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1. INTRODUCTION 

 
 
 
 
 
 
 
 
 
 
 
 
 

Economic assessment: 
Economical evaluation of the LCC  
(Life Cycle Costing) including 
environmental information.  (direct & 
indirect costs, tangible costs, ...) 

 
Environmental assessment: 
•Evaluation of environmental 
impacts and benefits arising from 
the  PV-MOREDE device. 
•Comparison between current 
recycling technology of PV panels 
and PV-MOREDE technology. 
  

LEITAT has been involved in the following tasks within the PV-MOREDE project: 
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The methodology to assess the environmental performance of PV-MOREDE technology is the 
Life Cycle Assessment methodology (LCA).  

 
 
 
 
 
 
 
 
 
 
 
 

2.1 . ENVIRONMENTAL ASSESSMENT (LCA) -INTRODUCTION 

2. FRAMEWORK OF ENVIRONMENTAL AND ECONOMIC ANALYSIS 

“The Life Cycle Assessment is a tool to analyze the environmental 
aspects of a product, process or activity throughout its life cycle, 

considering all inputs and outputs related to every stage 
analyzed”  

Phase II: Life 
Cycle 

Inventory 

Phase III: Life 
Cycle Impact 
Assessment 

Phase IV: 
Results 

interpretation 

Phase I: Goal 
and scope  

LCA methodology is based on: 
 Standard ISO 14.040: 2006 
 Standard ISO 14.044: 2006 
 The International Reference Life Cycle Data System (ILCD)  
 Four interrelated stages are followed to apply LCA  

methodology  
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The methodology to assess the economic performance of PV-MOREDE technology is the Life 
Cycle Costing methodology (LCC).   
 
 
 
 
The LCC is not a standardization  method and follows the same approach of the LCA analysing 
all the product: 
 

 
 
 
 
 
 
 
 
 
 
 

2.2 . ECONOMIC  ASSESSMENT (LCC) -INTRODUCTION 

2. FRAMEWORK OF ENVIRONMENTAL AND ECONOMIC ANALYSIS 

“The  LCC is an assessment of all costs associated 
with the life cycle of a product that are directly 

covered by any one or more the actors in the 
product life cycle (supplier, producer, user/consumer, 

end of life actor).”  

GOAL AND SCOPE DEFINITION 

Definition of the product system, system boundaries 

and functional unit (reference unit) 

INVENTORY ANALYSIS 

Data collection of Life 

Cycle Costing 

VALUE ASSESSMENT  

Quantification 

INTERPRETATION 

http://www.google.es/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.eesc.europa.eu/?i=glossaries.en.sustainable-terms.22049&ei=xaGjVfLoA4GM7QaWoq2oAg&bvm=bv.97653015,d.d24&psig=AFQjCNGEIUIE_50XKPtDWG0w5dY8pYUNVA&ust=1436873509710233
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Goal of the LCA: 
To quantify the potential environmental impacts 
of the PV-MOREDE technology, in order to identify 
the hotspots of the technology. 
 The environmental assessment allows to quantify 
the environmental benefits of PV-MOREDE 
technology in comparison to current technology. 

2.3 . PHASE I: GOAL  of the  LCA and LCC 

Current  recycling 
process  

(reference scenario) 

PV-MOREDE 
process  

(new scenario) LCA / LCC 

2. FRAMEWORK OF ENVIRONMENTAL AND ECONOMIC ANALYSIS 

 
Goal of the LCC: 
To determine and analyze the costs of PV-MOREDE 
technology along its life cycle. The costs considered 
are related to the construction phase, operational 
phase and maintenance phase (of the device). 
To compare the cost of PV panels treated by PV-
MOREDE with other existing solution.  
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FUNTIONAL UNIT : 
“to treat 20 kg of a PV 

waste panel” 

2.4 . PHASE I: FUNCTION,  SCOPE OF THE SUDY and FUNCTIONAL UNIT 

THE FUNCTION: 
is to treat first generation PV 
Panels (c-Si) /obtain different 
types of recoverable waste 
products: glass, plastics, 
copper, silicon. 

2. FRAMEWORK OF ENVIRONMENTAL AND ECONOMIC ANALYSIS 

Construction phase: 

• machines and equipments 
•external transport (equipments from suppliers 
to LME) 

Maintenance phase (tasks as cleaning, oil change and 

mechanical supervisions): 

Maintenance  of equipments / machinery (ancillary 
products, energy and water consumption required). 
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2.5 . PHASE I: SYSTEM BOUNDARIES– PV-MOREDE operation phase  

2. FRAMEWORK OF ENVIRONMENTAL AND ECONOMIC ANALYSIS 

INPUTS: 
•PV waste panel 
•Energy consumption 
(electricity) 
•Transport of the PV-
MOREDE device to the 
PV waste panel point 
generation 
OUTPUTS: 
• Transport of the waste 
/ by-product to the 
waste treatment or 
recycling point 
•Recovered materials 
(waste) 
•Types of waste 
treatments / recycling 
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2.6. PHASE II: LCI – Life Cycle Inventory 

For each life cycle stage 
quantitative data (inputs 

and outputs of the 
process) is collected. 

