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W LISBOA O desafio da descarbonizacao

EU legislative acts
RED DIRECTIVE:

DIRECTIVE 2003/28/EC: on the promotion of the use of energy from

Fenewaple SOUrCEeS

DIRECTIVE (EU) 2018/2001: on the promotion of the use of energy from

FeNewaple SOUrCES

Renewable Energy Directive - REDI: meta em 2020 de 10% de energia
renovavel nos transportes

Targets for 2030 - Diretiva (UE) 2018/2001 (REDII)

» Sectorial transport target of renewables of 14% by 2030

« Sub-target for advanced biofuels of 3.5% by 2030

« Multipliers of 1.2 for shipping and aviation, 4 for EV, 1.5 for electricity in
trains

» 1St generation biofuels are capped at 7%

- IN¥


https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:32009L0028&from=EN
https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:32018L2001&from=EN
https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:32009L0030&from=EN
https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:32015L0652&from=EN
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EU legislative acts
RED DIRECTIVE:

DIRECTIVE 2003/28/EC: on the promotion of the use of energy from

Fenewaple SOUrCEeS

DIRECTIVE (EU) 2018/2001: on the promotion of the use of energy from

FeNewaple SOUrCES

FUEL QUALITY DIRECTIVE
DIRECTIVE 2003/30/EC : specification of petrol, diesel and gas-oil and

introducing a mechanism to monitor and reduce greenhouse gas emissions

DIRECTIVE (EU) 2015/63Z: Laying down calculation methods and reporting
requirements pursuant to Directive 98/70/EC of the European Parliament
and of the Council relating to the quality of petrol and diesel fuels

reseascn |INFF ?


https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:32009L0028&from=EN
https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:32018L2001&from=EN
https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:32009L0030&from=EN
https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:32015L0652&from=EN
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ELl strategic documents
GOMC(ZO11) 14, WHITE PAPER, Roadmap to a Single European Transport Area -

Towards a competitive and resource efficient transport systems

GOM/2013/017: Clean Power for Transport: A European alternative fuels
strategy

COM(Z018) al: A European Strategy for Low-Emission Mability

COM(Z020) 783: Sustainable and Smart Mobility Strategy - putting European
transport on track for the future

Green Deal (12/2020), New European Bauhaus (01/2021), Action Plan for
[ero Pollution for Air, Water and Soil (0a8/2021), Fit for aa (07/2021)

—
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https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:52011DC0144&from=PT
https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:52013PC0017&from=PT
https://ec.europa.eu/transparency/documents-register/detail?ref=COM(2016)501&lang=pt
https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:52020DC0789&from=EN
https://www.europarl.europa.eu/legislative-train/theme-a-european-green-deal/package-fit-for-55
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Fit for 93 : policies fit for reducing net greenhouse gas emissions by at
least 9% by 2030, compared to 1990 levels ETS

TRANSPORT AND THE EMISSIONS TRADING SYSTEM (ETS):
PUTTING A PRICE ON CARBON

Road Aviation Maritime

* Extension of the ETS to road transport * Tighter cap on the number * Gradual extension of the ETS
and building fuels from 2026; of allowances for intra-EU flights, to maritime starting in 2023,

- Focus on upstream fuel suppliers (rather starting from current levels with a 3-year phase in period;
than households and reduced by 4.2% annually; « Focus on large ships
and car drivers); * Full phase-out of free allowances (above 5000 gross tonnage)

- Revenues to be channelled to support by 2026; accounting for 90% of CO, emissions;
vulnerable households * Extra-European flights to be subject to * Intra-EU traffic and 50% of extra-EU
and investments in cleaner mobility. offsetting under the international CORSIA voyages covered by the scheme.

scheme.

EC, 2021

CENTER FOR INNOVATION, 5
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https://www.europarl.europa.eu/legislative-train/theme-a-european-green-deal/package-fit-for-55
https://ec.europa.eu/commission/presscorner/detail/en/fs_21_3665
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Fit for 93 : policies fit for reducing net greenhouse gas emissions by at
least 9% by 2030, compared to 1990 levels Vehicle sales

Old targets  New targets Old targets  New targets

2025  15%= 150 150150y 2925

2030  375%=558p s somy 2030

2035 = ]_gg% _1% , 2035
EC, 2021


https://www.europarl.europa.eu/legislative-train/theme-a-european-green-deal/package-fit-for-55
https://ec.europa.eu/commission/presscorner/detail/en/fs_21_3665
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Fit for 93 : policies fit for reducing net greenhouse gas emissions by at
least 9% by 2030, compared to 1990 levels Infrastructure

Public charging and hydrogen refuelling stations will be widely available, interoperable
and easy to use, including at fixed intervals along Europe’s major transport corridors

National fleet based targets for charging stations for cars and vans - those could lead to approximately*:

2025 2030 2040 2050
1 millior 3.5 million 11.4million 16.3 million

Gag: GRGRGRGRARE: GRORGGRGAGAGRGNAG,

Recharging pools for cars and vans Hydrogen refuelling stations Recharging points for heavy duty vehicles
= on the TEN-T core network: at least 300kW - will be made available every 150km = on the TEN-T core network: at least 1400kW
power output every 60km by 2030 along the TEN-T core network; of recharging points every 60km by 2025
« on the TEN-T comprehensive network: and heavy duty vehicles by 2030. + on the TEN-T comprehensive network:
at least 300kW power output every 60km at least 1400kW power output every EC, 2021
by 2030 and at least 600 kW by 2035. 100km by 2030 and at least 3500kW
by 2035;

* in every urban node and at every safe and
CENTER FOR INN( secure parking by 2030. 7
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https://www.europarl.europa.eu/legislative-train/theme-a-european-green-deal/package-fit-for-55
https://ec.europa.eu/commission/presscorner/detail/en/fs_21_3665
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Fit for 93 : policies fit for reducing net greenhouse gas emissions by at
least 9% by 2030, compared to 1990 levels Energy

A new Renewable Energy Directive for more renewables in the transport sector

* New targets on greenhouse gas emissions of transport and use of innovative fuels;
« Strengthened criteria and certification for sustainability and greenhouse gas savings.

