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Abstract: 

Realize the situation about CO2 emission in Europe and China. Find out which 

reasons caused the CO2 emission will be changed. We did the data collection: CO2 

emissions from China and EU. Energy consumption (include the total, electricity and 

transportation) and energy structure. Increased CO2 emission caused by Global 

warming. The CO2 emission increased with fossil-fuel use increased.  

China almost used of fossil energy, in 2004, domestic use for coal achieve to 67.7% 

of the total energy consumption. In 2010, the coal supply account for 48% of the 

world; the coal supply in 2000 to 2009 increased 85.5%. The CO2 emissions in 2009 

is 6803.92 mil-tones, increased 13.32% than 2008, No. 1 of world.  

EU energy structure is keep changed, the rate of utilization for traditional 

fossil-fuel was gradually reduced. In 2010, the EU coal supply 8% of the world, 

2000-2009 presents negative growth (3.8%). The CO2 emissions in 2009 were 4310.3 

mil-tones, more than 2008 years to reduce 6.9%. 

CO2 emission based on energy consumption; Energy consumption is supply a 

variety of services to people. We must consider with population. China‟s CO2/per 

capita less than average level in world, and lower than most EU countries. 

  China and EU are planning for future energy structure (reduce the use of fossil-fuel 

and increase renewable energy construction), that means up to energy saving and 

emission reduction purpose. The emission reduction of focus is to change the energy 

structure, reduce fossil-fuel use.  

China predicting the coal utilization rate under 60% of the total energy 

consumption. Thus, by 2020, forecast reducing 40-45% CO2 emission based on 1995. 

EU energy structure better than china, while they planning energy saving reach 20% 

at 2020, and improve the renewable energy use. By 2020, EU-27 forecast reducing 

20% CO2 emission based on 1990 CO2 emission. 
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1. Introduction 

It is well known that energy is kind of source which is important for country and 

people. People use it every day and it's important to a country's economic. Energy can 

be produced by different types of sources, such as fossil fuel, renewable energy and 

nuclear power. Among these energy sources, fossil fuel has a great impact on 

environment due to CO2 emission. 

Nowadays, with the fast development of economic and technology, large amount 

of energy is demanded every day. The consequent effect on global warming caused by 

CO2 becomes a serious concern while we are using energy. Thus, to fight for global 

warming Kyoto protocol was organized in 1997 in Japan [1], hundreds of countries 

reached the agreement in Japan, 1997; all members get a target that is in the future the 

members must control the greenhouse gases within a proper range. From 1998 to 

1999, there are 84 country signed this agreement. Since 2009, totally 183 country are 

signed this agreement. 

This thesis is focused on CO2 emission in the whole world, in particularly in 

Europe and China. Large number of data is collected indicating the tendency of CO2 

emission from past to now, the changes of which is discussed with respect to the 

energy consumption for electricity and transportation by fuel type? As well as energy 

structure. In addition, how to reduce the CO2 around the whole world is also discussed 

in this thesis.  
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1.1Background 

1.1.1 Global warming with CO2 emission 

Global warming is a phenomenon means a gradual increase in the earth's average 

surface temperature which cause by anthropogenic global warming. 

  When sunlight reaches Earth's surface some is absorbed and warms the earth and 

most of the rest is radiated back to the atmosphere at a longer wavelength than the sun 

light. Some of these longer wavelengths are absorbed by greenhouse gases in the 

atmosphere before they are lost to space. The absorption of this long-wave radiant 

energy warms the atmosphere.  

The atmosphere contains a variety of gas. Some kinds of them can influence the 

Global warming, we called greenhouse gas (GHG). The most important greenhouse 

gas is moisture (H2O), hydrosphere produced about of the greenhouse effect of the 

whole greenhouse 36-72%, second is carbon dioxide (CO2) is about 9%-26% [2]. 

“The Kyoto protocol” provides the emission reduction for 6 GHG can become 

clean development mechanism. The 6 GHG are: (1)Carbon dioxide (CO2);  

(2)Methane (CH4); (3)Nitric oxide (N2O); (4)Hydrogen fluorine carbon (HFCs); 

(5)Perfluorocarbon (PFCs); (6)Six fluoride sulphur (SF6) [1].  

With the development of industry, must get more electric power, cars and 

industrial product to support the operation of the human‟s life. Fossil energy has high 

stock; easily transform to heating and electricity; Convenient transportation and low 

prices. Then, in view of energy technology not developed age and Transportation 

network coverage was not comprehensive age. So we need combustion more and 

more fossil fuel to get more power. Burning of fossil energy will produce large 

amounts of carbon dioxide. Following those activities will produce a lot of CO2 than 

formerly.  

According those concepts, we can‟t control moisture (H2O). But we can have some 

plan for reduce CO2 emissions. 

CO2 emissions caused by processes of enterprise, organization and individual in 
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production, transportation, utilize and recycling the product. For example: Factory 

produce a box of battery, this production process need some raw material and energy 

the battery delivered to the transportation process of sales market, people are using it 

in the process, recycling them. 

In the traditional industrialization, manufacturing is on the clustering, a large number 

of CO2 emissions have been impact environment, this directly make global climate 

changed [3]. 
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1.1.2 Energy consumption in China and in Europe Union 

In China 

China‟s area is almost 9.6 million square kilometers. China has 23 provinces, 5 

autonomous regions, 4 municipalities directly under the central government and 2 

special administrative regions. In all 34 provincial administrative regions and 1.37 

billion people [4]. The china‟s mapping is shown in figure 1. 

 

                Figure 1. Map of China [5] (source: Traveling, Soundseechina)  

  

  

China began to develop industry from the 1950s. Energy consumption as well as the 

portion by different types of resources were listed in Table 1. China had abundant 

fossil-fuel reserves, and its industry analysts say they lag in technology. Fossil-fuel 

also called non-renewable resources，advantage of them:  

(1) Convenient for transport, storage, mining and refining. 

(2) Convenient for transform power. 

(3) Cheap. 

During 1955 to 1960 many industrial facilities are based on coal, use of coal 
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accounts for the china‟s total energy consumption by 90%. After 1960, China began 

to utilize the hydropower., but the percentage of the energy consumption by 

hydropower is remained low. As the time goes on, china's energy consumption 

structure keep changing. The proportion of coal used become lower than formerly (at 

2004, coal is 67.7%). Besides, nuclear energy Started to develop from 2007, which 

accounts a rather low portion of the total energy consumption, i.e., only 1% - 2% [6]. 

