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1. Overview
In order to reduce energy consumption and emission of pollutants, China has begun to implement the policy of energy-saving and emission reduction during the 11th Five-year Plan from 2006. Statistics data prove that resident’s daily-life energy consumption amounts to 10% of the total end-use (National Bureau of Statistics, 2009), so the government has paid special attention to energy-saving and emission reduction in resident’s daily life. In order to push all people engaging into energy-saving and emission reduction activities, the Ministry of Science and Technology of China has organized experts to study the quantitative indicators of people's energy-saving and emission-reduction potentials and drawn up “Energy-saving and Emission Reduction Manual for the Public–36 Quantitative Indicators of People’s Energy-saving and Emission Reduction Potentials in Daily-life Behaviors”. Researches show that there are huge potentials in energy saving and emission reduction in our daily life. If all people are actively involved, 36 items of routine life behaviors can save about 77 million tce each year with an amount of CO2 emission reduction being about 200 million ton, thereby achieving obvious economic, social and environmental benefits. The National Energy Conservation Center also initiated in the first day of 2010 a nationwide advocating activity “I Promise Energy-saving and Emission Reduction” and joined with China Mobile, China Unicom and China Telecom to send public-service short messages of energy-saving and emission reduction to all mobile-phone users in China, so as to call on each person to start from himself and lead more people to energy-saving and emission reduction. Except that various measures have been taken to enable residents to be directly involved in energy-saving and emission reduction, we can also guide resident’s consuming behaviors to indirectly push energy saving and emission reduction among enterprises. For example, we can publicize the idea of energy conservation, rationally guide resident’s routine energy-saving habits and encourage them to purchase energy-saving and low-carbon products, thereby indirectly promoting enterprises’ technological innovation and developing energy-saving and environment-friendly products. 

  As a political, cultural and economic center in China with a permanent population of 17.55 million (in 2009), Beijing witnesses a total energy consumption of 65.70 million tce and the terminal daily-life energy using of 11.67 million tce, accounting for about 17.80% of total energy consumption, higher than the national average level. In 2009, the amount of the per capita daily-life energy using is 0.68 tce, far higher than the national average level. It is importance to rationally guide resident’s energy-saving and emission reduction behaviors, fully understand their energy-using habits, consumption selection and tendencies. From this point of view, we carried out questionnaires of consuming behaviors for Beijing residents to systematically analyze the tendency of resident’s consuming behaviors, which will be helpful to reasonably guide the resident’s consumption pattern and improve the result of energy-saving and emission reduction. 
  There were many studies about the relationship between household behavior and energy consumption since 1980s. Zhu, et al. (1983) studied the energy consumption focusing on home cooking and heating and household appliances based on the 343 families of different regions in China. They found at that time, China’s household energy efficiency was low as most of them used the conventional firewood cook stoves and there would be much potential for energy saving by using more efficient appliances. Qiu, et al. (1994) analyzed the urban energy consumption pattern in Beijing and Nanning by survey in 1989-1990. They found the household energy consumption levels in Beijing and Nanning were roughly equivalent to those of Japanese households in 1979. They proposed that Chinese household energy consumption can be more efficient by improving energy prices and using more energy-efficient appliances as well as improving building design. More survey were conducted to study the Chinese rural household energy consumption (Wang and Fend, 1996; Wang, et al. 1999; Chen, et al. 2006; Tonooka, et al. 2006). According to their findings, rural people in eastern China used more modern energy like electricity with more commercial energy becoming available and people’s income growing, but in western poor area, low-efficient biomass still dominated in the energy mix and thus more air pollutants and GHG were emitted as a result in western China rural area.
2. Sampling Survey Method and Descriptive Statistics of Samples
  We have carried out questionnaires of consuming behaviors among Beijing 18~64 year-old residents living both in the downtown and suburb, and collected 1015 valid samples. In order to ensure the above questionnaires are scientific and regulated, we have set up a strict quality control process to guarantee the representativeness of sample data (as shown in Figure 1). 
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Fig. 1 Review process of questionnaires on Beijing resident’s consuming behaviors

The valid samples in this survey are divided as per ages, education, occupation, per capita annual family incomes and living places. The basic information is shown in the following Table 1. 
Table 1  Basic information statistics of interviewers among valid questionnaires
	Ages
	Education
	Occupation
	Per capita annual family incomes

(ten thousand yuan)

	Classification
	Percentage %
	Classification
	Percentage %
	Classification
	Percentage %
	Classification
	Percentage %