Targeted reduction Targeted share Targeted share
in transport GHG intensity of renewable H2 and of advanced biofuels
synthetic fuels
2.6 % by 2030 2.2 % by 2030
13 %y 2030
I —

EC, 2021
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https://www.europarl.europa.eu/legislative-train/theme-a-european-green-deal/package-fit-for-55
https://ec.europa.eu/commission/presscorner/detail/en/fs_21_3665
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Fit for 93 : policies fit for reducing net greenhouse gas emissions by at
least 9% by 2030, compared to 1990 levels Energy

ReFuelEU: Accelerating aviation’s decarbonisation through sustainable aviation fuels (SAF)

* Obligation on fuel suppliers to distribute increasing levels of SAF at all EU airports;

« Obligation on airlines to uplift SAF-blended fuel before each flight from an EU airport;

* Focus on the most innovative and sustainable fuels, e.q. advanced biofuels and synthetic fuels (also known as electro-fuels);

* Ensure electricity supply for stationary commercial aircraft at all gates by 2025 and additionally at all outfield positions by 2030.

New targets for sustainable aviation fuels (as % of fuel mix)

[ Sustainable aviation fuels - Specific sub-mandate on e-fuels

2025 2030 2035 2040 2045 2050
2% 5 20 329 38 63
| | 1 n Il N
0.7% 5% 8% 11% 28%

FuelEU: Accelerating maritime’s decarbonisation through renewable and low-carbon fuels and technologies

* Introduction of a fuel standard limiting the greenhouse gas intensity of energy used on ships;

« Obligation for most polluting ships to connect to onshore power supply or use zero-emission technologies at berth;
* Alignment with ETS on scope (ships above 5,000 gross tonnage; intra-EU + 50 % extra-EU) and on reporting and verification obligations.

Maritime targets on the limits on greenhouse gas intensity of the energy used on-board compared to 2020
2025 2030 2035 2040 2045 2050
-2% -6% -13% -26% -59% -75%

CENTER FOR INNOVATION,
TECHNOLOGY AND POLICY RESE
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https://www.europarl.europa.eu/legislative-train/theme-a-european-green-deal/package-fit-for-55
https://ec.europa.eu/commission/presscorner/detail/en/fs_21_3665
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O conceito de sustentabilidade é Desenvolvimento Sustentivel
complexo, pois incorpora variaveis N /
interdependentes, incluindo: eargto ~ susticn
« Questdo ambiental: com 0 meio .o " £ e
ambiente degradado, o ser e A
humano abrevia o seu tempo de TSRl mmeesstese
vida; a economia néao se | —
desenvolve; o futuro fica R e

servigos ¢ efeitos ambientas

insustentavel

CENTER FOR INNOVATION,
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O conceito de sustentabilidade € Desenvoivimento Sustentsvel
complexo, pois incorpora variaveis
interdependentes, incluindo: nsercso st
« Questdo ambiental: com o meio .2 | sociommbient
ambiente degradado, o ser . :_}_é‘; Amblental oot s
humano abrevia o seu tempo de e et g
vida; a economia nao se R
desenvolve; o futuro fica Frodienett T SR ERTT
insustentavel

* Questao energeética: sem
energia a economia nao se
desenvolve. E se a economia
nao se desenvolve, as condi¢cbes
de vida das populacoes
deterioram-se

CENTER FOR INNOVATION
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O conceito de sustentabilidade & Desenvolvimento Sustentavel
complexo, pois incorpora variaveis B
interdependentes, incluindo: mosrio S é_ e
« Questdo ambiental: com o meio . socioambient
ambiente degradado, o ser e R oo
humano abrevia o seu tempo de e e seeste e
vida; a economia nao se o
desenvolve; o futuro fica Bl ooy e

servigos e efeitos ambientais

insustentavel

* Questao energeética: sem
energia a economia nao se
desenvolve. E se a economia
nao se desenvolve, as condi¢cbes
de vida das populacoes
deterioram-se

* Questao social: Respeitar o ser
humano, para que este possa
respeitar a natureza

CENTER FOR INNOVATION
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W [Fggggo Anélise de Sustentabilidade Ambiental

O conceito de sustentabilidade & Desenvolvimento Sustentavel
complexo, pois incorpora variaveis B
interdependentes, incluindo: mosrio S é_ e
« Questdo ambiental: com o meio .o socioambient
ambiente degradado, o ser e R oo
humano abrevia o seu tempo de e e seeste e
vida; a economia néao se .
desenvolve; o futuro fica ANalise de  ecosscsocia o an e e

servigos e efeitos ambientais

insustentavel ciclo de vida (LCA)
* Questao energética: sem

energia a economia nao se
desenvolve. E se a economia
nao se desenvolve, as condi¢cbes
de vida das populacoes
deterioram-se

* Questao social: Respeitar o ser
humano, para que este possa
respeitar a natureza

CENTER FOR INNOVATION
TECHNOLOGY AND POLICY RESEARCH
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Material
processing

—h

ases da vida de um produto

Q

esde a sua producao ao seu

—h

Im de vida

Product
manufacturing
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1
1
1
:
: Goal and Scope
:
1
1
1

Definition : .

* Definicao da unidade functional, define o
I (ue esta a ser estudado e quantifica o servigo ‘
E a ser disponiiblizado, sendo a referéncia a
iqugl iInputs e outputs se relacionam (1 lx:«;?;:g ——>-Nintavaiation
1unidade?, 1kg, 1L?7?7?)

* Definicdo das fronteiras do Sistema, :

define quais 0s processo que devem ou nao ihpact

D s

1

|

1

|

1

|

1

I

Eser incluidos na analise (pais, EU, mundo?)  Assessment
!

1 . . ~
i« OQutros pressupostos ou limitacoes
|

1

L

| VATION 17
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i volume, energia?)

1 queremos avaliar?)

* Definicdo de método de alocacao, usado
i para alocar diversos produtos dentro do
I mesmo processo (co-produtos: massa,

* Definicao das categorias de impacte, por
 exemplo toxicidade humana, smog,
I aguecimento global, eutrofizacao (o que

Analise de Ciclo de Vida

Goal and Scope

Definition
Inventory :
Analysis + Interpretation
Impact
Assessment .