 

Table 1. Energy consumption for different sources types in china, 1955-2004. [6] (Source: 

China’s energy statistics report) 

Year  Total energy 

consumption 

(10 kilo-tones 

of coal 

equivalent)
(1)

 

Coal 

(%) 

 

 

Fossil 

oil 

(%) 

 

 

Natural 

gas (%) 

 

 

Hydropo

wer (%) 

1955  6968 92.9  4.9  2.1   

1960  30188 93.9  4.1  0.5  1.5 

1965  18901 86.5  10.3  0.9  2.7 

1970  29291 80.9  11.7  0.9  3.5 

1975  45425 71.9  21.1  2.5  4.6 

1980  60275 72.2  20.7  3.1  4 

1985  76682 75.8  17.2  2.3  4.7 

1990  98703 76.2  16.6  2.1  5.1 

1991  103783 76.1  17.1  2  4.8 

1992  109170 75.7  17.5  1.9  4.9 

1993  115993 74.7  18.2  1.9  5.2 

1994  122737 75  17.4  1.9  5.7 

1995  131176 74.6  17.5  1.8  6.1 

1996  138948 74.7  18  1.8  5.5 

1997  137798 71.7  20.4  1.7  6.2 

1998  132213.9 69.6  21.5  2.2  6.7 

1999  130119 68  23.2  2.2  6.6 

2000  130297 66.1  24.6  2.5  6.8 

2001  134914 65.3  24.3  2.7  7.7 

2002  148222 65.6  24  2.6  7.8 

2003  170943 67.6  22.7  2.7  7 

2004  197000 67.7  22.7  2.6  7 

 

 

 

（1）1Kg of coal equivalent（1kgce）=7000kcal/kg=29307kJ/kg or 29.3GJ/t 
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In Europe Union: 

EU‟s area is 4.324 million square kilometers. In all 27 Member states and 0.5 

billion people [7]. 

The EU‟s Mapping is shown in figure 2. 

 

                    Figure 2. Map of EU-27. [8] (Source: Google photograph) 

In recent years, some European countries began to reduce local coal mine. One of 

the typical examples is Germany, it was a traditional coal producer in European. The 

Germany‟s Ruhr was a main European's coal production center since the industrial 

revolution. Germany got huge benefit because of the rich coal reserves. But, in recent 

years, Germany gradually closed coal mine enterprises, and improve development of 

new energy for industry, that makes Germany's energy structure realize the great 

changes. New energy's operation in Germany has good development. At the same 

time, Europe's energy structure, the usage of the coal was falling, currently only 18% 

[9] of European electric power is provided by coal, which is lower compared with 
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other regions.In Sweden, the conventional thermal plant only supply 4% electric 

power [10]. 

However, for closed coal mine, in Europe also had many dissenting voices. Since 

European countries had greater difference between national energy structure; to stop 

of subsidies for coal industry, and then closed each countries' coal mine of impact are 

difference. In higher coal production regional may be had relatively stronger 

opposition. Moreover, the European economy because the financial crisis and the debt 

crisis; the unemployment will be rise with closed coal mine. However, by 

governments‟ efforts, the coal supply in Europe been greatly reduced. 

 

 

     Figure 3. Energy consumption by fuel in the EU-27, 1990-2005 [11] (oil equivalent
(2)

) 

    (Source: European Environment Agency)  

 

(2) 1Kg of coal equivalent (1Kg oe) =10000kcal/kg=41868kJ/kg or 41.9GJ/t.  
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2. Method: 

This thesis is completed by means of searching information and data from literature 

review and webpage. The obtained data are manipulated in excel and presented in the 

form of figures or table. 
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3. CO2 emission in whole in world, China, European 

unions and America. 

3.1 Global CO2 emissions 

  In the 2009 United Nations Climate Change Conference [12]. Now the CO2 

emission increase has drawn the attention of the whole world. Energy efficiency 

factors and energy types will act as leading position and energy conversion will play 

more and more important role [13]. In this chapter knew situation about CO2 emission, 

and analyzed relationship between CO2 emission and energy types. 

  Before the industrial revolution, people's life are depends on mainly on the 

manpower, animal power and less of the wind power. As a result of these dynamic are 

very primitive method, road network transportation's efficiency is very low. People‟s 

needs are more and more. Therefore, in the middle of 1800s, the industrial revolution 

began in England. In the late 1800s spread to Europe; Until the 1800s spread to North 

America; China in the early 1900s spread gradually began to industrial development. 

Outstanding scientists are invention steam engine, combustion engine and 

bioengineering etc. People from these changing enter into "the age of machines", " the 

age of electricity" and the "the age of informationization". 

The data collection of interval is 1980-2009. First of all, we observed a “boundary”: 

21st. Because in the 21st people enter into “the age of informationization”, that means 

world‟s rapid economic growth and people‟s great spending power. So, electronic 

products and cars become diversification. These reasons signify need more power and 

more raw materials to produce. 

 We look at world CO2 emissions in 1980 to 2000 which is shown in Table-3. 
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Table 3. CO2 emissions in 1980 to 2000 [14]. (Source: Nationmaster.com). 

Region 1980 1985 1990 1995 2000 

(mil 

tones) 

(mil 

tones) 

(mil 

tones) 

(mil 

tones) 

(mil 

tones) 

World 18433.92 19542.06 21615.99 22150.06 23803.63 

Asia & 

Oceania 

3541.47 4277.98 5262.88 6637.79 7226.09 

North 

America  

5475.03 5329.83 5814.66 6151.11 6819.3 

Europe  4680.33 4553.82 4545.69 4309.03 4457.78 

Eurasia  3081.87 3535.69 3820.85 2467.47 2327.48 

Middle 

East  

490.73 579.18 729.88 901.31 1093.94 

Central 

& South 

627.37 624.63 716.33 857.61 991.8 

America  

Africa  537.12 640.93 725.7 825.73 887.25 

 

CO2 emissions almost increase 1000 mil tones/5 years in the world. Asia's growing 

faster, 1980 to 2000 increased 100%. Asia had exceed North America as the world's 

largest carbon emissions‟ region at the 1995. In particular, since 1990 Europe CO2 

emission has been reduced year after year. 

