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I. Introduction: Climate change which is typical by the warming of atmosphere globally is one of the most concerned issues of the world environment. Reason for the increase of warming is the emission of greenhouse gases – such gases are released from human socio-economic activities, in which industrial production process and energy usage play a major role. 

Presently, in Vietnam, the emission of greenhouse gases remains in low level, but in the near future, energy from fossil fuels will be used much more than today so the amount of greenhouse gases will also increase significantly and it is sure that this will contribute to the change in climate. Therefore research on impact of industrial production to climate change so as to inventory the emission amount and propose technical measures and policy to reduce the growth rate of greenhouse gas emission is a necessary issue.

II. The development of greenhouse gases in industrial production presently and forecasting the emission levels of greenhouse gases in the future.

Greenhouses gases in the nature mostly are steam, CO2, CH4, N2O, NOx, and O3. Gas is not of nature is Chlorofluorocarbons (CFC). Emission level of greenhouse gases mainly depends on economic and population growth rate in which industrial and energy activities are noteworthy.

In the industrial and energy activities, CO2 and NOx are released from the fossil fuel burning (coal, petrol) in the boilers of thermal power plants and in the incinerator of the cement, steel, paper, textile, and sugar and construction material plants.

In our country, it is noted that the greenhouse gases are also released from the coal, firewood, and agriculture by-products.

1. Greenhouse gas emission from the power industry

Present condition and anticipation of the energy consumption in power sector

- In 1990:

+ Commercial energy consumption (kgOE/person): 63

+ Commodity energy consumption (KWh/person): 93

+ Energy intensity (KgOE/US$100): 344

- In 2002: The data are 208; 380; 512 respectively

- In 2003: Power sector consumed more than 3,070,000 ton of coal, 375,000 ton of oil and 2,983,000,000 m3 of gas. Power output from the plants, which used fossil fuel, is 22,000,000 Kwh, accounting for 54% of total power production with the rate of coal consumption from 330-818g/Kwh, and oil consumption from 366-376g/Kwh.

It is estimated that in the period from now to 2020, there has been additional 3500MW coal-fired power and 6750 MW natural gas power. In addition, the first nuclear power plant with capacity of 600MW-1000MW in Vietnam will be constructed.

So the consumption of fossil fuel up to 2030 is estimated as follows:

Table 1:

	Fuel
	Year

	
	2000
	2002
	2005
	2010
	2012
	2020
	2030

	Coal (103 ton)
	2054
	2679
	4428
	9815
	11346
	17474
	46684

	DO oil (103 ton)
	493
	383
	71
	41
	43
	0
	0

	FO oil (103 ton)
	326
	285
	259
	33
	34.3
	0
	0

	Burning gas (103 ton)
	1224
	2550
	5001
	8274
	10425
	16162
	19054

	Total (KTOE)
	3075
	4466
	7309
	11017
	15814
	24331
	43292


- The emission of greenhouse gases from power production is as follows:

	Sector
	Equivalent emission amount calculated by CO2 (103 ton)

	
	2000
	2002
	2005
	2010
	2015
	2020
	

	Power
	11238
	15270
	21526
	39791
	63107
	73448
	


Comments on technology in the production of coal-fired power and FO oil product

In general, productivity of our power equipment is still low. Recently, some new power plants have quite large productivity, so the average power productivity in Vietnam is about 60-70%. This figure is average productivity figure in the world – some equipment remains backward and old, the capacity of power unit is small, low parameters.

So, in order to reduce the greenhouse gas emission in the future, the policy chart for Vietnam Power development to 2020 is as follows:

· Do not develop direct FO-burning thermal power technology

· Choose burning chamber technology with have high productivity

· Have high and super-high pressure and temperature parameter

· Weed out old equipment

2. Greenhouse gas emission from the cement industry

Cement is the industrial sector, which consumes the most energy (accounting for 17% of energy used for industry).

According to the general development chart of Vietnam cement, demand and cement output are estimated as follows:

Demand and Cement output

Table 3:

	Criteria
	2002
	2003
	2005
	2010
	2015
	2020

	Much growth
	20
	15
	13
	10
	5.8
	2.5-3

	Demand 106 ton
	19.7
	22.6
	29
	48.6
	63-65
	68-70

	Output 106 ton
	16
	17.8
	22
	49.8
	62.8
	68


Forecasting the energy consumption of cement manufacturing sector

Table 4:

	Criteria
	2000
	2010
	2012
	2020
	2030

	Coal (ton)
	1,738,908
	5,151,462
	5,540,963
	6,265,375
	6,886,000

	Power (MWh)
	1,572,793
	7,802,900
	7,779,187
	10,380,163
	12,406,895


Greenhouse gases release from cement manufacturing process. Total greenhouse gas emission in cement manufacturing process including technology process, fuel burning, indirect from power consumption, and processing additive is presented in the following table:

Greenhouse gas emission in cement manufacture

	
	2002
	2005
	2010
	2015
	2020

	Total waste

(million ton of CO2)
	14.42
	19.89
	40.26
	50.77
	54.98


In order to reduce the emission of greenhouse gases in cement manufacture, we should focus on the measure of energy saving such as improving burning chamber, increasing the performance of making cool…, taking back the residual heat, shifting from wet process to dry process etc.

3. Greenhouse gas emission in steel manufacture industry

Steel sector consumes much energy, only after cement industry. Steel sector consumes about 7.7% of energy used for industry and it is the sector which consumes the most electricity – in present, technology for manufacturing steel in Vietnam remains backward, the rate of energy consumption is still high, productivity is only 50% of energy consumption.