18
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Ferramentas de quantificacao de impactes

e |

SimaPro About SimaPro ~  SimaPro Customers Energy Systems

Argon ne°

NATIONAL LABORATORY

RESEARCH FACILITIES PUBLICATIONS NEWS

Home Vetrsions Features Documents APls Modules Contact us

GREET

E n a b | | n g fa Ct_ b aS e d ublications A fresh design for GREET life cycle analysis tool

GREET 2016 provides the user with an easy to use and fully graphical toclbox to perform life cycle analysis
simulations of alternative transportation fuels and vehicle technologies in a matter of a few clicks. This new tool

1 H GREET.net Madel
S u S a_ I n a | | y includes the data of the GREET model, a fast algorithm for processing it and an interactive user interface. The

Fuel-Cycle Model . . . " .
uel-ycle Moce interface allows faster development using graphical representation of each elementin the model, and drag & drop
Vehicle-Cycle Maodel editing approach to add and modify data.

SimaPro has been the world’s leading LCA software
GREET WTW Calculator
package for 25 years. It is trusted by industry and AFLEET Tool
academics in more than 80 countries. SimaPro was FlestFostprint Celedlater
= .
developed to help you effectively apply your LCA expertise GaBi
to drive Change —to pro\/]de the facts needed to create Overview Software Applications Industries Downloads Customers My GaBi

sustainable value.

DOWNLOAD the new GREET 2016 software

If you have questions, please refer to our Frequently Asked Questions and Answers.

Software v LCAdata Usecases v Learning & Support v  Network v About v Download 0O

The oper.source;life’Cycle apd Sustainability
Assessment seftware

Free. Rich. Powerful. Reliable.

GaBi 8.0 comes in. On July 18.




U

TECNICO
LISBOA

T FOR INNOVATION
ND POLICY RESEARCH

Fontes energéticas alternativas
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energéticas alternativas
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LPG i ‘

Non-RES

Dung N P Bio-
& urine (63 ;!g!:  fertiliser

BIODIGESTER
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5le

Non-RES

V.

Dung
& urine (’69

N - Bio-
5 Lo I  fertiliser

BIODIGESTER

electrolisys 2 © ¥

End user

CENTER FOR INNOVATION
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Que fontes energeticas alternativas ja utilizamos?
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Que fontes energeticas altern

TECNICO

LISBOA

Fontes €

8,00
7,00
6,00

5,00

6,86
4,27
4,00
3,00 2,59
2,00
1,00
0,00

Incorporagdo de Biocombustiveis - 2019 (%)

12 Trimestre

MW Percentagem Fisica

6,81 6,84
4,63
4,12
2,72
2,18 I

22 Trimestre

32 Trimestre

M Percentagem "TdB"

@ Percentagem Total

6,87
4,56
|2,31

42 Trimestre

6,85

Valores médios

Emissao de titulos de Biocombustiveis — 2019

TdB-D 20610 19 267 17 646 22 001 25 045 26 575 21766 27 330 20 159 25432 24 318 17 210
TdB-G 531 600 537 706 332 523 480 337 582 338 468 256
TdB
d ~ 1 797 797 779 1034 730 761 707 595 1415 586 697 698
Importacao
TdB Dupla 12 584 12 195 11944 13 987 13796 17 556 15 296 17 004 11745 16 944 13 266 8726
Contagem
Total 33725 32 062 30 127 36 694 39173 44 664 42 698 44 671 32 486 42 714 38 052 26 192
Legenda:
e TdB: Titulo de Biocombustivel
e TdB-D: TdB emitido para biocombustivel substituto do gasdleo
e TdB-G: TdB emitido para biocombustivel substituto de gasolina
e TdB Dupla Contagem: Biocombustivel de origem residual
ENSE 2020

10s TdB de Importagdo estdo incluidos nos valores de TdB-D e TdB-G, ndo sendo contabilizados para o total de TdB emitidos.




TECNICO
LISBOA

Que fontes energeticas alternativas ja utilizamos?

Fontes energéticas alternativas

Transport 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
Ren. electricity in road transport 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 01 02 05 05
Ren. electricity in rail transport 10,9 11 120 11,9 12,7 134 13,9 126 135 115 12,0 12,7 19,0 216 223 22 18,6
Ren. electricity in all other transport modes 0,0 0,0 0,0 0,0 0,0 0,0 0,0 04 05 04 03 03 03 03 03 03 03
Compliant biofuels* 0,0 0,0 76 1219 1256 208,1 3091 4,0 42 94 151,5 3217 2597 2421 2815 2838 2621
Annex IX x x x x x x x 4,0 42 94 10,1 357 107,2 139,5 165,6 1775 160,1
3(4)d first paragraph x x x x x x x 0,0 0,0 0,0 0,0 2494 1379 102,6 1158 106,3 102,1
3(4)d third paragraph subsection (i) and (i) x x x x x x x 0,0 0,0 0,0 0,0 00 0,0 0,0 00 0,0 0,0
other compliant biofuels x x x x x x x 0,0 0,0 0,0 1414 425 14,7 0,0 0,0 0,0 0,0
Non-compliant biofuels 0,0 0,0 0,0 0,0 0,0 0,0 0,0 289,1 269,1 252,0 109,7 0,0 0,0 0,0 0,0 0,0 0,0
Other renewable energies 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0
Total (RES-T numerator with multiplicators) 273 278 101,5 151,5 157,2 241,6 343,9" 40,0 42,6 47,8 192,11 395,6 4149 436,3 504,2 519,8 47,2
* In period 2004-2010 all consumed biofuels are included in this category; as of 2011 only those compliant with Articles 17 and 18 of Directive 2009/28/EC.
Fuel used in transport (as defined in Article 3)
Total (RES-T denominator with multiplicators) 6448,7 6170,3 6226,8 6228,7 6250,4 62194 61983 57521 52174 5172,7 5238,2 53235 54256 55136 5579,5 57191 4857,7
Note: All calculation provisions set out in Directive 2009/28/EC are applied to the total numerator and the total denominator
RES-T [%] 042% 045% 1,63% 243% 251% 3,88% 5,55%“ 069% 081% 093% 367% 743% 765% 791% 9,04% 9,09% 9,70%

Shares, 2021.

26
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Que matérias primas sao utilizadas para produzir essas
fontes energeéticas alternativas?
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Que matérias primas sao utilizadas para produzir essas
fontes energeéticas alternativas?

Produc¢do Nacional de FAME (m?3)
45000 ENSE 2020

39176

- Ol‘lgem'? 0000 37911 s 38267

- Processos?

- Critérios de
sustentabilidade?

