 4.1 highlights a number of areas (e.g., the product and industry, the company, and the 

export market) that may influence if and how a product should be adapted. Although a designer, when working for 

a client may not have to address all of these issues within this framework, they should at least be aware of them when 

designing a product 

4.2.2 Conclus ion 
Usually some form of local adaptation is necessary when introducing a product into any market. There are cases where 

product adaptation may be mandatory such as a country's regulations and standards. For example, Whirlpool found 

that it had to adapt its electrical products to different Asian countries' voltage requirements ("Mulrifaceted Strategy'', 

1995). Some adaptations are considered optional. Optional adaptations include 'local use conditions', local culture, 

physical distribution of the product, climatic conditions, constraints of living spaces, physical requirements of the 

users, users habits and environmental conditions (Tepstra & Sarathy, 1997). For example, refrigerators in China have 

to be smaller than North American refrigerators due to the smaller size of living quarters in China. Whirlpool had to 

make its washing machines lightweight with handles in Asia so that it could be carried up flights of stairs in apartment 

buildings that have no elevators ("Changes in China", 1995). 

Product adaptations that are mandatory are generally easier to implement because there are precise government 

regulations and standards to follow. The optional product adaptations, having to deal with local use conditions, user 

habits, customs and culture are more difficult because the information is not as readily available nor exact. 

For more information on Whirlpool's product adaptations see Adaptation Cases in the Resource Guide 
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4 .3 P R O D U C T A D A P T A T I O N A N D THE GLOBALIZATION OF PRODUCTS 

There are mixed messages when talking about design and products today. For example, the Executive Vice President 

of Electro lux at the annual meeting call ed for a ' 'reality check' for those who believe that we are moving toward a single 

and unified global-appliance market" ("AHAM Member Meeting Review Global Trends", 1995, pg. A3), (adapted 

from 'Redesigning an Existing Product' found in Cushman &Rosenberg, 1991, pg. 12). Yet, in may correspondence 

with a designer of an internationally renowned design firm, the designer felt that most products are becoming more 

and more universal and therefore national differences are not that important2. 

There is truth in both sayings. There are certain types of products that can be considered more global than others. One 

can say that the underlying technologies and manufacturing of many products may be global, and the brand designs 

and visual languages are becoming standardized around the world (Aldersey-Williams, 1992). But for appliance 

companies like Electrolux, as long as people around the world have distinct habits of eating, washing, playing, and 

working then the products associated with these activities should reflect the different habits. 

4.3.1 Global izat ion issues 
The argument for standardization of products because 'tastes are converging globally' is a bit of a misnomer because 

standardization depends on the type of product one is talking about. Although there is a uniformity to the look and 

the function of products around the world, regional and cultural differences are still very important. Designers and 

manufacturers still have to address these differences for many products. 

Global products are less successful when used in areas where people's habits of eating, drinking, washing, working, 

and playing remain distinct. For example, Philips which operates both designing and manufacturing centres in over 

100 countries recognizes these differences. As the Managing director of Corporate Industrial Design said about coffee 

makers; "people drink coffee differently in every part of the world. Coffee makers should cope with the variation by 

brewing coffee to the appropriate degree in the appropriate quantities". He goes on to say that from a cultural point 

of view they have had to adapt themselves to the coffee drinking habits of those countries, but that they still design 

products that are all in the same formal language - - "which is the way Philips sees design!" (Aldersey-Williams, 1992, 

pg. 178). 

One can say that the 

underlying technologies and 
manufacturing of many 
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For Philips, and many other global product manufactures, adaptation stops with function and does not extend to form 

or ornament. The Managing director of Corporate Industrial Design at Philips relates a story of Philips Japanese 

<2) taken from a June 1997 e-mail correspondance with a designer from Frogdesign 
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'funny shapes and colours' and really 'crazy things' that was not the way 'Philips sees design'. Global manufactures 

like Philips adapt to function and usability issues. They do not adapt to ornament and form because of the importance 

of their brand identities (Aldersey-Williams, 1992, pg. 176-78). 

4.3.2 Conc lus ion 
In talking about global products and the globalization of design lets go through a 'reality check'. 

Products are less likely be adapted for different nationalities and cultures if they are: 

products designed for user categories based on age and life-style, 

newer (trendsetter) products that do not have to compete against established historical and cultural 

products, 

products that have to adhere to worldwide technical standards such as audio electronics. 

Products are more likely to be adapted for different nationalities and cultures if they are: 

products designed for user categories based on work and action, 

products designed to fit into established cultural environments. 

Are products and design able to transcend cultures and languages? Yes — users around the world do not live in isolation 

and we are all exposed to products and accept the design languages that surround us. No — products moving away from 

the areas of luxury and life-style and towards work and action need some form of adaptation to accommodate 

themselves to cultural and national differences. A Sony Walkman can be global but Electrolux's household appliances 

have to be adapted to fit the users and the environment. 

Companies and designers that think cultural differences are negligible, because of increased contact with global 

communication, are finding that this is not 'the reality at street level'. North America's most successful retailer, Wal-

Mart had to adjust when they found their customers in Asia weren't buying the basketball hoops, huge bags of dog 

food, and large jars of peanut butter they were offering. ("Wal-Mart checks out China", 1996). This highlights the 

fact that although global corporations may have common product platforms they will have to modify and adapt 

individual products to satisfy local users needs. 

For further information on definitions and examples of global products and strategies see Appendix C 
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4 . 4 C U L T U R E 

' 'Although the anthropometric issues are significant, they are easily solved. Actually more important, and more difficult 

to solve, are the problems raised by a lack of understanding of the cultural issues". An industrial designer working 

in Hong Kong e-mailed this to me in response to an inquiry about the importance of anthropometric information 3. 

He went on to relate a story of how mobile phones in Hong Kong, compared to the West, are much more visible and 

freely used in public spaces such as restaurants. The phones come in a variety of colorful casings and one can buy 

brightly jeweled screw in aerials (this makes it all the better for the mobile to be seen when in a pocket) The use and 

look of the mobile phone is one example of a product that's use and meaning varies between cultures. It has been 

said that culture influences between 25% to 50% of our attitudes with the remainder being made up of social class, 

ethnicity, race, sex and age (Gannon, 1994). Designers need to be aware of the local culture if they are to adaptproducts 

to be used in that culture context. 

Culture is revealed in the commonalties in beliefs, value orientations, behavioral patterns, symbols of communication 

and community relationships and rituals that are shared by most of the members of that culture. Values are often 

revealed in the behavioral patterns, community relationships, rituals, and cultural artifacts that make it possible for us 

to recognize and experience each culture. Values are learned and internalized by members of a society. Each culture 

has a distinct value system and values give each culture its distinct character (Kluckhohn & Strodtbeck, as referenced 

in To See Ourselves: comparing Traditional Chinese and American Cultural Values , 1994, p. 15-18) 

4.4.1 Character ist ics and components of cul ture 
Culture involves at least three components, what people think, what they do, and the material products they produce 

(Bodley, 1994). Thus, mental processes, beliefs, knowledge, and values are parts of culture. Culture also has several 

properties in that it is shared, symbolic, transmitted cross-generationally, adaptive, and integrated. The shared aspect 

of culture means that it is mostly learned, not biologically inherited. For example, a person's desire for a type of food 

is determined by culture (i.e., Chinese food), whereas an infant's desire for food is triggered by mostly physiological 

characteristics determined within the human genetic code. Culture, as a body of learned behaviors common to a given 

human society, acts rather like a template that shapes behavior and consciousness within different cultures (ibid, 1994). 
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(3J this was part of some correspondence with Martin Bontoft of of the industrial design firm IDEO who was working in Hong Kong(June and 

July 1997). 
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Culture involves at least 
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Marketers and anthropologists talk about characteristics of culture in terms of (Tepstra & Sarathy, 1997, pg. 205): 

prescriptive, in that it prescribes the kind of behavior the culture deems acceptable, 

shared, in that it only can exist if it is shared by members of the society, 

learned, in that it is not genetically inherited, 

subjective, in that different cultures may have different ideas about the same object, 

enduring, in that it is passed from generation to generation, 

cumulative, in that is based on generations of experiences, ideas and circumstances, 

facilitates communication, in that it imposes common habits of thoughts and feelings, 

and dynamic, in that it is constantly changing and adapting to different influences. 

As proposed in The Cultural Environment of International Business culture can be broken down into components 

which give one insight into the behavior of a culture (as referenced in Tepstra & Sarathy, 1997, pg. 242-243) These 

components are: 

language, which reflects and conditions one's philosophy and how one thinks and behaves, 

religion, which influences values, attitudes and how one conduct ones life, 

attitudes and values, which influence one's behavior, 

social organizations, which determines how one interact with others, 

education, which promotes norms, 

technology, which reflects education and technological development of a culture, 

political systems, which reflect and influence the culture, and 

legal systems, which reflect the attitudes of the culture. 

4.4.2 Understanding culture 
Cultural anthropologists and cross-cultural marketers are two professions that attempt to understand culture. Cultural 

anthropologists are concerned with the cultural and social dimensions of human populations. They attempt to 

understand culture through the observation and participation in the culture. Cross-cultural marketers employ many of 

the same methods as cultural anthropologists in order to find out current accounts of cultural symbols, descriptions, 

and impressions from people living in the culture. Both fields rely on 'text views' of the cultures which are historical 

and socio-cultural accounts of the culture found in texts, local histories, value systems and archival sources, and field 

views which are found by observing, interviewing and living in that culture (Peoples & Bailey, 1993). 

There are a number of methods that can be used to help understand cultures. Some of these methods involve: 

ethnographic interviewing (talking to people who have been apart of mat culture), participant observation (day to day 
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involvement in the culture), focus groups, video ethnography (capturing activities on video) and cultural inventories 

which are the assembling of images. These methods are used to get the 'insiders 'point of view'4. 

For more information see Research Methods (pg. 3) in the Resource Guide. 

4.4.3 Cultural meanings of products 
Although culture is not the sole determinant, it does play a significant role in the design or adaptation of a products 

because cultures invest products with different meanings, requirements and uses. Since there are differences around 

the world in how we live and how we interpret messages, then the meanings of the messages vary from culture to 

culture. Meanings are interpreted differently because our sensory inputs from products pass through a cultural screen, 

distorting the perception and use of these products (Costa, 1992). 

An example of cultures giving different meanings to a product can be found in the motor scooter. De Pyssler in his 

study, "The cultural and political economy of the Indian two-wheeler", 1992), looked at the meaning of the motor 

scooter in different settings of Italy, England and India. He found that in Italy the scooter was perceived as a elegant 

feminine icon, in England it became an image of youth and rebellion by the youth sub culture 'Mods', in India it is 

viewed as a utilitarian family vehicle. There maybe some significant differences when adapting a scooter to English, 

Italian, or Indian users. For example, in India the running board on the motor scooter became one of the most important 

features because of its use in transporting children. Therefore, one may have to design this part of the scooter differently 

to reflect its use. 

4.4.4 Conclusion 
It may seem that with communication increasing contact between cultures and the use of global products that cultural 

differences are being reduced. Although this is happening to some extent it would be amiss for a designer to believe 

that cultural differences do not exist or are not important. For example, mobile phones, although functionally the same 

in Hong Kong or Canada, are used and perceived quite differently in the cultural context of each country because the 

culture assigns different meanings to objects, behavior or conditions. Using colour as another example, North 

Americans are not born knowing that the color white means purity (this is not a universal cultural symbol). North 

American culture has assigned that meaning to the colour. Understanding the different cultural meanings of objects 

and behavior is important if designers are to adapt products to that culture. 

For information on the Chinese culture see page 4-9 in the Resource Guide 

*4' These methods of getting the 'insiders point of view' is a synthesis of information gathered from Bernard 1994, and the magazine Innovation, 
Summer 1996 p 2 0 . 
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disciplinary field and 

combines such disciplines as; 

anatomy, physiology, 

psychology, sociology, and 

an thropology 

This section will provide a brief overview of human factors/ergonomics as well as cultural ergonomics. As mentioned, 

human factors or ergonomics is a field involved in conducting research regarding human psychological, social, 

physical, and biological characteristics, and taking that research information and applying it to the design, operation, 

or use of products or systems for optimizing human performance, health, safety and /or habitability. (Stramler, 1993). 

Cultural ergonomics seeks to recognize and understand how cultural factors enter into and influence the ways in which 

people the world over interact and engage in the activities of their work environments (Kaplan, 1995). 

4.5.1 Areas 
Human factors is a multi-disciplinary field and combines such disciplines as anatomy, physiology, psychology, 

sociology, and anthropology. Human factors involves areas of research (e.g., anthropometrics, biomechanics) and 

areas of application (e.g., aviation, human computer interface). There are a number of ways in which this field can 

be understood in relation to design. For example, one can divide it into areas related to research areas, related to the 

user, or even related to products. Section 4.5.1 provides some examples of how human factors can be classified and 

understood. 

"The International Encyclopedia of Ergonomics and Human Factors" (1998)5, has organized and classified this field 

into: 

Human characteristics 

Information presentation and communication 

Display and control design 

Workplace and equipment design 

System characteristics 

Work design and organization 

Health and Safety 

Within human characteristics two areas are identified: 

1. Psychological Aspects - encompasses the visual, auditory, cutaneous, taste and olfactory, kinaesthetic, 

cognitive, behavioral and social, motor processes, problem solving and reasoning, and human perfor

mance areas. 

2. Physiological And Anatomical Aspects - encompasses the physiology of the nervous system (eg,, brain 

function, visual sensory system), basic functions (e.g., metabolic, cardiac, respiratory processes), work 

' ' the classification was found on the Web site wvnv.louisville.edu/speed/ergonomics/ency/classification.htnil in May of 1998. The 
International Encyclopedia of Ergonomics and Human Factors, Taylor & Francis, Ltd. has not yet been published. 

wvnv.louisville.edu/speed/ergonomics/ency/classification.htnil
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capacity (static and dynamic work capacity), biomechanics ( static and dynamic body measurements, 

muscular strength and endurance). 

Other performance related factors that may have an impact on the psychological, physiological and anatomical aspects 

include: 

group factors (i.e. age, gender, culture and ethnic groups), 

individual differences (i.e. intelligence, mental and physical ability, physical fitness personality), 

psycho-physiological state variables (i .e. sleep, fatigue, nutrition, diet, drugs), and task related factors 

(i.e. mental and physical workload). 

(For a more complete classification see Appendix D) 

Another way to classify human factor areas is between physical and non-physical. The physical being the areas of 

anthropometry, biomechanics and physiology. The non-physical includes perception, sensation, psychological motor, 

information processing, and psychological-social areas (Wardell, 1994)6. 

Burgess, in his book "Human Factors in Industrial Design" (1989), takes a human engineering perspective and talks 

about human factors in relation to the user which he describes as " a complex system composed of four body 

components" (Burgess, 1989, pg. 3). The four components are the receptor system made up of the senses and the 

body parts (i.e., eyes, ears, skin) through which we receive information, the information processing subsystem which 

involves how the nerve and brain cells process the sensory signals, the effector subsystem which involves the nature 

of muscles and how they are arranged, move and react, and the support subsystem which is made up of all of the internal 

organs. Burgess says that understanding of human factors becomes one of understanding the nature and characteristics 

of the systems in order to provide the ' 'best design accommodations for human operations "(ibid, pg. 14) 

Ron Sears, a human factor specialist, takes a more product and design oriented approach by identifying design 

dimensions where design areas interact with user and product characteristics (see figure 4.2). For example, the physical 

fit of the user to the product is addressed by anthropometric design. Classic ergonomics addresses the dynamics of 

the motion of the product and user. Information system addresses cognitive abilities of the user and operability of the 

product. Functional value, beginning with identifying current use patterns and user's perceptions, addresses effective 

needs of the user and the utility of the product. Aesthetics is integrated with user's affective needs to product aesthetics. 

<6' This information was taken from a course handout in BVDS 533 Introduction to Environmental Design, Environmental Design, University 

of Calgary as taught by Dr. Ron Wardell. 

Figure 4.2 Ron Sears Design Matrix 

Affective 
Needs 

Aesthetics 

Effective 
Needs 

Functional 
value 

ac
te

ris
tic

. 

Cognitive 
Abilities 

Information 
systems 

se
r 

C
ha

r 

Dynamic 
Physical 
Require
ments 

Classic 
ergonomics 
and human 

factors 
_> Static 

Physical 
Require
ments 

Anthropo
metrics 

Static Dynamic 
physical physical 

dimensions Jimensions 
Operability Ut i l i ty Art 

Product Characteristics 

Richardson/Smith6 



Chapter 4 - Background 

4.5.2 Cultural Ergonomics 
Cultural ergonomics, an area of human factors/ergonomics, was first proposed in 1990 by Michael Kaplan7. Cultural 

ergonomists attempt to understand human abilities in a cultural context. For example, they look at cultural variations 

in reactions to stress, how cultural elements affect applied human factors issues (especially in aviation and aerospace 

activities), and how cultural influences affect equipment and product design. 

Cultural ergonomics has just recently been recognized as an ' 'important class of variables'' that should be emphasized 

in ergonomics (Kaplan, 1995). Kaplan has identified the need for a comprehensive codification of cultural influences 

that are ergonomically relevant and a central source where information can be readily obtained. Because cultural 

ergonomics has only recently been identified there is not very much information available in the area. 

4.5.3 Conclus ion 
There are various methods of classifying and categorizing human factors. A general breakdown of human 

characteristics involves that of between body and the mind. "The Encyclopedia of Ergonomics and Human Factors" 

(1998) identifies this in terms of psychological/anatomical and psychological aspects. Wardell (1994) partly identifies 

this in terms of physical and non-physical areas. Sears identifies this in terms of physical requirement areas, and 

cognitive abilities, effective and affective needs. For the purpose of this project, this breakdown can be applied to the 

Chinese and represented as that between physical and cultural characteristics (this 'division' is not meant to imply that 

these characteristics are separated from one another). 

'Kaplan is director of the International Center of Cultural Ergonomics and Professor of Psychology at the University of Central Florida. He 
was influenced by the anthropotechnology of Alain Wisner in France and Alphonse Chapanis concern of ethnic variables in human factors 
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4 . 6 C O N C L U S I O N 

From the background research, as well as research into products being adapted to China (this information can be found 

in the section Applications and Adaptation Cases in the Resource Guide), I came to a number of conclusions that helped 

shape the framework. 

Adaptation of a product depends on the type of product, the market, who is using it, and where it is used 

Other adaptation issues involve product uniqueness, cultural specificity of the product, technological 

orientation of the industry, legal regulations, market competitiveness, familiarity of users with the prod

uct, rural or urban user. 

Research on products being adapted to China and other Asian countries showed that life-styles, housing 

designs, climate, transportation of products, electricity, agency approval, influence of Japanese products, 

and different symbolic values were very important considerations when adapting products to China. 

An important division in human factors in understanding human characteristics is between the physical, 

physiological, and anatomical aspects that are mostly genetically determined, and the non-physical, 

psychological, and cognitive aspects that are mostly culturally determined. 

Culture is a body of learned behaviors common to a given human society and acts like a template that 

shapes behavior and consciousness within that society. Understanding the template and the role of culture 

in determining a person's perspective is critical to understanding the place and use of any product in that 

person's world. 

as long as people's habits of 

eating, drinking, washing, 

working, and playing remain 

distinct then products will 

have to reflect these 

differences 
. • : . , : • •>• : • • : : • : : • • . • : •• ••: :•.• • / • • • • : . : . = . • . • • . • • • ••• ' ' 

Globalization of a product and globalization of a company are different. Businesses are becoming global, 

but the products and the consumers are still local. Although there is uniformity to the look and the 

function of products around the world, regional and cultural differences are still very important. This is 

because as long as people's habits of eating, drinking, washing, working, and playing remain distinct 

then products will have to reflect these differences. 



CHAPTER 5: FRAMEWORK 
Framework - a simplified description of a complex entity or process 

- Oxford English Dictionary 2nd Edition, Clarendon Press, Oxford, 1989 
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5 . 1 . I N T R O D U C T I O N 

The framework provides a structure to help designers understand and identify areas that may be relevant in the 

adaptation of products for the Chinese. It is meant to be holistic in approach, general in its application, and synergistic 

in that it is more than the sum of its parts. The framework is not meant to be a prescriptive step by step approach. 

Ultimately, the use of the framework depends on the designer's skill in interpreting areas relevant to the adaptation 

of a product. 

The framework identifies three main areas: 

1. Physical Characteristic - adapting the product to the person 

2. Cultural Characteristics - adapting the product to the culture 

3. Environmental Characteristics - adapting the product to the country 

5 . 2 . C O N T E N T D E V E L O P M E N T 

The objective of the framework's content is to provide references to human factor and design areas that can be used 

to identify issues related to the adaptation of products. The content has been shaped by the following criteria: 

directed towards industrial designers, 

directed towards product adaptation, 

directed towards household electrical appliances, 

and simplifying and chunking of information into categories and classes. 

The framework developed from a need to categorize and chunk information gathered during research and a need to 

understand how this information could be applied to the adaptation of products for the Chinese. The structure and areas 

identified in the framework developed from the areas and sources as outlined (figure 5.1): 

Figure 5.1 Areas from which framework developed 
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1. Human Factors - areas and classifications 

A number of human factor classification structures were identified earlier (see section 4.5). These struc

tures were combined with various reference areas and definitions in order to arrive at a framework. 

Overall, Ron Sears design matrix (figure 4.2) was an important resource in the development of the 

framework. It was used because it provided an integrated approach in the identification of design areas, 

user characteristics and product characteristics. These sources combined with anthropology terminology 

(i.e., cultural and physical anthropology) and advice from my supervisory committee helped determine 
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Figure 5.2 Initial development of Environmental Characteristics 
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the structure of Physical and Cultural characteristics (Section 5.4 provides concepts which were used in 

helping develop some of the physical and cultural characteristics). 

2. Product adaptation - research and case studies. 

Research into product adaptation and case studies of products being adapted for Asia was instrumental in 

helping identify product adaptation areas and issues that helped in the development of the Environmental 

Characteristics part of the framework (figure 5.2 shows the general development of Environmental 

Characteristics). 

3. Human factor and marketing research and data - information on China and the Chinese 

Research in these areas helped define areas and terms used in the development of the Cultural and Envi

ronmental Characteristics 

5 . 3 C O N T E N T D E F I N I T I O N S 

This section will define, provide examples, and give reasons for the development of physical, cultural, and 

environmental characteristics. 

5.3.1 Physical Character is t ics 

Physical characteristics are mostly hereditary and common to an ethnic group. An ethnic group is a population of 

individuals who are living in a specific geographical area and have certain physical characteristics in common, 

predominantly hereditary, which serve to distinguish them from other groups ofpeople. These physical characteristics 

act as markers that help identify an ethnic group (Pheasant, 1986). 

Physical characteristics ate concerned with understanding the Chinese body and how it can influence the dimensions 

of a product. Physical Characteristics parallels the field of physical anthropology which studies the genetic variations 

of humans. Size and strength are two aspects of human variations that designers should be aware of. 

1 . Size 
Size is primarily concerned with the user's dimensions and how this may influence product dimensions. 

Size is related to body dimensions and the area of human factors referred to as anthropometry. 

Anthropometry is the field that deals with the physical dimension, proportions, and composition of the 

human body, as well as the study of the related variables that affect them (Stramler, 1993). 
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Within size there are two main types of data: 

i. Static dimension data 

This is the measurements of the body in fixed standardized positions such as measurements for stature, 

sitting height, hand length, etc. (Cushman & Rosenberg, 1991). 

ii. Functional dimension data 

This is the measurements of body movement such as functional reach and its relationship to the length of 

the arm, position of hand, the movement of the shoulder, etc. (ibid, 1991). 

An example of where size issues can play a role in design is found in a study by Yang and Yu (1990). They looked 

at the dimensions of kitchen facilities for the Chinese women and compared it to Western studies. Because of the 

smaller stature of the Chinese women they recommended table tops and sink heights have a working surface height 

of 85 cm (50th percentile). Western studies recommend a working height of 91-99 cm (50th percentile). 

Size was incorporated into the framework for the following reasons: 

Size (anthropometry) is one of the primary areas in the field of human factors. 

Research showed that there are significant differences between anthropmetric dimensions of the Chinese 

and Westerners. 

In design the user's dimensions help determine dimensions of the product such as grip and control sizes. 

