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GUIDING QUESTIONS

PROGRAMA DE
LOGISTICA VERDE
BRASIL®

How can | be more efficient even
with the infrastructure limitations
that the country faces?

Can my company be efficient
while multiplying social and
environmental benefits?

Is it possible to reduce costs while
protecting the environment and

society? 3 3 - 6




MISSION, VISION & VALUE

»—> MISSION
gLEADING COMPANIES OPERATING IN

DIFFERENT MARKETS AROUND THE WORLD VALUE
MUST TAKE THE PROTAGONISM IN
PROMOTING THE TRANSFORMATION OF
LOGISTICS IN THE SEARCH OF EFFICIENCY
AND SUSTAINABILITY.

SUSTAINABILITY
AS A
VALUE!

VISION

#)  PLVB IS THE ONLY BRAZILIAN PROGRAM
THAT BRINGS SHIPPERS, CARRIERS & 3PL
TOGETHER TO PROMOTE EFFICIENCY AND
SUSTAINABILITY IN LOGISTICS!




FRAMEWORK

Solution Providers
Vehicle Manufacturers
Equipment Manufacturers
IT Providers

Support Institutions Member Companies

NGO Shippers
Unions Carriers
Academy SPL
Government

Program Coordination
Except Institution (Academy)




TIMELINE & PRESENT SITUATION

MORE THAN 100 COMPANIES... MORE THAN 200 PROFESSIONALS...
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Wty TIMELINE & PRESENT SITUATION
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REFERENCE

THEMATIC PUBLICATIONS
WORKSHOPS
TRAINING
THECNICAL
SUPPORT
NETWORKING
INTERNATIONAL

COVERAGE WORK MEETINGS 3 o Y === @
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N PRODUCTS — WEBSITE & NETWORK

X Dados do canal @ (’ g
% PLVB Videos
plvb,ibts Seguir Enviar mensagem 6] e 4

J 63 publicacoes 154 seguidores 54 seguindo

P LV B Programa de Logistica Verde Brasil

Sustentabilidade como valor!

7z
PLVB oL

Instituto Brasileiro de
Transporte Sustentavel
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PLVB
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Programa de Logistica Verde
Brasil
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v ~» D)

LIN Lagataca - Evgress Memdeo 0w rove

w

Seguindo Encaminhar Copiar link
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SUSTANABILTY INTEGRATION

1 7 PARCERIAS
EMEIOSDE
IMPLEMENTAGAD

PROGRAMA DE ]
LOGISTICA VERDE
BRASIL® [ @

PARTNERSHIPS
FOR THE GOALS






ROADMAP TO SUSTAINABLE LOGISTICS

LOGISTICA VERDE
LOGISTICA DE GREEN LOGISTICS
BAIXO CARBONO
LOW-CARBON
LOGISTICS

LOGISTICA
(FLUXO DIRETO E REVERSO)

LOGISTICS
(DIRECT AND REVERSE FLOW)

* Qutros GEE;
* Poluentes atmosféricos;
* Descarte inadequado

* CO, (GEE) de residuos;
* CO, ([GHG) » Utilizagao inadequada
de recursos.
» Other GHGs;

* Air pollutants;

* Inadequate waste

e S/LS disposal;

* Inadequate use of
[esouUrces,

LOGISTICA SUSTENTAVEL
SUSTAINABLE LOGISTICS

* Geragao de emprego;

* Distribuicao de renda;

 Qualidade de vida.

* Employment
generation;

* Income distribution;

* Quality of life.