2000 later, some reasons lend to increased CO2 emission: 

1) The third world countries have started to large-scale industrial development.  

2) A large number of digital products appeared. 

CO2 emissions will be more difference between different regions. We can saw 

these changes in Table-4.  
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Table 4. CO2 emission in 2000-2009 [14]. (source: Nationmaster.com)   

Region 2000 2005 2008 2009 2009 2008 to 

2009 

changing 

(%) 

2000 to 

2009 

changing 

(%) 

(mil 

tones) 

(mil 

tones) 

(mil 

tones) 

(mil 

tones) 

(per 

capita, 

tones)   

World 23803.63 28366.15 30493.23 30398.42 4.49 -0.30% 27.9 

Asia & 

Oceania 

7226.09 10546.09 12338.41 13264.09 3.53 7.5 83.6 

North 

America 

6819.3 7014.04 6885.07 6410.54 14.19 -6.9 -6 

Europe 4457.78 4676.73 4628.98 4310.3 7.14 -6.9 -3.3 

Eurasia 2327.48 2519.18 2595.86 2358.03 8.32 -9.2 1.3 

Middle 

East 

1093.94 1449.21 1658.55 1714.09 8.22 3.3 56.7 

Central 

& South 

991.8 1104.02 1228.65 1219.78 2.57 0.7 28.4 

America  

Africa 887.25 1056.89 1157.71 1121.59 1.13 -3.1 26.4 

   

  According these data, CO2 emissions has rapidly growing in 2000 to 2005. It is 

4562.52 mil tones that means almost equivalently amount of 23 years‟ CO2 emissions 

before 2000. In Asia, CO2 emissions increased 83.6% in 2000 to 2009. Europe and 

North America are reduced the CO2 emissions, this is a substantial difference. 

 

  The CO2 emissions of different region has Have certain of understanding. We look 

at countries. Obviously, except the United States, China's CO2 emission almost equals 

the amount of other top 10 countries. We consider have three main reasons to 

increased China‟s CO2 emission: 

  1) As economy grows fast in China, nowadays demands for energy become so high. 

2) China has a lot of thermal power plants. In China, fossil-fuel used has a lot of 

proportion, until to 2007, the percent of coal used accounts for the total energy 

consumption 67%. 

3) China is "the workshop of the world", such as Ipod, automobile parts and clothes 

are produced in China. But those products need to supply many countries. 

China's energy consumption was rapid increase, CO2 emissions corresponding 
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increase. 

 

Table-5, Tpo-10 CO2 emissions from consumption of energy, 2008-2009 [15].  (Source: 

BIOONNEWS) 

 Country 2008 CO2 emission   

(mil tones) 

2009 CO2 emission   

(mil tones) 

1 China 6803.92 7710.50 

2 United States 5833.13 5424.53 

3 India 1473.73 1602.12 

4 Russia 1698.38 1572.07 

5 Japan 1215.48 1097.96 

6 Germany 823.07 765.56 

7 Canada 598.46 540.97 

8 Korea, South 521.77 528.13 

9 Iran 510.61 527.18 

10 United Kingdom 563.88 519.94 

  EU-27 only had two countries (Germany and UK) on the list, and they were 

appeared downward trend. China continued growth. 

But the CO2 emission is closely related with population. Because more people need 

more car, electricity, computer, articles for daily use .etc. That means more people 

will use more energy and product to support living. We look at CO2/per capita in re 

region. 

 

 

Figure 4 Carbon dioxide emissions (CO2), metric tons of CO2 per capita in region. 

[29] (source: energy environment agency) 

 

app:ds:articles%20for%20daily%20use
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China‟s CO2/per capita less-than the average level in the world; EU-27 was more 

steady growth; USA was keeping highest of the world. Now we see the rank about 

CO2 emission per capita (metric CO2 per capita) in countries which is shown in table 

6. 

 

 Table 6. Carbon dioxide emissions (CO2), metric tons of CO2 per capita in countries. 

[30] (source : Wikipedia) 

 

 According Table 6, we found: 

1) China‟s CO2 emission is NO.1 of the world, but the CO2/per capita is lower than 

US and most EU-27. 

2) US and EU were steady growth and slightly down; China was continue growth.  

  In next chapter, we analyzed relationship between CO2 emissions and energy use. 

 

 

 

 

 

 

Rank Country 1990 1995 2000 2001 2005 2006 2007 2008 

12 
 United 

States 

19.1 19.3 20 19.3 19.3 18.8 18.1 17.5 

23  Russia  

- 10.5 9.8 9.9 10.6 11.7 11.8 12.1 

37  Germany  

- 11 10.1 10.4 9.8 9.9 9.6 9.6 

38  Japan 

9.4 9.9 9.7 9.6 9.7 9.7 9.8 9.5 

43 
 United 

Kingdom 

10 9.7 9.2 9.3 9 9.1 8.9 8.5 

65  France  

7 6.8 6.2 6.5 6.4 6.2 6.1 6.1 

74  Sweden  

6 6.1 5.7 5.7 5.7 5.4 5.4 5.3 

78 China  

2.2 2.7 2.7 2.7 4.3 4.6 4.9 5.3 

145  India  

0.8 1 1.1 1.1 1.2 1.3 1.4 
 

http://en.wikipedia.org/wiki/United_States
http://en.wikipedia.org/wiki/United_States
http://en.wikipedia.org/wiki/Russia
http://en.wikipedia.org/wiki/Germany
http://en.wikipedia.org/wiki/Japan
http://en.wikipedia.org/wiki/United_Kingdom
http://en.wikipedia.org/wiki/United_Kingdom
http://en.wikipedia.org/wiki/France
http://en.wikipedia.org/wiki/Sweden
http://en.wikipedia.org/wiki/China
http://en.wikipedia.org/wiki/India
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3.1.1 Regional energy use 

In the early stages of the industrial development, machines and power stations are 

based on fossil-fuel. Because the processes of fossil-fuel change to energy are 

relatively easier than other ways which is combustion. Therefore that was produced a 

lot of carbon dioxide. People didn't realize that it will cause impact of environment at 

early stage. But accumulate over a long period, gradually perceive climate and 

environmental become unusual. 

In last chapter, we knew the CO2 emissions reduced in Europe, and China 

continued growth. Because, about 80% of CO2 emissions during the processes of 

combustion and drying [16]. Now, we observe energy consumption in world. 