Economia circular s
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Que matérias primas sao utilizadas para produzir essas
fontes energeéticas alternativas?

ENSE 2020
- Or I g e m ’) Matérias-Primas Utilizadas (%) - Histérico (2015-2017)

60 55,6

- Processos? s0
- Critérios de .
sustentabilidade? = II

13,0
0 — — J—
Colza Soja Oleina de Palma  Gordura Animal OAU FFA Oleinas

Economia circular

[

2015 H 2016 w2017
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| Well-to-Tank (WTT)

Ciclo de vida de fontes energéticas

Figure 1. Well-To-Tank analysis (WTT) - Scope

Total expended energy (Md,,)

Production
along the extraction / S~
production / transformation B oduction
/ transport of the energy B
Well-To-Tank

source, excluding the energy
content of the energy
source/fuel produced (IMJ).

(WTT)

STANDARD STEPS (WTW)

Production & conditioning at source

Transportation to market
Transformation at source

Transformation near market

JRC, 2021.
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IWeII -to-Tank (WTT) — conventional fuels

Energy source
Yy Production and

—— P conditioningat —P
source

Transformation
at source

e Cl (@CO2eq/MJ)

bl

Transportation
to markets in EU

Ciclo de vida de fontes energéticas

Conditioning

» and P
distribution

Processing

Para cada etapa do processo, inclusao
de todos os inputs (materiais,
energeéticos, etc.) e de todos 0s outputs
(materiais, emissoes, etc) em cada um
dos processos

Contabilizacéo de todas as etapas
desde a extraccao, producéao e
disponibilizacdo da fonte energética

31
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IWeII -to-Tank (WTT) — conventional fuels i

Energy source

Production and Conditioning

> conditioningat > "™plormaton |, Tonepenation | Processing L, Tand 0y
source distribution
Crude oil Para cada etapa do processo, inclusao
1 de todos os inputs (materiais,
Refinery .
Energy — . GHG energeticos, etc.) e de todos os outputs
(materiais, emissoes, etc) em cada um
Gasoline | dos processos
Other products Contabilizacéo de todas as etapas
desde a extraccao, producéao e
(O ortredemand disponibilizacdo da fonte energética

- IN* -
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IWeII -to-Tank (WTT) i

To obtain | MJ of fuel to
Total expended energy (MJ.) be used in the vehicle

BX
along the extraction / /-\

production / transformation '

. =
/ transport of the energy LT — B il — (% U
source, excluding the energy -y
content of the energy | wew o sume |

source/fuel produced (IMJ).

2 e INF 33
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| Well-to-Tank (WTT) !

.. Insses happened in the WIT stage:
Expended energy (MJ) + GO, emissions (g)
Total expended energy (MdJ.,)

along the extraction / /// /

production / transformation

e\ 3
/ transport of the energy > — (. — (Ta51) — |® D — =,
source, excluding the energy A
content of the energy | weLL 7o pume !

source/fuel produced (IMJ).
Well-to-Tank factor (WTW) = [ unit of energy (Md) + expended energy (MJ)
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IWeII -to-Tank (WTT) — conventional fuels

Gasoline and Diesel WIT CO, emissions per unit of energy
« Transformation stages are the most energy/emission intensive
* Transport stages are very efficient

Code COG1 Description
Final fuel Gasoline Crude oil from typical EU supply, transport by sea, refining in EU (marginal
production), typical EU distribution and retail.
Results
Energy GHG emissions
expended 9 CO2e/MIgasoiine
MJI/MJgasoline Total ' asco, as CH, as N,O
Standard steps Actual steps |
Production & conditioning at source  |Crude oil production 0.13 9.8 : 9.11 0.66 0.00
Transformation at source NA
Transportation to market Crude oil transport 0.01 0.8 | 0.76 0.00 0.00
Transformation near market Crude refining, marginal gasoline 0.08 515) 5.51 0.00 0.00
Conditioning & distribution Distribution 0.01 0.6 | 0.55 0.00 0.00
Dispensing at retail site 0.01 0.4 d 0.43 0.00 0.00
Total WTT 0.24 17.0
Code COD1 Description
Final fuel Diesel fuel Crude oil from typical EU supply, transport by sea, refining in EU (marginal
production), typical EU distribution and retail.
Results

_Enngy B GHG emissions

expended g CO%eq/Mgiesel

MJI/MJ giesel Total as CO, as CH, as N,O
Standard steps Actual steps
Production & conditioning at source  [Crude oil production 0.13 10.0 | 9.31 0.68 0.00
Transformation at source NA |
Transportation to market Crude oil transport 0.01 0.8 0.77 0.00 0.00
Transformation near market Crude refining, marginal diesel 0.11 7.2 1 7.20 0.00 0.00
Conditioning & distribution Distribution 0.01 0.5 0.52 0.00 0.00

Dispensing at retail site 0.01 0.4 ! 0.37 0.00 0.00

Total WTT 0.26 18.9 |

o INF

JRC, 2021.
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IWeII -to-Tank (WTT) — conventional fuels

Gasoline and Diesel WIT CO, emissions per unit of energy

« Transformation stages are the most energy/emission intensive

* Transport stages are very efficient

18
16
14

(=T ]

g CO2eq/MJf
[ee]

o N OB~ O

« INF

COG1

CoD1

CON1

N

N\

Conventional gasoline

Conven tional diesel

Con naphtha

B Transformation near market

@ Production & conditioning at source

O Transformation at source
& Conditioning & distribution

O Transpertation to market

JRC, 2021.
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IWeII -to-Tank (WTT) — electricity |
Combination of different factors:
- Electricity generation mix
- Hficiency of the processes
- Distribution and transmission losses (typical 7-10%)

Energy Source Expended energy (MJ/MIfuel) [Primary energy (MJ/MJfuel) |Efficiency (%)
Coal 1.66 2.66 38%
NG 1.15 2.15 47%
Biogas 2.66 3.66 27%
Wood 2.01 3.01 33%
Nuclear 2.90 3.90 26%
Hydropower 0.11 1.11 90%
Solar 0.03 1.03 97%
Wind 0.07 1.07 93%

. IN¥ a7
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IWeII -to-Tank (WTT) — electricity

Combination of different factors:
- Electricity generation mix
- Hficiency of the processes

- Distribution and transmission losses (typical 7-10%)