LAST MILE

TRANSFERENCIA
DE 1 PARA 1 I
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Cliente 1

Principal

Fornecedor 2 Fabricante l— — — — —Y

o I

Loja 1
Fornecedor 3 INBOUND OUTBOUND TSC: Transportation Service Category

SUPRIMENTO DISTRIBUICAO FISICA



ROADMAP TO NET ZERO CARBON EMISSIONS == &= o= oy
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GHG INVENTORY BEST PRACTICES COMPENSATION
GHG Inventory PLVB Training

Training



GHG Inventory approach

Programa Brasileiro

GHG Protocol

\'“\_

Corporate Inventory

LOGISTICS

Services

Represents direct and indirect
GHG emissions within an
organization's domains

Represents the direct and
indirect GHG emissions of a
service category

DE EMISSOES

GUIA PARA INVENTARIO

Gases de Tfelto Estula nas
atividades logisticas

o
3 PLVB=—~

-

TSC

Facilities

Represents the direct and
indirect GHG emissions of a

specific facility

INTERNATIONAL
STANDARD

%Y
'«: -”

Groenfisase geses
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ISO/FDIS
140403

LOGISTICS GHG EMISSIONS




BEST PRACTICES

o
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BEST PRACTICES

Lines af
Action - ASIF

Atividade

Activity

Bast Practicas
lcantified

Treinamento de
mictoristas (Eco-
-driving)

Diriver training (Eco-
drivirg)

Transpart
Mode

Rodowiario

Road

Supply
Chain

Suprimento e
Distribuigac
Fisica

Supply and
Physical
Distribution

Opraration

Colets,
Distribuigac e
Transferéncia
Colection,
Distribution

and Transfer

Organizational Planning Level

Operacional
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Initial investment
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BEST PRACTICES

1 MODES

T,

. P “00a2100 Dieseloil

mmm— I 80 a 420 Diesel oil & electricity
iﬁg B 50a350 Diesel oil & fuel oil

P —— I 50 a 150 Electricity

0 2000 4000 6000

HIGHER

VARIABLE

OPERATING
COSTS!

8000 10000 1

2000

pivB==

GUIA DE
REFERENCIAS EM
SUSTENTABILIDADE

kJ/t.km




BEST PRACTICES

PESO DO CUSTO DO DIESEL NO CUSTO OPERACIONAL TOTAL

30%

25%

20%

15%

10%

5%

0%

33%

23%
I 11%
VHDV HDV MDV LDV
Caminhao Caminhao Caminhao Caminhao
pesado semi-pesado médio leve

30%

Camihao
semi-leve

leve

Comerci

REFERENCIAS EM
SUSTENTABILIDADE
- Pomg—
——————— 21%
16%
13%
S L DV LCV

Semi-Light Truck (3,5t < TGW < 6t)
Light Truck (6t < TGW <10t)
ial MDV (10 < TGW < 151)
HDV (15 < TGW < 40t)
VHDV (40 < TGW)



N BEST PRACTICES

Use of information systems to track and monitor the fleet

Fleet renovation and modernization

Traveling speed reduction

Preventive maintenance of vehicles

Route optimization

Optimization of loading and unloading operations with the use of motorized equipment
Vehicle occupancy optimization

Implementation of equipment to control vehicle emissions

Use of cleaner energy sources

Use of different types of vehicles to carry out deliveries and collections
Driver training (Ecodriving)

Promotion of improvements in vehicle aerodynamics

Use of alternative propulsion systems

Implementation of freight consolidation centers in urban areas

Use of vehicles with greater energy efficiency

Use of low rolling resistance tires

Night-time collection and distribution

Implementation of distribution centers near the factory

Reducing the weight of vehicles

Use of additives to improve the energy efficiency of fuels

Shifting freight transport to cleaner modes (modal shift)
Implementation of auxiliary power generation equipment to reduce fossil fuel consumption

100%
100%

93%
93%

71%
e /1%
. 7 1%
e 7 1 %
e /.9,
e 64.%,
e 64.%,
e 57%
I /3%
I 43%
I 36%
I 36
I 36
I 369

e 1%

e 4%

e 4%

e 4%

0% 20% 40% 60% 80% 100% 120%
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BEST PRACTICES

Driver training (Ecodriving)

Use of information systems to track and monitor the fleet
Use of alternative propulsion systems

Fleet renovation and modernization

Use of cleaner energy sources

Use of vehicles with greater energy efficiency

Reducing the weight of vehicles

Use of additives to improve the energy efficiency of fuels

Optimization of loading and unloading operations with the use of motorized...

Vehicle occupancy optimization

Route optimization

Implementation of equipment to control vehicle emissions
Night-time collection and distribution

Shifting freight transport to cleaner modes (modal shift)

Implementation of auxiliary power generation equipment to reduce fossil fuel...