 

Table 7. Energy use and growth in 1990-2008 of world [17].  

(Source: IEA/OECD, Population OECD/World Bank) 

Regional energy use (kWh/capita & TWh) and growth 1990–2008 (%) 

  kWh/capita Population (million) Energy use (1,000 TWh) 

  1990 2008 Growth 1990 2008 Growth 1990 2008 Growth 

USA 89,021 87,216 – 2 % 250 305 22 % 22.3 26.6 20 % 

EU-27 40,240 40,821 1 % 473 499 5 % 19 20.4 7 % 

Middle 

East 

19,422 34,774 79 % 132 199 51 % 2.6 6.9 170 % 

China 8,839 18,608 111 % 1,141 1,333 17 % 10.1 24.8 146 % 

Latin 

America 

11,281 14,421 28 % 355 462 30 % 4 6.7 66 % 

Africa 7,094 7,792 10 % 634 984 55 % 4.5 7.7 70 % 

India 4,419 6,280 42 % 850 1,140 34 % 3.8 7.2 91 % 

Others* 25,217 23,871  1,430 1,766 23 % 36.1 42.2 17 % 

The 

World 

19,422 21,283 10 % 5,265 6,688 27 % 102.3 142.3 39 % 

According Table 2: 

(1) China‟s energy use had a rapid growth, and CO2 emissions also growth. 

(2) EU-27‟s energy use just increased 7%, but CO2 emissions were reduced. 

 

Therefore, energy consumption not the conclusive factor changed CO2 emissions. 

Then, we from the global energy structure analyzed. 

http://en.wikipedia.org/wiki/Member_state_of_the_European_Union
http://en.wikipedia.org/wiki/The_World
http://en.wikipedia.org/wiki/The_World
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Figure 5. [18] (Source: the oil drum) 

Oil and coal consumption occupy more than half for total energy consumption. They are 

fossil-fuel, process for energy conversion will produced more CO2 emissions than other 

energy sources.  

  In background, we find energy use in China, coal supply is almost 70%, EU used 

more oil. Then, view development situation about those two sources. 

 

                            Figure 6. [18] (Source: the oil drum) 

Since 2000, global primary energy from coal become faster increased than before, the 

global and China‟s CO2 emissions also had the same condition. 
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                              Figure 7. [18] (Source: the oil drum) 

 

3.2 China’s CO2 emission 

  According to compare CO2 emission form EU and China‟s with energy 

consumption. We found that, from energy structure can more clear to find out the 

focus which is influence CO2 emission. 

3.2.1 CO2 emissions for the main domains in China 

China from an agricultural country, and gradually become an industrial country. 

With the economic growth, industrial products import and export fast growth. From 

1980, the second industry of carbon dioxide emissions is 70% of total CO2 emission, 

1995 reach to 80%, that CO2 emissions growth year after year. Because China a lot of 

power generation are to rely on coal. For example, in 2000, China's coal use 28% of 

the world; In 2009, reach to 47% [19]. This is a very large number, almost close to 

half of the world. In domestic used a lot of coal, China's CO2 emissions in 2007 

surpassed the US to become the NO.1 of world [15]. 

The traditional first industry's CO2 emissions were insignificant, relative to other 
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new industries. 

In 2005, the Chinese buy large vehicles. The growth of the vehicle is very big. 

China is become a biggest car market. China used fuel was increased for 

transportation. China's fuel supply system was almost all needed oil, and biological 

fuel and other renewable fuel is still in its infancy. 

China is an industrial country. Electric power, heating and factory accounted for 

74.3% of the total CO2 emission [19]. In the next chapter we will specific analysis 

energy consumption and CO2 emissions of electricity and transportation.  

   

              Figure 8. CO2 emissions for china’s important domain [19] 

 

The first industry means agriculture, forestry, animal husbandry and fishery. 

The second industry means mining, manufacturing, electricity, water production 

and supply system, construction industry. 

The third industry means in addition to the first and second industry. The third 

industry including: transportation, storage and the postal service, information 

transmission, computer service and software, service industry, etc. 

  The data for each industry‟s CO2 emissions is shown in Table-6. 
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Table 8. CO2 emissions for Primary industry, Secondary industry and Third industry. 

[20] (Source: Baiduwenku) 

year Total CO2 emission   

( 10 kilo-tones) 

Primary industry 

( 10 kilo-tones) 

Secondary 

industry  

( 10 kilo-tones) 

&percentage(%)   

Third 

industry 

( 10 

kilo-tones) 

1980 40502.99 4643.38 29209.39 (72.11) 9790.96 

1985 51713.34 3267.56 36895.3 (71.34) 13012.8 

1990 66477.8 2957.9 49848.38 (74.98) 14655.11 

1995 87510.87 2123.15 71102.78 (81.25) 14418.94 

2000 90202.34 1989.15 73604.55 (81.59) 14474.64 

2001 92297.31 1854.86 75327.69 (81.61) 14812.29 

2002 97535.49 1737.27 79792.91 (81.80) 15484.81 

2003 114420 1833.22 95197.46 (83.19) 16926.58 

2004 131500.9 2018.94 109713.1 (83.43) 18923.55 

2005 144884.1 1974.31 121661.9 (83.97) 20264.27 

2006 223098.1 1805.24 189832.2 (85.08) 29998.32 

2007 317776.1 1502.64 272343.6 (85.78) 40789.11 

  The second industry taken a large proportion of CO2 emission, it means it‟s greater 

than 80% since 1995 to 2007. Therefore, we got an inference: second industry was the 

main factor influence CO2 emissions.  

Because any domain's industry must involve electricity, such as: factories, offices, 

schools, service industry, transportation and supermarkets etc. So in the next chapter, 

we'll start with electricity. 
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3.2.2 Electricity 

The electric power industry is the foundation of the energy industry, as the current 

technology to see, we having any new energy can replace its practical applications. So 

even if 2030 later, the electric power industry is expected to still main energy of 

global economic development. The recession we consider that means this industry 

operation quite mature, lead to electricity profit rate is lower than the industrial 

average level. 

Now, we still haven't new ways to achieve electric advantage in the social life. 

Human develop with new energy and environmental protection, convert concept to 

technology for application, our way of life will continue to profound changes, while 

power will play a important role. 

The electric power industry in different countries have different period. Effect on 

our country's important factor is the industrialization. 