2. St rength 
Strength is primarily concerned with issues such as physical strength and work capacity. Strength is 

related to the body movement, force and work. In human factors this is referred to as biomechanics and 

applied physiology. Biomechanics is the application of mechanical principles, such as levers and forces, 

to the analysis of body-part structure and movement. Physiology has to do with the amount of energy 

required to do a task (Cushman & Rosenberg, 1991). There are two important areas of consideration: 

i. Lifting, pushing and pulling data 

This data relates to issues involved in the physical movement of the product or elements and features of 

the product. 

ii. Work capacity data 

This data related to the ability to maintain work/effort over a period of time. 

Figure 5.3 Physical characteristics 
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An example of where strength issues can play a role in design is found in work of Wu and Hsu (1993). Their study 

concluded that because the Chinese have smaller body sizes compared to Caucasians men height becomes a 

challenging factor in lifting objects. The over stressing of the wrist and arm became a factor for the Chinese subjects 

when determining how much they could lift. 

Strength was incorporated into the framework for the following reasons: 

Strength (biomechanics and physiology') is an important area in the field of human factors. 

Research showed some differences in this area between the Chinese and Westerners. 

In design, data from these areas help determine dynamic dimensions of the product such as movement of 

features on the product. 

Conclusion 
If a product is handled or touched in any way by the user then the industrial designer should consider how the Chinese 

size and strength will affect the design of a product. For example, understanding size issues will help determine the 

static dimensions of the product, and understanding strength issues will help determine the dynamic dimensions of 

the product. The terminology, size and strength, was used because of their association with physical attributes. 

Although physical characteristics are predominately hereditary (i.e. genetically inherited), this is not meant to imply 

that culture, and the environment are not influential in shaping size and strength issues. Throughout this framework 

it should be understood that physical, cultural and environmental characteristics influence one another. 

Note: Originally an area called physical feature was identified. This area was primarily concerned with the anatomical 

features of the user and how this may influence product adaptations. In this case, anatomy is the study of the 

topographical features of the body (Stramler, 1993). Physical features identify areas of the body such as body hair, 

skin colour, nose profile, and eye shape. An example where physical feature issues play a role in design can be found 

in the development of Philips Tracer Electric Razor. This product was developed for an Asian market based on making 

the shaving head different from North American heads (i.e. not as strong) because Asians did not have as heavy facial 

hair ("Design for a Global Market'', 1990, pg. 45). The area was taken out of the framework because it is not very 

applicable in design and it is adequately covered in the area of size (i.e. anthropometry — the physical dimension, 

proportions, and composition of the human body, as well as the study of the related variables that affect them) 

(Stramler, 1993). 
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5.3.2 Cultural Character is t ics 

Cultural characteristics are non-physical, psychological characteristics shared by members of a culture. Mental 

processes, beliefs, knowledge, and values are all aspects of culture. The shared aspect of culture means that it is mostly 

learned and not biologically inherited. Therefore, culture is a body of learned behaviors common to a given human 

society and acts like a template that shapes behavior and consciousness within that society. Understanding the template 

and the role of culture in determining a person's perspective is critical to understanding the place and use of any product 

in that person's world (Bodley, 1994). 

Cultural characteristics are concerned with what people think and what people do and how this may influence the 

operation, utility and appearance of a product. Cultural characteristics parallels the field of cultural anthropology 

which is the study and recording of cultures (ethnography) and the comparative and historical analysis of cultures 

(ethnology) (Seymor-Smith, 1986). Within cultural characteristics there are four main areas that designers should be 

aware of: 

1 . Informat ion process ing 
Information processing is primarily concerned with the user's cognitive abilities in relation to the opera

tion of the product (taken from Ron Sears' design matrix, figure 4.2). This involves one's mental activities 

in such areas as thinking, decision making, learning, memory, sensing and perceiving. Understanding the 

mental process (cognitive abilities) helps determine adaptation considerations in relation to the operability 

of the product. For example, product operability usually involves the cognitive understanding and 

manipulation of some type of control system on a product. This includes knobs, dials, buttons, switches, 

codes, and displays. 

Cultures have specific behavioral tendencies. These tendencies are the built in habits, natural behaviors 

and associations used when operating a product. Designers should be aware of these tendencies 

(Woodson & Tillman, 1992). There are two aspects of information processing that designers can use as 

starting points in identifying adaptation considerations related to these behavioral tendencies: 

i. Knowing/thinking/learning 

This area involves understanding general knowledge structures such as language, memory, problem 

solving and decision-making characteristic to the Chinese. 

Figure 5.4 Cultural characteristics 

A D A P T I N G TO C H I N E S E 

Cultural Characteristics 

Information 
processing 

Patterns 
of Use 

Perceptions 
of Use 

Aesthetics 

Knowing/thinking/ 
learning 

Sensation/ 
perception 

Functional 
uses 

Cultural 
uses 

Functional 
value 

Symbolic 
value 

Product aesthetics 

Traditional Chinese 
aesthetics 

Symbolic meaning 

understanding this 
area helps 

determine the 
operability of the 

product 

understanding this 
area helps 
deterimine 

adaptations to 
make the product 
functionally useful 

understanding this 
area helps 
determine 

adaptations 
needed to make 

the product 
symbolically useful 

understanding 
this area helps 

determine 
appearance of 

the product 



Chapter 5 - Framework 

Sensation / perception 

This area involves understanding specific issues having to do with the visual, auditory and tactile process

ing of signals, signs, icons, displays and controls on a product. 

Cultural Characteristics is 

concerned "with what people 

think and what people do and 

how this may influence the 

operation, utility and 

appearance of a product 

Examples of where information processing of the Chinese can play a role in the design of products involves control 

and display relationships. Hsu & Peng (1993) found that certain relationships are different from that in the West. They 

iooked at control display relationships of a four burner stove and found that the control/burner relationship was different 

for the Chinese (Taiwanese) subjects than for American subjects. They attributed this to the cultural differences in how 

the Chinese and American read and scan — based on different writing systems. 

Information processing was incorporated into the framework for the following reasons: 

Research showed that there are differences between how Chinese and Westerners think. 

Research showed that there are differences between Chinese and Westerners operation of controls. 

Information processing is an important area in the field of human factors. 

Understanding information processing issues help determine the operation of the product 

2. Patterns of use 
Patterns of use is concerned with understanding how people currently use a product. This area involves 

both the psychological motor and psychological social activities in human factors. Patterns of use in

cludes issues such as motor control, skill, behavior tendency, habits, lifestyle, etc., which affect how the 

product is used. Understanding these issues can help determine adaptations required to make the product 

functionally useful to the user. Two important areas of understanding in patterns of use that designers can 

use as starting points are: 

i. Functional use 

This involves task and function analysis to determine how the user accomplishes the objective of what the 

product was designed to do. 

ii. Cultural use 

This involves identifying different culturally specific uses not associated with the primary functional 

objective of the product. 
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For example, De Pyssler (1992) found that the motor scooter in India was used both in relation to its primary functional 

objective of transportation and its culturally specific use as a utilitarian family vehicle where the scooter's running 

boards were used in transporting children. Doran (1997) in her study on televisions in China found that the appliance 

was not only used to watch programs but also used with karaoke machines in the home. 

Patterns of Use was incorporated into the framework for the following reasons: 

Patterns of use was identified in Ron Sears functional value area which involves both the user's affective 

needs and the utility of the product. 

Case studies showed that products are used differently between cultures. 

3. Perceptions of use 
Perceptions of use is concerned with understanding how cultures perceive a product and its use. Products 

pass through a cultural screen that may distort their meaning and use (Costa, 1992). This perception, 

from a particular cultural point of view, is an awareness of a product without even using it. The product 

and its use is perceived as having a value. In the case of this framework, the value is the status of the 

product according to its real or supposed work, usefulness or importance1. Understanding these percep

tions helps determine adaptations that would make the product symbolically useful to the user. There are 

two important areas in understanding perceptions of use that designers can use as starting points: 

culture is a body of learned 

behaviors common to a given 

human society and acts like a 

template that shapes behavior 

and consciousness within that 

society 

i. Functional value 

This represents the perceived value of the product and its use related to the task/activity/function the 

product was designed for. This is consistent with the denotative meaning which indicates and designates 

the name for which the product stands for. 

ii. Symbolic value 

This value represents the perceived value of the product and its use is represented as a symbol that stands 

for an idea, quality or sign. This is consistent with the connotative meaning in which the product has an 

implied meaning in addition to a primary meaning. 

For example, Doran (1997) looked at televisions in China and found that the appliance was not only valued for 

watching programs but also as a way to display one's wealth. The television had the same role that a car or house does 

in the West. For many Chinese, television has become almost as much a part of getting married as saying their vows. 

According to Doran, the purchase of an appropriate television was more important than having furniture when 

(I) This definition of value was adapted from the Oxford English Dictionary 2nd Edition. 
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considering marriage. In the case of air-conditioners, American manufacturers found that the Chinese demanded more 

stylish products than what they were offering in the American market. The Chinese viewed and valued the product 

as a symbol of status. American consumers primarily viewed and valued the product for its function ("Keeping Cool 

in China, 1996). 

Perceptions of use was incorporated into the framework for the following reasons: 

This area was identified in Ron Sear's functional value area which involves both the user's effective needs 

and the utility of the product. 

Case studies showed that products were perceived differently between cultures. 

4. Aesthet ics 
Aesthetics is primarily concerned with the emotion and feelings of the users and how it translates into 

product appearance in terms of form, colour and graphics. Aesthetics are influenced by cultural values 

which help define the nature of beauty, art and taste and determines whether a product has a pleasurable 

appearance2. There are three main areas and issues that a designer should be aware of: 

i. Current product aesthetics 

The predominance of Japanese products in Asia has helped shape the design language for many products 

in China. 

ii. Traditional Chinese aesthetics 

Concern with the line, harmony, and decorative and interlocking patterns are elements of traditional 

Chinese aesthetics which can influence product appearance. 

iii. Symbolic meaning 

The visual nature of the Chinese language and the high context culture has meant that shapes, colours and 

graphical images can have strong symbolic meaning. High context cultures are known for their indirect 

verbal interaction and a contextual non verbal style - 'meanings are implied and not spelled out' (Hall, 

1976). 

Examples of where aesthetics plays arole in the design of products are found in cases of Western manufacturers having 

to incorporate more electronic controls in their products in Asia than in North America. They also have to make the 

controls less conspicuous than in North America. For example, North American washers will have the control panel 

<2)Ron Sears talks about affective image which deals with current and projected cultural values which are translated into the Aesthetics of form 
colour and graphics 
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sticking up from the cabinet whereas Asian appliances will integrate the control into the body of the unit. This design 

feature is mainly due to the influence of Japanese appliance designs which are dominant in Asia3. 

Aesthetics was incorporated into the framework for the following reasons: 

Aesthetics was identified in Ron Sear's matrix which involve addressing the users affective needs and the 

art of the product. 

Research found that cultures have different product aesthetics. 

Conc lus ion 
Although cultures around the world exhibit just as many similarities as differences, it is the lack of understanding and 

respect for those different cultural characteristics that can cause problems. For a product, designed and developed 

in one culture, and transferred to another culture it is important that the different cultural characteristics are addressed 

in the design to help mitigate potential problems of use and acceptance of that product. 

A comprehensive representation of all the issues related to cultural characteristics is difficult because of the complexity 

of culture. I have tried to simplify and prioritize information directed towards understanding the issues involved in the 

adaptation of products. A number of human factors areas and information is not explicitly represent (e.g. 

psychophysical state variables — sleep, nutrition etc.). This does not mean that these areas and issues are not relevant, 

it just means that they are not as relevant as those areas identified in the framework. 

Although cultures around the 
world exhibit just as many 

similarities as differences, it is 

the lack of understanding and 

respect for those different 

cultural characteristics that 

can cause problems 

(3>this information was arrived at from the following sources; "Starting at Square One" and" Multifaceted Strategy", Changes in ChinaSection: 
Around the World With Whirlpool: Asia, Appliance Manufacturer, Feb. 1995, Vol. 43 , Issue 2 
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5.3.3 Envi ronmenta l character ist ics 

A designer should not only adapt the product to the requirements of the user and the culture (the Chinese) but also to 

the requirements of the country (China) and the specific product use environment. This adaptation may take the form 

of addressing the country's regulations, issues related to the specific geographical area, infrastructure, and where the 

product is used. Some of the adaptations may be mandatory, while others are optional. Areas that make up 

environmental characteristics are the regulatory, natural, built and home environments. 

1 . Regulatory env i ronment 
This area involves adaptations required to make the product meet all the country's relevant regulations and 

standards. The regulatory environment has to be addressed in order for products to be imported, manu

factured, sold or used in the country. Many countries product regulations are based on world wide 

regulations but countries do have specific regulations (e.g., in Canada it is bilingual labeling). There are 

two types of areas in the regulatory environment: 

i. Regulations 

This involves legal rules mandated by law (mandatory). 

ii. Standards 

This involves areas not necessarily mandated by law but they may be required for the product to be 

officially and efficiently used in the country. 

Although I did not find any specific examples of regulations applied to products, this area was incorporated into the 

framework for the following reasons: 

It was identified as an important adaptation consideration in the 'Product and Promotion Adaptation ' 

framework developed by Cavusgil, Zou and Naidu (see section 4.2). 

The case study on Whirlpool's adaptations identified this area as important. 
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Natural env i ronment 
This area involves the physical, chemical and biotic factors found naturally in the environment and how 

these factors can affect the design of a product. Within the natural environment there are the following 

systems: 

i. Physical 

Involves issues related to natural physical features (e.g. topography, soil). 

ii. Biological 

Involves issues related to the biotic environment (e.g. living things). 

Hi. Climatic 

Involves issues related to the weather (e.g. temperature, heat, humidity, precipitation). 

An example of where the natural environment plays a role in design can be found in Electrolux's adaptations in Asia 

which required the company to design its washing machines with special nets to fend off rats and other rodents that 

like to chew on the hoses. It also developed special coatings for the circuit boards used inside its appliances to discourage 

insects from making nests in them. For its maj or appliances it coated its steel with zinc coating to prevent rust in humid 

climates ("New broom sweeps into Asia", 1996) 

The natural environment was incorporated into the framework for the following reasons: 

Research into products being adapted to China and Asia showed that the natural environment was an 

important consideration in the design of the products. 

3. Built env i ronment ( infrastructure) 
The built environment or infrastructure includes all man-made physical facilities or structures such as 

streets, buildings, and utilities. Product adaptation in this environment requires an understanding of two 

areas related to the product: 

higure 5.5 tnvironmental characteristics 
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Product use 

This area involves issues related to the products use with infrastructure elements (i.e. utilities) 

Product distribution 

This area involves issues related to the movement of the product from manufacturer to use environment 

(i.e. transportation networks and modes). 
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Cases of where the built environment plays a role in design can be found in some of Whirlpool's adaptations. For 

example, they needed to protect controls on their washers because of inadequate and low water pressure in parts of 

Asia. This meant that the washers were filled with buckets of water — controls became more easily splashed. As well, 

they had to design meir products to be more durable because many of the roads in Asia are not in good shape. This 

meant that appliances were bumped around in delivery and subjected to a lot of abuse even before they got to the 

customer. Whirlpool found that it had to make appliances lightweight because many Asian customers live in 

apartments with no elevators. Therefore, these appliances would have to be carried up the stairs when first bought 

("Starting at Square One", 1995). 

The built environment was incorporated into the framework for the following reason: 

Research into products being adapted to China and Asia showed that the built environment was an 

important consideration in the design of the products. 

4. Home env i ronment 
This involves issues related to how the home environment, which is the specific local use environment, 

affects the design and adaptation of a product. Within the home environment there are three aspects that 

should be considered: 

i. Housing design 

This involves issues related to architectural type, and space and layout of homes. 

ii. Interior design 

This involves issues related to interior design issues such as decoration and placement of furnishings 

within the home. 

iii. Use environment 

This involves issues related to light, heat, noise, air flow and quality found in the home environment. 

Examples of where the home environment plays a role in design can be found in Whirlpool' s adaptations of their clothes' 

washers for Asia. These appliances had to be movable because there were no basements or other places to permanently 

keep them hooked up to a water supply and drain. Washers were often kept in an outside hallway and moved into 

bathrooms and kitchens for use. Therefore, Whirlpool designed its washers to be small, portable, lightweight products 

that come with wheels and handles ("Starting at Square One", 1995). 
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The home environment was incorporated into the framework for the following reason: 

Case studies showed that the home environment was a very important consideration in the design of the 

products. 

Conclus ion 
Research into western products adapted for Asia showed that addressing environmental characteristics was very 

important (see figure 5.2). Of the different environments, the home environment became one of the most important 

areas where adaptations occur. This importance is partially because this project focuses on household electrical 

appliances. Therefore, the household is the specific use environment. Issues related to products used outside the home 

may involve different design adaptations. 

Terms used and areas identified in environmental characteristics evolved from product adaptation research, legal, 

geographical and design terminology. The categorization of each of the environments was based on identifying areas 

within that environment. The one environment where this approach was not used was in the 'built environment' which 

focused on understanding the use and distribution of the product within an existing infrastructure. I felt that this type 

of focus in the built environment was more helpful in understanding potential adaptation issues. 

5.3.4. Conc lus ion 

The content of the framework isnot meant to be exhaustive. Many human factor areas are not incorporated or explicitly 

mentioned in this framework because they are not as relevant to adaptation issues and household electrical products. 

Many of the areas are more relevant to workplace, systems and equipment design. 

As mentioned, the framework provides a structure to help designers understand and identify areas and considerations 

that may be relevant in the adaptation of products for the Chinese. The identification of the details of any adaptation 

involves many factors beyond the control of the framework. These factors include the type of product, the client' s goals 

and resources, and the skills and competency of the designer in identifying relevant adaptation issues. 

the framework provides a 

structure to help designers 

understand and identify areas 

and considerations that may 

be relevant in the adaptation 

of products for the Chinese 
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5 . 4 F R A M E W O R K - V I S U A L D E V E L O P M E N T 

The visual concepts on the following four pages are some of the methods used to help organize and understand the 

information gathered and framework areas presented in the process of doing this MDP. The concepts were used in 

helping develop a visual framework that could be used by industrial designers in understanding product adaptation 

issues. As mentioned, the target audience for the MDP is industrial designers (section 3.6). Therefore, the presentation 

of the framework is intended to communicate information to this audience that is both verbal (e.g. written) and visual 

(e.g. graphic). The reason for presenting a framework differently from a standard framework as represented in figure 

4.1 is that designers may be more visually orientated than verbally orientated. 

Figure 5.6 Initial flowchart development of physical and cultural characteristics 
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Figure 5.7 Linear and circular frameworks 
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Figure 5.8 Framework wheel concepts 



Figure 5.9 Framework areas 



Figure 5.10. Wheel 5.4.1 V isual f ramework 
The framework should be used and understood in conjunction with the more detailed information in the resource guide. 

The framework is a supplement to the resource guide that quickly can identify general areas — it should not be seen 

as a replacement. 
The visual presentation of the framework is based on the following: 

presenting information directed at industrial designers, 

presenting information that is different from a standard flow chart (as represented in 

figure 4.1), 

presenting information that is visually interesting, 

presenting information as a product that can be moved/manipulated, 

esenting simplified information. 

5.4.1.1 Framework e lements 
Circle - represents something that whole as opposed to linear and segmented. The circle 

is a significant element in Chinese culture (e.g. yin yang symbol, geomatic compass). The 

geomatic compass is used as the inspiration for the visual presentation of the framework 

(an example of a geomatic compass is on pg. 4 in the Resource Guide). Geomatic 

compasses are used as a means of finding out information for establishing the design and 

siting of homes, burial sites etc. In comparison, the framework can be viewed as a means 

of discovering information for designing for the Chinese. 

Wheel (moving) - represents information that is dynamic. Also, allowing the wheel to be 

moved is based on my belief that industrial designers like to manipulate and 

'play with' things. 

Red screen - the colour is associated with China (e.g. flag). Also, at a functional level, the colour 

blocks out some information while highlighting others. The concept of the screen implies that 

designers need to look at issues through a different cultural lens (screen) in order to understand 

adaptation areas and issues. The red screen helps focus the designer (see actual wheel for colour reference). 

Overlapping information - the printing of images over information represents a level of barely discern

ible information until one moves sectors under the red screen to reveal more clearly discernible informa-



Figure 5.11. Sectors and overlapping graphics 

5.6.2 Whee l sector e lements 

Equality of sectors- within the framework each sector is given equal representation which 

helps ensure that the user looks at each sector with equal importance before determining 

more relevant areas of adaptation. The areas represented as a larger segment of the circle 

(e.g. strength and size), are the result of differences in the number of areas (e.g. only two 

areas represented in the physical characteristics as opposed to four representing both 

cultural and environmental characteristics). Size differences are partly minimized by 

isolating information (e.g. under the red screen) where comparisons with other areas are 

not as easy to make. 

Hierarchy of information - information is read radially either starting at the center (e.g. 

product) towards the outside edge (e.g. characteristics) or at the outside edge towards the 

center. Use depends on where the designer wants to start at ~ the product or the user and 

use environment of the product. Within the characteristic sectors (sans product area) there 

is a hierarchy of information based on position and typeface. For example, the larger the 

typeface and the further it is away from the edge, the more general the information. 

Relationship of sectors - the circle is used to indicate that sectors are to be seen as part of 

a whole. Sectors adjacent to one another do not necessarily indicate a closer relationship 

than sectors that are not side by side. The red screen is meant to focus attention on areas 

within a characteristic. The use of an intermittent border between areas within characteris

tics (sectors) implies that the areas are not separated from one another. The use of a solid 

border between characteristics helps divide and focus attention within characteristics. 
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6.1 INTRODUCTION 

The purpose of this chapter is to take a product through the framework in order see whether it is a suitable tool for helping 

understand and identify product adaptation issues. The vacuum cleaner is being used as a product to be applied to the 

framework because it represents: 

a household electrical product, 

a stereotypical western product that was designed for western users and environments, 

a product that is associated with a variety of physical, cultural, and environmental characteristic issues 

(e.g., pushed, used around the house, stored), 

a product that can bring up a number of problems involving appropriateness and suitability (selecting a 

product which may be inappropriate for China provides an interesting case for discussion). 

The focus of the application is to analyze and identify adaptation issues and considerations. This is being done to help 

evaluate and refine the framework. The application will not be an exercise in redesigning the vacuum cleaner. This 

chapter will take the vacuum cleaner through the framework, identify issues, and make recommendations for adapting 

the product. 

6 . 2 B A C K G R O U N D - V A C U U M CLEANER 

The household vacuum cleaner is a household appliance that removes foreign material (i.e. dirt) from surfaces by means 

of an air flow (i.e. suction). The vacuum has an intake that picks up material, has a means of separating the material 

from the air, and has a receptacle for collecting the separated material. The vacuum cleaner industry has developed 

different types of vacuum cleaners to clean various surfaces and perform a range of specialized tasks. The three basic 

types of household vacuum cleaners are uprights, canisters, and stick vacuums (figure 6.1). Uprights specialize in 

cleaning carpets but are less effective on hard surfaces. Canisters generally have better suction power and more 

attachments making them good for bare floors and a variety of cleaning surfaces. Stick vacuums generally have less 

power and are used for doing small, quick jobs. 

Vacuum cleaners are found in nearly every North American home. About 15 million full-sized vacuum cleaners are 

sold in the US every year. Uprights outsell Canisters by about five to one. Uprights are the most popular vacuum cleaner 

because most American homes have carpeted floors (' 'Dealing with dirt' ' , 1997). 
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6 . 3 . A P P L I C A T I O N - H O U S E H O L D V A C U U M C L E A N E R 

6.3.1 Scenar io 
A major North American vacuum cleaner manufacturer is planning to introduce its vacuum cleaners into China. It is 

interested in finding out: 

general adaptation issues, 

which of its vacuums would be most suitable for use in China, 

general adaptation recommendations. 

6.3.2 Methodology 
My method of application involves using the framework to understand the product in both a Canadian and Chinese 

context. Understanding the product in the Canadian context is being done to help identify issues that originally shaped 

design of the product. It is also being done to help minimize the self reference criterion (SRC). The SRC states that 

it is difficult for designers to research and design for foreign cultures without making reference back to their personal 

cultural values and assumptions. Therefore, in order to investigate the adaptation of a product, designers should define 

the product in terms of the designer's home country1. 

Defining the product in the Canadian context will use information gathered from my own knowledge and experience, 

expert opinions (vacuum cleaner salesman), product literature, and consumer reports. This definition will not be an 

in-depth analysis. It will be a survey highlighting some issues that have shaped the product's design in this country 

and the West. 

