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• Greenhouse Gases (GHG) emission

• Impact on the environment – EU ETS – the system of charges

• LCA Methodology

• Carbon footprint, environmental footprint

• New recommendations from the European Commission 
• take into account the history of raw materials, not only the technology itself, but also the 

use of the product to the exclusion of use – concept: from cradle to grave

• It is necessary to develop a single European LCA methodology









EMISSIONS TRADING SYSTEM: 
EMISSION PERMISSION AS A NEW 
ECONOMIC AND LEGAL TOOL
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Emissions trading is the 
market
1. Very diversified:

1. Large power installations and oil refineries
2. Very small ceramic kilns
3. International capital groups
4. Small family businesses

2. Very shaky and unbalanced: 
1. Significant impact of EC administrative decisions and EU governments on market size.
2. The prices vary from € 9 to almost € 30 to fall to € 18-22. 

3. Decisive about the competitiveness of the economy or 
industry

4. Requires transparency and credibility
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FEARS OF GLOBAL WARMING AND HALT CLIMATE 
CHANGE HAVE BECOME ONE OF THE KEY ISSUES IN 
GLOBAL POLITICS

• In 1992, the United Nations Framework Convention on 

Climate Change (UNFCCC) was signed - briefly the 

Climate Convention.

• In 1997, industrialized countries and transition 

economies agreed to reduce greenhouse gas emissions 

of the GHG - the Kyoto Protocol was signed.



9

KYOTO PROTOCOL (KP) AND EU ETS

• The Kyoto Protocol has been in force since February 16, 2005, as 
a legal act of international law - published in DU No. 203 of 
2005 item. 1684

• KP introduced three flexible mechanisms:
• International Emission Trading - ET,
• Joint implementations - JI, and
• Clean Development Mechanism – CDM

• Since 1999, the European Community has been considering the 
introduction of a trading system for emissions at the enterprise 
level.

• In March 2003, Emission Trading Directive 2003/87 was adopted
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GAS GWP / CO2e

CO2 1

CH4 21

N2O 296

HFC 150 – 11 700

PFC 6 500 – 9 200

SF6 23 900

Greenhouse gases
GWP - Global Warming Potential

CO2e - CO2 equivalent



FERTILIZER TECHNOLOGIES…



Should the 
fertilizer industry 
pay a fee for CO2

emissions?







Photosynthesis: CO2=> CBiomass+O2



CO2

In biomass: 40-50 % C
Photosynthesis: CO2=> CBiomass+O2
CO2 assimilation~Crop





This gives net: - 65,7 [kg CO2/kg N] 
(8 * more than assimilated by plants)

Emission CO2: 3,6+0,1+5,6 = 9,3 [kg CO2/kg N] Assimilation CO2 on the field: 75 [kg CO2/kg N]

1 kg N1 kg N













IF CARBON DIOXIDE IS SO BAD FOR THE PLANET, WHY 
DO GREENHOUSE GROWERS BUY CO2 GENERATORS TO 
DOUBLE PLANT GROWTH?

• CO2 is a plant NUTRIENT.

CO2 actually increases plant yields, accelerates "re-greening" and improves 
reforestation. Today's atmosphere contains 400 ppm CO2, CO2 generators 
can help raise that level to 1500 ppm inside greenhouses, thereby 
accelerating plant growth and food production.





Commercial greenhouse growing hydroponic tomatoes 
with CO2 enriched air. 

Exhale bag CO2 system 



• CO2 generators "improve plant quality" and "increase production." 

• "The benefits of carbon dioxide supplementation on plant growth and production 
within the greenhouse environment have been well understood for many years," says 
the Ontario Ministry of Agriculture and Food.

• "CO2 increases productivity through improved plant growth and vigour. Some ways in 
which productivity is increased by CO2 include earlier flowering, higher fruit yields, 
reduced bud abortion in roses, improved stem strength and flower size. Growers 
should regard CO2 as a nutrient... increasing the CO2 level to 1,000 ppm will 

increase the photosynthesis by about 50% over ambient CO2 levels."





GREENHOUSE - TOMATOES

• Crop yield: (2 x 100 t/ha)/year

• Biomass (50 % crop): (100 t/ha)/year

• 8 t wheat grain – 13 t CO2

• 300 t/ha – assimilation: 490 t CO2/ha year

• Charge for emission allowances 8-14 €/t

• 16 500 – 29 000 zł/ha year + crop

• Charge/year: 2.5 mln Euro -> 440 ha (without crop)









ANALYSIS OF LCA FOR FERTILIZER INDUSTRY 
INCLUDING PLANT VEGETATION
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