	18-24
	18.91
	Primary school
	20.68
	Agroforestry
	5.52
	Less than 0.2
	5.32

	25-34
	55.07
	Middle school
	36.25
	Industry 
	10.05
	0.2-0.3
	16.16

	35-44
	14.00
	University 
	34.68
	Construction 
	5.81
	0.3-0.5
	17.04

	45-54
	8.77
	Postgraduate 
	8.39
	Transportation 
	7.88
	0.5-1.0
	17.05

	55-64
	3.05
	
	
	Trade 
	12.51
	1.0-2.0
	13.30

	More than 65 
	0.20
	
	
	Real estate
	6.89
	2.0-3.0
	10.05

	
	
	
	
	Education
	13.40
	3.0-5.0
	10.44

	
	
	
	
	Research 
	10.84
	More than 5.0
	10.64

	
	
	
	
	Student 
	7.78
	
	

	
	
	
	
	Others 
	19.32
	
	


3. Statistics and Analysis of Questionnaire Results

3.1 The resident’s consuming tendency will significant changes with increase of incomes 

(1) The consuming tendency of residents at different age groups has an obvious difference and middle-aged people are keen to purchase houses.  

When we made a survey on what kind of influences the increase of monthly incomes will bring to resident’s consuming behaviors, it has been found that, in case of an increase of 10% monthly incomes, 33.0% interviewees take traveling as their top priority; the older people are, the higher the percentage of taking traveling as their top priority is. For example, there are about 32% interviewees less than 45 years old choosing traveling as their top priority while as many as 46% interviewees more than 45 years old choosing it as their top priority. Affected by the traditional consuming idea, a quite number of people first choose to save their incomes, accounting for about 17.73%; however, 16.06% interviewees first choose to buy clothes in markets. In recent years, the price of houses in Beijing skyrockets, people mainly choose to purchase houses by installment; therefore 14.98% interviewees first choose to purchase their houses by installment and about 17% interviewees 25~34 years old first hope to buy their houses by installment. Although the inventory of private cars in Beijing rises fast, cars are luxury consumables after all and only 8.08% interviewees first choose to buy a car (as shown in Fig. 2). When incomes increase in a limited manner, more and more people therefore tend to ease pressure through traveling and improve their quality of life. 

If the monthly income increases 50%, the percentage of interviewees taking house-purchasing as their top priority is the highest. 30.94% interviewees first choose to buy their houses, among which those 25~44 years old have the strongest willingness to buy their houses, 32% and 35% respectively. Relatively, interviewees 18~24 years old and 45~54 years old have weaker intention to buy their houses, only 25% and 29% respectively. Secondly, people choose to travel and buy cars; 21.7% interviewees mainly 45~64 years old choose to travel. More incomes inspire people to buy cars and interviewees mainly 25~44 years old choose to do so. About 14.68% interviewees choose to save incomes (as shown in Fig. 2). As monthly incomes increase by a higher rate, houses and cars become the priority of the people group mainly 25~44 years old.  
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Fig. 2 Change of resident’s consuming tendency at different increase rates of monthly incomes

If the monthly income increases 100%, more and more interviewees first choose to buy their houses by installment, accounting for as high as 39.70%, especially those 25~44 years old amounting to as high as 43%. Traveling and buy cars are accounting for 18.92% and 17.93% respectively. About 14.09% interviewees choose to save their incomes and only 8% interviewees 45~54 years old choose to save, but about 16% and 17% interviewees older than 55 and younger than 25 years old respectively choose to save, which is relatively high. Less and less interviewees choose daily spending (as shown in Fig. 2).  

In a word, interviewees 25~44 years old have the strongest willingness to buy houses/cars and the aged and young people (older than 54 years old and younger than 25 years old) prefer to traveling and saving. Since the idea of “set up a home and establish a business” deeply roots in our mind and the price of houses in Beijing keep increasing, in case of income increase, more and more people first choose to invest in real estates and then such spending items improving the quality of life as traveling and car-purchasing. 

(2) Interviewees with higher education have higher tendency to buy houses and lower tendency to save. 
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Fig. 3 Change of consuming tendency of interviewees with different education 

When the monthly income increases 10%, interviewees not receiving higher education have a higher tendency to first choose to travel, about 34.95%, secondly to buy clothes, about 16.09%, then buy houses and saving, about 15%; only 8.3% choose to buy cars. Interviewees receiving higher education also tend to travel, about 32.67%, but as high as 21.31% choose to save and 12.78% and 8.5% first choose to buy cars and houses. Interviewees with postgraduate education have a higher tendency to buy houses, about 22.3%, secondly to buy clothes, travel and save, about 20% respectively, but only 4.7% first choose to buy cars. We can see that, with the same income increase, interviewees with different education levels have quite different spending tendency (as shown in Fig. 3). 

When the monthly income increases 50%, the consuming tendency of different groups witnesses a significant change. The percentage of interviewees first choosing to buy houses is the highest, about 32%. The interviewees with postgraduate education secondly prefer to travel and buy cars, and first choosing to save account for only 10%, which is relatively low. The other interviewee groups, apart from buying houses, more tend to travel and save, and the percentage of saving is about 15%. The interviewee group with higher education witnesses a small change in their tendency to traveling as their income increases, but not the same case for the interviewees with lower education. 