Defining the product in the Chinese context is difficult. This is because I do not have a clear understanding of the 

products use in China. One way to obtain a better understanding is to go to China and observe the product use 

environment. In lieu of not being able to go to China, I have talked to people who are familiar with the country and 

culture2.1 have conducted some loose structured interviews with Chinese students studying at the University of Calgary 

in order to get a general understanding of issues such as current patterns and perceptions of cleaning, product use, and 

cleaning surfaces found within the Chinese home. Although this method did give me some understanding of the issues 

involved it is not a substitute for experiencing the product use environment and culture first hand when doing many 

product adaptations. 

'The Self Reference Criterion is a method employed by marketers to identify cultural biases when marketing to other countries It i s refered 
to in most marketing text books. 
2I talked with four Chinese students Two were males from Northern China (Shandong, Beijing), and two females, (Shanghai, and Taipei, 
Taiwan ) 
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6 .4 . C A N A D A - F R A M E W O R K A P P L I C A T I O N 

The following section will use the framework as a guide to give a brief description of the product in Canada 

6.4.1 Environmental Characteristics 
Home Envi ronment 
Housing Design- The large area and layout of most Canadian homes (2400 sq. ft.) requires a vacuum that can cover 

and clean a large surface. It has to be easily pushed, pulled, and lifted between rooms and up and down stairs. Vacuums 

have been designed with a variety of attachments for specialized cleaning tasks. They have also been designed to be 

big and powerful to clean a large surface area and collect a sizable amount of material. 

Interior Design - The type of furnishings and surfaces found within households has influenced the design of the 

vacuum cleaners and its attachments. For example, carpets, vinyl and wood floors, tiles, stairs, furniture, drapes and 

other cleaning surfaces have specialized attachments. The use of carpets in most Canadian homes has made necessary 

the need for upright vacuum cleaners which are able to lift the dirt embedded in the carpets. The type, size, and weight 

of household furniture has influenced the design of specialized attachments to help clean on, under, and around 

furniture. Vacuums are designed with bumpers and have no sharp corners so furniture isn't damaged when bumped. 

Use environment - The home environment in Canada is controlled through features such as heating. Vacuums have 

been designed so as not to upset this controlled environment. Therefore, they are quiet and incorporate filters to make 

sure the air sucked through the product comes out clean. 

Regulatory Env i ronment 
Canada has a number of standards and regulations that have to be met. Many of these are related to electrical, noise 

and bilingual regulations. Vacuums manufactured and imported into Canada adhere to standards set up by the Canadian 

Standards Association. 

Natural Env i ronment 
The natural environment is not very influential in shaping the design of vacuums due to the product being used in tightly 

controlled indoor environments where geographical and climatic conditions do not have a great impact. Where the 

natural environment does have an impact is in the type of dirt. Household dirt is either from airborne sources, tracked 

in on shoes, or from other sources (e.g., pets). 
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B u i l t E n v i r o n m e n t 
Urban infrastructure, buildings, and home structures are all fairly well built and regulated (e.g. codes). The majority 

of households have reliable energy supplies and sources (e.g. electrical outlets) to run the vacuum cleaners. Even the 

movement of vacuum cleaners from 'manufacturer - retailer - consumer - home' is not a major problem because of the 

large use and ownership of cars and trucks in Canada to transport the product. 

6.4.2. Physica! Character ist ics 

S i z e 
Anthropometric dimensions in North Americans have probably helped determine the size, shape and weight of the 

various types of vacuum cleaners. Although not corroborated, I believe women's stature may have determined the height 

of the uprights with their hand dimensions determining grip, nozzles and attachment sizes (figure 6.3). Their 

functional arm reach may have determined attachment and nozzle lengths for reaching under such things as furniture. 

Strength 
Biomechanical and physiological issues may have helped determine the vacuum cleaner's weight and size in relation 

to pushing, pulling and lifting. Most vacuums weigh between 10 and 25 lb., and have rollers or wheels castors for 

pushing and pulling, and handles for lifting3. 

6.4.3. Cultural Character is t ics 

Informat ion Processing 
The operation of the vacuum cleaner is understood by most users because the product has been a fixture in many 

Canadian households for many years. Overall, the operation is not complex. There is usually not more than five main 

operation controls. These controls are operated by both hands and feet. Operation is also directed by signals (i.e., some 

vacuums have red lights indicating bag full) and noise (i.e., the sound of suction or foreign objects being picked up). 

Patterns of use 
There are two basic types of cleaning styles and preferences. The first style is fast and easy. The style tends towards 

the stick and upright vacuum which allows one to easily get the vacuum out of the closet, quickly push it around on 

the carpets, and then put it away. The second style involves a more laborious effort that is associated with the canister 

with its powerful suction, and mobility that is able to get under and reach more areas of the house. Vacuuming is done 

at scheduled times or at unscheduled times when something is spilt and needs cleaning right away4. 

'Technical data from product brochures on Miele and Panasonic vacuum cleaners. 
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P e r c e p t i o n s of u s e 
A perception of vacuuming is of'unpleasant work'. In fact, many people will hire cleaners to come into their homes 

to clean and vacuum. This perception may contribute to vacuums being roughly handled, hidden from view when 

not in use, and simple to operate. Although the vacuum is associated with unpleasant work, it is also seen as an 

instrument of hygiene. For example, vacuums in the 1990's are not only able to trap visible particles but also invisible 

particles (i.e. dust mite feces), and suspended particles (i.e. tobacco smoke). They are being sold not only for cleaning 

floors but also for filtering air. These vacuums are designed to reflect its work and hygiene background (figure 6.4)5. 

Aesthet ics 
Vacuums are generally devoid of ornament. They have smooth plastic (ABS) surfaces, rounded corners, and simple 

rectangular, square, and cylindrical shapes. The smooth surface is easier to clean and having no sharp corners helps 

protect household furniture. The products is usually of one colour which has traditionally been white, beige, blue and 

black. Today, one finds an increase in the use of more vibrant reds, yellows and greens. Overall, the aesthetics of a 

vacuum cleaner seems influenced by it being a piece of functional equipment. 

6.4.4. Conclus ion 

In North America the design of vacuum cleaners has been influenced by: 

different cleaning tasks (e.g., daily/weekly/monthly), 

size of cleaning area (e.g., floor space), 

type of cleaning surfaces (e.g., carpets, linoleum), 

layout and furniture within the living spaces, 

association with work and hygiene and not pleasure. 

"This is reported on the web site for Ristenbatt Vacuum Cleaner Service, Inc (www.ristenbattvac.com) 
5For a interesting examination of the vacuums role in our culture of cleanliness read Adrian Forty, Objects of Desire, Pantheon Books, New York, 1986. 

http://www.ristenbattvac.com
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6 .5 . C H I N A - F R A M E W O R K A P P L I C A T I O N 

Information presented in this section comes from: 

unstructured interviews with Chinese students at the University of Calgary, 

my interpretation of information gathered throughout this MDP process. 

A number of parameters may have already been determined (i.e., by the client) before one applies a product to the 

framework. This includes areas related to the type of product, the user, and where it is being used. Information in these 

areas help define and direct the adaptation considerations. For the purpose of this application I have defined a number 

of parameters based on some of the areas identified in figure 4.1. 

The following parameters are based on a scenario. The scenario will help determine types of adaptations: 

1. Type of product - a work product used in the home rather than a personal leisure/lifestyle product there

fore adaptation may be required. 

2. Product uniqueness - not unique in the sense that many vacuum cleaners operate and look the same 

therefore adaptation may be required to differentiate it from other vacuums. 

3. Cultural specificity of product - vacuums are designed for North American use therefore adaptation may 

be required. 

4. Technology orientation of industry - the technology is industry-standard therefore adaptation may not be 

required. 

5. Legal regulations - regulations are similar (approved standards) therefore adaptations may not be re

quired. 

6. Export market - the Chinese market is fairly competitive therefore adaptation may be required. 

7. Market - the market for the vacuum cleaners is urban areas therefore adaptation may not be required (see 

section 4.2.2). 

8. Product familiarity - the user may not be familiar with the product therefore adaptation may be required. 
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6.5.1 Envi ronmenta l Character ist ics 

Home Envi ronment 
Due to the vacuum's main function of cleaning in the home it can be assumed that the environment, which is a 

significant influence in shaping the design of vacuum cleaners in Canada, will be a significant influence in shaping 

the product in China. For this reason, the home environment will be examined in more depth than the other areas. 

Housing design - Compared to Canadian home, Chinese homes are small (250-400 sq. ft). Most urban Chinese live 

in one level apartment complexes. Apartments generally are made up of a kitchen, bedroom, and living room. Floors 

are generally bare concrete (in older apartments) or concrete overlain with tiles, linoleum, vinyl or wood. A variety 

of smaller mats and rugs are found within the living space. Carpeted floors are becoming more popular features in 

newer apartments. 

Issues: • smaller space (e.g., storage) 

• smaller cleaning surfaces (e.g., floor space) 

• different types of cleaning surfaces (e.g., concrete, lack of carpeted floors) 

Interior design - The type of furnishings and other artifacts found in Chinese homes are fairly similar to Canadian 

homes. For example, beds, tables, couches, refrigerators, televisions are common artifacts. The difference between 

the households is in the number and size of the furnishings. Chinese have less and smaller furnishings due to their 

smaller living space. There are also different types of furnishings and differences between regions in China. For 

example, Chinese homes do not generally have rocker/recliner or large stove/oven. In Taiwan a type of Japanese mat 

is very popular in homes6. 

Issues: • crowded space 

• smaller and different types of furnishings 

Use environment - Airflow and lighting may be restricted. This may be the case in older apartment buildings (50's 

& 60's) where there is a lack of windows, ventilation is limited, and insulation is poor. 

Issues: • lack of lighting 

• can hear neighbors (noise issues) 

• lack of air flow 

6Theuse of the Japanese mat in Taiwanese homes is from the Japanese colonial admistration of the island in the first half of the 20 th century 
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R e g u l a t o r y E n v i r o n m e n t 
Finding information on the regulatory environment has been difficult, but China has signed agreements with foreign 

inspection organizations such as the Canadian Standards Association (CS A) which helps govern their inspection laws. 

Therefore, meeting some CSA standards will probably help guarantee that various standards in China are met. 

Issues: unable to determine 

Natural Envi ronment 
Apartments, especially the older ones and those in the south, are generally not as well insulated from outside 

conditions. Therefore climatic and geographical conditions are more likely to affect the indoor household environ

ment. For example, climatic conditions in the south coastal regions can get very hot and humid (tropical) and cause 

corrosion of metal parts. As well, the natural environment (hot and humid areas) may encourage bacterial growth and 

other living creatures that can make a home on and in the product. 

Issues: • product material susceptible to damage 

• bacterial growth and living creatures in tropical areas 

Built Envi ronment 
Past development and the pace of newer development has created an overburdened and unreliable urban infrastructure. 

Energy supplies are rationed with many households given quotas. If these quota levels are exceeded the energy 

becomes very expensive. Electrical supply is subject to frequent burnouts and power surges and much of the wiring 

in older buildings is very unreliable. The Chinese electrical voltage is 220/230 volts. The rapid urban development 

in most Chinese cities, a consequence of economic growth and massive rural to urban migration in China over the last 

ten years, has contributed to an increase in pollution (i.e. vehicles, construction, industry). This may mean that the 

vacuum is used more often. A less developed infrastructure may mean that the vacuum cleaner distribution involves 

rougher handling as well as different transportation routes and modes (e.g., public transit, motor bikes, bicycles, 

wheelbarrows). 

Issues: • unreliable and rationed power supply 

• increase in dirt 

• different types of dirt 

• increased physical handling when transporting the product home. 
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6.5.2. Physical Character is t ics 

Size 
The Chinese generally have smaller body dimensions than North Americans. Adaptation may involve different size 

and lengths of grips, handles, hoses and attachments. 

Issues: • upright vacuums may be too large 

• grips and handle sizes may be too large 

St rength 
Knowing that the Chinese have a smaller body size and there is a correlation between size and strength, then 

considerations such as the weight of the vacuum may be important when considering pushing, pulling, and lifting. 

Issues: • vacuums may be too heavy to lift 

• vacuums may be difficult to push and pull 

6.5.3. Cultural Character ist ics 

Informat ion processing 
If the product is not widely used in China its operation may be unfamiliar. The use of types of control knobs and color 

coding may be unclear to Chinese. For example, some vacuums have dirt sensor indicators which turn red when dirt 

particles are present and green when particles are not present (i.e., floor is clean). This red and green association may 

not be clear to Chinese. There may be a problem with the use of foot controls. For example, the Chinese may be 

reluctant to use the foot to operate a 'luxury' product. 

Issues: • use of colour displays may be unclear 

• use of foot controls to operate may be unusual 

• types of attachments and their use may be unknown 

Patterns of Use 
Patterns of use may be difficult to determine because the vacuum cleaner is not widely used in China. One can make 

some assumptions by trying to understand current patterns of household cleaning which involves cleaning floors with 

brooms and mops. This is largely a function of cleaning surfaces, convenience, the inexpensive price of these products 

(i.e. brooms), and past cleaning patterns (e.g., sweeping). Sweeping is done almost daily by all members of the family. 

In replacing the broom a vacuum may have to be just as easy and convenient to use. 

Issues: • cleaning is done almost daily 

• ease and convenience of use 
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P e r c e p t i o n s of U s e 
The price and perceived need of the vacuum cleaner would make it a 'luxury' item for most Chinese today. Its purchase 

and use may have greater symbolic value than that of its functional usefulness. Although the utility may change as 

more Chinese households have carpeted floors which require the use of vacuum suction to remove the dirt. 

Issues: • greater symbolic value 

Aesthetics 
The design language of the vacuum cleaner has been well established first by American and European vacuum cleaner 

manufacturers (i.e. Hoover, Electrolux) and now increasingly by Japanese manufacturers (i.e. Sharp, Panasonic) whose 

products predominate in Asia. Some current Japanese vacuum designs show a greater use of colors, are smaller and 

are of slightly different in form (figure 6.6). 

Issues: • use of different colours 

• smaller and more playful forms 

6 .6 G E N E R A L I S S U E S A N D ADAPTATIONS 

From the issues identified in the framework a number of vacuum cleaner adaptations could be considered: 

smaller vacuum sizes to suit the smaller living, cleaning, and storage spaces, 

different types of attachments and accessories to accommodate living space and cleaning surfaces, 

features such as brackets and hooks for easier and tidier storage, 

greater product maneuverability for crowded spaces, 

elimination of features such as operation, placement on stairs, and the need for large operation radius 

(vacuums in the North America generally have a 30 to 40 foot operation radius - cord and hose length), 

accommodation to China's 220/230 voltage, 

technical changes to handle unreliable and swings in electrical supplies or to work off alternative energy 

supplies, 

stronger materials and casing to handle rougher handling, 

handles, straps to accommodate carrying or transporting on other vehicles, 

use of different materials or coating to combat rust, corrosion or fungal and bacterial growth on the 

product, 

securing and enclosing of the product so 'creatures' cannot get in to effect operation, 

elimination of storage of dust and dirt on the vacuum where bacterial growth can occur (i.e. dust bags), 
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smaller upright heights and smaller grips and handles, 

longer nozzles and attachments to compensate for a shorter functional arm reach, 

making the product lighter by making it smaller, using less material, or different types of materials, 

making the product easier to push and pull by using different types of wheels and rollers, 

making the product easier to lift by making it lighter and having different grip placements, types and 

sizes, 

use of different types of controls and the placing operation controls in different areas, 

careful use of indicator colors, 

visual instructions on attachments and accessories, 

the design to reflect greater symbolic value than in North America, 

ease of use and setup to adapt to smaller and quicker cleaning patterns, 

the use of more vibrant colours and less rectilinear forms. 

6.7 U P R I G H T , C A N I S T E R OR S T I C K ? 

For the majority of the Chinese, the purchase of a vacuum cleaner would most likely be unnecessary because brooms 

and mops are cheap and convenient to use and better suited to the size and cleaning surfaces of their homes. Where 

purchases are made it may be based more on its symbolic value than its functional value. The following is a brief 

evaluation of the suitability of uprights, canisters and sticks. 

Uprights would be unsuitable for China mainly because they have been designed for vacuuming carpeted 

floors which the vast majority of Chinese homes do not have. 

Stick would be more suitable for China because of convenience, price and low energy requirements. 

Canisters would be the most suitable for China because of their size, ability to clean hard floors, current 

use in other parts of Asia, and established design language for what a vacuum cleaner looks like in Asia. 

Figure 6.7 - issues 
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6 .8 A D A P T A T I O N S - C A N I S T E R 

Based on some of the general issues and adaptations identified in section 6.6, a number of canister adaptations could 

be considered: 

1. Compact and lightweight to fit into the smaller use environment. 

For example this could be achieved by: 

the use of lightweight material such as ABS which is fairly inexpensive, lightweight and tough, 

a reduction or combination of cleaning attachments - (e.g. adjustable floor brush) 

a reduction in dirt holding capacities (e.g. smaller vacuum cleaner bags) 

an elimination of excessive internal filter systems (e.g. some vacuums have triple filter systems which 

may be unnecessary) 

smaller less powerful motors to handle smaller cleaning areas 

smaller operating radius that would eliminate excess electrical cord and hose and suction tube length. 

2. Use of different materials to make die vacuum more durable in hot and humid climates 

metal parts, which are subject to corrosion, could be replaced with other high impact plastics such as ABS 

or polycarbonates which would also help make it lightweight. 

3. Greater maneuverability and protection for vacuuming in smaller crowded spaces 

besides making it more compact, maneuverability can be increased by a combination of large durable 

wheels on the back and smooth running castors on the front part of the undercarriage. Bumpers could 

also be added to protect the vacuum and furniture from increased contact in more crowded spaces. 

4. Better storage and carrying capability 

lack of room for storage in smaller living quarters may mean the integration of hooks to hang on the wall/ 

doors, base stands to help prop the product up when not in use, and brackets on the vacuum to hold pieces 

together for tidier storage. Recessed carrying handles or straps could be incorporated that reflect the users 

anthropometric dimensions. 
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5. Easier setup and maintenance 

elimination or combination of attachments and control operations, and a switch from vacuum bag recep

tacles to cup receptacles. Cup receptacles for holding the dirt are easier to empty when foil and do not 

require the extra purchase and maintenance associated with bags. Figure 6.9 - Sample of preliminary recommendations 

6. Alternative energy source 

due to uneven power supplies the vacuum cleaner could be designed to run off lower energy supplies, be 

rechargeable, or even run off batteries. 

7. Different aesthetes to reflect its symbolic value 

in Canada the vacuum cleaner is hidden most of the time because of its functional value. In China where 

it is a 'luxury' item, it may be associated with success rather than work. Therefore, it may not be hidden 

but proudly displayed which may necessitate different forms and colours to reflect its symbolic value and 

prominent placement. 

Note: these are just preliminary adaptation recommendations. They would need to be further researched and evaluated 

through usability tests, focus groups, and field observations in China. 

6 . 9 C O N C L U S I O N 

The areas presented within the framework helped direct me towards identifying issues that may be important in 

adapting the canister vacuum to China. If in a product development process there are a number of generic phases one 

goes through such as discovery, definition and development then this framework can help in the discovery phase7. 

Although the framework can identify potential areas where adaptations may be needed, it does not resolve adaptation 

issues. Resolving these issues would require specific data for the physical characteristics, usability testing and focus 

group research for cultural characteristics, and field observations for environmental characteristics. 

substitution of parts 

larger wheels for greater^ 

maneuverability 

use of brackets for tider 

storage capacity 

T h i s discovery phase was taken from Human Factors in the Product Development Process, Proceedings of the Human Factors and Ergonomics 
Society 40th Annual Meeting - 1996. It is a phase identified by both Marty Gage, Director of Fitch Inc., and Edie Adams, Ergonomics Manager 
of the Consumer Division of Microsoft Corporation. 



7. CONCLUSION 



This chapter presents some of the conclusions and recommendations arrived at while doing the project Product 

Adaptation for the Chinese: frameworkand guide. Many of the conclusions came as a result of having to overcome 

obstacles, uncovering information, or even not being able to find information. 

Research 
Data bases are valuable tools for gathering information. 

Sources for current information were research presented in professional and academic journals, and articles in trade 

magazines. These sources were accessed through electronic databases located in libraries (ergonomic and marketing/ 

business databases). Using search engines on the Internet was not a very efficient way of locating information. The 

one area on the Internet that was a valuable research resource was posting a 'request for information' on various forums. 

For example, very early on in the research stage I posed a question related to the project on the Design Forum and 

received a number of valuable responses. 

Interviewing/talking to people who are Chinese or have been to China helped provide information to supplement 

text views (i.e. article and journal information). 

Talking to those who could provide an 'insiders view' of the people, culture and country, helped confirm and dispel 

information from texts. The methods of interviewing/talking and visiting Chinatown's helped provide insight into the 

Chinese culture. For example, in talking to various Chinese students at the University of Calgary I was able to obtain 

current information about use conditions in China. 

Research into specific cases of product adaptation (e.g. Case studies - Whirlpool) was critical in shaping the 

direction and scope of the framework. 

Researching Whirlpool's efforts to asianize its products help expand the initial framework from physical and cultural 

characteristics to include environmental characteristics. Case studies helped revealed that the use environment was 

one of the most important consideration for companies when adapting products to another country. 

Recommendat ions 

In doing background research that there are a number of methods that a designer can employ. In my experience with 

this project, accessing data bases is a quick way to collect information, talking to people is a valuable tool to confirm 

or disprove some of that information, and studying specific 'real world" examples of adaptations provided valuable 

information. 



Framework deve lopment 

A simplified description to a complex process/area involves a loss of information. 

The most difficult task in the MDP was in trying to frame all of the human factor and product adaptation information 

that I had gathered in a way that was understandable and relevant. This organization of information involved the 

collapsing of human factor areas and chunking of information. The problem with this type of method of organization 

is that specific information is lost. The advantage of this method is that information that has been chunked can be easier 

to remember. For the purpose of this project, which is to provide general information as opposed to specific 

information, then a simplified description of areas of product adaptation is more helpful to the user of the framework 

than the presentation of more complicated description which may be more confusing. 

Using specific terms to encompass framework areas is limiting and open to misinterpretation. 

Throughout the process of developing the framework, the terms used to describe areas was constantly changed and 

refined to better reflect the content of the areas. Through a process of combining currently understood human factors, 

marketing, and anthropology terms with supervisory review a roster of terms was arrived at. Because the framework 

is a simplified structure and terms are used to encompass a range of areas there is level of ambiguity that has to accepted 

by both the developer and user of the this type of simplified structure. 

R e c o m m e n d a t i o n s 

The next step in for the further development of the MDP would involve independent testing of the framework. This 

could involve a type of peer review by designers of the terms used in it as well as exploratory testing of the framework 

through specific applications (the application exercise undertaken with the vacuum cleaner was a pretest undertaken 

to test and provide information for refining the framework). 

Framework Appl icat ion 
Taking a product through the framework is a valuable exercise in that it helps determine the relevance of the 

framework areas. The exercise helped determine and confirm the following: 

the framework can be used as starting point to help guide the designer. 

the difficulty in adapting a product to an environment or people one is not familiar with. For example, I 

had difficulty in getting a picture of the use environment of the vacuum cleaner (i.e. the cleaning sur

faces). This again underscored the need for a designer to go to China when trying to understand the use 



environment. 

the difficulty in taking general information and using it to determined specific adaptations. This 

helped highlight the fact that the framework is a structure to identify general areas of product adapta

tion not a structure to show one how to adapt products. 

the necessity of doing a self reference criterion, which is defining the product within one's own 

country, before trying to define it in another country. I found it necessary to first understand the 

context and design issues for which the product was designed for in the first place (e.g. the West) 

before I could understand and determine adaptations needed for the product to fit it into a new 

environment. 

Recommendations 
Applying a product to the framework provided further information for the development of the framework. The 

limitation of this application in this project is that it was done by the developer of the framework. The next step 

in refining the framework would be to test the framework with designers. 
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B. G L O S S A R Y 

Anthropology - embraces both cultural and biological sys

tems and is composed of four main branches 

1. Physical anthropology - study the evolution and 

variation of humans within a genetic framework. 

Anthropometry is part of this area. 

2. Archeology - study past societies through the inves

tigation of physical and written records. 

3. Linguistics - the study of formal models and social 

use of language 

4. Cultural anthropology - comprises both the study 

and recording of cultures (ethnography) and the comparative 

and historical analysis of cultures (ethnology) 

(Seymour-Smith 1986 & Barret, 1996) 

Anthropometry - the field which deals with the physical 

dimensions, proportions and composition of the human 

body, as well as the study of the related variables which 

affect them. Functional anthropology is the study and 

measurements of the changes in body dimensions during 

motion (static anthropology is the opposite)(Stramler, 1993) 

Biomechanics - the field of study involving classical me

chanical principles and their relationships as used or applied 

to living organisms or biological tissues in motion (Stramler, 

1993). 