Use of low rolling resistance tires

Implementation of distribution centers near the factory
Implementation of freight consolidation centers in urban areas
Preventive maintenance of vehicles

Use of different types of vehicles to carry out deliveries and collections
Traveling speed reduction

Promotion of improvements in vehicle aerodynamics

89%

I 78%
T ———— 7 8%
I 67%
I ——© 67 %
I 67 %
I 67 %
——— 56%
I 44%
I 33%

I 33%

I 33%

I 33%

I 33%

I 33%

I 33%

I 22%

I 11%

0%

0%

0%

0%
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%



BEST PRACTICES

Figura 3: Representacao grafica da matriz de Analise SWOT.
Figure 3: Graphical representation of the SWOT Analysis matrix.

Ambiente interno

Internal environment

Analise SWOT
SWOT Analysis

FORCAS
STRENGTHS

OPORTUNIDADES
OPPORTUNITIES

AMEAGCAS
THREATS

JUSWUOIIAUS [BUISIXT

Ooul9lXxe ajuaiIquy

(s
PLVB===-

MANUAL DE
APLICACAO

" APPLICATION
HANDBOOK




SUSTANABILTY INTEGRATION
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CONCEPTUAL LESSONS

Strong conceptual & technical base (academy)
Trustable information.

Decoding to the member company language
Match expectations and use what is given.

Conqguer adhesions (tetrahedron)
Sharing roles.

#7 Progressive evolution

Step by step action plan.




CASE STUDIES

Best Practices
& Results



Use of information systems to track and monitor the fleet (main driver)

Fleet renewal and modernization
Improvements in vehicle aerodynamics

Eco-Driving

Fleel renovation and
modernization

vehicle aerodynamics

Data Center FleetBoard
FleetBoard Data Center
Operadoras de celulares

Use of information systems to
track and monitor the fleet

Ambiente WEB

Promotion of improvements in
Data Center Zatix

WEB Environment
Zatix Data Center f

FleetBoard FC inf.

Consumo de combustivel [1]
FC in liters from WS/TR5{1]

FleetBoard CO, inf.

CO, = Combustivel [I] 4(CO, fator)

Driver training (Eco- driving) CO, = FCin liters (1] (CO, factor)

DIN EN 16258 (2,63ka/l)

Extent:
6 months operation

Savings:

21% improvement
In fuel economy
and CO, emissions



ELcAGMDE 8 TRABALH BECEWTE
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LOTS Group Control Tower — PLVB® Member Company




5 ".{;\ Use of alternative propulsion systems (power electrification)

Implementation of freight

— P consolidation centers in urban
LZN logistica Areas

Use of alternative propulsion
systems

Use of cleaner energy sources

| 2nd Edition |

_—_—__J

Savings:

195,000 km/year
120 tCO./year
51% CO, emission

Use of alternative propulsion systems and cleaner energy sources (main driver)

Use of cleaner energy sources (electricity — “from the sun to the wheel” concept)

........



FLEET EVOLUTION & TECHNOLOGY

CNG & Biomethane HDV

Truck Fleet Evolution (Diesel S10 B12)

800
700.000 Euro IV (2012) 700
600
600.000 500
500.000 400
p 300
400.000 / 200
300.000 100
0
200 000 . 2005 2010 2015 2020 2025
100.000 & Eletric Light Trucks
—_— 1.200 ’ ‘
0 o Euro VI (2023) o UL T
1.000 | § 5
1995 2000 2005 2010 2015 2020 2025 A ety i
so0 |
Semi-Light Truck ——Light Truck MDV HDV ——VHDV d
600 PR

Semi-Light Truck (3,5t < TGW < 6t) 400
Light Truck (6t < TGW <10t)

MDV (10 < TGW < 15t)

HDV (15 < TGW < 40t) 0
VHDV (40 < TGW) 2012 2014 2016 2018 2020 2022 2024

200




ALTERNATIVE FUELS IN BRAZIL

ALREADY BEING USED TO BE INTRODUCED

y Mandatory (regulated by the government since 1970) MHDV
Blend of 30% in volume in gasoline (fossil) Research stage
Long term (20 to 30 years)

