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1. The PVC recycling benefits A
CABLES

" The adoption of PVC in several applications has been growing in the last years, along with
the perception of its advantages compared to other materials

"  The consumption of PVC in the last decade has increased due to many reasons: technical
performance, competitive price, flexibility in application, possibility to be recycled, etc.

" The European PVC industry has been working hard since the late 90’s to address the
challenges of sustainable development. Significant progress has been achieved in waste
management, innovative recycling technologies and responsible use of additives.

_® Sustainability has become a key issue and an evaluation of the cost-benefits of PVC cables
recycling has been done on 2019-20, showing significant net benefits.

The objective of the study is to provide a
Cost-Benefit Analysis of recycling PVC cables
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A first study was done in 2019 showing
the net benefits of PVC cables recycling

The dramatics changes in the financial

and geopolitical scenario makes necessary
checking the results of the analysis in the
new market framework.

The price increases of raw materials,
components and manufacturing processes
which occurred between the second half
of 2021 and 2022, affect the all the

manufacturing industries in Europe

| _ The sharp price growth has been triggered

mainly by the amazing rise in energy prices
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2. Cost-Benefit Analysis methodology @
CABLES

The methodology used for the study is the Cost-Benefit Analysis (CBA).

This approach allows to examine the direct and indirect impacts of a project
(investment, technology, plant, etc.) for the community (or a country) as a whole.

The CBA aims to verify that costs incurred by a project are lower than its benefits.
The analysis compares of different scenarios of carrying on (or not) a project.

CBA has been developed according to the best practices described in the
literature and OECD guidelines.
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Cost-Benefit Analysis methodology E éLEé‘/‘/T}’

" For the purpose of this study, the CBA considers the direct and indirect
impacts of PVC pipes recycling.

" Both economic as well as environmental aspects are considered.

Economic aspects Environmental aspects

= Costs (or missed benefits) =" Monetary evaluation of environmental

= Benefits (or avoided costs) costs (or missed benefits)
= Benefits (or avoided costs)

of the PVC pipes recycling of the PVC pipes recycling

MTHESYS 6



Cost-Benefit Analysis methodology

The items of the balance and its trends

COMPARISON 2022 vs. 2020 analysis (2019 data)

ITALY 2022 2020
Landfill disposal (€/ton) 230 200
Separate collection and sorting (€/ton) 280 250
Recycling (€/ton) 55 45
Other treatments (€/ton) 18 15
Incineration (€/ton) 250 220
Recovered PVC (€/ton) 650/600 | 500/400
EUAs (€/tonC0O2) 77 30
Electricity price (€/MWh) 450 50
Gas price (€/MWh) 170 20
Recovered copper (€/ton) 6000 3700
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3. The study scope @
CABLES

" Geographical scope: Germany, Italy and France
" Products: electricity cable FS 18 OR 18, data cable UPT 5 E

" Functional unit: 100 meters long cable is assumed as functional unit, the same
adopted in the previous report. The items expressed in different unit of measure
have been parametrized accordingly to the functional unit.

®  Two different scenarios are considered:

" a) recycling vs. incineration (Germany and ltaly)

s

b) recycling vs. landfill (Italy)
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Main results: electricity cable FS 18 OR 18

Recycling vs. Landfill
without copper
recovery
monetization

COSTS

BENEFITS

chal ESY

Incremental costs for transports to recycle

Environmental impact of tranports

Separate collection & sorting |

Pretreatments of cables

Recycling costs

Other treatment costs

Saved costs for landfill

Energy benefits of recycling
Environmental benefits of recycling

Revenues from recyclate material

o 0l

Net balance of recycling 2022

Net balance of recycling 2020

A 7,48

N 4,33

€/100 m cable
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Main results: electricity cable FS 18 OR 18 4
CABLES

COSTS BENEFITS
Incremental costs for transports to recycle |
Environmental impact of tranports [
Separate collection & sorting | —
Pretreatments of cables 1
Recycling costs |
Recycling vs. Landfill Other treatment costs
With Copper Copper recovery |
recove ry Saved costs for landfill 1]
. . Energy benefits of recycling
monetlzatlon Environmental benefits of recycling E
Revenues from recyclate material ' — L]
f —