China - is a country is located in eastern Asia (total area: 

9,596,960 sq. km). The country has been in continuous 

existence for thousands of years as it was unified under the 

Qin or Ch'in Dynasty in 221 B.C. Today, its official name 

is the People's Republic of China (PRC) which was estab

lished in 1949. There are 23 provinces, 5 autonomous 

regions and 3 municipalities (China considers Taiwan its 

23rd province) . The Chinese nation is composed of 56 

different nationalities. The climate is extremely diverse; 

tropical in south to subarctic in north with the terrain of: 

mostly mountains, high plateaus, deserts in the west; and 

plains, deltas, and hills in the east ( information was taken 

from the CIA world fact book site on China: http://  

www.odci.gov/cia/publications/nsolo/wfb-all.htm) 

Chinese - the majority of the Chinese are called Han Chi

nese. They make up about 92 per cent of China's total 

population. Other nationalities such as the Zhuang, Uygur, 

Hui, Yi, Tibetan, Miao, Manchu, Mongol, Buyi, Korean 

making up the rest of China's populations. Hans are not of 

a single origin and were formed in the course of thousands 

of years through merging and assimilation between the 

Huaxia and many other nationalities. The name Han origi

nated over two thousand years ago during the Han Dynasty. 

Han Chinese are found in a majority in Taiwan, Hong Kong, 

Singapore with substantial minorities throughout southeast 

Asia and North America. All Chinese read the same written 

language but speak a number of different languages. The 

main languages spoken are; Standard Chinese or Mandarin 

(Putonghua, based on the Beijing dialect), Yue(Cantonese), 

Wu (Shanghaiese), Minbei (Fuzhou), Minnan 

(Hokkien-Taiwanese), Xiang, Gan, and Hakka dia

lects (information was taken from the CIA world fact 

book site on China: http://www.odci.gov/cia/piiblica- 

tions/nsolo/wfb-all.htm). 

Chinese culture - culture is revealed by the common

alties in beliefs, value orientations, behavioral p atterns 

symbols of communication and community relation

ships and rituals that are shared by most of the mem

bers. Some predominate cultural characteristics that 

Chinese all over die world share are Chinese style 

dietary habits, Chinese-style family etiiics which ex

tend to social relations, and a cosmology based on 

geomancy and fortune-telling (Yih-Yuan li, 1995 

pp.395). 

Communication products - products associated with 

communication and used to serve communication 

activities (i.e phones). 

Cultural ergonomics is a notion first proposed in 

1990 which seeks to recognize and understand how 

cultural factors enter into and influence the ways in 

which people the world over interact and engage in the 

activities of their work environments. In concept, 

cultural ergonomics deals primarily with the impact of 

http://
http://www.odci.gov/cia/publications/nsolo/wfb-all.htm
http://www.odci.gov/cia/piiblica-


cultural factors upon human performance and human inter

faces in a wide range of work environments world-wide 

(Kaplan, 1995). 

Ethnic group - a population of individuals who are living in 

a specific geographical area and have certain physical char

acteristics in common, predominantly hereditary, which 

serve to distinguish them from other groups of people 

(Pheasant, 1986) 

Functional anatomy - the study of the body an its compo

nent parts, relating them to biomechanical or physiological 

function (Stramler, 1993) 

Global products - products that transcend national and 

continental boundaries and differences in culture and prod

ucts. 

Household appliances - products associated with the do

mestic environment. Products are used to serve work and 

action (i.e. kitchen appliances). 

Human factors/ergonomics - this is afield which is involved 

in conducting research regarding human psychological, so

cial, physical, and biological characteristics, and taking that 

research information and applying it to the design, opera

tion, or use of products or systems for optimizing human 

performance, health, safety and /or habitability(Stramler, 

1993). 

Industrial design - is the design and development of com

mercial and industrial products. It draws on creative con

cepts to optimize the look, function, and value of products 

and systems and translates concepts into technical specifica

tions for mass production purposes (Shaping Canada's 

Future by Design" 1997). 

Industrial designers -they give physical shape to concepts 

and contribute their knowledge of how human factors will 

influence the usefulness and safety of the final product. 

Industrial products - products associated with the work 

environment. Products are used to serve work such as tools 

and equipment. 

Leisure/Lifestyle products - products associated with the 

personal environment. Products used to serve the person/ 

personal and are influenced by fashion and trends. 

Perception - the process of becoming aware of and interpret

ing external objects, events, and relationships based on 

experiences following the receipt of sensory information 

(Stramler, 1993). 

Physiology - the study of biological, biochemical, and 

biophysical functions of living organisms (Stramler, 1993). 

Product redesign/adaptation - reworking of an existing 

product in order to improve it formally or functionally. 

Usability is an approach that tends to Focus on utilitarian, 

functional product benefits. Designing for usability tends to 

focus on ensuring that the user doesn't suffer any discomfort 

when using the product and that the product supports effi

cient and effective task completion. The International Stan

dards Organization (ISO) defines usability as "...the effec

tiveness, efficiency and satisfaction with which specified 

users can achieve specified goals in particular environ

ments. " (ISO DIS 9241-11). Most of the work in human 

factors today tends to concentrate on the usability of prod

ucts (Jordan & Servaes 1995). 

The West - regions of the world that are characterized by 

being industrially developed, having market economiesH 

democratic governments. In this paper I am mainly talRing 

about the West in terms of North America and Europe. 



C. GLOBAL PRODUCTS 

Globalization has become a 'buzzword' in the 1990's. In 

the field of design this has manifested itself in global and 

world products. This section will provide some back

ground information on characteristics of these global 

products. 

D E F I N I N G G L O B A L P R O D U C T S 

Global products are standardized products that have a uni

versal appeal around the world. These products which are 

able to transcend differences in cultures and languages. A 

global product may either be considered a 'world product' 

which is designed for the international market or a ' standard

ized product' developed for a national market and exported 

worldwide (Tepstra, 1997 pg 408)'. 

An example of a global/world product is the Sony Walkman. 

An example of a global/standardized product is Philips 

Tracer electric shaver developed for the Japanese market and 

exported worldwide. Both of these types of products use a 

'world design' language. This is design that appeals to and 

is understood by everyone around the world. IKEA furniture 

is one example of a world design language. 

There is also 'universal design' which is an approach to 

creating products that recognizes the diversity of users, 

regardless or their ability or age. For example, Smart Design 

designed Johnson & Johnson's Wondergrip tooth brush for 

children. The tooth brush was designed on the understand

ing that children are not just scaled down adults but have less 

manual dexterity, body coordination , attention span and 

fewer teeth and therefore these differences should be sup

ported in the design. With research showing that children use 

a power grip, use shoulder and upper arm to do the work and 

do not use finger control, the toothbrush handle, neck, grip, 

bristles were redesigned to support these differences. This 

toothbrush will be offered globally because the basic traits of 

children that the design addresses are views as universal. 

Although cultural differences still do emerge and the Japa

nese toothbrushes were designed to be held differently 

("Universal Design", 1997). 

Much of what we consider global products are ' 'nothing 

more than the power of the manufactures who were able to 

create some advantage at home, whether it is a preferred 

product design, a higher level of product quality, a new 

marketing concept or a cost advantage "(Hugh Aldersey, 

1992, pp. 8). IKEA and Sony were manufacturers who were 

able to create that advantage first in Sweden and Japan. When 

we buy IKEA furniture we are essentially buying furniture 

based on a design language of Swedish functionalism rooted 

in anorthern climate. When we buy most electronic products 

we are essentially buying Japanese products with their 

preoccupation with miniaturization. Japan and Sweden have 

created strong visual languages originally based on nation

ality that have now been accepted globally. 

E X A M P L E S O F G L O B A L P R O D U C T S 
A N D D E S I G N 

The Sony Walkman is a good example of a global 

product that has truly transcended cultures and lan

guages. There are over 300 Walkman models which are 

standardized and come with two basic cassette mecha

nisms — depending on whether the model is with or 

without radio, recording, or auto reverse function. 

There are eight basic variations of styling to choose 

from such as metal or plastic casing, color finishes or 

graphics This variation gives the Walkman the widest 

possible choice and are aimed at user categories based 

on age or lifestyle. Sony has the capabilities to design 

products based on cultural differences but the Sony 

designers "feel that such a development could not 

avoid being retrogressive and nostalgic" and thus 

would erode the image of the Sony brand (Hugh 

Aldersey, 1992, pp. 197-98). 

Philips Tracer electric shaver is a product that was 

developed for the Japanese market and then sold 

worldwide. Philips design group in Japan developed 

a shaver specifically for the Japanese. The design 

criteria was "it should be small because Japanese 

hands were small, it should be portable because Japa

nese have a great enthusiasm for portable goods, and 

the shaving head did not have to be strong because the 

Japanese do not have heavy beards" ("Design for a 

Global Market", 1986 pp. 45). The Tracer, with two 

rotating heads rather than three emerged. This 'Japa-



nese' shaver was found to be suitable to be marketed to 

young people around the world who have light beards. 

Although the user group was different, young Caucasian 

males as opposed to Japanese males, the Tracer design 

stayed the same 

IKEA, a global home furnishing retailer with stores in over 

23 countries selling their self assembled contemporary 

Swedish functional furnishings, is an example of a company 

that has been able to market a 'world design' language. But 

within the parameters of 'IKEA design' the company has 

had to adjust its inventory in its stores around the world to 

reflect the cultural differences of its customers. It has 

approximately 12 000 active items in its inventory. One 

third of its inventory is considered its core merchandise -

items found in its catalogues and part of its store wares 

around the world. Another third comes from what it calls 

'extras' pool of furnishings. That is if they are in areas of a 

country where tastes run more traditional then they will 

increase the stores conservative offerings. The last third of 

the stores inventory comprises products developed for a 

specific marketing unit that being Europe, North America or 

Asia. 

For the American market IKEA had to adapt and redesign its 

furniture to the larger American physics, and to different use 

patterns such as Americans fondness for buying furniture as 

a group, and use of deeper cabinets to hold larger plates and 

glasses. IKEA even had to develop a piece of furniture, the 

reclining chair, specifically for the American market 

(Hillary, 1996 pg. 71-76). 

G L O B A L PRODUCT STRATEGIES L IM ITAT IONS OF GLOBAL P R O D U C T S 

Sony, Philips, and IKEA, employ a variety of strategies to 

make their products global. An example of what kind of 

tactics are being used in business can be found in the car 

companies global products, global platform, and global 

niches strategies. "Ford 2000" is Ford's 'global product' 

approach to vehicle design and production which is building 

"world cars" that are able to be sold everywhere. The 

'platform approach' is preferred by General Motors where 

global engineering and manufacturing economies of scale 

are retained beneath the skin, with external variations pro

vided for separate markets. 'Global niche' is what Chrysler 

Jeep Grand Cherokee does - speaking the same language to 

high-end consumers world wide ("The Globalization of 

Design", 1995).. 

No matter what strategy a company uses it still may have to 

make some product adaptation depending on the product. 

Sony Walkman can be global because it is designed for age 

groups and lifestyles around the world and not culture and 

nationality. The user adapts the product through the music 

he/she listens too. Philips Tracer originally designed for the 

Japanese culture and nationality was able to be exported to 

a different user group based on age and lifestyle. Tracer is 

a bit of an anomaly but it was able to be transferred to another 

user group (teenagers) because of its portability and func

tionality of shaving light beards. The Tracer would not 

function properly if it was used for heavy beards. 

Global products are less successful when used in areas 

where people's habits of eating, drinking, washing, 

working, and playing remain distinct. For example, 

Philips which operates both designing and manufac

turing in over 100 countries recognizes these differ

ences. As the Managing director of Corporate Indus

trial design said about coffee makers; "People drink 

coffee differently in every part of the world. Coffee 

makers should cope with the variation by brewing 

coffee to the appropriate degree in the appropriate 

quantities". He goes on to say that from a cultural 

point of view they have had to adapt themselves to the 

coffee drinking habits of those countries, but that they 

still design products that are all in the same form 

language -which is the way Philips sees design! 

(Hugh-Aldersey, 1992, pp. 178) 

For Philips, and many other global product manufac

tures, this adaptation stops with function and does not 

extend to form or ornament. The Managing director of 

Corporate Industrial Design at Philips relates a story 

of Philips Japanese designers designing a coffee 

maker based on expressions of local identity. They 

came up in Philips opinion with 'funny shapes and 

colours' and really 'crazy things' that was not the way 

'Philips sees design'. Global manufactures, like 

Philips, adapt to function and usability but not to 

ornament and form because of the importance of 

brand identities. (Hugh-Aldersey, 1992, pp. 178). 



D. INTERNATIONAL E N C Y C L O P E D I A OF 
CLASSIFICATION 

The following is a partial list of the main sections of 

this encyclopedia (unpublished a time of writing) 

G E N E R A L E R G O N O M I C S 

H U M A N C H A R A C T E R I S T I C S 

2. Psychological aspects 
2.1 Visual processes 

2.1.1 visual detection and acuity, contrast 

sensitivity and visual field 

2.1.2 visual adaption and pupil control 

2.1.3 visual accommodation and convergence 

2.1.4 eye and head movements 

2.1.5 visual perception of real scenes, pictures 

and faces 

2.1.6 visual perception of form, shape, angle, 

size and distance 

2.1.7 visual perception of texture and movement 

2.1.8 visual perception of color and color 

blindness 

2.1.9 visual illusions and after-effects 

2.1.10 monocular versus binocular vision 

2.2 Auditory processes 

2.2.1 auditory sensitivity 

2.2.2 auditory perception 

2.2.3 monaural versus binaural hearing 

2.3 Cutaneous processes 

2.3.1 touch and pressure sensitivity and percep

tion 

E R G O N O M I C S A N D H U M A N F A C T O R S 

2.3.2 pain sensitivity and perception 

2.3.3 temperature sensitivity and perception 

2.4 Taste and olfactory processes 

2.5 Kinaesthetic and proprioceptive processes 

2.6 Vestibular processes 

2.7 Interaction between modalities 

2.8 Time perception 

2.9 Cognitive processes 

2.9.1 search 

2.9.2 sensory memory 

2.9.3 short term memory and working memory 

2.9.4 long term memory and semantic memory 

2.9.5 knowledge representation 

2.9.6 imagery 

2.9.7 decision making and risk assessment 

2.9.8 problem solving and reasoning 

2.9.9 learning, skill development, knowledge acquisi

tion and concept attainment 

2.9.10 language communication and comprehension 

2.9.11 reading 

2.10 Motor processes 

2.10.1 movement organization and motor programs 

2.10.2 simple movements 

2.10.3 complex movements 

2.10.4 tracking movements 

2.10.5 speech 

2.11 Human performance 

2.11.1 reaction time and speed of performance 

2.11.2 errors, accuracy and reliability 

2.11.3 attention, time sharing and resource allocation 

2.11.4 performance strategies 

2.11.5 manual control 

2.11.6 supervisory control 

2.12 Behavioral and social processes 
3. Physiological and anatomical aspects 
3.1 Physiology of the nervous system 

3.1.1 visual sensory system 

3.1.2 auditory sensory system 

3.1.3 other sensory systems 

3.1.4 autonomic nervous system 

3.1.5 brain function 

3.1.6 effector system 

3.2 Basic functions 

3.2.1 cardiac processes 

3.2.2 respiratory processes 

3.2.3 metabolic processes 

3.2.4 body temperature regulation 

3.2.5 reproductive processes 

3.3 Work capacity 

3.3.1 static work capacity 

3.3.2 dynamic work capacity 

3.4 Biomechanics 

3.4.1 static body measurements 

3.4.2 dynamic body measurements 

3.4.3 muscular strength and endurance 

3.4.4 posture 

3.4.5 simple movements 

3.4.6 complex movements 



4 . G r o u p f a c t o r s 
4.1 Age 

4.2 Gender 

4 .3 Culture and ethnic group 

4.4 Experience and practice 

4.5 Trained versus untrained 

4.6 Pregnancy 

4.7 Regional and geographical differences 

4 .8 Status 

5. I n d i v i d u a l d i f f e r e n c e s 
5.1 Intelligence 

5.2 Ability 

5.3 Personality and temperament 

5.4 Aptitude 

5.5 Achievement 

5.6 Attitude 

5.7 Physical fitness 

5.8 Laterality 

5.9 Cognitive style 

5.10 Use r ' s model , mental models and cognitive maps 

5.11 State of health 

6. P s y c h o p h y s i c a l s t a t e v a r i a b l e s 
6.1 Sleep 

6.2 Physiological rhythms 

6.3 Arousal 

6.4 Fatigue 

6.5 Fear, anxiety, m o o d and emotion 

6.6 Nutrition and diet 

6.7 Drugs 

7 . T a s k r e l a t e d f a c t o r s 

7.1 Mental workload 

7.2 Physical workload 

7.3 Stress 

7.4 Monotony and boredom 

7.5 Vigilance 

7.6 Knowledge of results, feedback and feedforward 

7.7 Sensory deprivation 

7.8 Personal isolation 

7.9 Task complexity 

INFORMATION PRESENTATION A N D 
C O M M U N I C A T I O N 

8. V I S U A L C O M M U N I C A T I O N 

9. A U D I T O R Y A N D O T H E R C O M M U N I C A T I O N M O D A L I T I E S 

10. C H O I C E O F C O M M U N I C A T I O N M E D I A 

11. P E R S O N - M A C H I N E D I A L O G U E M O D E 

12. S Y S T E M F E E D B A C K 

13. E R R O R P R E V E N T I O N A N D R E C O V E R Y 

14. D E S I G N O F D O C U M E N T S A N D P R O C E D U R E S 

15. U S E R C O N T R O L F E A T U R E S 

16. L A N G U A G E D E S I G N 

17. D A T A B A S E O R G A N I Z A T I O N A N D D A T A R E T R I E V A L 

18. P R O G R A M M I N G , D E B U G G I N G , E D I T I N G A N D P R O G R A 

M I N G A I D S 

19. S O F T W A R E P E R F O R M A N C E A N D E V A L U A T I O N 

2 0 . S O F T W A R E D E S I G N , M A I N T E N A N C E A N D R E L I A B I L I T Y 

D i s p l a y a n d c o n t r o l d e s i g n 

21. INPUT DEVICES AND CONTROLS 

22. VISUAL DISPLAYS 

23. AUDITORY DISPLAYS 

24. OTHER MODALITY DISPLAYS 

25. DISPLAY AND CONTROL CHARACTERISTICS 

Workplace and equipment design 

26. GENERAL WORKPLACE DESIGN AND BUILDINGS 

27. WORKSTATION DESIGN 

28. EQUIPMENT DESIGN 

E n v i r o n m e n t 

29. ILLUMINATION 

30. NOISE 

31. VIBRATION 

32. WHOLE BODY MOVEMENT 

33. CLIMATE 

34. ATMOSPHERE 

35. ALTITUDE, DEPTH AND SPACE 

36. OTHERENVIRONMENTAL ISSUES 

S y s t e m c h a r a c t e r i s t i c s 

37. GENERAL SYSTEM FEATURES 

W o r k d e s i g n a n d o r g a n i z a t i o n 

38. TOTAL SYSTEM DESIGN AND EVALUATION 

39. HOURS OF WORK 

40. JOB ATTITUDES AND JOB SATISFACTION 

41. JOB DESIGN 

42. PAYMENT SYSTEMS 

43. SELECTION AND SCREENING 

44. TRAINING 

45. SUPERVISION 

46. USE OF SUPPORT 

47. TECHNOLOGICAL AND ERGONOMIC CHANGE 

H e a l t h a n d s a f e t y 

48. GENERAL HEALTH AND SAFETY 

49. ETIOLOGY 

50. INJURIES AND ILLNESSES 

51. PREVENTION 
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Audience 

The audience for this guide is 

industrial designers who may not 

have access to human factor or 

cultural specialists and therefore may 

have to investigate issues for 

themselves. 

r e s o u r c e g u i d e 
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Communicating Cross 
Culturally 
Graphic Designer Henry Steiner in his 

book Cross-Cultural Design, 

Communicating in the Global 

Marketplace ' identifies a number of 

stages involved in communicating cross 

culturally: 

1. Quotation - the designer uses foreign 

images for their exotic flavor and as 

decoration without necessarily 

understanding them (e.g. airport 

souvenirs) 

2. Mimicry - the designer is influenced 

by some particular design model. There 

is an attempt at understanding this 

model and recreating the spirit of the 

model through the design rather than a 

mere reproduction. 

3. Transformation - the influence has 

been taken in and what was foreign 

becomes natural. 

The objective of this guide is to provide some guidance and information which the designer can use 
to help understand issues involved in designing and adapting products for the Chinese. Because 
design is more an iterative integrated activity rather than a prescriptive systematic approach; because the 
direction of any design is inf luenced by so many variables (i.e. the user, the client, the product, the industry); 
and because the information presented within this guide is by no means exhaustive or conclusive — this guide 
should not be seen as a step by step approach to designing for Chinese. 

Food for thought 

So how can a designer from one culture hope to propose design 
solutions and communicate to another culture? The Cantonese 
have an expression for the potential of this miscommunication 

talking to a chicken. In design there is always the risk 
of miscommunication and this is especially true when products 
are designed to be used by people from a different culture. The 
best a designer can do is try and understand the culture, be 
sensitive to different cultural issues, and try and look at things 
from a different cultural point of view when proposing design 
solutions. 

Essentially, this resource guide should be viewed as \$ ''food 
for thought*. Generally, in the design process there is usually 
some type of'discovery phase' where the designer has to define 
the intended user and context of product's use. This resource 
guide is to aid the designer in the discovery phase — the rest is 
up to the designer! 

Layout 
This guide has been laid out in five sections. 

1. The Chinese 
This section provides information and methods that can be used 
by the designer in helping understand this ethnic group. 

2. Physical Characteristics 
3. Cultural Characteristics 
4. Environmental Characteristics 
These sections provide information on areas of adaptations. 
Each of these characteristics will have information which: 

Defines the characteristics 
Explains their relevance 
Presents some relevant research 
Provides examples of adaptations 
Presents general design considerations 

5. Adaptation cases 
This section provides examples of product adaptations from 
both a company (e.g., Whirlpool Inc.) and a product (e.g. air-
conditioners) perspective. 

C r e s o u r c e g u i d e 

Side-bars and graphics are used throughout the guide to provide 
supplemental information in support of the main information. 
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Introduct ion 

One of the first things a designer can do when designing for other ethnic groups and cultures is 
to look at the methods other professions, such as cultural anthropologist and cross cultural marketers, 
use to see things from other culture's points of view. 

For example, some of the methods cultural anthropologists 
employ are: 

• Ethnographic interviewing - talking to people who have 
been a part of that culture. This should provide an insiders 
'point of view' and information necessary to design appro
priate products for that culture. For example, asking your 
'insider' to tell you how they typically use that product in 
their own words can provide valuable information. 

• Participant observation - day to day involvement in the 
culture where you build personal relationships with key 
contacts who offer important information on how to 
behave and interpret what is observed. 

• Focus groups - small group interviews and discussion 
sessions provide useful information on perception and 
use of a product. 

• Video eth nog rap hy - capturing interaction between people 
and products in an environment by unobtrusively video
taping arange of situations and analyzing the behavior and 
interaction. 

• Cultural Inventory - assembling images and examples to 
reveal how people perceive and interact with artifacts and 
environment to form preferences, boundaries and defini
tions. These images include popular press, advertise
ments, movie/TV images, product packaging, journals, 
interviews etc. 

The following are some general guidelines for ethnoconsumer 
research (marketing): 

1. Identify the cultural framework using accounts of current 
practices, records of cultural symbols, descriptions and 
impressions from people, with historical and cultural 
themes found in texts, local histories, and archival sources. 

2. From the cultural framework, derive cultural categories 
and concepts that are specific to the culture. 

3. Interpret and provide meanings for cultural categories and 
establish relationships between cultural categories. 

4. Identify and investigate relevant cultural practices and 
pertinent socioeconomic trends. 

5. Identify relevant cultural objects and established mean
ings.. 

6. Describe the consumer environments of interest and de
scribe specific consumer behaviors. Interpret both the 
consumer environments and behaviors using the catego
ries and their meanings. 

7. Interpret findings in a way that the reader understands that, 
ultimately, the interpretation is based on the researcher's 
own perspective. 