Use in flexible-fuel vehicles

I
|
|
MHDV : MHDV (Drop-in)
Mandatory (regulated by the government since 2005) | ‘ Infrastructure set-up
Blend of 15% in volume in low-Sulphur diesel (fossil) S10 B15. | - Middle term (5 to 10 years)
|
I
BIODIESEL - HVO
. LDV & MHDV |
L. : - MHDV (Drop-in)
— Biomethane — 95% methane from biogas | Research stage
VW 2005 to 2010: introduction — since 2011: growth I /Y Long term (10 to 20 years)
|
I
BIOMETHANE | Synfuel
|
LDV & MDV :
|
|
|
|
I

ETHANOL



ALTERNATIVE FUELS IN BRAZIL - Infrastructure =» &= &= oy

47 S10 B15 is blended at fuel suppliers.
47 Distribution all over the country
47 Biodiesel (FAME) produced from soil bean oil (most of it),

BIODIESEL cotton oil and beef tallow.

A . 4 CNG distributed mostly near the coast (Southeast. South
m ‘ & Northeast Regions)
27 CNG high flow refueling dispenser at “gas stations” —
BIOMETHANE refueling in less than 20 min (very few).

47 Biomethane from landfills, sewage treatment station &
biomass (agriculture and livestock).




CASE STUDIES Best Practices & Results

Use of cleaner energy sources (CNG & biomethane) 37 Edition |
Use of alternative propulsion system

Mileage:
617.516 km/year
1.350 round trips

Bled:
<,  30% Biomethane (land fills)
“HEYT 70% Methane
ST B o am  Savings:
Fuel economy (average) i AR o 9( 34,90% CO, emissions
Diesel: 3,00 km/I 95,3% 2 g R 19,44% Costs

Balance reversed
In seedling planting.

GNV/Biomethane: 2,86 km/m?3




CASE STUDIES Best Practices & Results

g
PLVB&=

Use of cleaner energy sources (CNG)
1 Use of alternative propulsion systems
Optimization of vehicle capacity

_—_—_1

5th Edition |

Modelo Propulsdo ‘
Diesel

Gnv

3,02 km/1 { 2,88 km/m?

0,695 0,590

Volta

Perrnpulis
Mg
ug e
l‘ . Rio de
o e Janeiro
ph A4 i
et
csn OUTBOUND
w \
Guarulh M & "b ‘-!‘[
auvlo FABRICA - 59 GNV  BITREM
Caragusismciis
i Bt
[ at csn2 RETORNOD

Periodo Jun/2023 a Mai 2024 - Analise Final

Modelo Propulsdo + Tipo Resultado
Veiculo
Dados Entrega i i
sga | Velgtlofbicselln (Gnv) + Rendimento
Carreta i
Bitrem
Qtde Viagens 267 160 -107 §§-40,07%
Qtde
Transportada 16.000 16.000 0 | 0,00%
(paletes)
Km Rodado 213.600 128.000 -85.600 ‘-40,07%
Emissoes de CO2 5
186 94 -91,21 ’.-49,15%
(tco2) '
Compensagio 5
- P 54 1.300 661 -639,00 ‘-49,15%
(Arvores) ;

Redugdo de Emissbes GEE (CO2)- Projeto Rodovidrio SP/RI - (MotorizagBo)

= 1,12 1,12 1112
8 QN

504 .04 9 .04

’ s 25 85% "

‘_g 2 0ur 2823% AN e g
v -1882% 181y ~HATN 882 2137%
o n2 8,20 815
[l - y 3 a7 y
.g 7,33 i1 .10
E
-
3
©
L3
°
)=
(=)

/23 /23 ogo/2) set/23 out/23 oov/23  der/23 jon/24

Meses

Velculo Diesel + Carreta Veicudo Grw + Bitrem

1,12
8.7

. 2% -20,21%
-21,38% Z z282%
L] w32
7,49
fev/28  mar/24 obv/24 ol 2d
Redugho (%)




