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Dan LIU: UNSW Student to Project Manager
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1.1 Enviromental Problems

1. Background

Deforestation

Wildlife 

Extinction

Coral Reef 

Degradation

Land conversion 

in savannas

Wetland 

Degradation

Biodiversity

Loss

andycarter.org.uk

igik.edu.pl

encyclopedie-environnement.org

gore4.com
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1.1 Environmental Problems 

1. Background

Human Consumption and Production Activities!
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1.2 Policy Orientation

1. Background

Net Zero Target

• In Law

• In Policy Document

• Declaration/Pledge

• In discussion

https://eciu.net/netzerotracker
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2.1 Standards

2. LCA_ Life Cycle Assessment

LCA (life cycle assessment)

compilation and evaluation of the inputs, outputs and the potential environmental 

impacts of a product system throughout its life cycle.

Method;

Quantification;
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2.1 Standards

2. LCA_ Life Cycle Assessment



25-Nov-23 Please insert footnote9

2.2 Definitions

2. LCA_ Life Cycle Assessment

Life cycle

Life Cycle Inventory Analysis: LCI

Life Cycle Impact Assessment: LCIA

Life Cycle Interpretation: LC interpretation

Reference flowFunctional unit

Unit process

Raw material 

acquisition

Production

End-of-life 

treatment

Recycling

Final disposal

Product 

system

System boundary

Impact category
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2.3 Methodological Framework

2. LCA_ Life Cycle Assessment

Methodological 

Framework

Reporting

Critical Review
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2.4 LCIA Categories

2. LCA_ Life Cycle Assessment

Climate change

Ozone depletion

Human toxicity

Respiratory inorganics

Ionizing radiation

Noise

Accidents

Photochemical ozone formation

Acidification

Eutrophication

Ecotoxicity

Land use

Resource depletion

Desiccation, salination

Natural 

Resources

Natural 

Environment

Human 

Health

Climate change

Photochemical ozone formation

Resource depletion

Eutrophication

LCIA Categories CRT TV LCD TV

˂

˂



25-Nov-23 Please insert footnote12

2.5 In practice 

2. LCA_ Life Cycle Assessment

LCA of PV manufacturing?
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2.5 In practice 

2. LCA_ Life Cycle Assessment

Jul Aug Sep Oct

Starting 

Time 

(dd/mm)

End 

Time 

(dd/mm)

Project setup TUV Rh Preparation files Weeks

1.1.1 Order TUV Rh & Client Quotation&Order Week

1.1.2 Quotation TUV Rh & Client Contract Weeks

Kick-off meeting&Technical training TUV Rh Qualified trainees Days

LCA TUV Rh & Client LCA report Weeks

1.3.1 LCA inventory data collection assignment Client Template&Guidline Days

1.3.2 LCA inventory data submission Client Result_draft Weeks

1.3.3 LCA inventory dataset check TUV Rh Suggestions Weeks

1.3.4 LCA inventory dataset correction Client Result Week

1.3.5 Modelling in software TUV Rh Weeks

1.3.6 LCA result and LCA report TUV Rh Weeks

Part 2: 

Certificate
Report review&certification TUV Rh LCA certificate Week

Deliverables:Training+LCA Report+LCA Certificate+TUV Mark Starting time: xx/xx/2022 ~ End time:xx/xx/2022

1.3

LCA report

2.1

Project Phase
Leading 

Part
Deliverables

Time Management

Duration   

(day/week)

Part 1:     

Certification 

Process

1.1

1.2
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2.5 In practice_LCI

2. LCA_ Life Cycle Assessment

researchgate.net

tsecpv.com



System Boundary

10/29/202215 Please insert footnote

LCIA: Climate Change (GWP) Simulation: PVsyst
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2.5 In practice_Data

2. LCA_ Life Cycle Assessment

Manufacture 

Process

Ingot

Solar Cell

PV Module

Material 

Stage

Relevant 

Evidence

solid waste generation 

（waste water included）

energy/ resource consumption

process GHG emission

pollution  gas emission

Raw material input

Scraps/Residue

Transportation

Main Component

auxiliary materials

package materials for 

target product

evidence for energy consumption

target product energy consumption allocation

summary of waste generation demonstration

Electricity/ Water/Gas Bills

weight

texture
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2.5 In practice_Result

2. LCA_ Life Cycle Assessment
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2.5 In practice_Impact contribution

2. LCA_ Life Cycle Assessment

What is the dominant life cycle stage?