(Paliwada, 1991, pg 50) 

Self Reference Criterion 

It may be virtually impossible for a 

designer to research and observe a 

foreign culture without making 

reference back to their personal 

cultural values. This is known as the 

self-reference criterion (SRC) in which 

a designer is bound by their cultural 

assumptions. 

In order to investigate what needs to 

be done to adapt a product to another 

culture a designer should attempt to 

minimize the SRC effect. To do this 

one can define the product in ternis of 

the designer's home country then 

define it again in terms of the cultural 

norms of the other culture it is being 

adapted to. 

(Onkvisit & Shaw, 1997) 

(These methods are a synthesis of information that was gathered from: 

Bernard, 1994, & Innovation, (Summer) 1996, pg.16 - 26) 

r e s o u r c e g u i d e 
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One place a designer can start, when attempting to understand the Chinese, is by looking at their culture. 
Culture involves at least three components: what people think, what they do, and the material products they 
produce. It is a body of learned behaviors common to a given society and acts like a template that shapes one's 
behavior and consciousness (Bodley, 1994). Although it is difficult to summarize any culture, especially one of 
the world's oldest continuous cultures, there are some characteristics of the Chinese culture that give it adist inct 
character and make it recognizable. 

For example, some predominate cultural characteristics that 
Chinese all over the world share are: 

1. Chinese style dietary habits - food what plays a 
central role in Chinese life and leads many to characterize 
the Chinese as having a food centered culture (Simmons, 
1990). Chinese food is characterized by harmonizing 
different flavors and balancing foods. 

2. Chinese-style family ethics which extend to 
socia l relations - traditional Chinese culture is built 
upon a Confucianism value system where relationships 
govern various social interactions such as between father 
and son, husband and wife and old and young, etc. 

3. A cosmology based on geomacy (feng shui) 
and fortune-telling. Feng shui is the ancient art of 
rearranging ones life in accordance with the forces of the 
universe. The basic principle behind fortune telling is to 
determine beneficial points in time to make changes for 
the better "auspicious beginnings for new enterprises", 
and to actively strive to determine those beneficial points 
in time. 

Food, family, and geomacy have the concept of harmony in 
common. The root of harmony is the concept of Yin and Yang. 
Yin and Yang are negative and the positive forces in the 
universe and it is through their constant interaction that change 
takes place and that the order of the universe expresses itself. 
Yin and yang are two points at any one moment in the transfor
mation of energy where nothing is fundamentally yin or yang 
in itself and nothing exists in separation from the rest of the 
universe. For example, Yin and Yang can be thought of in terms 
of the instant a light falls on a object there is both illumination 
and shadow. Yin is commonly thought of as darkness and 
shade, Yang as brightness and light. (Huang & Zurcher, 1995) 

V r e s o u r c e g u i d e 
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The Chinese Personality Assessment Inventory (CPAI) covers personality characteristics built from con
structs selected specifically in consideration of the Chinese culture. Psychologists from Hong Kong and the 
People's Republic of China (PRC) came up with 26 normal personality constructs and 12 clinical constructs that 
they believed to be important aspects of personality among the Chinese people. 

Personality constructs of specific interest to the Chinese culture included: 

Harmony - measuring one's inner peace of mind, con
tentment, interpersonal harmony, and avoidance of con
flict. 

Ren Qin (relationship orientation) - a social rela
tionship concept describing social favors that are ex
changed in the form of money, goods, information, status, 
service, and affection according to an implicit set of rules. 

Thrift - is a virtue cherished and is one of the values that 
forms a distinctively cultural dimension labeled "Confu
cian dynamism." 

"Ah-Q mentality" (defensiveness) - a pattern of 
defense mechanisms based on a fictional character in 
Chinese literature, (i.e. self protective rationalizations, 
extemalization of blame, self-enhancement). 

Grac iousness - is a Confucian virtue characterized by 
patience, forgiveness, acceptance of self and others, and 
self-sacrifice. 

• Vorac iousness - veracious individuals are loyal and 
honest, keep their feet on the ground, work hard without 
pretense, uphold their principles, and sacrifice their per
sonal interests for the group. 

• Face - is a dominant concept in interpreting and regulating 
social behavior in Chinese culture. The protection and 
enhancement of face are ' 'more disciplined by concerns 
about hierarchical order in Chinese culture". 

• Family orientation - is an important focus with family 
ties providing emotional and economic security and sup
port. These ties form the inner core of interpersonal 
relationships of the self-structure of the Chinese people. 

The only significant differences found between Hong Kong and 
the PRC samples was that PRC scored higher on Face and 
Defensiveness, whereas the Hong Kong sample scored higher 
on Practical-Mindedness. 

This study was funded by the Research Grant Council of the University and 
Polytechnic Grants Committee of the Hong Kong Government in Hong Kong and the 
Academia Sinica in China as reported in Magazine: Journal of Cross-Cultural 
Psychology, March, 1996 

r e s o u r c e g u i d e 
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Culture can be broken 
down into components 
which give one insight into 
the behavior of a culture: 

• language wh ich reflects and con di-

tions one's philosophyandhow one 

thinks and behaves, 

religion which influence values, atti

tudes and how one conducts their 

lives, 

attitudes and values which influence 

one's behavior, 

social organizationswhbh determine 

how one interact with others, 

education which promote norms, 

• techn ology which re fleet education 

andtechnologicaldevelopment ofa 

culture, 

political systems which reflect and 

influence the culture, 

andlegalsystems which reflectthe 

attitudes of the culture. 

(Tepstra & Sarathy, 1997) 

One method by which designers can gain insight into a culture is by comparing characteristics with their 
own culture. Although cultures around the world exhibit just as many similarities, it is the dif ferences that are 
of interest to the designer in adapting products for that culture. A number of studies have attempted to classify 
the differences between these cultures. Two well known studies are Hofstede's (1980) forty nation study of 
cultural values where one of the classifications was between individual and col lectivist cultures, and Hal I's (1976) 
classification of high and low context cutlures. 

Individual and collectivist cultures 

According to Hofstede (1980), individual oriented cultures 
such as diose found in the United States, Canada and most 
European countries place emphasis on the individual relative to 
the group. Collectivist cultures such as those in China, and other 
parts of Asia tend to subordinate the individual to the group. 

Individual oriented cultures show a tendency for members to be 
more concerned with the consequences of one's behaviors to 
one's own interests, needs and goals. These individualistic 
cultures like the United States consider " I " identity the prime 
focus and emphasis. In contrast, members of a collectivist 
culture such as China are more willing to sacrifice personal 
interests, needs, and goals for the groups purpose. Generally 
speaking, the more complex and affluent a culture is the more 
individualistic it becomes and individualistic cultures tend to 
evolve from a collectivist past. 

High context / low context cultures 

In Hall's (1976) classification of high context and low context 
cultures — low context corresponds to individualism (i.e. 
United States) and high context corresponds to collectivism 
(i.e. China) 

Hall suggests that low context cultures like the United states 
value individual value orientation, line logic, direct verbal 
interaction, and individualistic non verbal style, where as high 
context cultures like China value group value orientation, 
spiral logic, indirect verbal interaction, and contextual non 
verbal style 

Information on Individualist/collectivist and high/low context cutlures was 

taken from: McCarthy 1994, Chen, 1995 and Triandis, 1989. 

T> r e s o u r c e g u i d e 
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Cultures and their value systems are always evolving but there are some values, called 'core values', that 
most people of these cultures hold. Traditional Chinese culture is built upon a Confucianism value system 
where various relationships govern social interactions between father and son, husband and wife and old and 
young, etc. In the United States, core values such as individualism, freedom, and equality of opportunity are 
values that most Americans would say they ascribe too. These values help give American and Chinese culture 
its distinct character. 

China, which comprises the world's largest people, has traditionally influenced what is collectively known as the East. The United 
States, which has the world's largest economy, can be considered the prototype of die West. The following is a summary of the 
distinct differences between American and Chinese Cultures: 

American culture emphasizes 'active mastery' in the per
son-nature relationship. 
Chinese culture emphasized 'passive acceptance' of fate 
by seeking harmony with nature. 

American culture emphasizes horizontal dimensions of 
interpersonal relationships. 
Traditional Chinese culture placed more weight on vertical 
interpersonal relationships. 

American culture tends to be concerned with external 
experiences and the world of things. 
Traditional Chinese culture emphasized inner experi
ences of meaning and feeling. 

American culture values the individual personality. 
Traditional Chinese culture weighed heavily a person's 
duties to family, clan, and state. 

(Pan, 1994) 

American culture is characterized by an open view of the 
world, emphasizing change and movement. 
Traditional Chinese culture was typified by a closed world 
view, prizing stability and harmony. 

Burne t (1997), an American marketing firm, identified three 
key differences between Chinese and American consumers. 
Chinese emphasize respect and harmony - Americans place a 
much higher value on the warmth of emotions. Chinese view 
health in a very broad sense where everything is important to 
health - Americans view it in a more narrow sense and more apt 
to believe that health can be found in a pill. Chinese value 
intimacy with the family and spend more time at home -
Americans are more used to going out to the movies or to a sports 
field. 

r e s o u r c e g u i d e 7 
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Just as designers use metaphors to create forms that speak of visual and functional similarities 
between one object and another, they can use metaphors to help understand cultures. Cultural 
Metaphors, which identify a phenomenon or activity of a nation's culture that all or most of its members consider 
to be very important and which they identify with, is based on research done by cross-cultural psychologists 
and culture anthropologists. 

The following metaphor - C h i n e s e Family Altar - is from 
Understanding global cultures: metaphorical journeys through 
17 countriess TheChinese family altar provides insight into the 
behavior, altitudes and values of Chinese. Altars of incense 
pots, ancestral tablets and backdrops depicting popular deities, 
are typically located in the central room of the house. Families 
worship at the altar burning sticks of incense for both gods and 
ancestors. Altars tie together a dispersed family and serves as a 
focal point for viewing an extended family that includes the 
living, the dead and the yet unborn'. 

There are three characteristics of the family altar: 

1 . Round n e s s - standing for the continuity and structural 
completeness of the family, symbolizes that the family is 
the basic, distinct and enduring feature of Chinese Culture. 
The altar represents the critical point of continuity be
tween the natural world and the supernatural world. The 
dead exist in a nether world where they can communicate 
and directly influence the living. Humanity is considered 
to be part of an organic system, where life and time are 
circular, and all are united. This rounded perspective leads 
Chinese to take long term perspective on problems. 

2. Harmony - this concept of is the most common prayer 
among devout Chinese. Chinese accord primacy to har
mony and if something happens to upset the balance with 
relations in the family, supernatural explanations for it are 
frequently offered, and the support of ancestors and gods 
is the way to reestablish harmony. Because of their world 
view where one ends; up in the shadowy nether world 
Chinese tend to believe in luck and fate and that they have 
little control over events. 

3 . Fluidity - this third characteristic of the altars is the 
capacity to change while maintaining solid traditions. 
Chinese can be individualistic as long as they meet their 
many obligations to various family members - living and 
deceased. The Chinese generally pray only to the gods that 
answer at least some of their petitions. When the decline 
in powers occur the devotees begin to worship a new god. 
There is fluidity in that changes occur, although devotion 
at the family altar continues. 

© r e s o u r c e g u i d e 
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C h i n e s e 

Because designers are in the business of designing products (artifacts), then analyzing a culture's 
artifacts is another method that designers can use to gain some understanding of a culture. Looking at 
cultural artifacts is helpful because they have been shaped by the culture and help make it possible to recognize 
and experience that culture. 

Chopsticks 

Chopsticks are one of the most handled and used products ever; 
they are so closely associated with Chinese cooking that 
Chinese food would not be Chinese food without chopsticks 
(eating Chinese food with western utensils is just not the same 
experience). The two long thin sticks made from any solid 
material (i.e. wood, bamboo, jade, plastic etc.) function as 
extension of human hands to transport food to your mouth, 
keeps hands clean, and prevent fingers from being scalded and 
have both shaped and been shaped by the culture (Swei, 1995). 
For example, unique features of Chinese food is that meat and 
vegetables are cut into bite size pieces or cooked until they were 
tender that they require no cutting and the use of knives (Giblin, 
1987). 

When compared to western utensils it could be said that 
chopstick's appeal is that they enhance the act of eating , give 
ceremony to consumption, and increase awareness and atten
tion to what is being eaten. This encourages the diner to focus 
more on flavor. ("Practical Chopsticks", 1990). When one 
looks at the design of chopsticks, its simplicity and singularity 
of purpose may indicate an emphasis on balance and harmony 
within the ritual of food eating. 

Chinese wheelbarrows 

By looking at Chinese wheelbarrows, which evolved differ
ently from western wheelbarrows, one may gain an insight into 
a product that developed to meet functional and utility require
ments specific to that culture. The Chinese wheelbarrow has a 
large wheel centrally mounted and loads are carried pannier 
fashion on either side or on top of the central wheel. In 
comparison, the western wheelbarrow is much smaller and has 
the wheel at the front. The Chinese wheelbarrow, with its 
central wheel, is easier to lift, can carry substantial loads and 
even transport people. The western wheel barrow, with the 
wheel in the front, is harder to lift but easier to maneuver and 
is used for carrying smaller loads over shorter hauls. The 
Chinese wheelbarrow evolved from two wheeled carts. It is 
believed that the shift to one wheel worked better on narrow 
topped embankments between the rice paddies where it was 
used. Basically the same product evolved differently in the east 
where it was designed for large loads, easy lifting, less maneu
verability, over long distances, and in the west for where it is 
designed for small loads, harder lifting, more maneuverability 
over shorter distances. 

(Information on the wheel barrow is taken f rom Lewis 1994, and Petroski 1992) 
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There are certain physical characteristics that are common to the ethnic group the Chinese. A n ethnic 
group is a population of individuals who are living in a specific geographical area and have certain physical 
characteristics in common, predominantly hereditary, which serve to distinguish them from other groups of 
people. These physical characteristics act as markers that help identify this ethnic group (Pheasant, 1986) 

The study of Physical Characteristics is concerned with understanding the Chinese body and how this information can influence 
the dimensions of a product. Physical characteristics are similar to the field of physical anthropology which studies the genetic 
variations of humans. Problems can arise when physical characteristic information taken from one ethnic group and is used in 
determining dimensions of a product that is used by another ethnic group. 

There are two important areas of physical characteristics that designers should to be aware of when designing for the Chinese: 

1. Size 
Size is primarily concerned with the user's dimensions and how 
this may influence product dimensions. Size is related to body 
dimensions and the area of human factors known as 
anthropometry. Anthropometry is the field which deals with 
the physical dimension, proportions, and composition of the 
human body, as well as the study of the related variables which 
affect them. 

Size issues help 
determine some of the 

static physical dimensions 
of the product. 

2. Strength 
Strength is primarily concerned with issues such as physical 
strength and work capacity. Strength is related to the body 
movement and force. In the area ofhuman factors this is referred 
to as biomechanics and physiology. Biomechanics is the appli
cation of mechanical principles, such as levers and forces, to the 
analysis of body-part structure and movement. Physiology 
having to do with the amount of energy required to do a task. 

Strength issues help 
determine some of the 

dynamic physical dimensions 
of the product. 

/ 
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phys ica l characterist ics 

If a product is touched in any way such as lifted, pushed, pulled or sat on by the user, then the relevant 
physical characteristic considerations need to be addressed by the industrial designer in the design of 
that product. There are situations where ethnic differences in anthropometric measurements become critical. 
This is especially critical in the operation of commercial products more so than in consumer products. Taiwan 
found that many of the products designed for its local market were not physically suitable for the Chinese people 
because designers were using foreign anthropometricdata. Because of this it developed an anthropometric data 
bank for its population (Li 1990). 

When using data and information on physical characteris
tics it is important to understand that: 

• Information and data, found in tables and reference mate
rials, are useful for setting general boundary conditions 
such as how big something should be. It will not tell the 
designer what users actually do or perceive. 

• There are problems associated with using general data and 
applying it to specific users. 

• The use of data is contingent upon understanding indi
vidual and group differences in such things as age, gender, 
attitude, ability, physical fitness and state of health. 

Using physical characteristic information and data has its 
benefits: 

• This type of information is easier to obtain, compared to 
cultural or environmental characteristic information, be
cause it can be found in handbooks and tables. 

• Information can also be generated under certain circum
stances in one's own country using recent Chinese immi
grants as subjects. 

• Physical characteristic data can be easier to interpret 
because the designer does not need to be in China or even 
understand the culture in order to interpret use body 
dimension data. 

There are two main sources from which industrial designers 
can obtain physical characteristic data and information: 

1. Text sources 
This information is found in handbooks, tables, databases 
and ergonomic/human factor journals. This type of infor
mation can be accessed in libraries, on the Internet, and 
from other sources and collections. 

2. User trailing 
This is dependent on specific tests and trailing conducted 
by or for the designer. This type of information, although 
more valuable, is more difficult to gather because it involves 
increased time and resources. 

Physical Profile 

The majority of China's population 

(92%) are called Han Chinese who 

are not of a single origin but were 

fanned in the course of thousands of 

years through the merging and 

assimilation of many nationalities. 

Han Chinese are considered part of 

what is termed the Mongoloid race. 

This race is characterized by short 

build (especially in the legs) long 

massive trunk, lack of beard and 

body hair, light skin, flat broad face 

characterized by course black hair, 

dark brown eyes with a distinctive 

eyefold and a low profile nose. 

Chinese, as expected from a country 

so large, vary in physical appearance 

according to regions; the north being 

generally taller with longer head and 

angular faces than in the south. 

(Brues, 1977) 
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The West Far East 

Size and its related field of anthropometry involves physical dimension, proportions, and composition 
of the human body, as well as the study of the related variables which affect them. Anthropometric data 
is usually presented in tables with accompanying figures. 

Mean Stature 
174.99 cm 

Mean Sitting Height 
91.54 cm 

164.78 cm 

87.68 cm 

(Abeysekera 1987) 

There are two types of anthropometric data: 

1 . Static dimension data is the measurements of the body 
in fixed standardized positions such as measurements for 
stature, sitting height, hand length, etc. 

Summary 

2. Functional datais the measurements ofbody movement such 
as functional reach and its relationship of the length of the arm, 
position of hand, the movement of the shoulder, etc. 

Body s ize , there is not alot of difference in body size between Chinese and other Asians but there is a significant difference in body 
sizes between Chinees and North Americans and Europeans. These differences are most pronounced in stature, sitting height and 
hip breadth. Generally, Chinese are smaller and slenderer than North Americans (larger when compared to Japanese). 

Body proportions: Chinese have proportionally shorter lower limbs and longer trunks than Caucasians. Among far eastern 
Asians, this is most marked in the Japanese, followed by Chinese, Koreans, Thais, and Vietnamese (Pheasant, 1986), although the 
limb and arm reach between these groups is not markedly different (Singh et al, 1995). 

Body differences: Chinese are generally taller in the north than in the south, taller in urban areas than in rural areas, and taller 
among Han Chinese than among Chinese minorities. The stature of Chinese in the south in the 95%ile is on average 10cm shorter 
than those in the north (Jurgens, 1990). 

Body changes : Younger Chinese are significantly taller than their parents, and tiiose living in urban areas are increasing more 
rapidly in size than rural areas. Body proportions are staying the same. The increase in size between generations is reducing some 
dimensional differences between Chinese and North Americans.. 
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phys ica l character is t ics 

When physical development in Chinese school children was 
analyzed based on a 1985 national survey, Lin et al (1992) and 
Cheng (1991) found that growth in Han children was greater 
than minority ethnic groups. Also, growth in urban children 
was greater than rural children and greater in the north than in 
the south. 

Chang-Chung Li et al (1990) found a notable increase in the 
stature of younger Taiwanese compared to 20 years earlier. For 
1 5 - 1 9 year olds, the mean difference is almost 5 cm in 
comparing their age groups 15 years apart. A similar compari
son made on females by Li, et al (1990) also showed a notable, 
although not as pronounced, increase. 

Ling and King (1987) found that Hong Kong children at age 
12 were 6.7 cm taller, 5.7kg heavier (boys), and 4.2 cm taller, 
2.9 kg heavier (girls) than subjects were 20 years earlier. 

Yang and Yu (1990) did a study of the dimensions of kitchen 
facilities for Chinese women and compared them to Western 
studies. Because of the smaller stature of Chinese women the 
recommended table tops and sink heights have a working 
surface height of 85 cm (50th percentile). Western studies 
recommend a working height of 91 -99 cm (50th percentile). 

Ong et al (1988) found little anthropmetric differences be
tween Chinese, Malays, and Indians in Singapore. But when 
compared to Germans and Americans they were smaller, Be
cause of this smaller build Singapore VDU operators preferred 
a sitting height of 46cm and a working height of 74cm compared 
to 47cm and 77 cm for American operators. 

Abeysekera (1985) found that a British design to accommodate 
90 percent of its population would suit only 43 percent of a 
Japanese population and as low as 13 percent of a Vietnamese 
population. 

Singh, Peng, Lim, Ong (1995) did a comparison study of 
Singaporean aviator candidates and US and UK aviators and 
found a number of problems associated with fitting the 
Singaporean aviator to a cockpit designed for US and UK 
aviators. Because of significant differences in body dimensions 
and proportional dimensions 40% of the Singaporean study 
population had to be rejected because they did not fit into the 
anthropometric criteria for fighter aircraft. Virtually every 
parameter of the cockpit design had to be adjusted to fit the 
Singaporean anthropometric value which did not meet the 
minimum standard to fitting into cockpits based on such things 
as stature, sitting height, thigh length, leg length, etc. 

Courtney (1984) found that Hong Kong Chinese (females ) had 
overall smaller and narrower hands (although similar finger 
lengths) than females in the United Kingdom, United States but 
had significantly larger hands than females in Japan. 

When looking at British design cabs that were being used in 
Hong Kong, Courtney & Wong (1985) found that these cabs 
did not suit the anthropometric characteristics of the Chinese 
drivers. Excessive height of the seat above the floor and pedals 
posed major problems for drivers to operated the pedals and sit 
comfortably. Courtney (1988) also found that school furniture 
designed for anthropometric measurements of Caucasians were 
not well suited for Hong Kong school children. He reported that 
using these ill-suited furniture may have an affect on the posture 
of the young school children. 
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Strength is primarily concerned with issues such as physical strength and work capacity. A designer 
can use this information to help determine product dimensions and features so that the task demands of the 
product is not greater than the users capacity to do the task. 

There are two important areas of consideration: 

1. Lifting, pushing, and pulling data 
This data relates to issues involving forces for the physical 

movement, or operation of elements and features of the 
product. 

2. Work capacity 
This type of information relates to the ability to maintain 
work/effort over a period of time. 

Summary 

• Alot of strength data available on Chinese is related to 'lifting'. This can be attributed to problems associated with manual 
lifting (e.g. back injuries), and the need for this type of research in developing countries like China where manual activities 
are more widespread. 

• Chinese have a smaller lifting capactity than Occidental (i.e., North American/European) populations. This lifting capacity 
is not as pronounced in isometric strengths (i.e. how much they can lift) as it is in isoinertial strength (i.e. related to the movement 
of objects) 

• As a result of body size, Chinese have more difficulty in lifting heavy objects higher than Occidental populations. Therefore, 
the over stress of wrist and arm, and the back is a problem for Chinese when lifting objects. 
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phys i ca l character is t ics 

Wu and Hsu (1993) examined the effects of isoinertial strength 
and isometric strength on different types of lifting tasks. They 
found that the difference of lifting frequency for Chinese and 
Caucasian populations is minimal. Where differences do exist 
it is in the frequency and amount of weight the Chinese can lift 
at knuckle height to shoulder height. This height was more 
difficult for Chinese than other studies of groups. The study 
attributed some of the differences to variances in anthropometric 
characteristics (i.e. Chinese have smaller body sizes compared 
to Caucasians, then height becomes a challenging factor). The 
study concluded that the over stressing of the wrist and arm 
became a determinant factor for Chinese subjects when deter
mining how much they could lift. They recommended lifting 
heights should be determined according to anthropometric 
characteristics. 

W u (1997) examined maximum acceptable weight lift (MAWL) 
for Chinese males and found that an increase in both the box size 
and lifting frequency induced a significant decrease in MAWL 
and increase in heart rate. These results were similar to 
Occidental subjects. They also found that the average MAWL 
values and rate of decrease was smaller and sharper than that 
found in Occidental subjects. The study found that the most 
stressed body parts were the back and wrist. They attributed this 
to the height of the table the boxes were being lifted up to and 
the smaller body size of the Chinese subjects. The study 
recommend that the National Institute for Occupational Safety 
and Health lifting equation should be revised for Chinese -
Especially the standard reference location for vertical lifting 
height of 75 cm. 