2009. The national electric power consumption by 6.67% improved since the 2008. 

The third industry growth is 12.74%. Electricity consumption in 1984 was world first. 

2010 and 2011，the electricity consumption continued to increased. Now China's 

energy consumption also was world first [15]. 

China's power structure was give priority to thermal power. 2009, among them with 

coal as raw material for 74.49% of the total installed capacity. Compared to the 

previous year reduced 1.56%.  The proportion of thermal power installed since 2002 

Continuous increase seven years; but it was decreased for 2 years since 2008. By 

2009, China had most of the mw supercritical unit of world; 300 MW thermal power 

until to 42.67% in 2000, that increased to 69.43% by 2009. The average thermal 

power unit single capacity from 54 MW (at 2000) increased to 103.1 MW (at 2009). 

In 6000 kW or more power plant's thermal power installed capacity, heating unit 

capacity is 22.42%, enhance 3%. 

Hydroelectric installed capacity improved. By the end of 2009, the national 

hydroelectric installed capacity is 196000 MW, its increased 0.68% than 2008, China 

had the world's largest hydropower installed capacity. 
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Nuclear power construction is the largest of the world. By the end of 2009, the 

national nuclear power installed capacity of 9080.1 MW, the world's ninth; Building 

construction scale 21920 MW, the first in the world. 

Wind power installed capacity were double growth for four years. By the end of 

2009, the installed capacity of wind power were 17600 MW up to the grid, enhance 

109.82% than previous year; in 2009, the wind power generating electric power were 

growth of 111.1%, higher than the installed capacity growth.  

 The renewable installed capacity was also increased, total installed capacity were 

26006 MW (including wind power) [19]. 

 

    

 

   Figure 9. China‟s total installed capcity (MW) by 2009 [19] 

(Source: China’s power industry research report) 

 

In China, the electricity consumption is enormous value. In 2009, the total electricity 

consumption is 36595 TWh, increase 6.67% than 2008. The second industry 

consumption is still the largest, as 73.4%. 

2010, the national power consumption increases by 14%. 

2011, the national power consumption increases by 11.9%. 
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The data is shown in Table-7. 

 

Table 9. Electricity consumption. [19] (Source: China’s power industry research report) 

                 Electricity used in China (TWh)  

 Primary 

industry 

Secondary 

industry 

Third 

industry 

resident Total 

2009 940 27137 3944 4575 36595 

2010 984 31318 4497 5124 41923 

2011 1022 35045 5104 5544 46934 

 

As is known to all, burning coal and lignite produced a lot of GHG, but now there 

are a lot of different resource, needs analysis and comparison. Different power plants 

produced different value of CO2 emissions which is shown in figure-6.  

 

Figure 10. CO2 emissions from different power plants. [21]  

(Source :European Environment Agency) 

   

According to the figure-6, fossil-fuel use is still the important factor caused CO2 

emissions increased. China had a lot of conventional thermal power plant operation, 

no doubt that is bigger obstacle for reduce CO2 emissions. From the coal supply of 

global, observe China's industrial structure dependent on coal. 

China's coal supply is NO.1 of world since 2000. 2009 compared with 2000 

increased by 124.6%. The amount of 2010 is higher than the amount of EU & US; 

2010, China‟s coal supply is 48% of the global, nearly half. From 2000 to 2010, the 
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utilization rate increased by 85.5% [22]. 

 

Table 10. Regional coal supply (TWh). [22] (Source: Wikipedia) 

Regional coal supply (TWh), share 2010 (%) and share of change 2000–2010 

  2000 2008 2009* 2010*  %* Change 

2000–2009* 

North 

America 

6,654 6,740 6,375 6,470 16% -1.2 % 

Asia 

excl. 

China 

5,013 7,485 7,370 7,806 19% 18.9 % 

China 7,318 16,437 18,449 19,928 48% 85.5 % 

EU 3,700 3,499 3,135 3,137 8% -3.8 % 

Africa 1,049 1,213 1,288 1,109 3% 0.4 % 

Russia 1,387 1,359 994 1,091 3% -2.0 % 

Others 1,485 1,763 1,727 1,812 4% 2.2 % 

Total 26,607 38,497 39,340 41,354 100% 100 % 

Source: IEA, *in 2009, 2010 BP* 

Change 2000–2009: Region's share of the world change +12,733 TWh from 2000 to 2009 

 

  Thus, we think China's coal supply by 2015 still continues growth, because the 

electricity consumption will be increased year after year, reform for power plant is 

very difficult, coal supply will increase in a certain time, so CO2 emissions will 

continue add. 

 

 

 

 

 

3.2.2 Transport 

In 2007, the traffic use 2.116 billion tons oil all over the world, Accounting for 

61.7% of the global total oil consumption. According to IEA calculate, in 2007 global 

traffic department emission 6.623 billion tons CO2, accounting for 23% of the energy 

activities CO2 emission. Is expected to 2030 the CO2 emission will be increase 41% 
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to reach 9.3 billion tons. In 2008 the European union (EU-15) traffic department 

emissions are 829 million tons CO2, accounting for 25% of the total. In EU-15 most 

of the industrial areas have successful reduction their emissions, however their traffic 

department increase CO2 emission 21% between1990-2008 [23]. How to reduce CO2 

emission with traffic area is the most important part in developed country.  

According to „The People’s Republic of China. Initial National Communication 

on Climate Change‟. In 1994 China emitted 166 million tons CO2 in traffic area, 

Accounting for 5.4% of the total CO2 emission. After 1994 we can‟t find some 

official date or document of CO2 emission in traffic. We use date from a research 

report (China Transport CO2 Emission Study) by Cai Bofeng. In this report they use 

the date the fuel use in 2007 to calculate the CO2 emission. In China two national 

companies sell the fuel. So we can get the date about how much fuel we used in 2007. 

From the date we know road traffic is the main CO2 emitter in the transportation 

system. 

 
        Figure 11. CO2 emissions from China transport by 2007 [23] 

        (Source: Chinese academy for environment planning) 

In 2007, China transportation department are emitted 436 million tons CO2. 

86.32% come from road traffic, 5.49% come from water transportation, 5.14 come 

from air transport and 3.05% come from railway transportation.  

In 2007, the CO2 emission from transportation department are accounting for 

23% of CO2 emission of energy activities all over the world. In China, the proportion 
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is only 7%. Just two years later, China became the biggest automobile manufacturing 

and marketing country. It means China have huge potential to increase their CO2 

emission with transportation. From 1994 to 2007 the emission from transportation is 

increased 160%, at the same time the total emission is increased 118%.  