Ciclo de vida de fontes energéticas

Energy Source Expended energy (MJ/MIfuel) [Primary energy (MJ/MJfuel) |Efficiency (%)|GHG emissions (g CO2eq/MJfuel) [Electricity generation mix (%)
Coal 1.66 2.66 38% 200.3 12%
NG 1.15 2.15 47% 129.4 33%
Biogas 2.66 3.66 27% 19.2 2%
Wood 2.01 3.01 33% 15.1 4%
Nuclear 2.90 3.90 26% 3.9 0%
Hydropower 0.11 1.11 90% 0.0 20%
Solar 0.03 1.03 97% 0.0 2%
Wind 0.07 1.07 93% 0.0 27%

- IN¥
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IWeII -to-Tank (WTT) — electricity i

Combination of different factors:
- Electricity generation mix
- Hficiency of the processes

- Distribution and transmission losses (typical 7-10%)

Ciclo de vida de fontes energéticas

Energy Source Expended energy (MJ/MIfuel) [Primary energy (MJ/MJfuel) |Efficiency (%)|GHG emissions (g CO2eq/MJfuel) [Electricity generation mix (%)
Coal 1.66 2.66 38% 200.3 12%
NG 1.15 2.15 47% 129.4 33%
Biogas 2.66 3.66 27% 19.2 2%
Wood 2.01 3.01 33% 15.1 4%
Nuclear 2.90 3.90 26% 3.9 0%
Hydropower 0.11 1.11 90% 0.0 20%
Solar 0.03 1.03 97% 0.0 2%
Wind 0.07 1.07 93% 0.0 27%
100%
Weighted average without losses 0.76 1.76 MJ/MJ 67 g/MJ
Weighted average with 7% losses 0.81 1.88 MJ/MJ 72 MJ/MJ

- IN¥

39




TECNICO
LISBOA

i Well-to-Tank (WTT) — alternative energy sources

Ethanol
SBET1a
SBETIE
SBET1e
WTETl1a
WTETIb
WTET2a
WTET2b
WTET3a
WTET3b
WTET4a
WTET4b
WTETS
BRETZa
CRETZa
CRETus
SCETM
WFET1
WWET1
STETH

Sugar best. pulp to AF, skops not wsed
Sugar best, pulp to AF, skops to biogas
Sugar best, pulp to fuel, slops to biogas
¥WWheat, conw NG boiler, DDGS as AF
¥WWheat, conw NG boiler, DDGES as fuel
VWheat, NG GT+CHP, DDGS as AF
Wheat, NG GT+CHP, DOGS as fuel
¥WWheat, Lignite CHP, DDGS as AF
¥WWheat, Lignite CHF, DDGS as fuel
VWheat, Straw CHP. DDGS as AF
VWheat, Straw CHP, DDGES as fuel
Wheat, DDGS to biogas

Barley/Rye, NG GT+CHP, DDGS as AF
Maize, NG GT+CHP, DDGS as AF
Com US, DDGS as AF

Sugar cane (Brazil)

F wood

¥ wond

¥Wheat siraw

ETBE
LREB1

|ETBE: imported C4 and wheat ethanol

CENTER FOR INNOVATION
TECHNOLOGY AND POLICY RESEARCH

Expended energy (M Mjs, 4

Expended energy (M Mjj.

IIN* Concawe, 2014
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Total non-renewable GHG emissions inc

T e e e e e e e Ethanol
I Well-to-Tank (WTT) — alternative energy sources ! -
e e L L L L e i i 1.80 50.0 50.0
1.60
O l cooves | T
Ej 120 +— p— - uon_ “E; 300 +—— v
— N 1 r L e ’ | | 200
Ethanol 5 I I I B Transportation to g 200 I l
SBET1a Sugar beet. pulp to AF, skops not used 30 I ket E I 200
SBETIo_ _ |Sugarbest. pulp to AF, slops tobiogas £ 1 MR = B
EBETIc Sugar beet, pulp to Tuel, slops to biogas1 o4 1 N . o
WTETIE — T[Wheal, conv N baler, DOGS as AF ~ 020 ! i condtioning ot ' I
WTETIb Wheat, conv NG boiler. DDGS as fuel oo | L | I I F oo
|.|I|-I-ET2I3 IllllhE'Et, ”G GT+CHP, EﬂGS 3= .It'IF SBET1la SBET1b LSBE( - SBET1a SBET1b L SB_E[I( a
WTET2b Wheat, NG GT+CHP, DDGS as fuel o e o e
WIET3a _ |Wheat, Lignite CHF, DDGS ag AE _ 160 y 2 Icl B N
MWTET3b _ _|Wheat. Lignite CHP, DDGS as fuel _ | Zuw- e | oo oM
WTET4a Wheat, Straw CHP, DDGS as AF 10
WTET4b Wheat, Straw CHP, DDGS as fuel I EEEENTIEEEE market :
WTETS Wheat, DDGS to biogas i nE N mrane | |
BRETZa Barley/Rye. NG GT-CHP. DDGSasAF  §° [0 0 0 1 |V e g ° o
CRETZa Maize, NG GT+CHP, DDGS as AF e tomaton
CRETus Com US, DDGS as AF oon | L mrroicton &
SICETI S'..ha ar cane IEFEIIH éw'b 0 \‘({5{’ (00 Iégo /\é;)o ém 4'}&0 \&é‘u {_\"” 6-? é& conditioning at 4,‘”’ @.;0 60;» l\é\p &w é”c éua {éﬁ’ ‘4“ 4}""’ é\y 0&
& & & & source & & & K R s
WFET F wood i EELLELLLE SEEEEEEELEEE
WWET! W wood
STETT ¥Wheat siraw 2,00 = I I Conditicning & L 300 70.0
== E] distribution = 60.0
s £
E 150 4 Tranksformatron near c’? 200 500
= 3 - market w 400
l'---------------------------j--- 'i M Transpartation to § 300
1 1 1 - market 2 100 s
1 Conversion yields? ! I2% s | §
I source o 00
I — — I 0.0
i WTT ethanol = 1/1.70 = 59% i L1 e
|_____________________________-____'_-_,_-__—_Pr-_l. source | !
SCET1 WEFET1 WWET1 STET1 | REB: e SCET1 WFETL WWETL STET1 LREB1 w00

combustion (g COpeq/Miyc))

Total non-renewable GHG emissions inc.
combustion (g COz.q/Mbyu)