A. Silica to metallurgical silicon 

B. Polysilicon production  

C. Casting and wafer production 

D. Solar cell manufacturing 

E. Solar panel assembling 

https://www.appropedia.org/LCA_of_silicon_PV_panels


3. LCA Applications
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3.1 Product Carbon Footprint_PCF/CFP

Marketing Demand

Standard： ISO 14067， PAS 2060；

France：

1) >100kWp project;

2) ECS Evaluation Carbone Simplifié（ECS);

3) Evaluation: Certisolis；



3. LCA Applications
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3.2 Type III_Environmental Product Declaration_EPD

EPD Standard

Default parameters;

Based on LCA;

Quantification;

ISO14040；ISO14044；
ISO14025

Product Category Rules（PCR）

Comparison between different 

products which have the same 

function

Marketing Demand

Italy, Sweden(International), Norway



3. LCA Applications

25-Nov-23 Please insert footnote21

3.3 Service Flow_EPDItaly

TUV Rh:

PCR

TUVRh&Client:

LCI Data

TUV Rh:

Report

EPDItaly:

Audit

EPDItaly:

Publication

Deliverables

LCA Report EPD Report TUV Mark Published EPD



3.典型市场需求
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3.4 Ecodesign 

▪ 30/03/2022: Ecodesign for Sustainable Products Regulation;

▪ 2022-2024:new energy-related products

▪ Smartphones；

▪ Tablets；

▪ Solar panels;

▪ Fastest-growing waste stream



3.典型市场需求

8/9/202223

3.4 Ecodesign

Please insert footnote

Energy Label
Energy Rating: A-G

Energy Label

PV 

Module

Ecodesign

Carbon Footprint

Energy Efficiency

Material Efficiency

Durability

PEFCR: 2021/12

25g CO2eq/kWh: polycrystalline modules

18g CO2eq/kWh: monocrystalline modules

Reparability

Upgradability

Recycling

PV Module Maximum Power(Pmax): EN 60904-1

Module Energy Conversion Efficiency: CLC/TS 61836

Module Performance Ratio(MPR): EN 61853 series

Module Energy Yield DC: EN 61853 series

Module Energy Yield AC: to be defined

Operational Service Life

Module’s Annual Degradation Rate



3.3 Energy Label

3. LCA Applications

I QR code;

II Name/Trade Mark

III Model Identifier

IV Energy Eff Class:A-G

V Energy Eff Class: under 3 climate conditions

VI Energy Efficiency Index: kWh/M^2

VII Degradation Rate

VIII Module Area

IX Regulation Number: 2022/XXX

IEC 61853 series 



3. LCA Applications
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3.4 Type I_EPEAT

EPEAT_Type 1 ecolabel

Electronic Product Environmental Assessment Tool

▪ The Global Electronics Council (GEC) 

manages the EPEAT ecolabel.

▪ ISO 14024

▪ 2019: NSF/ANSI 457_PV Modules &Inverters



3. LCA Applications
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3.4 Type I_EPEAT

Clause
Criteria 

PV module

Required Optional

5 Management of substances 4 7

6 Preferable materials use 1 1

7 Life cycle assessment(LCA) 1 4

8
Energy efficiency and water 

use
1 5

9
End of life management and 

design for recycling
1 3

10 Product packaging 3 2

11 Cooperated responsibility 5 5

16 27

Tiers of 

EPEAT

NSF457-PV module

Required Optional

16 27

Bronze 16 ≥0

Silver 16 ≥13

Gold 16 ≥20
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3.5 Carbon Neutral

3. LCA Applications

C4C:Caring for Climate Business Forum

International 

Organizations

SBTi: Science Based Targets

27

Renewable Energy 100%

CDP: Carbon Disclosure Project

EP100:

Energy Productivity 100%

EV100: 

Electric Vehicle 100%
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4.1 Strategies to promote GHG reduction & absorption

4. We Can Do More
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4.2 CO2 Capture/Utilization/Storage

4. We Can Do More



Q&A
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Thanks

Dan.liu@tuv.com
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