In the next 10 years, China will have a high speed developing with road transport 

and air transportation. How to reduce emission from transportation is the most 

important thing with develop country.  

Comparison of transport sub-sectors CO2 emission shares between China and 

International level in 2007. 

 

4.2.2.1 Road traffic:  

Road traffic is the main part of the transportation system all over the world. In 

2007, China use 180 million tons oil, among them 55.19 million tons are petrol and 

97% are used in motor vehicle. The other 125 million tons are diesel and 55% of them 

use in motor vehicle. From these date we can know in 2007 we use 54.15 million tons 

petro and 68.20 million tons diesel in road traffic and emitted 376.36 million tons 

CO2. [1] In road traffic system it‟s hard to reduce CO2 emission. Because it‟s in 

relationship to a lot of company and country, in different country they have different 

situation and law with reduce CO2 emission in traffic system. 

 

4.2.2.2 Railway transportation: 

There are three kinds of train in China, they are steam engine, combustion engine 

and power machine. In China the steam engine train is already eliminated, so the 

combustion engine train is the only train which emitted the CO2 gas. The date what 

we find is form (Year book of China transportation and communication 2008). In 

2007, 35% of energy using in railway transportation are fuel, 1.8% of them are petrol 

and most of them are diesel. In 2007, China railway use 4.3 million tons diesel and 
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emitted 13.3 million tons CO2.  

 

4.2.2.3 Air transport: 

    The consumption of aircraft is aviation kerosene. The date form (Year book of 

China transportation and communication 2008). In 2007, China use 11.29 million 

tons aviation kerosene and emitted 22.4 million tons CO2. 

 

4.2.2.4 Water transportation: 

Water transportation always uses fuel oil and diesel. Coastal ship use No.120, 

No.180 and No.380 fuel oil. The ships which run in inland are used diesel. The date 

form (Year book of China transportation and communication 2008) that shows in 

2007 water transportation are emitted 23.94 million tons CO2 [23]. 

 

Table 11 CO2 emissions from transportation.  

(Source: Chinese academy for environment planning) 

Transportation 

type 

 Global Appendix 

(%)  

EU-15 

(%) 

  Japan 

(%) 

  USA 

   (%) 

 China 

  (%) 

Road traffic  72.84  88.93  94.17  90.04  85.33  86.32 

Air transport   6.25  2.62  4.57  9.23  5.14 

Water 

transportation 

 27.19  2.77  2.54  5.12  2.93  5.49 

Railway 

transportation 

  2.05 0.67  0.27  2.51  3.05 

 

    Thus, we think China's energy consumption and CO2 emissions before 2020 will 

still continues growth [24], because the electricity consumption will be increased year 

after year, reform for power plant is very difficult, coal and oil supply will increase in 

a certain time, so CO2 emissions will continue add in China. 
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3.3 Europe Union’s CO2 emission 

At present, the EU had diversification power production, the European Union in 

traffic field reached similar energy diversification. The European Union has enough 

technical ability development of Biofuel, thermonuclear fuel and hydrogen fuel, etc. 

In these years EU was a pioneer to reduce CO2 emissions. In this chapter we will talk 

about some distinctive country in Europe and find out how are they reduce CO2 

emission in electricity and transportation system.  

 

 

Figure 12. CO2 emissions in industry from EU-27 by 2008. [25] 

(Source: European Environment Agency) 
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3.3.1 Electricity and industry 

So far from 1990, the CO2 emission in EU is decreased in ever year. Because some 

power plants use new technology to reduce their emission and some of them use new 

energy which is renewable energy. In 1990 the EU-15 emitting 3359 million tons CO2 

and this date reduce to 3063 million tons in 2009 [26]. We find some information 

about EU countries emission CO2 with electrical and industrial.  

This figure shows the CO2 emission in EU27 and EU15.  

 

 

  Figure 13. CO2 emissions from EU-27 and EU-15 by 1990-2009 [26]. 

    (Source: European Environment Agency) 

 

Europe has very large geographical area and many countries. Some countries are 

plain, some are mountain and some are seaside. Different countries have different 

geographical factor and different energy structure. After 1980 every country think 

about the how to make their energy structure became sustainable. Every country has 

them own opinion.  

In this part we talk about the energy structure in different countries, we will analyze 

and compare the higher CO2 emissions' countries and Sweden. France is a country 

which developing nuclear power. Germany have many coal mine, at the same time 

Germany shut down all coal mine in their country. Sweden is a pioneer country to use 

renewable energy. From these countries energy structures we can find so many 
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interesting things. Different country use different way to reduce CO2 emission. 

 The energy structures are included nuclear, conventional fossil fueled power 

plants, hydro power and renewable energy. Conventional fossil fueled power plants 

include coal power plants, oil power plants and nature gas power plants which part 

emitting most CO2 gas. From these power plants parts we can see a country‟s energy 

structure and analysis how to reduce CO2 emission in these countries.  

 

France: 

In 2009 France is emitting 517 million tons CO2. France is a big country with big 

population and very developed economy and industry which is located in west of 

Europe. France is a country which is advocate to develop nuclear power in Europe. 

There are 51% of total installed capacities are nuclear power and 21% are hydro 

power. Only 22% are conventional thermal. From this we can see France energy 

structure is very good. Most power plants are using sustainable energy [10].  

 
Figure 14. France total installed capacity (MW) by 2009 [10]. 

(Source: EU electric Power statistics and trends 2011) 
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 Figure 15.  France total electricity generation (TWh) by 2009 [[10]]. 

 (Source: EU electric Power statistics and trends 2011) 

 

We can see total Electricity generation in 2011. 74% come from nuclear power 

plants and 12% come from hydro power plants. Just 11% come from conventional 

thermal power plants. It means conventional thermal power plants are become assist 

power plants in France. The main power come from nuclear, hydro and renewable 

energy. 

 

 

 

 

 

Germany 

Germany is emitting 920 million tons CO2 in 2009 which is the biggest emissions in 

EU. Germany has the biggest population, economic entity and industry in Europe. 