Total non-renewable GHG emissions inc.
ombustion (g C0;eq/ Mye)
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Total non-renewable GHG emissions inc

L] L]
IR, Blodlesel
12 Well-to-Tank (WTT) — alternative energy sources | -
e 700 700
L I 60.0
Conventional fossil fuels 120 N = N . » w00 &00
R Conditioning & .-
oo ||::'E'5‘EII | 2100 distribution . 500
Biodiess| - S0
Transformation near &
ROFA1 RME: Meal a5 AF, glycerne as chem, %0_30 +— - market g 300 200
ROFAZ RME: Meal and glycerine as AF g 1 ETransportation to ‘g 200
ROFA3 RME: Meal as AF, glycenne to bicgas 3 060 market 3 100 300
R - - e ) £
ROFA4 RME: Meal and glycerine ‘IJ:I- biogas $ 00 WThanscrmation 8w 200
ROFAS RME: Meal as AF, Glycerne to hydrogen o & 100
ROFE3 REE: M=al a= AF, glycerine to biogas 020 "’m‘;‘_’;‘“{" 5 100
SOFA3 RME: Meal as AF, ghycerine to biogas e e
5YFAlLa S¥ME: Mo till, oil import, meal as AF, glycerine to 0.00 300 0.0
h,llmas_ 200 ROFA1 ROFAZ ROFA3 ROFA4 ROFAS . ROFA1 ROFAZ ROFA3 ROFA4 ROFAS Lo00
SYFAID SYME: Mo till, beans import, meal as AF,
glycerine to biogas . 3
SYFAl: SYME: Conv. culture, od import, meal as AF, é Condtioning & _5_;
ghycerine to biogas E _ g
POFA3a POME: Meal as AF. no CH4 rec., heat credit, 5 Trensfomationnear | 2
glycerine to biogas - . g
POFA3L POME: Meal as AF, CH4 rec., heat credit, H B pretente g
gl:'lcenre tl} leﬂaﬁ g M Transformation at %
POFA3: POME: Meal as AF. no CH4 rec_, no heat credit, source
glycerine to biogas WEroduction & 400 400
WOFA3a FAME: waste cooking od conditioning at I . S S S <
TOFA3a FAME: tallow ol £ T
HVO 3.00 1200 1200
ROHY1a HRO (MExBTL), meal as AF
ROHY 1b HRO EUDF'}. meal as AF 2% 2 » e 1000
ROHY4 HRO [NExBTL), meal to biogas £ dstbution. § wo 500
S0HY1a HSO (MExBTL), meal as AF i . & s00
SYHY1a HSD [NExBTL), of imported 8150 i - I e
FOY1a HPO (NEXBTL), no CH4 rec. ¢ e | B w00
WOHY1a HWO [MExBTL), waste cooking oil %o arkes g w0
TOHY 1a HTO (MEXBTL), tallow oil & ) g 00 200
0.50 - M Transformation at s o
source 200 0.0
0.00 W Production & 40.0 20.0
CENTER FOR INNOVATION conditioning at » » > . » »
TECHNOLOGY AND POLICY RESEARCH Iw COnCaWe’ 2014 source q‘d{-jﬁ q@*tﬁ? Qg \g “Pé\‘! %{1“]} qO-L"’~$d‘\f‘~ O\S\'\'

combustion (g €Oy eq/ My1)

Total non-renewable GHG emissions inc.
combustion (g €0z.q/M,u)

Total non-renewable GHG emissions inc.
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Conventional fossil fuels
oD | Diies el |
Biodiessl
ROFA1 RME: Meal as AF, glycenne as chem.
ROFA2 RME: Meal and glycerine as AF
BORA3 . . (BME_Meal 3s AL glycedneto BOgas. — -
l|ROFA4 RME: Meal and glycerine to biogas
TRoFRS™ — RME: WMieal 3s AF. Glycerine to hydrogen
ROFE3 REE: Meal as AF, glycerine to biogas
SOFA3 RME: Meal as AF, glycenne to biogas
SYFAla SYME: No till, oil import, meal as AF, glycerine to
biogas
SYFAID SYME: Mo till, beans import, meal as AF,
glycerine to biogas
SY¥FAl: SYME: Conw culture, ol import, meal as AF.
ghycerine to biogas
POFA3a POME: Meal as AF. no CH4 rec.. heat credit,
ghycerine to biogas
POFA3E POME: Meal as AF. CH4 rec., heat credit,
ghycerine to biogas
POFA3C POME: Meal as AF. no CH4 rec_, no heat credit,
____Elh'ﬂﬁﬂl"ﬁ.IﬂhIPEﬂﬁ_______.|
l|WoFAza FAME: waste cooking ol
ThoFRT ™ TPefE @Rl — - 7 &7 &7/ = 7=
HVO
ROHY 1a HRO (MExETL), meal as AF
ROHY1b HRC (UDP), meal as AF
ROHY4 HRO (MExETL), meal to biogas
S0HY1a HSO (MExBTL), meal as AF
SYHY1a HS0 {MExBTL), ol imported
POYia . _[HPOUNE:FTL. poCHd me . .  — —
IwoHY1a HWO (MExBTL), waste cookng oil
[ToA¥iE — [ATOINERETL) Wlloworl. — — — — — =~
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TECHNOLOGY AND POLICY RESEARCH I w COnCaWe, 2014

1.40

1.20

s =
oo =)
o =]

Expended energy (MY Mj;,y
o
o
=]

o
B
o

Expended energy (MY Mj

Expended energy (MI/Mjg,.,
&
&

0.50 -

Ciclo de v

Conversion yields?