When the monthly income increases 100%, many interviewees first choose to buy houses, but the group with higher education accounts for as high as 45% while those with lower education about 35%. Interviewees secondly choose to travel and buy cars, but those with higher education have a relatively high rate of traveling and buying cars and lower rate of saving. Those interviewees not receiving higher education first choosing to save still witness as high as 15%; those interviewees receiving university and postgraduate education first choosing to save witness about 12% and 8% respectively (as shown in Fig. 3). The questionnaire result reveals that, people with higher education have more tendency to buy houses and less tendency to save. 

(3) Interviewees with higher per capita family incomes have higher tendency to buy houses and lower tendency to save. 

[image: image4.wmf]0.0%

10.0%

20.0%

30.0%

40.0%

50.0%

60.0%

70.0%

80.0%

90.0%

100.0%

l

o

w

 

i

n

c

o

m

e

 

1

0

%

l

o

w

 

i

n

c

o

m

e

 

5

0

%

l

o

w

 

i

n

c

o

m

e

 

1

0

0

%

m

i

d

d

l

e

 

i

n

c

o

m

e

 

1

0

%

m

i

d

d

l

e

 

i

n

c

o

m

e

 

5

0

%

m

i

d

d

l

e

 

i

n

c

o

m

e

 

1

0

0

%

h

i

g

h

 

i

n

c

o

m

e

 

1

0

%

h

i

g

h

 

i

n

c

o

m

e

 

5

0

%

h

i

g

h

 

i

n

c

o

m

e

 

1

0

0

%

saving

buy houses

buy cars

buy clothes

daily spending

traveling


Fig. 4 Change of consuming tendency of interviewees with different family incomes

When the monthly income increases 10%, traveling becomes popular; about 34% middle/low-income families first choose to travel while 29% high-income families (the per capita annual income is higher than 30000) also choose to travel. Middle/low-income families secondly choose to save, about 18%; high-income families secondly choose to buy houses, about 20%. Only 10% low-income families (the per capita annual income is lower than 5000) first choose to buy houses. Middle/low-income families have the lowest tendency to buy cars, only 7% (as shown in Fig. 4). Affected by family incomes, middle/low-income families have less tendency to buy houses and cars but more tendency to travel and save. However, when the income obviously increases, their consuming tendency will significantly change. 

When the monthly income increases 50%, for all family groups, the percentage of interviewees first choosing to buy houses is the highest, especially those middle-income families (the per capita annual income is 5000~30000), about 36%, and 33% and 24% for the high-income and low-income families respectively. Middle/low-income families secondly tend to travel, about 21%; high-income families secondly tend to buy cars, about 22%; saving is still popular among low-income families, about 17%, but witnesses a relatively low percentage among middle/high-income families, 12% and 14% respectively (as shown in Fig. 4). As the income increases, both high-income families and middle/low-income families are all interested in buying houses. 

When the monthly income increases 100%, most people first choose to buy houses; as many as 42% middle/high-income families first choose to buy houses while about 35% low-income families do so. The tendency of buying cars among middle/high-income families is only lower than that of buying houses, about 21%. Low-income families are more interested in saving, about 22% and only about 12% middle/high-income families are interested in saving. Traveling becomes the third choice for all families, 18%, 18% and 21% respectively (as shown in Fig. 4). The questionnaire result reveals that, people with a higher per capita family income have more tendency to buy houses and less tendency to save. 

3.2 Energy-efficient Appliances Haven’t Become the Top Priority of Consumers
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Fig. 5 Main factors considered when residents purchase home appliances

Home appliances are the main energy-consuming products in resident’s daily life and different products may have quite difference in energy consumption. We have therefore focused on surveying the key factors considered by Beijing residents buying home appliances, mainly including the brand, price, energy consumption, appearance, functions, after-sale services, etc. so as to discuss the role of the energy consumption indicator of home appliances played when consumers intend to buy them. The statistics result has shown that, differences in home appliances’ functional types result in significant change of main deciding indicators when consumers intend to buy them. Although the energy-consuming indicator of home appliances has been always one of the main deciding factors, it plays an obvious different role in terms of different types of electric appliances. For example, when interviewees buy home appliances with high energy consumption (fridge and air-conditioner), the energy-consumption indicator becomes the main deciding factor, about 45%; then the factors of brand and price, about 20% and 15% respectively. When interviewees buy washing machines and microwave ovens, although the energy-consumption indicator is also one of main considering factors, the functional indicator becomes the deciding factor, about 30%, then the factors of energy-consumption and brand. When interviewees buy home appliances with small energy consumption (TV), because different products have little difference in energy consumption, the factors of brand and price become the final deciding ones, about 70% (as shown in Fig. 5). Meanwhile, we have also found that, only 27.9% families have all their home appliances identified with energy saving, about 68.9% families have part of their home appliances identified with energy saving and 2.3% families haven’t any home appliances identified with energy saving. It reveals that we still have a long way to go in terms of publicity and promotion of energy-efficient electric appliances. The indicator of energy consumption is therefore not the most important deciding factor when residents buy home appliances and the government shall keep publicizing and encouraging the promotion of energy-efficient electric appliances. 