Germany is emitting so many CO2 every year. From the date we can see Germany‟s 

energy structure is not very good. Still use so many conventional thermal power 

plants. This is why Germany has high emission with CO2. How to change their 

energy structure is a big problem [10]. 
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 Figure 16. Germany total installed capacity (MW) by 2009 [10] 

(Source: EU electric Power statistics and trends 2011) 

 

 

 Figure 17. Germany total electricity generation (TWh) by 2009 [10]. 

(Source: EU electric Power statistics and trends 2011) 

 

From 2009 electricity generation date we can see the conventional thermal is the 

main power in Germany energy consumption. That‟s why Germany is the biggest 

CO2 emitter in Europe. At same time Germany government want to close all nuclear 

power plants in the future, they think nuclear is not very safe. What is the future of the 

Germany energy structure is a question of all the people. They must reduce CO2 

emission, developing renewable energy is the only way they can chose [10]. 
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Sweden: 

Sweden is the country which use less conventional thermal energy and use more 

sustainable energy in the world, not only in the Europe. We can see the 86% of total 

installed capacity are using low carbon energy. In the future Sweden must be the one 

of the pioneer who completely giving up fossil energy. It‟s a very good example for 

other country want to reduce their CO2 emission with industry and electricity area. 

 
  Figure 18. Sweden total installed capacity (MW) by 2009 [10]. 

(Source: Eurelectric Power statistics and trends 2011) 

 

 
  Figure 19.  Sweden total electricity generation (TWh) by 2009 [10]. 

(Source: Eurelectric Power statistics and trends 2011) 
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From date with electricity generation we can see just 4% of the power come from 

conventional thermal power plants. Sweden is very special. Other countries are 

fighting with CO2 emissions in industry and electricity, at same time Sweden almost 

give up fossil energy. How to reduce CO2 emission in Sweden, the biggest enemy is 

the traffic area. That problem Sweden can‟t solve it alone, it‟s a global problem. 

   

 

 

3.4.2 Transportation 

Since 2007 there are 94.17% CO2 emission in transport area are come from road 

traffic. EU knows is very important to reduce CO2 emission with road traffic in the 

future. The EU commission set a CO2 emission limit on vehicle manufacturers for 

new car registered in the EU. This proposal set an average CO2 emission limit 

applicable to automotive manufacturers aimed at ensuring that average emissions of 

new passenger cars registered in the European Union (EU) do not exceed 130 g 

CO2/km from 2012 onwards. 

  

 

 
                Figure 20. CO2 emissions form transportation [27]. 

                (Source: European environment agency) 

 

Since today we can see many automotive manufacturers are reduced their new cars 
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CO2 emission in the EU. Every manufacturer has their own technology to reduce 

CO2 emission, like Volkswagen‟s blue motion, BMW‟s efficiency dynamics and 

MB‟s blue efficiency, etc. Europe automotive manufacturers are going to a right way 

to reduce CO2 emission. Keep going with high efficiency with combustion engine 

and high quality fuel. In the future we can see so many cars with Hybrid electrical 

technology and some pure electrical cars to market.  

 

 

 

 

3.4 America 

As the world largest oil consumer, fossil fuels has been used in the US s is the most 

energy resources. According to the EIA statistics, in 2010 the US energy consumption 

in total, oil consumption accounted for 37%, 25% natural gas, coal accounts for 21%. 

Compared with the historic highs, the three kinds of share in traditional energy are 

reduced, but still total as high as 83%.By contrast, nearly three years American 

renewable energy resources (including hydro, solar, geothermal, wind energy, 

biomass energy) consumption showed a rising trend. 2010 years of America's 

renewable energy's share of the energy consumption rose from 8.2% to. 

Visible, the U.S. energy consumption structure has changing quietly, "fossil fuels 

decline, renewable energy up" the trend has been formed. Behind the United States 

not only the policy of the government factors and the American public the 

transformation of energy idea function. 

The U.S. government is trying to improve energy efficiency, through the subsidies 

means encouraging the use of hybrid cars, green roof and energy-saving products. For 

large oil consumption, the automobile industry, the United States set up the history of 

the highest level car energy efficiency standards. 

Because the use of fossil-fuel still accounts for 80% of the total energy 

consumption; And the US had many thermal power plant (more than 50%). The 

American CO2 emission is very high (NO.2 of world) [28]. 
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4. Target  

Renewable energy: 

Beyond all question the conventional fossil fueled power plants are the main parts 

which emitting CO2 gas. How to reduce CO2 emissions is a big problem to every 

country. Using Hydro, Nuclear and Renewable energy power plants looks like the 

only way to solve the problem. Because we need energy, the only way to reduce CO2 

emission is change energy source. CO2 emission couldn‟t be 0, how to reduce CO2 

emission to a acceptability level is very important and not so difficult. Find the right 

way  

Hydro power plants are very clean energy, almost emission zero CO2 gas when it 

is produced electricity. In China we have the biggest hydro power plant which is 

called San Xia. When it is going to use we find some new problem with hydro power 

plants. It‟s a very good energy without CO2 emission. But when we built a huge 

hydro power plant like San Xia, it changes something else with environment, like 

weather and animal activities. So we need pay attention with hydro power, use it to 

reduce CO2 emission and make it friendly with environment.  

Nuclear power plants are very good energy also have many problems. Less CO2 

emission is a very big merit. But how to use nuclear 100% safe is the big problem 

with every nuclear power plants. In the history we have some terrible accident with 

nuclear power plants. It makes people thinking. And the waste of nuclear power plants 

are also a very big problem, they are very dangerous. Different countries have 

different view with nuclear power, especially after the nuclear power plant accident in 

Japan. Germany government decided to shut down all nuclear power plants in the 

future, at same time France government say they want to use more nuclear power 

plant in the future. We hope in the future we can make nuclear power plants more safe 

than today‟s, otherwise people use nuclear power like living with a nuclear bomb.  

Renewable energy is the energy which very clean and safe. Renewable energy are 

including Solar, Geothermal, Wind, Biogas and waste. How to use renewable energy 

has very strong regional limit. Different country has different choice.  
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4.1.1 Forecast of China’s energy consumption 

Develop third generation of nuclear technology. Vigorously develop 6-10 MW 

wind generator's design and manufacturing technology to realize the industrialization 

of ground-based and sea-based application. Improve the efficiency of solar battery, 

and achieve low cost and large-scale industrialization applications. Construction daily 

making 5000-10000m
3
 biological gas‟ (including ethanol, butanol) equipment, and 

regulating the standard of bio-fuel. In 2020, coal utilization rate under 60% of the 

total energy consumption [29]. 