Zhu and Zhang (1990) found that maximum workloads and 
maximum weights acceptable to subjects correlated signifi
cantly anthropometricsizesbutnotwithisometricstrengths. In 
comparisons to other studies they found a general tendency for 
Chinese subjects to pick a markedly lower acceptable weight to 
lift than found in other studies. 

Stern, Hu, Leblanc & Koch (1993) found that Chinese were 
significantly more susceptable to motion sickness than Euro
pean Americans or African Americans. 

Sources for anthropometric data 

Anthropometry research in China is coordinated by 

the China Comprehensive Institute for 

Standardization (CCIS) in Beijing. The following 

sources provide some readily accessible 

anthropometric data; 

International Data on Anthropology, 

(Juergens H. W, International Labour Office, Geneva 

, 1990). World population is classified in 20 groups 

according to measurement similarities. 19 body 

measurements are compiled for both sexes. Two of 

these groups are North Asia (North China, Mongolia 

and Asian part of Russia) and South China. 

Anthropometry of Civilian Taiwanese 
Published by the Department of Industrial Design at 

the National Tsing Hua University, Hsinchu, Taiwan 

(1990). Some of the measurements are found in the 

journal Human Factors, 1990, 32(3), p 359-370.) 95 

measurements were taken and organized by age, 

sex, and occupational groups and comparisons were 

made from earlier studies and different ethnic groups. 

Anthropometric estimates for Chinese industrial 
workers in Hong Kong (Stephen Pheasant, , 

Bodyspace, London Taylor and Francis 1986) A table 

provides 36 dimensions for both men and women. 

Anthropometric Source Book/ Anthropology 
Research Project, (NASA Reference Publication 

1024, National Technical Information Centre NTIS 

Springfield Virginia USA 1978) Anthropometric data 

on various Asian population groups 
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Phillips Tracer Electric Razor was developed for an Asian 
(mainly for the Japanese) market. The Tracer was designed 
partly based on the following criteria; the razor should be small 
because Asian hands were small and the shaving head did not 
have to be strong because Asians did not have heavy facial hair. 
The small two rotary shaver, the Tracer, emerged for this market 
and was later marketed to young people around the world who 
also have light beards (Design for a Global Market, 1988). 

Mattel's 'Barbie' was selling poorly in Asia until changes were 
made to her anatomy to better reflect the people it was being sold 
too. Their research sowed that Asians found Barbie's breasts 
were far too big and legs too long. Appropriate modifications 
were made in this area as well as changing her blue eyes to brown 
and blond hair to black. The 'asianized' Barbie became a huge 
seller ( Design and World Markets, 1986). 

Adidas Sport Shoe Company supported research to determine 
a better design for a 'comfort of fit' for their shoes. Looking at 
foot shape dimensions in representative Caucasian and Oriental 
populations they found that there was no significant difference 
in foot breadth of the populations but there was a significant 
difference in the forefoot area. Shoes for an oriental foot 
required greater length in front of the fifth digit (baby toe) which 
was not being provided from the typical shoe made for a 
Caucasian public (Hawes, 1994). 
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p h y s i c a l c h a r a c t e r i s t i c s 

The designer should have an understanding of the limitations involved in applying user size and 
strength data in the design of products. For example, there are problems associated with taking data from 
human factors studies and using it to make comments on a population, especially when that population is 1.2 
billion people. Studies have shown that the variability within populations is greater than between populations 
(Chapanis, 1975). Therearea numberofconsiderat ionsadesignershould be awareofwhenadapt ing products 
for Chinese users. 

Consider where the physical cha racteristic data is coming 
from. 

• Much of the data presented in this resource guide is 
research done on either mostly urbanized mainland south-
em Chinese, or westernized Hong Kong Chinese, or Tai
wanese. The data may not be very applicable to other 
Chinese (i.e. rural and Northern). 

Consider the weight of the product. 
• The Chinese may have more difficulty lifting heavier 

products. A designer may want to look at making the 
product lighter by eliminating features, making the product 
smaller and using different and lighter types of material. 

Consider if the product is being manually moved. 
• The Chinese may have smaller hand dimensions and have 

more difficulty in moving products (e.g. heavier products). 
Designers can consider adapting the grips and handles on 
products. Adaptation can involve the use of different sizes, 
types and placement of grips to make the pushing pulling 
and lifting of a product easier for the Chinese. 

Consider workspace layout and sitting, working and lifting 
surface heights. 

• Over all smaller physical dimensions of the Chinese would 
be an issue in any type of workspace layout involving 
functional arm reaches, sitting, working, and lifting sur
faces. 

Resolving Issues 

The following provides ways to resolve the problem lack of 

physical characteristic information available on Chinese: 

• Designers under certain circumstances, can use informa
tion and data available from other Far eastern Asians. This 
is because there is less significant difference between 
Asians (i.e. Orientals) than there is between Asians and 
Westerners (i.e. Occidentals. When resorting to this infor
mation the designer should first use data on ethnic Chinese 
in Taiwan, Hong Kong and S ingapore before using informa
tion from other Asians. One can also use data gathered from 
recent Chinese immigrants from one's own country. 

If there is a lack of data then designers could make the 
product adjustable (i.e. table heights, working surfaces and 
sitting heights). In this way the individual user can adapt it 
specifically to their dimensions and requirements. 
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Cultural characteristics are non-physical, psychological characteristics shared by members of a culture. 
Mental processes, beliefs, knowledge, and values are all aspects of culture. Culture is a body of mosty learned 
behaviors common to a given human society and acts like a template that shapes behavior and consciousness 
within that society. Understanding the template and the role of culture in determining a person's perspective is 
critical to understanding the place and use of any product in that person's world (Bodley 1994). 

Cultural Characteristics are concerned with what people think and what people do and how this may influence the operation, utility 
and appearance of a product. Cultural Characteristics parallels the field of cultural anthropology which is the study and recording 
of cultures (ethnography) and the comparative and historical analysis of cultures (ethnology)(Seymor-Smith, 1986). 

Within Cultural Characteristics there are three main areas that designers should be aware of: 

1. Information processing 
Information processing is pri
marily concerned with the 
user's cognitive abilities in re
lation to the operation of the 
product. This involves one's 
mental activities in such ar
eas as; thinking, decision mak
ing, learning, memory, and 
sensation, and perception. 

Understanding Information 
Processing helps determine 
adaptation oonsiderations in 

relation to the operabilrty of 

the product. 

2. Patterns of use 
Patterns of use is concerned 
with unders tanding how 
people currently use a prod
uct. This includes issues such 
as motor control, skill, behav
ior tendency, habits, and 
lifestyle. 

Understanding Patterns of 
Use helps determine adapta
tions required to make the 

product functionally useful to 
the user. 

3. Perceptions of use 
Perceptions of use is con
cerned with understanding 
how cultures perceive the 
product and its use. This in
cludes issues such as cultural 
values and belief. 

Understanding Perceptions of 
Use helps determine adapta
tions required to make the 

product sumbolically useful to 
the user 

4. Aesthetics 
Aesthetics is primarily con
cerned with the emotions and 
feelings of the user and how 
this translates into product 
appearance, in terms of form, 
colour and graphics. 

Understanding Aesthetics 
helps determine product 

appearance. 
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c u l t u r a l c h a r a c t e r i s t i c s 

Culture is not the sole determinant in the design or adaptation of a product but it does play a significant 
role. This is because cultures invest products with different meanings and uses. Since there are differences 
around the world in how we live and how we interpret messages, then systems of meanings can vary from culture 
to culture. Meanings and uses vary because sensory inputs from products pass through a cultural screen which 
distorts the perception and use of a product (Costa, 1992). Although cultures around the world exhibit just as many 
similarities as differences, it is the lack of understanding and accommodation of cultural differences that can 
cause problems. Therefore, it is important that different cultural characteristics are addressed in the design of 
a product to help mitigate potential problems of use and acceptance of that product. 

Industrial designers can find information on cultural characteristics from a couple of areas: 

1. Text views 2. Field views 
This involves historical and socio-cultural accounts of the This involves observing and/or participating in the culture 
culture found in texts, local histories, value systems and and observing and/or interviewing users from that culture 
archival sources (i.e. Confucius The Analects) and current 
accounts of cultural symbols, descriptions, and impres
sions from people living in the culture (i.e. alot of this 
information is found in anthropology, cross-cultural, and 
ethnoconsumer journals). 

Cultural characteristics, unlike physical characteristic information, isnot easily found in handbooks and tables. Therefore, first hand 
exposure and experience in the culture becomes critical in acquiring information. Ideally, a designer should combine some 
knowledge of cultural texts and material with field work. Individually, field work is not sufficient because the user and the designer 
may not have a good understanding of 'why they do what they do'. Therefore, a designer needs to rely on material such as cultural 
texts, information and other written documents to help provide an basic understanding of cultural characteristics. This helps make 
sense of the first hand experience and exposure. 

Characteristics of culture 

prescriptive in that it prescribes the 

kind of behavior the culture deems 

acceptable, 

socially shared in that it only can 

exist if it is shared by members of the 

society, 

facilitates communication in that it 

imposes common habits of thoughts 

and feelings, 

learned in that it is not genetically 

inherited, 

subjective in that different cultures 

may have different ideas about the 

same object, 

enduring in that it is past from 

generation to generation, 

cumulative in that is based on 

generations of experiences, ideas 

and circumstances, 

and dynamic in that it is constantly 

changing and adapting to different 

influences. 

(Terpstra & Sarathy 1997) 
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Information processing is primarily concerned with the user's cognitive abilities in relation to the 
operation of the product. Cultures have specific behavioral tendencies. These tendencies are the built in 
habits, natural behaviors, and associations that people use in operating a product (Tillman 1992). This operation 
usually involves the understanding and manipulation of some type of control! system on a product such as knobs, 
dials, buttons, switches, codes and displays. 

There are two aspects of information processing that designers can use as starting paints in identifying adaptation considerations 
related to these behavioral tendencies in relation to the operation of a control systems on the product: 

1. Knowing / thinking / learning 
This area involves understanding general knowledge struc
tures such as language, memory, problem solving and 
decision making characteristic to the Chinese 

Summary 

2. Sensation / perception 
This area involves understanding specific issues having to 
do with the visual, auditory and tactile processing of 
signals, signs, icons, displays and controls on a product. 

The Chinese are more likely to code and recall verbal and written information visually as opposed to phonetically (sound) as 
in the West. This is partly attributed to the Chinese writing system which is ideographic. 

Compared to the West, the Chinese may have different control display relationships. This can be partly attributed to the way 
the Chinese read - from top to bottom and left to right. 

The Chinese can exhibit different response preferences and movement relationships when operating different types of controls 

Colour concepts (e.g., red for stop & green for go) are not as well as established for the Chinese as they are for Westerners. 

r e s o u r c e g u i d e 
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Schmitt, Bernd H„ Pan, Yigang,. Tavassoli, Nader T (1994) 
explored how structural differences between ideographic and 
alphabetic languages may influence mental representations and 
impact consumer memory. Empirically they showed that con
sumer memory is differentially affected in Chinese and in 
English by presentation mode (that is the way brand names are 
learned), and in memory mode (that is the way brands are 
remembered). These structural differences seem to affect mental 
representations which in turn influence memory. The results of 
their study suggests that Chinese consumers are more likely to 
recall information when the visual memory rather that the 
phonological memory trace is accessed. They also suggest that 
mental representations of verbal information in Chinese are 
coded primarily in a visual manner whereas English is coded 
primarily in a phonologically manner. When Chinese speakers 
were asked to name the colours of words which spelled conflict
ing colours( e.g., the word red printed in a blue colour) they 
showed more difficulty than English speakers. This would 
suggest that phonemic recoding is used less in ideographic 
systems and that characters are encoded visually and mapped 
onto meanings directly. 

Kuwano & et al, (1991) did a cross cultural study of the 
connective meaning of the concepts of' loudness, noisiness, and 
annoyance'. These were examined using semantic differentials 
in five countries (Japan, China, Sweden, Germany, and the 
USA). All of the concepts had negative images except for 
loudness in Japan and China which was judged to have neutral 
connotations. 

Chinese writ ing 
Chinese writing is based on ideographic signs (characters); the 
writing is essentially pictures they appeal to the eye. In China, 
primacy belongs to the written character and its existence and 
meaning is independent of speech. Meanings are implied not 
spelt out and are left to the reader's intuition. In comparison 
English speakers are people of the ear and primacy goes to the 
spoken word (i.e. in the beginning was the word). The written 
language is basically representations of spoken words. Charac
ters represent symbols and not ways of notating sounds. Each 
character is in abroad sense divided into a graphic component, 
and a phonetic component. The characters can be pronounced 
in any Chinese language making written communication fea
sible between speakers of related but different spoken lan
guages. Chinese pronunciation is tonal in nature. Each tone is 
associated with the vowel in each syllable, and tonal patterns of 
vowels signify meaning. 

(a synthesis of information in the Cambridge Encyclopedia of China, 1982 & 

Encyclopedia of World Cultures VI, pg. 440) 

Basic Strokes 
in Ch inese Writing 

Horizontal combinations 

a * ¥ 
B 1 f 

;< 

s 
At-
17° 

t n 
Vertical combinations 

it # 
A ML 

E # m 
[5 -vk 

Total or partial enclosures 

lij 0: >n<-

a % 

& I I 

PA 

P txj 4 

(Cambridge Encyclopedia of China, 1982 
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Comparisons between Hong Kong Chinese (Courtney 1988) and Americans 
(Ross 1955) 

Control 
type 

Rotary 

Control 
plane 

Horiz. (1) 

Frontal (2) 

Saggital(3) 

Horiz. (1) 

Display Hong Kong American Same, 
movement Chinese stereotype different, 

stereotype opposite. 

Push-pull. Frontal (2) 

Saggital(3) 

Horiz. (1) 

Frontal (2) 

Saggital(3) 

Right-left 

Up-down 

Right-left 

Up-down 

Right-left 

Up-down 

Right-left 

Up-down 

Right-left 

Up-down 

Right-left 

Up-down 

Right-left 

Up-down 

Right-left 

Up-down 

Right-left 

Up-down 

M,CW-right S,CW-right Same 
M, CCW-left W, CCW-teft 
M, CW-up - Opposite 
S,CW-down S,CCW-down 

M,CW-right W,CW-right Different 
M, CCW-left 

W, CW-up - Opposite 
M, CW-down W, CC W-down 

W,CW-right M,CW-right Same 
M, CCW-left W, CCW-left 
M, CW-up M, CW-up Different 

M, CW-down 

M, in-right 

M,in-up 
M, in-down W, out-down 

M, in-right 

M,in-up 

M, in-right 

M,in-up 

Different 

Opposite 

Same 

Same 

W, out-right - Different 
M, in-left S, in-left 

Opposite 
M, out-down S, in-down 

M, right-right S, right-right Different 
S, left-left 

S, up-up - Different 
M, down-down 

M, right-right S, right-right Same 
M, left-left M, left-left 
M, up-up M, up-up Same 

M, right-right S, right-right Same 

W, up-up W, up-up Same 
M, down-down.M, down-down 

S=significant difference, M = marked stereotype, W = weak stereotype 
CCW = counter clockwise, CW = clockwise 

(Courtney, 1989) 

Courtney, at the University of Hong Kong, has done a number 
of studies on comparing displays, controls, and direction of 
control stereotypes of Western and Chinese subjects (1988, 
1989, 1994). Hong Kong direction of motion stereotypes 
(1989) was undertaken to determine response preferences for 
three controls presented on three planes. He used three hundred 
and forty-five Hong Kong subjects of all ages and had them 
indicate which direction they would use a rotary control, push 
control, and lever control knob to move a display dot in a given 
direction. He found for up and down instructions, Hong Kong 
Chinese gave a more definite down for 'down' and up for 'up ' . 
On the rotary control type on both horizontal and frontal 
planes, Chinese gave clock-wise and tronntfrr rrl tvrlrwise for both 
up and down where as Americans gave counter-clockwise for 
down. Overall the Chinese adopted more consistent approaches 
than Western subjects where the direction of control movement 
was in direct line with the direction of display movement. 

Hsu & Peng (1993) looked at control display relashionships of 

Push -pu l l 

0> 
frontal surface / 

Leve r 

sat 'gitatsurface 

horizontal surface 

a four burner stove and found that the control/burner relation
ship was different for Chinese (Taiwanese) subjects than Ameri-
cansubjects. Chinese exhibited a inverted " N " sequencewhile 
Americans exhibited a " U " sequence. The attributed this to the 
cultural differences in reading and scanning. 

r e s o u r c e g u i d e 



c u l t u r a l c h a r a c t e r i s t i c s 

Courtney (1986) investigated colour stereotypes specific to 
Chinese. Courtney' s study was a paper and pencil test given to 
784 Chinese subjects of the Yunnan province. These subjects, 
ranging in age from 20 to 60 of both sexes, were instructed to 
indicate associations between nine concepts (safe, cold, cau
tion, on, go, hot, danger, off, and stop), with eight colours (red, 
orange, yellow, green, blue, purple, black, and white). He 
found that compared to Chinese the US have very strong colour 
connections. For example, almost 100% of Americans associ
ated red for stop and green for go while less than 50% of Chinese 
made this association. In fact in every concept except safe and 
off, the Chinese gave a lower percentage preferences than the 
US subjects. None of the Chinese reached the 85% level that 
would indicate to researchers a working criteria of a population 
stereotype. On the other hand, the Chinese are more consistent 
in their colour connections because they picked red as hot, 
dangerous and stop, and green is on, go and safe. Americans 
picked red as on, hot, dangerous, and stop, and picked green as 

Chinese Associations for Each Concept (percentage) 

go and safe. The USA's association with red for danger may not 
be clear cut to the Chinese who see red as a very active colour. 
This colour is associated with happiness and prosperity and also 
the colour of the Chinese flag. 

Comparison between Percentage Associations for Chinese and US 
Colour Stereotypes 

Chinese US 
Concept Colour Percentage Colour Perc 

safe green 62.2 green 61.4 
cold white 71.5 blue 96 1 
caution yellow 44.8 yellow 81.1 
g» green 44.4 green 99.2 
on green 22.3 red 50.4 
hot red 31.1 red 94.4 
danger red 64.7 red 8 9 9 
off black 53.5 blue 31.5 
stop red 48.5 red 100 

Table taken from Courtney (1986) 

Colour 
Concept Red Orange Yellow Green Blue Purple Black Whit 

safe 2 6 3.7 9.0 6 2 2 18.4 1.3 11 1.7 
cold 0.0 3.4 2.0 2.5 5.9 12.0 2.8 71.5 
caution 37.7 6.5 44.8 0.4 2.6 3.0 4 3 .07 
go 1.4 8.5 9.7 44.7 19.9 9.0 4.5 2.1 
on 15.3 12.3 9.6 22.3 14.4 10.3 2.3 13.4 
hot 31.1 2 9 8 9 2 0.0 1.4 17.7 5.2 5.7 
danger 64.7 1.4 5 7 0.3 4.4 5.0 23.7 4.7 
off 7.8 6.8 4.0 6.3 8.5 7.8 53.5 5 5 
stop 48.5 7.1 11.6 3.9 3.2 2.2 16.7 6.7 

Total 1513 575 781 1048 574 492 828 111 
Association 
(Courtney 1986) 

Research Programs in China 

Displays and Controls 

• Nanjing University, Nanjing 

• Psychology Research Institute, 

• Academy of Science, Beijing 

• Department of Industrial Engineering, 

University of Hong Kong 

Cognitive Ergonomics 

• East China Normal University, 

Shanghai 

• Hangzhou University, Hangzhou 

Information Systems 

- Peking Aviation College, Beijing 

• National Taiwan Institute of 

Technology 
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Patterns of use is concerned with understanding how people currently use a product. This area involves 
psychological motor and physchological social activities. This includes issues such as motor control, skill, 
behavior tendency, habits, lifestyle, etc. Understanding these issues can help determine adaptat ions required 
to make the product functionally useful to the user. 

Two important areas of understanding in patterns of use that designers can use as starting points: 

1. Functional use 2. Cultural use 
This involves a task and function analysis to determine how This involves identifying different culturally specific uses 
the user accomplishes the objective of what the product not associated with the primary functional objective of the 
was designed to do. product. 

Identifying Patterns of Use issues is difficulty without first hand cultural observations and experience. 

Summary 

• The Chinese may exhibit differnent patterns of use that are culturally specific. These patterns may also be different depending 
on the region of China 

• Products take on different functional roles than that found in the West. 
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cu l tura l character is t ics 

Dialects of China 
Swansen (1989), suggest that China is made up of many 
nations, each having a language, local capitals, heroes and 
characteristic behavioral traits and tastes. For example, prod
ucts for the Gan Nation and the Northern, Northwestern, and 
Southwestern Mandarin nations could use simple, conserva
tive, frugal themes. Luxury themes may perform better in the 
Wu and Eastern Mandarin nations. Other possible themes 
include; independence or manliness (Hakka), gentle humble 
images (Northern Mandarin), adventure (Minnan), athletic 
images (Minbei), and hardworking, pioneer virtues (Northwest
ern and Southwestern Mandarin, Yue, Wu, Minnan, and 
Hakka). Whereas the Northern Mandarin peoples are more 
conservative and resistant to change, the Yue, Wu and Minnan 
peoples are generally innovative and aggressive, thus making 
them good markets for new products. 

Yeung et al (1997), did an ergonomic site analysis to evaluate 
the physical design of Chinese restaurant kitchens in Hong 
Kong. The analysis revealed that the tasks required in Chinese 
cooking differed from Western cooking and the posture of the 
Chinese cook differed from that of a Western cook. 

The Chinese can have different responses to research and 
usability evaluations under taken to help determine pat
terns of use. 

H e r m a n (1996) looked at the cultural effects on the reliability 
of objective (unobtrusive observing) and subjective (question-
naires, interviews) usability evaluations in the Far East. Result^ 
of the subjective evaluation tended towards the positive. _—•••'" ;in 
despite clear indications of poor user performanoapn , e w ft 5-
The subjects in the study were 'exceedingly polite'- .:;;:::;: 
and were disinclined to express negative comments'? 
in front of observers. This contrasted with subjects 1 
in the West and the study suggested that "it is ( „ 
considered unacceptable in the Far East to criticize '{° -
too openly or direct as this may cause the designers v \ 
hurt or loss of face". To avoid undue cultural influences v-x 
tfhe study advised that subjective evaluation should be aug-^X. 
mentedby objective evaluation (i.e. unobtrusive observations), 
any subjective evaluations such as questionnaires should be 
used carefully, and to avoid reluctance in commenting on 
products, verbal protocol should be encouraged as opposed to 
the elicitation of feedback via questionnaire. 

Chen et al (1995) examined cross cultural differences in 
response style regarding the use of rating scales. Japanese and 
Chinese subjects were more likely than Canadian and American 
subjects to pick the mid-point of a 7 point Likert-type scale. 

MANbtm ( \ 

r>. / ~X, 
WMKH 

* 

T I B 

"L- -•< 

MANDfrRIN 

_V • 

VKTOWESE "**" , - ' " ' 

JOb:, 

(Cultural Atlas of China, 1983, pp. 179) 
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Perceptions of use is concerned with understanding how cultures perceive the product. This perception is 
an awareness of the product even without using it. From a particular cultural point of view the product and its use 
is perceived as having a value. The value is the status of the product according to its real or supposed work, 
usefulness or importance. 

There are two important areas in understanding Perceptions of Use that designers can use as starting points. 

1. Functional value 
This represents the perceived value of the product and its use 
related to the task/activity/function the product was designed 
for. 

2. Symbolic value 
This represents the perceived value of the product and its use 
represented as a symbol. The symbol stands for something else 
such as an idea, quality or sign. 

The difference between functional and symbolic value is not always easy to discern. For example, in China, the perceived functional 
value of a television is that of home entertainment and a link to the outside world. Symbolically the television is a way to display ones 
wealth, and as a symbol of getting or being married (Doran 1997). One value is related to the function of the product while the other 
is related to what the product symbolizes outside of the direct association with entertainment. 

Summary 

• Developing countries, such as China, with high growth rates such tend to be more materialistic and its citizens attracted to high 
image and status products. 

• The Chinese place more importance on possessions that reflect the public self compared to the West which places more importance 
on possessions that reflect the private self (individualist culture). This placement of importance is partly because in collectivist 
cultures such as China the focus is on how one is viewed by others. 

• The Chinese family and the opinions of friends play an important role in the perception and use of products. 