WTT biodiesel FAME = 1/1.68 = 35%
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Hydrogen (elecirolysis)

GPEL1a'CH1
GPEL1R'CH1
GPELIn'CH2
GREL1/CH1
WFEL1/CH2

WFELACH1
EMELXCH1
EMEL1/CH2
EMEL1/LH1
KOEL1/CHY
KOELXCH
KOEL2CICH
MUEL1/CH1
WDEL1/CH2
GPEL1R/LH1
GREL11H1
WFEL1/LH1

EMEL1/LH1
KOEL1LH1
WDEL11H1

CENTER FOR INNOVATION
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MG 7000 km, CCGT, QS Ely
MG 4000 km, CCGT, QS Ely

: LMG, QU'S Ely

F Wood, Cony power, OIS Ely
Elec EUHmix. Q'S Ely

: Ebez ELmix, Cen ey, Pipe
Cie-H2Z: Elec ELHmix, Cen ey, Lig. Rioad
C-H2: Ebec coal EUFmie come, VS Ely
C-H2: Elec coal EUMmix 1GCC, OFS Ely

B ETEE S

CH2Z: Elec coal ElUbmix IGCC + CCS, VS Ely

C-HZ: Ebec nuclear, OS5 Ely
C-HZ: Wind, Cen Ely, Pipe

Ce-H2: NG 4000 km, CCOGT, Cen Ely, Lig, Road

Co-HZ: LNG, Ely

Coe-H2: F Wood, 200 MW gasif, CCGT, Cen Ely.

Lig. Road
Cio-H2: Elec EUHmix, Cen Ely, Lig, Road

Cic-H2: Elec coal Elbmix, Cen Ely, Lig, Road

Ce-H2: Wind, Cen Ely, Lig, Road
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Hydrogen [electrolysis) ”
GPEL1a/CH1 |CHH2: NG 7000 km. COGT, OIS Ely
||GEELIRCHI L1 NG.4000 k. COGT. OISl ? .l |
JORELIDCHZ | CHZ NG 4000 km, CCGT, Cep Ely. Bipa, g i I
GRELICHT  |CHZ: LNG. OIS Ely P [ : -
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Conversion yields? i
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AWTT H, = 1/1.94 = 52% 1
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o . w 0.0 : . = L
= = M Transportation to c =
g 2.00 ket 2 200 ® §
_g marke .E -20.0 % l'E
= £ g 3
g 1.50 B Transformation at o -40.0 £ =2
o - © -40.0 IE
= z - source T ° 3
1.00 I S O oo 60.0 £
3 - . m
B Production & H
0.50 ~+— — conditioning at _B0.0 800 F
s0Urce
0.00 : : . — 100.0 -100.0
OWCGE1  OWCG21 OWCG22 OWCG4  OWCES RECG1 OWCGE1 OWCGE21 OWCG22 OWCGS OWCG5  RECG1
OWCG1 Upgraded biogas from municipal organic waste as CBG. Closed digestate storage.
OWCG21/2 Upgraded biogas from wet manure as CBG
CBG Digestate storage closed (21) or open (22)
OWCG4 Upgraded biogas from maize (wole plant) as CBG. Closed digestate storage.
OWCG5 Upgraded biogas from double cropping (barley/maize) as CBG. Closed digestate storage.
RECG1 SNG Synthetic methane (as CNG) from renewable electricity and CO, from flue gases
Concawe, 2014
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e Biogas

iWeII-to-Tank (WTT) — alternative energy sources E

4.50 100.0 80.0
4.00 < 80.0 - e00
=
_ 3.50 Conditioning & T 60.0 Loan.n 2 .
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= = 400 = 8 2
Z 300 S | I I 200 £
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. m &
= near market o r I ° & Lo 5 g
g . - 00 I = ¢
= = B Transportation to c ) ' ==
T 2.00 ot K] L - 200 W5
_g marke .E -20.0 % l'E
= £ g 3
g 1.50 B Transformation at o 400 28
g [ - @ -40.0 c E
= I | z - source T ° 3
1.00 I i O oo - 600 E
| | M Production & ) H
0.50 T I — conditioning at _B0.0 - 800 F
s0Urce
0.00 | : . — 100.0 -100.0
| OWCET | OWCE21  OWCG22  OWOB4  OWCGES RECG1 OWCGE1 OWCGE21 OWCG22 OWCGS OWCG5  RECG1
OWCG1 Upgraded biogas from municipal organic waste as CBG. Closed digestate storage. j
OWCG21/2 Upgraded biogas from wet manure as CBG
CBG Digestate storage closed (21) or open (22)
OWCG4 Upgraded biogas from maize (wole plant) as CBG. Closed digestate storage.
OWCG5 Upgraded biogas from double cropping (barley/maize) as CBG. Closed digestate storage.
RECG1 SNG Synthetic methane (as CNG) from renewable electricity and CO, from flue gases

.Conversmn yields? i
| WTT biogas = 1/1.99 = 50% ! TS, AL

I————————————————————————————————
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Figure 132. WTT energy expended per type of fuel Summary
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iWeII-to-Tank (WTT) — alternative energy sources E

Figure 133. WTT GHG emissions. Summary
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- Context: recent emergence of shared e-scooters systems, with associated
safety issues and urban space conflicts

- Objective: quantify the lifecycle environmental impacts of shared e-scooters:
production, use, and end-of-life

1

Ana Filipa Reis, Patricia Baptista, Filipe Moura, Assessing the environmental sustainability of shared e-scooters:
case study from Lisbon, Portugal, submitted to Transportation Research Part D, 2021.
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High uncertainty on:
0 Distance per day (1, 2, 3 km)
0 e-scooter collection frequency (everyday, every 3 days)

D Lifespan (30, 43, 30, 180 days)
roduction se Collection

|
Battery Charger WitEE)SUCt;ObOEE?t;ry Electricity Maintenance Road
2.215 kg \_AO_B'I kg 1123 kg IKdvh piece ey
L Glider ‘ \j’owertram
3306 kg | 2924 kg |
Electric Motor Controller
[ 274 kg | [ 0184 kg |

Ana Filipa Reis, Patricia Baptista, Filipe Moura, Assessing the environmental sustainability of shared e-scooters:
case study from Lisbon, Portugal, submitted to Transportation Research Part D, 2021.
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Climate change:

OProduction is responsible for more than

0% of the total impacts, e
Qlsage corresponds to 170 of impacts, of || | || || ||| | -
which 16.9% corresponds to maintenance, T —
QCollection operations are responsible for H RS EREREEE RB Qv
2 Similar trend in remaining categaories A

Ana Filipa Reis, Patricia Baptista, Filipe Moura, Assessing the environmental sustainability of shared e-scooters:
case study from Lisbon, Portugal, submitted to Transportation Research Part D, 2021.
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Impact per km:

Scenario 1 Scenario 3

0 Best scenario - 112 g Clp,,/km, with @ | Litespan kmiday s | ke | ok | s
life span of 180 days and daily use of 0 km Collection

. . . 30 1in 1 days 5325 2665 | 1067 | 2699 | 13352 542

for scenario 3 (with recycling); 3in3days | 4932 | 2469 | 988 | 2306 | 1156 | 463

. - 1in 1 days 3746 1875 751 1995 | 1000 401

0 Warst scenario - udZa g EDZeq/kmv for 5 3in3days | 3353 | 1679 | 673 | 1602 | 804 | 323

a lifetime of 30 days, daily use of | km, % Lin1days _ 2169 | 1036 BEESER 1204 L6438

) . . 3 in 3 days 1778 890 357 902 452 182

and daily collection for Scenario | 180 Lin{days | 1380 | 691 | 278 | 942 | 472 | 190

3 in 3 days 988 495 200 550 276 112

(without recycling).