]
!
-5 0 5 10 15 20 25 30 35 40 45 50 55

Net balance of recycling 2022 G 59,64

Net balance of recycling 2020 N 36,49
€/100 m cable

MTHESYS

Strategic Consultants 10



Main results: electricity cable FS 18 OR 18 _— 4
CABLES

COSTS BENEFITS

Incremental costs for transports to recycle j

Environmental impact of tranports

Separate collection & sorting [
Pretreatments of cables
Recycling costs

Other treatment costs

—
]
0
. . . Missed revenues (electricity)
Recycling vs. Incineration vissed revenues (hea |

Without copper recovery Saved costs for incineration ——
H H Energy benefits of recycling
mohnetization
o et at o Environmental benefits of recycling :

Revenues from recyclate material ]
L l

Net balance of recycling 2022 B 0,82

Net balance of recycling 2020 N 2,36
€/100 m cable

MTH ESYS 11

Strategic Consultan



Main results: electricity cable FS 18 OR 18

Recycling vs. Incineration
with copper recovery
monetization

COSTS

Incremental costs for transports to recycle

Environmental impact of tranports

Separate collection & sorting —]

Pretreatments of cables

Recycling costs

Other treatment costs

Missed revenues (electricity)
Missed revenues (heat)

Copper recovery

Saved costs for incineration

Energy benefits of recycling
Environmental benefits of recycling

Revenues from recyclate material

cha( 5T

BENEFITS

Net balance of recycling 2022

Net balance of recycling 2020

0 5 10 15 20 25 30 35 40 45 50 55

- 52,98

T 34,52
€/100 m cable
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Main results: data cable UPT 5 E PVC

COSTS

Incremental costs for transports to recycle j

Environmental impact of tranports

Separate collection & sorting [

Pretreatments of cables ]

Recycling costs 1

Other treatment costs [

BENEFITS

Recycling vs. Landfill

Saved costs for landfill

Without COpper Energy benefits of recycling :

recove ry monEtization Environmental benefits of recycling

Revenues from recyclate material
L l

Net balance of recycling 2022

Net balance of recycling 2020

-2 -1 0

e e
I 0,82

chal ESY

€/100 m cable
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Main results: data cable UPT 5 E PVC

cABLESY

COSTS BENEFITS

Incremental costs for transports to recycle
Environmental impact of tranports

Separate collection & sorting | I—
Pretreatments of cables O

Recycling costs

Re CVCI i ng VS. La n dfi I I Other treatment costs
- Copper recovery |
with copper recovery _
Saved costs for landfill 1
mOHEtlzathn Energy benefits of recycling E
7 Environmental benefits of recycling
Revenues from recyclate material I
-5 -4 -3 -2 -1 0 1 2 3 4 5

Net balance of recycling 2022 NG 6,61

Net balance of recycling 2020 N 4,04
€/100 m cable
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Main results: data cable UPT 5 E PVC - 4
CABLES

Recycling vs. Incineration
without copper recovery
monetization

COSTS

Incremental costs for transports to recycle

Environmental impact of tranports

Separate collection & sorting [

Pretreatments of cables

Recycling costs

Other treatment costs

Missed revenues (electricity)
Missed revenues (heat)

Saved costs for incineration

Energy benefits of recycling
Environmental benefits of recycling

BENEFITS

Revenugs from recyclate matlerial
I 1

-2 -1

Net balance of recycling 2022

Net balance of recycling 2020

]
—
-

T 0,47
N 0,25

€/100 m cable
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Main results: data cable UPT 5 E PVC

Recycling vs. Incineration
with copper recovery
monetization

COSTS

Incremental costs for transports to recycle ‘

Environmental impact of tranports
Separate collection & sorting
Pretreatments of cables

Recycling costs

Other treatment costs

Missed revenues (electricity)
Missed revenues (heat)

Copper recovery

Saved costs for incineration
Energy benefits of recycling

Environmental benefits of recycling

— ]

O

BENEFITS

Revenues frqm recycllate ma'lcerial
1 1 1

-5 -4 -3 -2 -1

Net balance of recycling 2022

Net balance of recycling 2020

CQBLESg

T 5,69

T 3,46

€/100 m cable
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Main results: electricity cable FS 18 OR 18

CABLES

COSTS BENEFITS

Incremental costs for transports to recycle

Environmental impact of tranports

Separate collection & sorting |

Pretreatments of cables
Recycling costs
Other treatment costs

Recycling vs. Incineration

Missed revenues (electricity)

lJ.jDH mom

Without copper recove ry Missed revenues (heat)
. . Saved costs for incineration ——
mOHEtlzatlon Energy benefits of recycling