Products take on different symbolic roles. For example, the purchase of an air conditioner or television may take on the same 
level of importance and symbolism equivalent of a house or a car in the West. 

r e s o u r c e g u i d e 
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cu l tura l characterist ics 

Webster, Beatty (1997) explored the effects ofnationality (using 
US and Thai as examples of eastern and western cultures) on 
consumers levels of materialism and possession importance. The 
study found that Asian (i.e. Thai) consumers tended to be more 
materialistic than US consumers and are attracted to high image and 
high status products. The study attributes this to the idea that less 
economically developed nations (i.e. Thailand and China) experi
encing strong growth have higher levels of materialism. As well, 
Asian consumers place more importance on the success component 
of materialism and on possessions that reflect the public self 
(collectivist cultures). US consumers place more importance on 
possessions that reflect the private self (individualistic cultures). 
The eastern culture's ' 'collective self' is based on the underlying 
correctiveness of human beings to one another where one's identity 
is grounded in one's family, cultural and social relationships. The 
focus is on how one is viewed by others and behavior is guided by 
ones self in relation to others. 

Doran (1997) looking at symbolic consumption in China found 
that the television has emerged as perhaps the most important 
symbolic purchase an individual or couple makes in China. Tele
visions become an important way to display one's wealth much the 
same role that a car or house does in the West. Price was not such 
an important consideration as size (21" and up) and quality 
(Japanese). For many Chinese, television has become almost as 
much apart of getting married as saying their vows. Thepurchase of 
an appropriate televi sion was more important than h aving furniture 
when considering marriage. All of those surveyed in urban areas 
indicated that owning a television was a prerequisite to marriage. 
The time it took to save for a television helped set many wedding 
dates. Televisions are becoming a focal point of the small Chinese 

homes and are used for watching programs, viewing prere
corded movies (often black market American movies), viewing 
homemade videos of the family taken with camcorders, and 
using them with Karaoke equipment. A part of the televisions 
appeal in China was that it could be used with Karaoke and 
VCR's which offer home entertainment and link to the formerly 
forbidden west. 

Yau (1988) provides a detailed analysis of Chinese values 
dating from Confucian and Buddhist periods and argues that the 
notion of consumer satisfaction, its expression, and the conse
quent action would be totally different from typical situation in 
the West. Because of a particular value concept known as yaurn 
(karma) the Chinese are less likely to blame the product when 
it fails and are more apt to attribute product failures to their own 
fate. 

The Journal of Health Care Marketing (1996) reported a 
study that looked at why a western product (tampons) failed in 
Hong Kong (only 2% of that market). The study found that in 
the Chinese culture, respect for the family and their opinions 
were found to be particular determinants of consumer behavior. 
The perceived penetration of the tampons, coupled with the 
subject of sex which is an area which the Chinese upbringing is 
relatively strict and austere, meant that tampons were not 
promoted or mentioned within the family. 

Psychology Resources 

Bond, M. H, & Hwang, K. K. (1986). 

The social psychology of Chinese 

people. In M. H. Bond (Ed.), The 

psychology of the Chinese people 

(pp. 213-266). Hong Kong: Oxford 

University Press. 

Zhongdang Pan, To See Ourselves: 

Comparing Traditional Chinese and 

American Cultural Values. Boulder 

Colorado, Westview Press, 1994 

Yai-Fai Ho, Spinks, Sui-Hing 

Yeung., Chinese Patterns of 

Behavior: A Sourcebook of 

psychological and psychiatric 

studies. New York, Praeger, 1989. 
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Aesthetics are influenced by cultural values which help define the nature of beauty, art and taste. These 
values help determine whether a product has a pleasurable appearance. With products, this appearance 
is displayed through the form, colour and graphics. 

There are three main areas and issues that a designer should be aware of: 

1. Current product aesthetics 
Product appearances are shaped by 
both a world and regional design lan
guages. 

2. Traditional Chinese aesthetics 
Elements of traditional Chinese aesthetics 
such as concern with the line, harmony, and 
decorative and interlocking patterns can in
fluence product appearance. 

3. Symbolic meaning 
The visual nature of the Chinese lan
guage and the high context culture has 
meant that shapes, colours and graphi
cal images can have strong symbolic 
meaning. High context cultures like the 
Chinese are known for indirect verbal 
interaction and a contextual non verbal 
style - meaning is implied and not spelled 
out. 

The predominance of Japanese consumer products in Asia have helped shaped product design languages for the Chinese. 

Summary 

The line and the use of curves is an important element in many traditional Chinese designs. In the West, design is influenced 
by the discussion on form whereas traditional Chinese design is influenced by concern with the line. The importance of the 
line is evident in calligraphy which is seen as one of the highest art forms in China. Both drawing and calligraphy share a restless 
curving yet rhythmic movement in the line (Line, 1991). 

Forms in China may also be influenced by the line and the concept of harmony and balance. For example, the smooth, round, 
corner-less form of the egg, which is a symbol of fertility, and rebirth, good luck and happiness, denotes tranquillity. 

Traditional Chinese artifacts have alot of decorative and interlocking design patterns. In contrast, the feature of modern western 
products is that of unbroken and undecorated space. 

Symbols are very important and invest products, concepts, colours, and forms with various symbolic meanings. Symbolism 
is said to be associated with the visual nature of the Chinese language and patterns of communication found in high context 
cultures. 

r e s o u r c e g u i d e 
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Osgood, May, Miron (1975) in their book Cross-Cultural 
Universals of Effective Meaning talk about universal colours 
that cross all cultures. They say brightness (white) is seen as 
universally good, active, and familiar. Black and grey is at the 
opposite end and seen as more powerful and conflictual. In 
comparing various cultures, they found Hong Kong Chinese 
considered grey, black and yellow negative colours. Red i s seen 
as a strong active colour, and black is seen as a bad colour. 
Chinese have a strong associations of white with purity and 
funerals. Osgood also found some unique and unusual Chinese 
colour associations. For example, Chinese associated water 
with the colour black, autumn with the colour white, red with 
ceremonies, and blue with mourning (blue lanterns are hung 
outside the homes of deceased). 

For more information on colours see page 30. 

Eberhard (1986) Dictionary of Chinese symbols - Hidden 
Symbols in Chinese Life and Thought contains over 400 
symbols that are still in active use . Most of the symbols are 
concerned with themes relating to; living a long and healthy life, 
attaining high social rank, and having children. The book 
suggest that there are two tiers of language for Chinese. One is 
the ordinary language, and the other is the ' symbolic language' 
which penetrates all communication in Chinese with nuances 
and different shades of meanings. 

The Path of Beauty: A Study of Chinese Aesthetics first 
published in 1981 and just recently translated provides an 
insight into the special concern for the line and an essential 
feature ofart and design in that culture. This moving restless line 
is evident in calligraphy, art, design and ornamentation. The 
importance of the lines in the West manifest themselves into 
spheres and planes. Lines in China are independent and concrete 
elements. Even a point is seen as a constricted line and therefore 
has direction. The book suggests that the energy inherent and 
expressed in the line in design and calligraphy can be found in 
the rhythm and harmony expressed in everything form musical 
composition to architecture in China. 

Resources 

Industrial Design professor Surya 

Vanka of the University of Illinois at 

Urbana-Champaign has developed a 

computer program known as ColorTool 

which keeps track of a color's meaning 

to a particular society. 

The Path of Beauty: A Study of 

Chinese Aesthetics (LiZehou,. Tr. 

Gong Lizeng, Honk Kong: Oxford 

University Press, 1994. 

Cross-Cultural Design. Communicating 

in the Global Marketplace (Steiner, 

Henry. Haas, Ken., Thames and 

Hudson Ltd., London, 1995) 

Dictionary of Chinese Symbols -

Hidden Symbols in Chinese Life and 

Thought (Wolfram EbergadrRoutledge 

AKeganPaul, London, 1986) 

Traditional resources 
Aesthetics - Painting Records from the 

Mustard Garden- regarded as the 

encyclopedia of Chinese painting 

techniques 

For more information on symbols see page 31. Heavenly Crafts to Create Things 

(1637) - cover many facets of 

traditional design 
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Changing the colour of the product maybe the most important and easiest adaptation a designer can 
make. The following are some general colour associations: 

4 * 

Red is seen as a strong active vitalizing colour, an emblem of joy, 
the colour of wealth and the Chinese flag. It is used in 
ceremonies and festive occasions. In traditional Chinese science 
and philosophy, red denotes spice, vitality, and energy at its 
maximal state about to begin decline. 

Green is one of the colours that life takes on, is the emblem for 
spring, and is said to indicate complete inner peace. Dreams in 
which green colours show up are said to end happily. In 
traditional Chinese science and philosophy, green emblematic 
of the growing phase of energy. Red and green are significant 
colour combinations. 

Blue has been associated with mourning. In many traditions a 
man with a blue face is a ghost or a bad character. Pale blue is 
seen as a feminine colour and one should never wear light or dark 
blue ribbons in the hair as it is unlucky. Indigo blue was favored 
by the masses as a color for clothing. In traditional Chinese 
science and philosophy, blue is energy on the decline 

Yellow was the emperors colour and therefore an imperial 
colour. It is looked upon very favorably in China where it is take 
as symbolizing fame, progress and advancement. Yellow was 
preferred by religions persons and served on garments to bury 
the dead. In traditional Chinese science and philosophy, yellow 
is energy in balance, a buffer between the other phases. 

White is strongly associated with both purity, funerals, and 
autumn. White was the color of death and mourning. In 
traditional Chinese science and philosophy, white is energy on 
the decline. 

Black stands for darkness, death and honor. Black is considered 
the colour of bruises, therefore a sign of evil and extremely 
unpopular. It is also associated with water, the North, and a salty 
taste. In traditional Chinese science and philosophy, black is 
energy at its maximal dormancy, about to begin activity. 

Purple is frequently associated with both heaven and the 
emperor and the Imperial Palace was known as the purple 
region. Nowadays purple expresses grief and self pity. In 
traditional Chinese science and philosophy, purple is associated 
with energy very near its maximal dormancy. 

Pink symbolizes female flightiness and is seen as a feminine 
colour and also associated with red and good luck. 

Gold symbolizes wealth and good fortune 

(This information was compiled from Aero 1980, Eberhard 1986) 
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Chinese use a number of types of symbols: 
1. formal symbols - related to things that can be 
2. phonetic symbols - a word that sounds like the 

and lu=deer therefore deer=riches. 
3. quantitative symbols - certain properties are 

Examples of some decorative image symbols are: 
• the word for bat (fu) is identical in sound for the word 

'good fortune', 
• carp is phonetically identical (li) to 'advantage' and is a 

symbol of vigor endurance and power, and a favorite 
decorative motif, 

• fish is phonetically identical with the word meaning 
abundance, affluence and so symbolized wealth, 

• tortoise is highly symbolic and is an emblem of strength, 
longevity and endurance, 

• cocks are common motifs and are attributed five virtues 
(the crown is a sigh of literary genius, spurs make him a 
mean contender in close combat, courageous, benevolent 
and faithful), 

• dragons which combine both mythological and cosmo-
logical ideas is one of China's complex symbols and is seen 
as good natured and a symbol of vigor and fertility, and 

• unicorns are an emblem of perfect good and is used to 
symbolized good omens such as longevity, grandeur, 
illustrious offspring and just government. 

(This information was compiled from Aero 1980, and Eberhard 1986) 

observed with the eye 
concept of the symbol itself for example lu=good income 

ascribed to certain objects. 

Number symbolism: 
Just as we in the west see the number 13 as bad luck and may be 
reluctant to use it in a graphic or represent certain elements 
China also invests numbers with various attributes. 

Example of desirable numbers are: 
12 - certainly easy, 28 - easy to prosper, 32 - business, 138 be 
prosperous entire life, 222 easy, easy, easy, 333 lively lively, 
lively, 888 prosperous, prosperous, prosperous. 

Examples of undesirable numbers are: 
14 - surely die, 24 - easy to die, 44 - die die, 5 8 - will not prosper, 
164 - all the way to death. 

("Go with the flow", 1997) 

r e s o u r c e g u i d e 



c u l t u r a l c h a r a c t e r i s t i c s 
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American made stoveforthe Chinese market- 1930's 

Asian washing machine 

Whether it was manufacturers in the 1930's or Electrolux's 
range of'asianized' products today, western companies have 
had to accommodate their products to the Chinese style of 
cooking. This difference in cooking habits between North 
Americans and Asians is so pronounced tliat Whirlpool felt that 
it was not even worthwhile to even adapt their western ovens or 
ranges. Most Asian cooking is accomplished on a two-burner 
tabletop cooking unit that typically uses bottled gas. Even the 
cooking tasks and postures are different as Chinese do so much 
pan/stir frying. One ergonomic study revealed food preparation 
surfaces and stoves should be lower to accommodated the stir 
frying and the lifting and moving of "large size woks full of 
gelatinous rice' '(Yeung, et al, 1997). 

Western manufacturers are finding that when adapting its prod
ucts to Asia they have to follow Japanese product designs due 
to Japan's dominance in the appliance market in Asia. Japan has 
made electronic controls more popular and less conspicuous 
than that found on North America appliances. For example, 
North American washers will have the control panel sticking up 
from the cabinet whereas Asian appliances will integrate the 
control into the body of the unit ("Starting at Square One", 
1995). 

Whirlpool's adaptation of its refrigerators took into account 
that these products in Asia were seen as a status symbol and 
were often placed in the living room (this is partly the result of 
the kitchen being small). This prominent placement as part of 
the living room furnishing meant that the refrigerators would 
have to be more styli sh in terms of colours and finishes. As well 
because these refrigerators may only be four feet high, the design 
would have to take into account that the top of them would be 
used to hold something else such as plants or lamps. Whirlpool 
found that different food shopping habits between Northern 
and Southern Chinese required different refrigerator designs. In 
the north a freezer capacity was very important while in the 
south the size of the freezer compartment was not as important 
as that of a larger crisper for vegetables (Around the World With 
Whirlpool, 1995) 

In examining other Asian countries, the Korean company 
Goldstar which manufactures and exports most of its consumer 
appliances had to design a washing machines specifically for its 
domestic market. Its 'Korean' washing machine had washing 
motions to accommodate Korean fabric types and cuts. The 
look of it was different too, the tops of the machines were 
rounded to echo the curves of traditional dishes (suban) 
(Aldersey-Williams, 1992). 
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Fedder's, United State's biggest manufacturer of room air 
conditioners, found that the Chinese wanted a more sophisti
cated product than the standard American air conditioners the 
company was offering. The Chinese viewed the air conditioner 
as a status symbol and major consumer purchase costing a few 
months wages - they fussed over air conditioners the way 
Americans would fuss over a car or a hi-fi. Fedders had to 
come out with a light weight, energy efficient stylish air condi
tioner that had features such as remote control and automatic 
air-sweeping mechanisms ("Keeping Cool in China, 1996). 

A Canadian Beverage company was able to capture a significant 
share of the Beijing juice market when it changed the appearance 
of its yellow looking apple juice which looked too much like oil 
to the Chinese ("Report urges Canadians to tap..., 1996). 

A University of Calgary graduate design student doing aproject 
on improving a human powered load carry vehicle for use in 
China found that when the test rig was assessed in China one of 
the main suggestions for improvement was that the frame needed 
more curves like the "f ish" tricycle its was to improve upon 
(Miller, 1994). 

In North America one may still use cellular mobile phones with 
some trepidation in public. In China and other parts of Asia, 
these phones are more visible and freely used. Consequently, 
there is no stigma about having them switched on in restaurants 
and other public places. Design wise, because they are also more 
visible, there are thriving after-markets in colourful casings and 
bright jeweled, screw-in aerials so they can be seen — even when 
in one's pocket (Brontoff, 1997). 

Phone aerials 
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Although the specifics of product adaptation is determined by a number of factors such as the product, 
user, brand image and manufacturer, there are a number of general considerations that designers should be 
aware of when adapting product for Chinese users. 

Consider how instructions and information is presented on 
the product. 

• Chinese have the natural tendency to rely on and code 
verbal and written information in a visual manner. A 
designer may want to think about structuring communica
tions for the user in a visually distinct way to enforce written 
and verbal instructions (i.e. logos, icons, distinct calligra
phy). Because memory is recalled using the visual trace, 
voice activated or verbal instructions may not be as reliable 
as written instruction when informing users how to operate 
the product. 

Consider the placement and kinds of controls used for the 
operation of the product. 

• Chinese may have the habit of scanning information verti
cally left to right - just like they read. This may determine 
both how information is presented and in what order 
controls are placed on a product. Also, the Chinese may 
have different response preference for displays and con
trols. Therefore, a designer may want to stay away from 
opposite direction of motion stereotypes on rotary dials, 
and try to configure display where direction of motions are 
the same between different populations (see Courtney on 
page 22). 

Consider the use of colour coding and display used in the 
operation of a product. 

• If one is aware that the Chinese do not have as clear cut 
associations with colours that Westerners may have (i.e., 
red for stop and green for go), then the designer may have 
to use other types of display information to indicate stop, 
go, on, off, danger, etc. Besides colours a designer could 
employ text, icons, logos, or different shapes o f buttons 
to help indicate product operation. 

Consider the sy in bolic value of the product. 
• Research indicating Chinese as being more materialistic, 

attracted to high status products, and products that reflect 
the public self may mean that products should be designed 
tobemore 'visually seen'. Designers may consider larger 
sizes, product finishes, colours, ornaments, features, and 
up to date technology as a way the user can better' display' 
the product. As well, because Chinese may spend a few 
months wages to purchase a product they may want a 
greater degree of sophistication and status not found in 
this product in the West. 
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Consider the different uses of a product. 
• Chinese may use products differently than in the West and 

therefore may require different product features and func
tions. For example, televisions are used extensively with 
karaoke machines men these two functions could be 
integrated into a single product. 

Consider specific symbolic values that may be invested in 
the product form, colour, or graphics. 

• Cultural symbols and symbolism can make the product 
more appealing for the user. For example some colours 
and images are more desirable than others. 

Consider what Japanese products look like. 
• Because of their status and dominance in establishing an 

operational, utility, and aesthetic language for consumer 
products in China, a designer may have to adapt their 
products to look and function similar to Japanese prod
ucts. 

Resolving issues 

It is difficult to resolve adaptation issues without being in 
China and observing and evaluating the culture. But even in 
China a designer is at a disadvantage if they do not speak the 
language. Therefore, hire specialists who can speak the 
language and do the specific research! 

Under certain circumstances the designer can resolve adapta
tion issues using information found from: 

• Chinese outside of mainland China. For example, 
information can be used from Taiwan, Hong Kong, 
Singapore, and recent Chinese immigrants to North 
America who may exhibit similar Chinese cultural char
acteristics. 

• Japanese and Asian product information. 
• Information available on the Internet, libraries, media, 

and Chinese cultural centers, consulates, trade associa
tions, and embassies. 
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A designer should not only adapt products to the user and the culture (the Chinese) but a lso to the 
requirements of the country (China) and the specific product use environment. This adaptation may 
take the form of addressing the country's regulations, issues related to the specific geographical area, 
infrastructure, and where the product is used. Some of the adaptations may be mandatory, while others are 
optional. 

Areas that make up environmental characteristics are: 

1. Regulatory environment 
This area involves adaptations required to make the product 
meet all the countries relevant regulations and standards. The 
regulatory environment has to be addressed in order for products 
to be imported, manufactured, sold or used in the country. 

Understanding this environment helps determine 
adaptations needed for export and use in China 

2. Natural environment 
This area involves the physical, chemical and biotic factors 
found naturally in the environment and how these factors can 
effect the design of a product. 

Understanding this environment helps determine 
adaptations needed to withstand natural conditions 

3. Built environment (Infrastructure) 
The built environment or infrastructure includes all man-made 
physical facilities or structures such as streets, buildings, and 
utilities. 

Understanding this environment helps determine 
adaptations needed for the use and distribution of the 

product. 

4. Home environment 
This involves issues related to how the home environment, 
which is the specific local use environment, affects the design 
and adaptation of a product. 

Understanding this environment helps determine 
adaptations needed for the product to be used in the 

home 
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Understanding the product use environment is very important in the adaptation of products. When 
the Chief Executive Officer of Electrolux went over to China, one of the activities he did besides signing joint 
ventures and promoting Electrolux's products, was to visit Chinese homes to see where Electrolux's products 
would be used ("Electroluxto expand' 1994). Whir lpool, when adapting their products to Asia, discovered that 
housing design climate, transportation of the product and power supply issues were of prime importance 
("Starting at Square One' ' 1995). 

What Electrolux and Whirlpool understood was that first hand 
experience in the region was essential in order to understand 
the use environment for their products. Unlike most physical 
characteristic and some cultural characteristic information, 
which can be understood using data and research, environmen
tal characteristic information is not readily found in human 
factors research and marketing reports. This lack of informa
tion, combined with unique characteristics of the product use 
environment in China makes it necessary for the designer to go 
to China to get a 'firsthand' view and feel for the country. 

If a designer does not have the opportunity to go to China then 
one can gain some limited level of understanding for conditions 
in China through television programs, movies, magazines, 
books, and even the Internet. These resources help provide a 
'second hand' view of China. 

Unlike the physical and cultural characteristic sections of this 
guide where human factors and marketing research was used to 
highlight issues, this section will use visuals such as maps, 
illustrations and photos to provide a general view of the 
environmental characteristics of China. 

(Housing a Billion, 1993) 
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Regulatory environment has to be addressed in order for products to be imported, manufactured, sold 
or used in the country. Many country's product regulations are based on wor ld wide regulations but countr ies 
do have specific regulations (e.g. in Canada it is bilingual labeling). 

There are two types of areas in the regulatory environment: 

1. Regulations 
This involves legal rules mandated by law (mandatory) 

2. Standards 
This involves areas not necessarily mandated by law but they 
may be required for the product to be officially and efficiently 
used in the country 

Summary 

The electrical voltage in China is 220/230 volts. 

The China State Administration of Import and Export Commodity Inspection Corporation (CCIC) is in charge of the inspection 
of imported commodities and has rules and laws governing the importation of products. CCIC has established business relationships 
and signed agreements with many foreign inspection and surveying organizations such as the Canadian Standards Association 
(CSA). 

China has a Consumer Association which i s in the process of designating specific laboratories to conduct tests on consumer products. 
Laboratories will be designated for testing household electronic products, household electrical appliances, textile products, and 
food (Ziping, 1997). 
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This area involves the physical, chemical and bioticfactors found naturally in the environment 
and how these factors can effect the design of a product. 

Within the natural environment there are the following systems: 

1. Physical 
Involves issues related to 
natural physical features (i.e. 
topography, soil). 

Summary 

2. Biological 
Involves issues related to the 
biotic environment (i.e. liv
ing things). 

3. Climatic 
Involves issues related to the weather (i.e. temperature 
heat, humidity, precipitation). 

Northwest 

Hot, dry summers; 

long, cold dry winters 

winds ar 

Northeast 
Warm summers; 

long, cold, dry winters 

Elevation is divided into three tiers (mountains/plateaus/plains) that slope from west to east. Roughly 1/3 of China 
consists of mountains and much of country is intersected by grids of highlands which run east and west as well as 
southwest to northeast. 

Temperatures generally decrease from south to north and rainfall generally decreases from the southeast to northeast. 

Southeastern coastal regions can be hot and humid with high annual rainfall (tropical). These climatic conditions can cause 
an increase in material degradation (e.g., corrosion of metal), and an increase bacterial growth and other biota affecting 
products and materials. 

Apartments, especially the older ones and those in the south, are generally not as well insulated from outside conditions. 
Therefore the natural environment is more likely to affect the indoor household environment. 

A traditional aspect of Chinese life-style in the rural areas has been the keeping of animals such as chickens, ducks, and pigs 
in the courtyards of traditional Chinese houses. In urban areas this practice is difficult in urban apartments. Birds and insects 
are popular pets in Chinese homes. 

Southwest 

Cool, dry summers, 

cold, dry winters 

with high winds 

of, wet summers; 

cold, dry winters 

«^ith 
, wet summers 

fool to cold, 

Sichuan 

Hot, wet summers; 

cool, misty winters 

Yungui 
Warm summers: 

cool winters 

Southeast 

Hot, wet summers; 

warm, dry winters 

(Cultural Atlas of China, 1983) 
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The built environment or infrastructure includes all man-made physical facilities or structures such as; 
streets, buildings, and utilities. 

Product adaptation in this environment requires an understanding of two areas related to the product. 

Product use Product distribution 
This area involves issues related to the products use with This area involves issues related to the movement of the product 
infrastructure elements (e.g. utilities) from manufacturer to use environment (e.g. transportation 

networks and modes). 

