
Example 

• Wind Turbine V.S. Photovoltaic System 

• Compare energy efficacy and  environmental 
impact 

• Use input-output-based life cycle inventory 
method 



Wind Turbine Characteristics 

• Total power output: 3000 kW 

• Capacity factor: 33% 

• Expected service life: 20 years 

• Life cycle boundary: 
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Photovoltaic System Characteristics  

• Total power output: 1 kW 

• Capacity factor: 13.6% 

• Expected service life: 25 years 

• Life cycle boundary: 
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Data Input 

• Input material data for each components 



Data Input 

• Wind Turbine has four main components 



Data Input 

• Assemble Wind Turbine 



Data Input 

• Assemble PV System 



LCI Analysis – Primary Energy 

 



LCI Analysis – Primary Energy 

 



LCI Analysis – CO2 Emission 

 



LCI Analysis – CO2 Emission 

 



Impact Assessment 

• Wind Turbine 

 

 

 

 

 
 

• *Source: Department of Climate Change 2008: 202 

 

Life Cycle Stage Primary Energy (GJ) GHG 
Total emissions 

produced/(avoid) 
(ton CO2-e)* 

Construction Energy 4370 CO2-e 1190 

Life Cycle Energy 
Output (20 years) 

624,412 CO2 (57,883) 

- CH4 (156) 

- N2O (37,170) 

Total Emission Avoided 94,019 



Impact Assessment 

• PV System (3000 units) 

 

 

 

 

 
 

• *Source: Department of Climate Change 2008: 202 

Life Cycle Stage Primary Energy (GJ) GHG 
Total emissions 

produced/(avoid) 
(ton CO2-e)* 

Construction Energy 9,790 CO2-e 1,760 

Life Cycle Energy 
Output (25 years) 

321,667 CO2 (28,532) 

- CH4 (242) 

- N2O (19,279) 

Total Emission Avoided 46,293 



Reference 

• Department of Climate Change (2008) National greenhouse 
and energy reporting (measurement) determination 2008, 
Canberra: Commonwealth of Australia 