(They are considered in 
relation to the functional 

unit)  

LME provides the 
information for the Life 
Cycle Inventory (LCI) of 

each life cycle stage 
considered in the LCA & 
LCC of the PV-MOREDE 

technology 

Primary data 
sources 

Data provided by 
LME 

Secondary data 
sources 

LCI databases 
(ECOINVENT 3) & 
literature   

FRELP project provides 
the environmental data  
for the LCI of each life 

cycle stage considered in 
the LCA of the current 

process (reference 
scenario) 

2. FRAMEWORK OF ENVIRONMENTAL AND ECONOMIC ANALYSIS 

LCA of an innovative recycling process for crystalline silicon photovoltaic panels. 
Italy. 2016. Cynthia E.L.Latunussa. 
http://www.sciencedirect.com/science/article/pii/S0927024816001227 
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3.1. PHASE III: ENVIRONMENTAL IMPACT ASSESSMENT (LCIA) 

3. LIFE CYCLE ASSESSMENT (LCA) 

The potential environmental impacts have been expressed by the following impact 
categories:  
 

Impact categories selected Units 

Global Warming potential (GWP) kg CO2 eq 

Ozone depletion kg CFC-11 eq 

Photochemical oxidant formation kg NMVOC eq 

Acidification molc H+ eq 

Terrestrial Eutrophication molc N eq 

Freshwater Eutrophication kg P eq 

Mineral, fossil & renewable resource depletion kg Sb eq 

To model the environmental 
impacts- LCA Software called 
SIMAPRO v8 and the selected 
method is ILCD (International 

reference Life Cycle Data 
System)  2011 (recommended 
by the European Commission) 
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3. LIFE CYCLE ASSESSMENT (LCA) 

F.1. Potential environmental impacts  between the construction and operation 
phase of the PV-MOREDE process 

The  construction  phase has 32% 
of environmental impact 

contribution in the Mineral , fossil 
and renewable resources category 

due to  the large  amount of 
metals required to build the PV-

MOREDE device. 

3.1. PHASE III: ENVIRONMENTAL IMPACT ASSESSMENT (LCIA, preliminary results) 

The  operation phase of the PV-
MOREDE technology has a higher 

environmental impact 
contribution  than the 

construction phase due to energy 
consumption. 
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F2.Contribution of each phase to overall impacts of the recycling 20 kg of PV waste panel 

The negative values refer to the avoided 
impacts related to the recycling of the 
recovered materials (e.g. in comparison 
to the impacts of the production the 
primary raw materials used in the PV 
panel). 

3.1. PHASE III: ENVIRONMENTAL IMPACT ASSESSMENT (LCIA, preliminary results) 

3. LIFE CYCLE ASSESSMENT (LCA) 
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The current process has a 
higher environmental 
impact than PV-MOREDE 
technology in almost all 
impact categories. 

For the freshwater 
eutrophication, the PV-
MOREDE technology shows a 
higher impact than a current 
process, which is due to 
energy consumption. 

F3.Comparative assessment between current process and PV-MOREDE process 

3.1. PHASE III: LCIA- COMPARATIVE ASSESSMENT BETWEEN CURRENT PROCESS & PV-MOREDE PROCESS 
(LCIA, preliminary results) 

3. LIFE CYCLE ASSESSMENT (LCA) 
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WHAT IS THE 
CARBON 

FOOTPRINT? 
The total amount 

of greenhouse 
gases produced by 
human activities 

The carbon footprint is being reduced 
2,55 kg of CO2 eq. (65% ) per FU by  

PV-MOREDE technology 

3. LIFE CYCLE ASSESSMENT (LCA) 

3.1. PHASE III: LCIA- COMPARATIVE ASSESSMENT BETWEEN CURRENT PROCESS & PV-MOREDE PROCESS. CARBON 
FOOTPRINT. 
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4. LIFE CYCLE COSTING (LCC) 

ECONOMIC IMPACT ASSESSMENT 

CONCEPT 

Equipments 

Personnel 

Transport 

Construction costs 

CONCEPT 

Electricity consumption 

Personnel  

 Recycling and recovery 

Waste disposal 

CONCEPT 

Consumables 

Personnel 

Operational costs 

Maintenance  costs The net cost benefit 
balance of the PV-

MOREDE technology 
is POSITIVE thanks 
to the recovered 

materials 



The preliminary results of the LCA show that PV-MOREDE 
technology has been developed as an innovative an eco-friendly 
recycling process. The highest contribution  of the environmental 
impacts comes from the operation stage but the global balance is 
positive due to the savings for the recovered materials. 
 
The cost-benefit balance indicates the positive economic benefits of 
the PV-MOREDE technology. 
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5. PRELIMINARY CONCLUSIONS OF THE LCA & LCC ANALYSIS 



THANKS FOR YOUR 
ATTENTION!!! 

LAIA PUIGMAL–  lpuigmal@leitat.org 
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