(1) Young people pay more attention to the appearance while middle-aged and old consumers pay more attention to after-sales services. Our survey data prove that, when TV, fridge and washing machine are bought, among the interviewees paying attention to the appearance, about 85% of them are less than 35 years old; among the interviewees paying attention to after-sale services, about 60% of them are more than 35 years old. However, the preferences of energy-consumption, brand and price witness little difference among different interviewee groups. Except for energy-consumption, brand and price, young people therefore pay more attention to the appearance while middle aged and old consumers pay more attention to after-sale services. 

(2) Interviewees with higher education more emphasize on the indicator of energy consumption. Among interviewees emphasizing on the factors of energy consumption, functions and after-sale services when buying home appliances, those with higher education (above the university level) have a higher rate. Among interviewees emphasizing on the price, those with higher education have a relatively low rate. So interviewees with higher education more emphasize on the indicator of energy consumption.

(3) Among interviewees with different family incomes, there is little difference in their preferences of purchasing home appliances. Survey data have shown that, unlike ages and education that result in big differences in spending behaviors and preferences among interviewees, family incomes result in little difference in their preferences of purchasing home appliances. Except for the functional factor that middle/high-income families prefer and the price factor that low-income families prefer, family incomes have not resulted in big differences in their preferences of buying home appliances in terms of other factors.  

3.3 Low-carbon travel is just because of no other choices 

As the inventory of private cars in Beijing rises quickly, the traditional travel mode depending on public transportation and bicycles keeps changing; more and more people choose private cars to go to work and go shopping, worsening traffic jam and increasing the per capita traffic energy-using and carbon emission in Beijing. Different travel modes in daily life therefore result in big difference in energy consumption. Survey on the travel mode in daily life (go to work and go shopping) reveals that, about 57.3% interviewees choose public transportation, 16.6% choose bicycles, 7.1% by foot and 19.0% choose private cars (there are about 11 private cars every 100 families in Beijing in 2010). That is to say, car owners will not give up their cars and select public transportation as their travel mode. In terms of ages, the interviewees younger than 35 mainly choose public transportation to go to work and go shopping in their daily life, accounting for an obvious higher percentage than those older than 35. In terms of education, many interviewees with university education prefer to drive private cars in their daily life, accounting for the highest percentage; many interviewees with postgraduate education prefer to go on foot, accounting for the highest percentage. In terms of family incomes, most high-income families prefer to drive private cars as their travel mode, accounting for the highest percentage and the lowest for those choosing to go on foot. Many low-income families choose public transportation as their travel mode, accounting for the highest percentage. The travel mode is closely related to the actual incomes; income increase results in a higher inventory of private cars and then the percentage of people choosing private cars as their travel mode keeps increasing. It is therefore of realistic significance to rationally guide residents’ travel mode and it is extremely urgent to advocate low-carbon travels.  

4. Main Conclusions and Suggestions

(1) As incomes increase, resident’s consuming behaviors will witness big changes. When the monthly income rises by 10%, the top priorities of interviewees are traveling and saving, accounting for 33.0% and 17.7% respectively. When the monthly income rises by 100%, the top priorities are houses and private cars (high energy-consuming and spending), accounting for 39.7% and 17.9% respectively. 

(2) When the public want to purchase home appliances, energy-efficient and environment-friendly products aren’t often their top priority; only 27.9% families have all their home appliances identified with energy saving. Only when people purchase such high energy-consuming appliances as fridges and air conditioners can they focus on the indictor of energy consuming. 

(3) The public mainly depend on public transportation and bicycles as their travel modes, accounting for about 80%. However, it relates to the inventory of private cars in Beijing. As ages, education history and incomes increase, people prefer private cars as their travel modes, accounting for a high percentage; therefore low-carbon travel is just because of no other choices. 

The questionnaire result reveals that, the energy-saving awareness of the public in Beijing needs strengthening, especially those younger than 35. The living mode of the public is changing from the traditional saving mode to the spending mode. People with increased incomes prefer to purchase houses and private cars (high energy consumption and high spending). The government shall therefore further strengthen publicity and education on energy-saving and emission reduction, improve the energy-saving awareness of the public and reasonably guide citizens to a saving consuming behavior pattern. 
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