 

4.1.2 Forecast of EU energy consumption 

France will continue using nuclear power in the future and more renewable energy to 

reduce CO2 emission. We can see the generating capacities with nuclear and hydro 

power are constant. The total generation will increase, the increasing part France want 

to use renewable energy to replace fossil fueled power plant. Use more renewable 

energy to reduce CO2 emission, that‟s what France wants to do. 

 

 

 

 

 

 

 

 

 

 

         Figure 21. [10] (Source: EU Electric Power statistics and trends 2011) 
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Sweden: 

In 2011 Sweden already have a very good energy structure. In the future we will see 

Sweden will close some nuclear power plants. Although nuclear power plants don‟t 

emitting CO2 but the wastes of nuclear power plants are very dangerous and hard to 

dispose. In the future the conventional fossil fueled power plants will become assist 

power plant. The energy structure in Sweden is very reasonable and sustainable. It‟s a 

good example for other countries.  

 

 
        Figure 22. [10] (Source: EU electric Power statistics and trends 2011) 
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Germany: 

Germany is a country who will close all the nuclear power plants. In the future the 

nuclear power plants will close and use more renewable energy. Today Germany 

emission the most CO2 in the Europe, tomorrow they want to close all nuclear power 

plants. How to reduce CO2 emission is a very big problem with Germany government. 

If Germany government success, it‟s should be a very great job.   

 
          Figure 23. [10] (Source: EU electric Power statistics and trends 2011) 

 

 

 

In 2018, Germany will close all domestic coal enterprise. 2010, the European 

Union nations‟ coal utilization rate presented negative growth. 
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4.2 Forecast of Transportation 

4.2.1 China: 

Since 2007, road traffic is emitted 86% of total CO2 in China. As time goes on this 

proportion will be increase. Because in electric and industry area they improvement 

their energy structure every year, more renewable energy are used in these area. At 

same time, in road traffic area China have a big problem. Since 2009 China become 

the biggest automobile manufacture. With economic growth more and more people 

can buy a car in China. China has very big population, almost 1.6 billion people in 

this country. In 2009 China‟s per capita auto possession is 47.6 car/1000 people. At 

same time the world average is 144 car/1000 people. Since 2011 China has 219 

million automobile, among them 100 million are motor vehicle. In the future the 

number of cars will be increase in every year in China. How to control the emission of 

these cars with high speed growth?  

 

Problem: 

1. Now in most of Chinese capital city they have very bad situation with their traffic. 

We know with bad traffic the car will use more fuel when it moving same distance 

than a car in a good traffic. Use more fuel it means emits more CO2.  

2. In most city of China use low emissions standards. Since 2010 most city use 

emissions standards like EU-3. Just Beijing and shanghai these big city use EU-4. 

Low standard it means bad fuel also means more emissions.  

3. Almost 95% cars in China are use petrol. The diesel is use in bus and truck. The 

quality of the Chinese diesel can‟t use in modern car. We know in Europe almost 

50% of the private car are use diesel. The vehicles which use diesel are good at 

fuel economy and low CO2 emission.  

4. Except Beijing, Shanghai and some big city, the other city‟s car doesn‟t have a 

good maintenance environment. Bad maintenance lead to bad efficiency with cars 

working and the life cycle with cars will be reduced. All of these are kinds of 

waste and make more CO2 emission.  

 

Improvement: 

1. Improvement quality with petrol and diesel. Use high standard with car emissions. 

We can‟t control the growth of the cars but we can make cars working more 

efficiency. The number of cars are increased at same time reduce the cars emission. 

We can control the total emission with cars.  

2. China has many big cities with more than 10 million people. How to make these 

city‟s traffic more efficiency is very important to reduce the CO2 emission. 

3. China has 219 million cars running with fuel. How to make these cars more 

efficiency is more important than made another one hundred thousand electric cars. 

Government must be get the main point to reduce CO2 emission.  
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4.2.2 Europe: 

According to IEA calculate, in 2007 global traffic department emission 6.623 billion 

tons CO2, accounting for 23% of the energy activities CO2 emission. Since 2007 

there are 94.17% CO2 emission in transport area are come from road traffic. EU 

knows is very important to reduce CO2 emission with road traffic in the future. The 

EU commission set a CO2 emission limit on vehicle manufacturers for new car 

registered in the EU. This proposal set an average CO2 emission limit applicable to 

automotive manufacturers aimed at ensuring that average emissions of new passenger 

cars registered in the European Union (EU) do not exceed 130 g CO2/km from 2012 

onwards. The EU proposes that in the year 2020, transportation fuel such as l 20% 

will using bio-fuel (include ethanol, biomass, etc. 
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5. Conclusion 

In 2010, China had rapid growth for CO2 emissions, at the same time, CO2 

emissions from the EU and the US presented negative growth. The root of root-causes, 

different country has different energy structure. The point of emission reduction is 

make energy production diversification; Increase the use of renewable energy; Reduce 

the use of fossil fuels. For shortly, that means changing energy structure following the 

point. CO2 emission based on energy consumption; Energy consumption is supply a 

variety of services to people. We must consider with population. China‟s CO2/per 

capita under the average level in world, and lower than most EU countries. 

China's energy consumption had rapid growth, the short term can't reduce the 

amount of coal usage, chose to make china's energy saving and emission reduction 

come true step by step. The Chinese government's next 10 years plan, to change the 

energy structure made a detailed planning. 2020, will be reducing fossil-fuel using 

(under 60% coal of total), CO2 emissions will 40-45% based on 1995. But, compared 

with the EU and the US still is more than them. 

EU coal use gradually reduced, oil used reduced. EU countries gradually close 

domestic coal enterprise, and have more biological-fuel than China. The traditional 

fossil-fuel is reduced year by year. Renewable energy started earlier than China, 

planning and construction are advanced. Reduced 20% CO2 emissions by 2020 

The CO2 emission draw attention of world, government in counties making the 

emission reduction based on energy sources types, technology and management etc. 

Everyone did and should have a great effort to achieve this. 
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ABBREVIATION 

 

                  CO2     Carbon dioxide 

EU     Europe Union 

                US     United States 

                MW    Megawatt 

                GW    Gigawatt 

TWh   TeraWatt Hour(s) 
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