Ana Filipa Reis, Patricia Baptista, Filipe Moura, Assessing the environmental sustainability of shared e-scooters:
case study from Lisbon, Portugal, submitted to Transportation Research Part D, 2021.
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0 Operators’ system design and Policy recommendations for shared e-scooters

to have a place inthe competitive urban environment:

0 Define strategies to ensure that they make more trips per day and operate
longer distances per day (e.g.integrated ticketing); and

QEnsure that the physical structure and materials of e-scooters are stronger
and more resistant to vandalism and to pavement characteristics, including its

degradation.

Ana Filipa Reis, Patricia Baptista, Filipe Moura, Assessing the environmental sustainability of shared e-scooters:
case study from Lisbon, Portugal, submitted to Transportation Research Part D, 2021.
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|
. Exem plos de aplicacao: 3) Influéncia do mix elétrico (EV) !
- Volvo C40 Recharge
60 59
Carbon footprint report 50
Volvo C40 Recharge 2 42
= 40
Cg; 27
Q —
.. E ...
2 @ End-of-life
] Use phase emissions
@ Volvo Cars manufacturing®
@ Li-ion battery modules
o Materials production and refining
XC40 ICE C40 Recharge C40 Recharge C40 Recharge
E5 petrol Global EU-28 wind electricity
electricity mix electricity mix

* Volvo Cars manufacturing includes both factories as well as inbound and outbound logistics.

Figure ii. Carbon footprint for C40 Recharge and XC40 ICE, with different electricity mixes.

Results are shown in tonnes COz-equivalents per functional unit (200,000km total distance, rounded values).

\Volvo, 2021.
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https://www.volvocars.com/images/v/-/media/Market-Assets/INTL/Applications/DotCom/PDF/C40/Volvo-C40-Recharge-LCA-report.pdf
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. Exemplos de aplicacao: 3) Influéncia do mix elétrico (EV) i
Carbon footprint report 90
Volvo C40 Recharge Q&

% 30

L ICE (E5 petrol, XC40)

é @ Global electricity mix

® EU-28 electricity mix

o Wind electricity

o] 50 100 150 200 250
Use phase (1,000km)

Figure iii. Break-even diagram: Total amount of GHG emissions, depending on total kilometres driven, from XC40 ICE (dashed line) and
C40 Recharge (with different electricity mixes in the use phase). Where the lines cross, break-even between the two vehicles occurs.
All life cycle phases except use phase are summarized and set as the starting point for each line at zero distance.

Volvo, 2021.
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https://www.volvocars.com/images/v/-/media/Market-Assets/INTL/Applications/DotCom/PDF/C40/Volvo-C40-Recharge-LCA-report.pdf
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i Exemplos de aplicacéo: 3) Influéncia do mix elétrico (EV) i

e o o o o o o e e e e e e e e e e o o o e e o e e e e

Vol C4D Recherge

* The C40 Recharge has approximately 5 per cent lower total carbon footprint than XC40
Recharge when charged with EU-28 electricity mix in the use phase, which is mainly
because of better aerodynamic properties.

Carbon footprint report

*+ The C40 Recharge has a lower total carbon footprint than the XC40 ICE (E5 petrol) for
Volvo C40 Recharge 0 wer fot pri (ES petrol
all the analysed sources of electricity for the use phase.

« Materials production and refining, battery module production and manufacturing at Volvo
Cars for a C40 Recharge results in nearly 70 per cent higher GHG emissions compared to
an XC40 ICE (E5 petrol).

« The highly probable future reduction of carbon intensity of the EU-28 electricity mix will
reduce the carbon footprint of C40 Recharge when using this mix for driving. However,
a significantly lower carbon footprint is achieved when charging the car with renewable
electricity, such as wind power.

« Production of aluminium and the Li-ion battery modules have relative high carbon
footprints, with a contribution of approximately 30 per cent each to the total footprint of
all materials and components in the C40 Recharge.

+ Choice of methodology has a significant impact on the total carbon footprint. Therefore,
care should be taken when comparing results from this report with those from other
vehicle manufacturers.

\Volvo, 2021.
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W [Fggggo Anélise de Sustentabilidade Ambiental

Desenvolvimento Sustentavel

Social
N , 5 C O t Insergao _ /.___ Justica
em sO energia, , € outros socioesonbmics / Justca
imapctes ambientais  sdo e (O R oo s oo
t eeramenne sochl o o
contabilizados no contextoda 77
sustentabilidade... Booslicliucta |- Criuliegiafu sisgot s

servigos ¢ efeitos ambientas

1. Analise técnico/economica de fontes energéticas
2. Como é que a regulamentacdo pode ser utilizada na promocao de
fontes energeéticas alternativas?

3. Como atingir a viabilidade econdémica de forma mais sustentada?
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Viabilidade de fonte energética alternativa dependente de:
- Factores operacionais

- Factores econdémicos

- Regulamentacao
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W LISBOA Conclusoes

Viabilidade de fonte energética alternativa dependente de:
- Factores operacionais

- Factores econdémicos

- Regulamentacao

1) Importancia de fazer a caracterizacdo massica, energetica e
econOmica de todas as etapas da cadeia de valor da fonte
energeética

2) Tal permitira avaliacao energética e econdmica da cadeia de valor
global (mesmo que né&o chegue ao LCA)

3) Identificar barreiras e oportunidades associadas a cada etapa
(e.g. comparacao de custo de tecnologias, existe co-produto que pode
ser valorizado, distancia a redes de abastecimento/distribuicéo, etc.)

4) Identificacdo de hipoteses de melhoria ou alternativas

- IN¥ 62
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