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Research background of Life Cycle Sustainability Assessment

1. Environmental -Life Cycle Assessment (ELCA)

2. Sustainability assessment (economic, environmental, social aspects)

LCSA ( Life Cycle Sustainability Assessment ) ( UNEP / SETAC, 2002 )

Environmental-LCA(E-LCA); Life Cycle Costing( LCC); Social Life Cycle Assessment (SLCA)
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-G /PP
(Green product design/assessment)
-G PR RN BEE E
(Green supply chain management, SRM)
-IRBE R R
(Environmental Product Declaration, EPD)

Ministry of Industry and Information Technology:

(k& k)  (2016-2020)

(Industrial Green Development Plan)
(SR BT il PR s S 7 52 )
(Implementation plan of green product evaluation)
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(Eco-design product identification )
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(Evaluation of Green Building materials)

RO K INIE (35 [ LEED. P [ BREAMIS ZE SR LCA)
(Green Building Certification)
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(Building materials, ex Cement, Glass, Wood....)
EFTRETOR CRFHBE. HUEHRIE. o o )

(Building Energy Saving Technology, ex Solar, Ground Source

Heat Pump....)
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(Green Building Program, ex prefabricated construction,

wooden building......)




Research questions

1. INEEBEERTN ( Environmental Life Cycle Assessment, ELCA )
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PV module manufacturing process




2. EfpERIRA ST ( Life Cycle Costing, LCC)
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Life cycle cost:

1#IN{E % (Net Present Value Method, NPV method)-
N EBUAL %5 325 (Internal Rate of Return Method),
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PV module manufacturing process

mainly include costs of raw materials, labor, electricity and packaging
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material

+ I—Iabor + I—electricity + I—packaging



3. I MEEEERFEM ( Social Life Cycle Assessment, SLCA ) T A
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Fig.2 Employment contributions



Life Cycle Sustainability Assessment of mc-Si Photovoltaic Modules

Industrial silicon Ingot casting
Smelting ulti-Si purification

I:> Resource consumption

|:> Energy consumption

M

-Beijia Huang, zhao Juan. Economic and Social Impact Assessment of China’s Multi-crystalline Silicon (mc-Si) Photovoltaic Modules Production,
2016 (special issue “LCSA ”, accepted in journal Industrial ecology )
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Fig. Environmental impacts in multi-Si PV manufacturing
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= Halogenated organic compounds 0.0014 1.20E-05 2.7 1.521 7.60E-05 0.0013
m Methane 2.45 0.78 0.88 0.28 0.26 0.42
= Nitrous oxide 0.021 0.0014 0.0093 0.0032 0.003 0.0042
= Carbon dioxide 84235 60.42 3642 12513 12507 131.13

Fig. Pollutant source of climate change in multi-Si PV module manufacturing
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Fig. Climate change impacts of multi-Si PV manufacturing
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¢-Si PV Module Cost and Price Trends
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Source: NREL internal cost models (polysilicon feedstock, wafer, cell, modules)
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1. Cell processing has the highest cost among the five manufacturing processes.
2. the main cost of mc-Si module production lies in raw materials and labor (approximately 70% )

= Module margin
m Module cost
mCell margin
mCell cost
mWafer margin
mWafer cost
mPolysilicon Price



Employment contribution

index (S11)
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Labor income contribution
index (S13)
S;; 15 0.72, indicating that Multi-Si PV modules production in China has prominent contribution of employment by comparing with general industries;
S,, value is 0.55, indicating that PV components production still relies on manual work instead of mental work;
S,3 value is 0.6, illustrating that labor income of Multi-Si PV modules production is ordinary;

S,4 value is merely 0.183, showing that Multi-Si PV modules production has limited contribution of GDP.



Further thinking

1. How to express the final LCSA result?

2. Uncertainty, comparability?

3. Local LCA methodology



Thanks for listening!