Summary 
Past development and the pace of newer development has created an over-burdened and unreliable urban infrastructure in most 
Chinese cities. 

The power supply (e.g., electricity) is subject to frequent burnouts and power surges and much of the wiring in older buildings 
is very unreliable. Energy supplies are rationed with many households given quotas. If these quota levels are exceeded the energy 
becomes very expensive. 

The distribution of products generally involves a network involving cargo container transportation (e.g., sea, air) to major cities, 
road or river transportation to distribution outlets (e.g., retail, wholesale), public (e.g., buses) and private (e.g., motor bikes, 
bicycles) transportation from point of purchase to home, and manual transportation to specific home use environment (e.g., walk 
up apartments). 
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This involves issues related to how the home environment, which is the specific local use 
environment, affects the design and adaptation of a product. 

Within the home environment there are three aspects of that should be considered: 

1. Housing design 
This involves issues related to the archi
tectural type, and the space and layout 
ofhomes. 

2. Interior design 
This involves issues related to the in
terior design issues such as decoration 
and placement of furnishings within 
the home. 

3. Use environment 
This involves issues related to light, heat, 
noise, air flow and quality found in the home 
environment. 

r e s o u r c e g u i d e 

Summary 
Most new housing built is designed as six and eight storey walkups or ten to fourteen floor point blocks. The most prevalent 
structural form of housing is the brick-and-concrete multi-storied apartment building which represents 80% of urban housing (Xu 
Ronglie, 1988 as referenced in Broudehoux 1994). 

Chinese homes are quit small. The stated goal of the Chinese government is to provide each family unit with 40 square meters 
(slightly more than 400 square feet) of living space. In 1995 the average living space was 7.9 meters (83 sq. ft.) per capita or 23.7 
meters (250 sq. ft.) for a family of three — the actual situation in major urban centers is much less. Because moving apartments 
is difficult the Chinese go to great efforts to modify and add to the space of their apartments (Doran, 1997 pp. 128-130). 

Typical apartments consist of units with a north-south orientation and two multi-purpose rooms. Services are usually grouped on 
the north side, while main rooms face south. A small central distribution hall is also used as a dining or living room . Entry stairs 
are generally placed on the north facade and two to three units are accessed on each floor.(Zhou Wenzhen, 1983 as refernced in 
Broudehoux, 1994) 

Commercial activities have traditionally been combined with housing. Carrying out commercial activities in the home is more 
difficult in apartment living unless one is on the ground floor (Bhatt, 1993 pg. 15) 

The Chinese are avid gardeners and a large percentage maintain collection of potted plants on their balconies. Apartment balconies 
are used extensively and crowded with plants, drying laundry, house cleaning implements, and other paraphernalia. Many 
balconies are being enclosed to provide more interior space which also cuts off direct sunlight and fresh air. (Housing a billion, 
1993 pg. 14). 
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Major periods of planning and housing 

Reconstruction Period (1949-1952) - housing in this period is characterized 

by single and two-story continuous row housing. 

First five-year Plan (1953-1957) - housing in this period is characterized by 

Soviet influenced large scale three to five-storey apartment buildings with the 

large units having equipped kitchens, large bathrooms, central heating, and 

narrow rooms. 

The Great Leap Forward (1958-1961)-housing in thisperiod is characterized 

smaller rooms, thinnerwalls, lower doorways, no bathroom, no heating, shared 

toilets and sometimes not even a kitchen. Concerns for cost led to a decrease 

in quality and floor area from 65 m2 to 46 m2. 

Recovery and Adjustment (1961-1966)-housing in this period is characterized 

by the introduction of reinforced concrete elements, and apartments composed 

of two main rooms, a kitchen, a shower, a lobby, and a balcony. 

The Cultural Revolution (1966-1976) - housing in this period is 

characterized by very low housing standards, with apartment sizes greatly 

reduced, thinner walls, insufficient insulation, no central heating, and 

shared toilets. 

Post-Cultural Revolution Years (1976-1979) - housing in this period is 

characterized by land shortages becoming an issue in unban areas so new 

twelve to fourteen-storey apartment buildings were constructed throughout 

the country. 

The Open Door Policy (1979-1990) - housing in this period is 

characterized uprecedented rates of construction with apartments having 

enlarged living rooms, reduced bathroom sizes, improved natural lighting 

and ventilation, and the average storey height was brought down from 3.2 

meters to 2.6 meters. 

(Broudehoux, 1994) 
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This case study of the 3 bedroom units in the Ningshui Estate in Shenzhen was undertaken by the 
Department of Architecture at the Chinese University of Hong Kong (CUHK) in 1996. A total of 18 2-
bedroom apartments and 3-bedroom apartments were surveyed. 

The following is an overview of the typical 3-bedroom apart
ment. 

Average household size: 
Total living area: 
Master bedroom area: 
Smallest bedroom area: 
Living room area: 
Total Service area: 
Bathroom area: 
Kitchen area: 
Total usable flat area: 

4.16 
57.75 m2 

12.7 m2 

8.75 m2 

14.88m2 

10.05m2 

4.25 m2 

4.92 m2 

67.8m2 

Master bedroom (12.7m2' 
• 3 principle pieces of furniture - double bed, wardrobe, and 

desk. 
• the addition of a fourth item would congest the room. 
• no closet space, clothes are located in a narrow standing 

wardrobe. 

Smallest bedroom (8.75 m2) 

• 3 principle pieces of furniture - single bed, wardrobe, and 
desk. 

• five of the twelve rooms had double beds. 
• rarely four piece of furniture. 

Living room (14.88 m2) 

• 3 principle pieces of furniture - long sofa, low display 
cabinet with a television, and armchair. 

• sofa placed on one wall and cabinet and television placed 
on the opposite wall. 

• the planter adjoining to the living room has been demol
ished to increase the size of the room by 1.2m2 

Dining room 
• principle furniture - dining table and chairs. 
• mostly rectangular table with six place settings. 

Kitchen (4.92 m2> 
• 2 burner stove and sink located on the "L" shaped counter. 
• stove is usually placed in front of the window. 
• 5 households (of 12 surveyed) relocated or extended 

kitchen into the service balcony. 
• those that relocate also put their stove in the balcony. 
• a number of households put their refrigerators in the niche 

adjacent to the kitchen. 
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Family Case Study 1 Family Case Study 2 

Family structure - a typical nuclear family with a 9 year old 
son. 
Social status - the head of the household is a self-employed 
hairdresser, his wife is a vegetable hawker, their son attends 
primary school. 
Monthly income - 2000 to 4000 yuan. 

The service balcony is converted 
into a kitchen. The space for this 
kitchen is maximized by projecting 
the balustrade beyond the balcony. 

The wall to the 
storage closet is 
demolished and 
the refrigerator 
is located in the 
space. 

Family structure - a typical nuclear family with a 23 year old 
son. 
Social status - the head of the household has a college degree 
and works in ajoint venture company, his spouse is a housewife 
and their son also works. 
Monthly income - unknown. 

The dining room is relocated into the 
space of the kitchen and it is 
reprogrammed as a living room. 

Washing machine in bathroom. 

The service balcony is converted into a 
kitchen. The space for this kitchen is 
maximized by projecting the balustrade 
beyond the balcony 

The wall to the 
storage closet is 
demolished and 
the refrigerator is 
located in the 
space. 

The dining room is relocated into the space of the 
kitchen. The wall that once separated the kitchen 
from the dining area is demolished. 

With the addition of new stairs 
to the ground level, the front 
balcony has been fashioned 
into an entrance hall. Part of 
this space is used as a working 
area for the hair salon. 

The location of the 
original living room is 
converted into a hair 
salon. 

The space of the earlier dining • — 
room becomes a built-in bar 
area 

The balcony is used as a laundry 
area. 

The planter adjacent to the living 
room is removed, adding 1.2 m to 
the living area. 

Construction materials of 
apartment buildings in China: 

Brick masonry - this system is adaptable 

to low- and medium-rise buildings which 

are from Five to eight stories high and is 

favored because of its low-cost, traditional 

technique, its simplicity of operation, and 

because all material can be acquired 

locally. 

Medium and small size concrete block 

masonry - this accounted for about 15% 

of total housing built in the 1980's and is 

suitable for medium or multistorybuildings. 

Cast-in-situ concrete system - this 

system can be adapted to buildings of up 

to eight stories, fnteriorwalls arereinforced 

concrete, exterior walls are either brick or 

block masonry, or cast in-situ concrete, or 

prefabricated panels. Floor slabs are 

precast reinforced concrete components. 

Panel components - these buildings 

varying from eight to twenty-four stories 

high and are built with a load-bearing 

reinforced concrete frame and light-weight 

panels for partition and enclosure walls. 

(Broudehoux, 1994) 
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Geographical environment Built Environment 

Electrolux added to its washing machines specially de
signed nets to fend off rats and other rodents that like to 
chew on the hoses. It also developed special coatings for 
the circuit boards used inside of its appliances to discour
age insects from making nests in them (New brooms 
sweeps into Asia, 1996). 

The steel used on Electrolux's major appliances have a 
heavy zinc coating to prevent rust in humid climates (New 
brooms sweeps into Asia, 1996). 

Because of high humidity and with many areas lying near 
salty seacoast air Whirlpool minimized corrosion by using 
plastic on many of its appliances (Starting at Square One, 
1995). 

Whirlpool found that because appliances like washing 
machines may be stored outside residences then protec
tion of the controls from moisture and the natural elements 
became important (Demystifying the Asian Consumer, 
1995). 

Whirlpool found that protecting controls was very impor
tant because of inadequate and low water pressure in parts 
of Asia. This meant that washers were filled with buckets 
of water — hence the controls became more easily splashed 
(Demystifying the Asian Consumer, 1995). 

Whirlpool had to design its products to be more durable 
because many of the roads in Asia are in bad shape. This 
meant that appliances were bumped around in delivery 
and subjected to a lot of abuse even before they got to the 
customer (Starting at Square One, 1995). 

Electrical supplies maybe unreliable so Electrolux and 
Whirlpool have designed their products to handle these 
erratic swings in power. This required more winding to 
motors and other coil components (Starting at Square One, 
1995). 

Fedders, a North American air conditioner company, 
found that when going into China that its central air 
conditioners found in residences in North America could 
not be used in China because the typical Chinese resi
dences did not have the duct work required for this type 
of conditioners (Keeping Cool in China, 1996). 

Whirlpool found that it had to make its larger appliances 
lightweight because many of its Asian customers live in 
apartments with no elevators, therefore these appliances 
would have to be carried up the stairs when first bought 
(Demystifying the Asian Consumer, 1995). 
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Home environment 

Whirlpool when adapting their product to an Asian market 
found that the smaller living spaces heavily influenced the 
design of their products. For example, clothes washers had 
to be movable because mere were no basements or other 
places to permanently keep them hooked up to a water 
supply and drain. They found that clothes washers were 
often kept in an outside hallway and moved into bathrooms 
and kitchens for use. Therefore, Whirlpool designed their 
washers to be small, portable, lightweight products with 
wheels and handles. They also found their large American 
style refrigerators were too big for Asian kitchens; so 
smaller 6 cu. ft to 10 cu. ft refrigerators were designed 
(Taken from: Multifaceted Strategy, Changes in China, 
Starting at Square One, 1995). 

Fedders found that their North American air conditioners 
with the condensing unit, evaporator, and fan all housed 
together and mounted into the window or slotted in the 
wall, were not practical in the smaller living quarters of the 
Chinese. These bigger North American units would also 
take up too much limited window space (Multifaceted 
Strategy, 1995). 

Whirlpool found that because kitchens are much smaller 
than North America there was not room for freestanding 
ranges and dishwashers (these were also luxury items 
beyond the reach of most Chinese)(Multifaceted Strategy, 
1995). 
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Research into companies designing household electrical products for China showed that the most 
important adaptation requirement involved issues related to living space. Designers should be aware of 
the following issues when adapting products to China. 

Consider the size of the space that the product will be used 
in. 

• The Chinese living spaces are much smaller than most 
North American living spaces. A designer may want to 
consider making the product smaller by eliminating or 
integrating product elements or reducing in size the prod
uct housing/casing. 

Consider the impact that weather may have on the product. 
• Some areas of China can be very hot and humid. A 

designer may want to consider eliminating metal parts 
which are subject to corrosion, look into types of materials 
which are more durable and suitable in tropical climates 
(i.e. types of plastics), and provide a more secured, sealed 
environment for internal and sensitive mechanisms and 
parts. 

Consider the movement of the product 
• This involves moving and handling the product from point 

of production to point of purchase, then from point of 
purchase to point of use, and then within the use environ
ment. A designer may want to consider making theproduct 
more durable (e.g., using different types of material, rein
forcing high impact areas on the product), and easier to 
push, to carry and handle (e.g., handles, grips, wheels, 
light-weighting). 

Consider adaptations to address China's erratic and dif
ferent power supplies. 

• China has different voltage requirements and rationed and 
unreliable electrical power supply. A designer may want 
to consider adapting the product to run off of alternate 
power sources such as solar or batteries. 
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Resolving Issues 
It is difficult for a designer to understand environmental char
acteristics through a text view of the issue. Although visual 
images were used more extensively to understand environmen
tal characteristics (than were used in physical and cultural 
characteristics) in order to get a 'picture' of China — one still 
does not get a 'feel' for China. The only way to get a true 'feel' 
for China involves going to China and seeing where a product 
would be used. In cases where travel to China is not possible, 
a designer can use anumber of methods to get some understand
ing of the environmental characteristics of China. 

• Do an environmental inventory (akin to a cultural inven
tory outlined on page 3). Assemble images from print 
(newspapers, magazines), television and film, and com
puter (Internet, CD rom) sources to help reveal character
istics of a specific product use environment. 

• Talk (interview) to people who have been a part of the 
environment you want to understand. This can involve 
talking to Chinese visitors and immigrants in North America, 
or fellow citizens who have recently visited China. 

Visit similar environments in one's own country. For 
example, a designer can visit the homes of recent Chinese 
immigrants which may give some insight into home envi
ronments within China. 

e n v i r o n m e n t a l 
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Whirlpool 
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W h e n the American appliance manufacturer Whirlpool decided to adapt its products to the Asia it first 
had to determine user expectations within that region, and then how to meetthose expectations through 
the design of its appliances. Whir lpool also had to determines whether there were enough similarities in 
expectations in Asia to design products that could serve all markets in Asia or whether unique des igns would be 
required for each country or region. Through research, Whirlpool concluded that they would have to design 
products based on pan Asian' platforms and certain commonalt ies found throughout Asia, and design products 
individually for specific regions. 

Background 

Whirlpool initially had served the Asian and Chinese markets 
by bringing in their products from Europe and North America. 
The company found that importing these products did not serve 
the different needs and desires of the Asian users very well. To 
better serve its Asian customers. Whirlpool developed a long 
term strategy of establishing a strong design and manufacturing 
infrastructure in Asia. At their Singapore headquarters Whirl
pool established a technology center for the design of a new 
generation of products fortbe Asian market. A Whirlpool Asia 
appliance group was established and Asia was divided into four 
regions. The Greater China Region was one of these regions. 
Thee strategy for this region was to centered on four key 
products: refrigerators, clothes washers, microwave ovens, and 
air conditioners. 

Initial marketing targeted urban areas. Long term plans called 
for the targeting of rural areas. Rural areas had lower appliance 
saturation levels. Whirlpool determined that the higher satu
ration levels of the urban areas would result in a demand for 
higher priced replacement appliances. Whereas in the rural 

areas demand would be for basic starting appliances. The 
company developed a number of joint ventures ih China and 
established a strong Sales presence. Today, Whirlpool's prod
ucts are being both imported and manufactured in China. 

Research 

To adapt existing products and develop new ones for Asia and 
its regions. Whirlpool conducted 'Pan-Asian Research'. The 
company had a lot of information on various Asian markets but 
had nothing to tie them all together. So they conducted research 
in 11 Asian Countries using common techniques, questions, and 
focus group issues. The research had two objectives. One was 
to find out wh at it would take to sati sfy the expectations of Asian 
consumers. The other was to find out if there were enough 
similarities in those expectations so that certain products could 
serve all markets in Asia, or whether unique designs would be 
required for each country in the region. 

Research revealed that there were some common attributes 
which could be considered as pan-Asian. For example Asians 
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wanted clothes washers to be portable and easily moved, and 
since they did not use dryers they were veiy concerned about the 
wrinkling of clothes. As well, female heads of households 
suffered time-stress problems (similar to North Americans) and 
women made up to 80% of appliance purchases. The research 
helped Whirlpool from a marketing and manufacturing perspec
tive. For example, common products would help minimize 
manufacturing costs in the design process. 

Adaptations 

Whirlpool found that the greatest impact on product design and 
adaptation came from differences based on Asian life-style and 
housing design. For example, the smaller living quarters in Asia 
affected the design of appliances. Clothes washers had to be 
movable because there were no basements or other places to 
permanently keep them hooked up to a w ater supply and drain. 
They found that clothes washers were often kept in an outside 
hallway and moved into bathrooms and kitchens for use. 
Therefore, they would have to design their washers to be small, 
portable, lightweight products with wheels and handles. The 
Asian washers would have to be about half the wash-load of 
North American washers. Making the washer lightweight was 
also important because many urban users live in apartments with 
no elevators. Therefore, the appliances wouldhave to be cairied 
upstairs when bought, and moved around when used. 

Whirlpool also found their large American style refrigerators 
were too big for Asian kitchens. Therefore, smaller 6 cu. ft to 
10 cu. ft refrigerators were designed. These refrigerators also 
had to take into account that in Asia refrigerators were seen as 

a status symbol and were often placed in the living room (this is 
also because the kitchen is small). This prominent placement as 
part of the living room furnishing meant that the refrigerators 
would have to be more stylish in terms of colours and finishes. 
As well, because these refrigerators may only be four feet h igh, 
the design would have to take into account that the top would 
be used to hold something else such as plants or lamps. 

Whirlpool found that there were different food shopping habits 
between Northern and Southern China. This required different 
refrigerator designs. In the north, larger freezer capacity was 
very important while in the south the size of the freezer compart
ment was not as important as tltat of a larger crisper for 
vegetables. This was because of the availability of fresh food and 
Southerners shop more often. 

Whirlpool also found that life-style and housing design was a 
determining factor in what products they would offer. The 
company felt that because of differences in cooking habits 
between North Americans and Asians there was not a lot of call 
for ovens or ranges. Most Asian cooking is accomplished on a 
two-burner tabletop cooking unit that typically uses bottled gas. 
As well, dishwashers and dryers were viewed as much too 
expensive and big to fit into the average Asian household. 
Therefore, Whirlpoolkepttheirproductsto refrigerators, clothes 
washers, microwave ovens and air conditioners. 

Another important issue the company found when adapting its 
products was the influence that Japan had on appliance design. 
Japan dominated the appliance market in Asia. The country's 
appliance designs had made electronic controls much more 

clothes dryer 

dish washer 
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Japan's influence 
Japan's dominant position in 

establishing the design language for 

products in China can be traced to the 

late 1970's when Japanese 

manufacturers started to develop 

household appliances specifically for 

the Chinese market. The Japanese 

had an advantage over European and 

North American manufacturers 

because many of the products 

developed for their domestic 

(Japanese) market were fairly similar 

to the requirements of the Chinese 

market (e. g., smaller living space and 

certain cultural similarities). In the 

early 1980's Japanese were 

introducing their refrigerators in 

China. These products were 

successful because they consumed 

less power were slim and well fitted to 

the small rooms. At the same time 

American refrigerator manufacturers 

were also trying to market their 

American styled refrigerators in China. 

These products were unsuccessful 

because the refrigerators were too 

large, consumed to much energy and 

included unnecessary features such 

as automatic defrosts. (A guide for 

marketing in China (Fall, 1990) 

Review of Business, pp. 3) 

popular in Asia than that found in appliances in North America. 
Not only were the electronic controls much more popular they 
were much less conspicuous.. For example, a North American 
washer w ould have its control panel sticking up from the cabinet, 
whereas an Asian washer would integrate the control into the 
body of the unit. 

Conclusion 

Although Whirlpool concluded that the biggest impact on 
product design and adaptation came from differences based on 
life-style and housing design, they also identified a number of 
other important factors. This included issues related to climate, 
transportation and regional power supplies. 

The South east Asian region experiences high humidity , and 
many areas lie near salty seacoast air. Because of this minimizing 
corrosion becomes crucial. Therefore, Whirlpool determined 
that many of their appliances would have to be made of plastic 
with metal parts reduced. The protection of controls from 
moisture was also very important because appliances like 
washing machines may be stored outside the residences subject 
to the natural elements. Another reason for protecting controls 
was because of low water pressure which results in washers 
being filled with buckets of water and controls are more easily 
splashed. 
Many roads in the region, especially in parts of China, are in bad 
shape Whirlpool found that this caused appliances to bump 
around in delivery trucks. Therefore, appliances are subjected 

to a lot of abuse even before they get to the customer. This 
required more durable products. Electrical power supplies 
were also determined to be unreliable. Products needed to be 
designed to handle wide swings in voltage which requires more 
windings to motors and other coil components. 
Whirlpool had to address all of these adaptation when redesign
ing their products for an Asian (i.e. Chinese) market. 

This case study was taken from: Starting at Square One, Multifaceted 
Strategy, Changes in China, Demystifying the Asian Consumer, Section: 
Around the World With Whirlpool: Asia, Appliance Manufacturer, 
Feb. 1995, Vol. 43. 
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China's climate, especially in the more steamy tropical coastal areas of the southeast, has meant that 
air conditioners are becoming a much sought after item. Many western companies are trying to tap into the 
Chinese market but are finding that the market has different requirements than that found in the West. For 
example, the central air conditioners found in residences in North America are not feasible in China because 
typical Chinese residences do not have the duc twork required for this type of conditioners. As wel l , the North 
American aircondit ionerwith the condensing unit, evaporator, and fan all housed together and mounted into the 
window or slotted in the wall are not practical for the Chinese because these bigger units would also take up too 
much of the limited window space in the Chinese homes. 

Adaptation 

Western companies are finding that in adapting air conditioners 
to China they have to deal with not only issues related to 'local 
use conditions' such as constraints of living space but also to 
different cultural perceptions of the product. For example, 
Fedders, a New Jersey based maker of air conditioners, found 
that Chinese buyers wanted something more 'sophisticated' 
than what it was offering in the United States. Fedders 
American' home air conditioners were basic compact units, run 

off household electricity, and either slotted into a window or a 
hole in the wall. These units were geared to the American 
market which viewed air conditioners as little more than a box 
that keeps the room cool. In China, their view of an air 
conditioner is quite different Because the purchase of an air 
conditioner can cost a few months wages it is viewed as a major 
purchase and therefore a status symbol. Their purchase of an 
air conditioner can be likened to all of the seriousness and 
attentiveness diat North Americans would put into purchasing 
a car. 

Fedders, who had mostly been involved in designing air condi
tioners for the American market, found that they had to develop 
a new product because they didn't offer the split system air 
conditioning unit which was preferred by the Chinese. Fedders 
eventually came out with a light weight, energy efficient stylish 
air conditioner that had features such as remote control and 
automatic air-sweeping mechanisms with the fan unit mounted 
on the inside room and the heat exchanger on the outside. 

Conclusion 

Western manufacturers, like Fedders, had to adapt their ah 
conditioners in a number of ways. The air conditioners had to 
be more stylish to reflect then higher status in China, had to be 
more energy efficient, and better adapted to the smaller living 
spaces, and limited window space. 

Taken from: Starting at Square One, and Multtfaceted Strategy, Appli
ance Manufacturer, February 1995, Vol. 43 , Issue 2, and Keeping Cool 
in China, Economistt, June4, 1996 Vol. 339 Issue 7960 

Split-system air conditioners 

Western companies found that the ai 

conditioners most preferred by the Chinese an 

the split-type air conditioning units. These ai 

conditioners have the unit containing the fan anc 

evaporator on the inside of the residences tc 

cool the room while the unit containing tht 

condenser and heat exchanger is mounted or 

the outside of the residence. This split systen 

means that the smaller evaporator unit can b( 

mounted on the inside wall. These units an 

quieter because the noisier condensing unit i: 

usually mounted outside. They are also mort 

convenient and effective because with the spli 

system a number of fan/evaporators can bepu 

in different rooms. So as not to take up space it 

the smaller Chinese residences these fan 

evaporators are mounted high on the wallt 

making remote controls necessary. Anothe 

reason why western companies were focusim 

on these moretechnically advanced higher em 

air conditioners is higher profict margins tht 

difficulty of competing against domestic ai 

conditioner manufacturers at the lower end. 
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