Steel productivity in Vietnam in 2002

	- Cast iron from  iron
	50,000
	Ton/year
	(From furnace stand)

	- Steel alloy
	500,000
	Ton/year
	(from electric furnace)

	- Bridge and construction steel 
	1,600,000
	Ton/year
	(liquid roll, cold roll)

	- Coated steel, pipe
	100,000
	
	(cast, roll)


And the correspondence greenhouse gas emission is 3,355,800 ton of CO2.

4. Greenhouse gas emission in paper manufacture industry

Estimating energy consumption in paper and pulp sector

Table 6:

	Criteria
	2010
	2012
	2020
	2030

	Gasoline (ton)
	96
	108
	172
	308

	FO (ton)
	192,909
	221,730
	386,996
	776,354

	DO (ton)
	20,084
	23,037
	39,880
	79,187

	Coal (ton)
	594,532
	684,503
	1,132,126
	2,290,247

	Electricity (MWh)
	862,378
	1,009,607
	1,897,557
	4,171,028


Greenhouse gas emission in 2000-2002

Table 7:

	Year
	Gasoline (t)
	FO (t)
	DO (t)
	Coal (t)
	Electricity (t)
	Total

	2000
	Energy consumption (t)
	50
	75,583
	9,742
	302,105
	414,383
	

	
	CO2 emission (t)
	124
	244,889
	30,785
	647,862
	254,845
	1,228,150

	2002
	Energy consumption (t)
	57
	86,878
	11,198
	347,239
	416,242
	

	
	CO2 emission (t)
	147
	218,475
	35,386
	802,122
	256,019
	1,375,149


5. Synthesizing the emission of greenhouse gases in industrial production presently and forecasting the amount of greenhouse gas emission in the future.
Economic growth rate in Vietnam is quite high with GDP from 7.5 – 8.5% / year, so Vietnam industry also has the growth rate of 14 – 16%/ year – demand of energy for industrial production is very high.

The increasing orientation of using energy from coal, oil and gas is presented in the following general energy table:

Table 8:

	Fuel
	Year

	
	2000
	2002
	2005
	2010
	2012
	2020
	2030

	Coal (103 ton)
	2054
	2679
	4428
	9815
	11346
	17474
	46684

	DO oil (103 ton)
	493
	383
	71
	41
	43
	0
	0

	FO oil (103 ton)
	326
	285
	259
	33
	34.3
	0
	0

	Burning gas (103 ton)
	1224
	2550
	5001
	8274
	10425
	16162
	19054

	Total (KTOE)
	3075
	4466
	7309
	11017
	15814
	24331
	43292


Source: Energy Institute

EMISSION OF GREENHOUSE GASES IN INDUSTRIAL PRODUCTION PRESENTLY AND FORECASTING THE AMOUNT OF GREENHOUSE GAS EMISSION IN THE FUTURE
EMISSION 

Table 9

	Sector
	Year

	
	2000
	2002
	2002
	2010
	2015
	2020

	Emission from coal exploitation process
	1016
	1391
	1515
	2106
	2400
	2696

	Emission from oil exploitation and transportation
	54
	55
	59
	72
	73
	60

	Emission from gas exploitation and transportation
	238
	11
	974
	1596
	2529
	2677

	Power sector
	11231
	15270
	21526
	39791
	63107
	73448

	Industry
	14081
	17857
	24754
	35597
	48126
	64335

	Agriculture
	1124
	1269
	1386
	1479
	1757
	2083

	Transportation
	11190
	14737
	1896
	3088
	43839
	62594

	Trade and services
	3167
	3712
	4354
	6001
	8066
	9831

	People’s activities
	3307
	4286
	4922
	5767
	6414
	7823

	Total
	45121
	58526
	77426
	121628
	173712
	222813

	Industry + power sector
	25312
	33127
	46280
	75388
	111233
	137783


STRUCTURE AND GROWTH OF GREENHOUSE GAS EMISSION BY ECONOMIC SECTORS IN 2002-2020 PERIOD
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Following comments can be made from the above tables and charts:

+ Greenhouse gas emission in our country is largest in energy, industry and transportation sectors (make up 90%) in which industry and energy sectors accounting for more than 60% and this tendency does not change up to 2020.

+ CO2 emission rate from agricultural and industrial activities in 2002 was not as high as in 1998. However, such rate in following years has increased much: 1.35, 1.7, 2.8 and 9 times in 2002, 2005, 2010 and 2030 respectively.

III. Some measures to minimize the growth rate of greenhouse gas emission in industrial and energy sectors.

In fact, the amount of greenhouse gas emission in Vietnam is not large compare with developed countries. However, it is noteworthy that the growth rate of greenhouse gas emission in recent years and the forecasted amount of greenhouse gas emission in the future is very high together with the socio-economic development. In order to reduce such emission, we should:

1. Regarding management: Raising public awareness on climate change due to greenhouse gas emission in industrial and energy sectors. The government should have its policy so all the economic sectors shall pay attention to having effective measures to limit heavy emission.

2. Regarding technique and technology.

· Implement well the policy on energy saving.

· Use effectively the primary material source, especially coal. In order to achieve this, it is needed to innovate equipment, mainly boilers and industrial furnaces, replace backward technological equipment by advanced and energy - saving technology.

· Use and exploit rationally new energy resources, clean energy such as hydraulic power, wind power, solar power, biological gas, etc.

· Using more associated gas in order to reduce the usage of coal as a kind of fuel at present.
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