Environmental benefits of recycling :

Revenues from recyclate material ]
I
I

] ] ] ] ] ] ]
T T T T T T T

5 4 3 -2 -1 0 1 2 3 4 5 6 7 8 9 10

Net balance of recycling 2022 B o,71

Net balance of recycling 2020 B 1,76
€/100 m cable
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Main results: data cable UPT 5 E PVC

Recycling vs. Incineration
with copper recovery
monetization

COSTS

Incremental costs for transports to recycle J
Environmental impact of tranports [
Separate collection & sorting —
Pretreatments of cables O
Recycling costs [
Other treatment costs

Missed revenues (electricity)
Missed revenues (heat)

Copper recovery

Saved costs for incineration

Energy benefits of recycling
Environmental benefits of recycling

Revenues frqm recycllate maferial

BENEFITS

-5 -4 -3 -2 -1 0 1 2 3 4

A 5,64

Net balance of recycling 2022

Net balance of recycling 2020

T 3,37
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Main results: electricity cable FS 18 OR 18 —\/ 4
CABLES
COSTS BENEFITS

Incremental costs for transports to recycle j

Environmental impact of tranports

Collection & sorting |

Recycling costs -

Recycling vs. Landfill
WithOUt copper recove ry Energy benefits of recycling :
monEtization Environmental benefits of recycling

Revenues from recyclate material ]

5 4 -3 -2 -1 O 1 2 3 4 5 6 7 8 9 10

Other treatment costs

O

Saved costs for landfill ]

Net balance of recycling 2022

Net balance of recycling 2020 N 4,11
€/100 m cable
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Main results: electricity cable FS 18 OR 18 . 4
CABLES

COSTS BENEFITS

Incremental costs for transports to recycle j

Environmental impact of tranports

Collection & sorting |

Recycling costs —

Other treatment costs O

. . . Missed revenues (electricity)
Recycling vs. Incineration yissed revenues (heat) |

without copper recovery Saved costs for incineration —
monetization Energy benefits of recycling :
Environmental benefits of recycling

Revenues from recyclatelmatgriall I

5 4 3 -2 -1 0 1 2 3 4 5 6 7 8 9 10

Net balance of recycling 2022 B 1,60

Net balance of recycling 2020 N 2,45
yernd €/100 m cable
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Main results: data cable UPT 5 E PVC — 4
CABLES

COSTS BENEFITS

Incremental costs for transports to recyclej

Environmental impact of tranports

Collection & sorting [

Recycling costs O

Other treatment costs [

RECYCI I ng VS. La ndfl " Saved costs for landfill |
WIthOUt copper recove ry Energy benefits of recycling E
mOnEtization Environmental benefits of recycling
. _ Revenues from recyclate material |
i e ” : : : :
= % e -2 -1 0 1 2

Net balance of recycling 2022 | 1,15

Net balance of recycling 2020 N 0,79
€/100 m cable
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Main results: data cable UPT 5 E PVC

Recycling vs. Inceneration
without copper recovery
monetization

COSTS

Incremental costs for transports to recycle

Environmental impact of tranports

i

Collection & sorting |
Recycling costs
Other treatment costs

Missed revenues (electricity) ;
Missed revenues (heat)

Saved costs for incineration
Energy benefits of recycling
Environmental benefits of recycling

Revenues from recyclalte material
1 1

W

BENEFITS

CQBLESg

-2 -1

Net balance of recycling 2022

Net balance of recycling 2020

o
[ 0,37

€/100 m cable
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4. Conclusions 4
CABLES

= The 2022 CBA update confirms a net benefits balance of recycling for all cases and countries.
=  Comparing recycling vs. landfill the cable benefits increase in all countries and for all kind of cables

= Recycling vs. incineration: the rise of power and gas prices reduces net benefits (still positive),
in particular for countries with higher energy prices (Italy) due to energy recovery (electricity and
heat) during incineration.

= However, the possible future inclusion of incineration under ETS system could modify the results
of CBA, improving the net benefit of recycling vs. incineration.

= For the cables a key factor of CBA is the copper scrap price that increased of 62% between 2020
and 2022. As a consequence, all solutions with copper recovery show a greater net benefit. Higher
is the quantity of copper in the cable (electric vs. data) and higher is the net benefit.
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