Uso de fontes de energia mais limpas (GNV)

10,0%

Rendimento kg CO2/km | kgCO2e/km | kgCO2e/km
Combustivel |[km/I] ou km/m3 | (Uso Final) | (Uso Final) (WTW)
B14 2,71 0,826 0,839 1,013
GNV 2,01 0,997 1,059 1,115
Variagdo (%) 74% 20,7% 26,1% 10,0%
1,200 1,115
1,059
0,997 1,013
1,000
0,826 0,839
0,800
0,600
0,400
26,1%
20,7%
0,200
0,000
kg CO2/km kgCO2e/km kgCO2e/km
(Uso Final) (Uso Final) (WTW)
EB14 GNV ®Variacao (%)

ecoze/jIR

-9,1%

Rendimento kg CO2/km | kgCO2e/km | kgCO2e/km
Combustivel | [km/1] ou km/m3 | (Uso Final) | (Uso Final) (WTW)
B14 2,71 0,826 0,840 1,014
GNV 2,43 0,824 0,875 0,922
Variagdo (%) 90% -0,2% 4,3% -9,1%
1,200
1,014
1,000 0875 0,922
0,8260,824 0,840 "
0,800
0,600
0,400
0,200
4,3%
0,000 -
kg COZ/K{Q 2% kgCO2e/km
(Uso Final) ’ (Uso Final) (WTW)
-0,200
EB14 GNV mVariacao (%)



1,500

1,000

0,500

0,000

-0,500

-1,000

-1,500

0,826

Rendimento kg CO2/km | kgCO2e/km | kgCO2e/km
Combustivel |[km/1] ou km/m3 | (Uso Final) | (Uso Final) (WTW)
B14 2,71 0,826 0,839 1,013
Biometano 2,01 0,000 0,062 0,199
Variagdo (%) 74% -100,0% -92,6% -80,4%
1,013
0,839
0,199
0,000 0,062
kg CO2/k kgCO2e/k kgCO2e/k
(Uso Final (Uso Final (WTW)
87 69 -80,4%
-100,0% -92,6%
HB14 Biometano M Variagdo (%)

Rendimento kg CO2/km kgCO2e/km kgCO2e/km
Combustivel | [km/I] ou km/m3 (Uso Final) (Uso Final) (WTW)
B14 2,30 0,973 0,989 1,194
B100 2,20 0,000 0,056 0,390
Variacdo (%) -4% -100,0% -94,3% -67,4%
1,500

1,194
0,973 0,989
1,000
0,500 0,390
0,000 0,056

0,000

kg CO2/k kgCO2e/k kgCO2e/k

(Uso Final (Uso Final
-0,500

-67,4%
-1,000 0
-100,0% -94,3%
-1,500
EB14 B100 M Variacao (%)




STOP & GO OPERATION — ROUTES UP TO 250 km/day

Semi light trucks fleet increased 40% in 25 years

IMPROVE ENERGY SECURITY
REDUCE ATMOSPHERIC POLLUTION IN CITIES




N BEV TRUCKS, WHERE TO USE IT?

Coleta de lixo

§ consue SENRRE
PYAICERO4 COK |
NEID AMBIENTE
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CASE STUDIES Best Practices & Results

Use of alternative propulsion systems and cleaner energy sources (main driver)
Use of alternative propulsion systems (power electrification)
Use of cleaner energy sources (electricity)
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CASE STUDIES Best Practices & Results
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y LESSONS

Long haul (1,000 to 2,000): S10 B15 + HVO
Most start HVO production infrastructure

CNG & Biomethane (FTL, 200 to 500 km/trip)
Most consider high flow refueling dispenser

Electric trucks (LTL, urban freight transport)
“Sun to Wheel” solution

#7 Synfuel & H2V —to be developed

¢ Step by step action plan.




N INVITATION — OSML — www.osml.eco.br
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7

PROGRAMA DE
LOGISTICA VERDE
BRASIL®

coordenacao@plvb.org.br

Mobile: +55 21 99367-4494
www.plvb.org.br
www.ibts.eco.br
www.osml.eco.br

222 S



http://www.plvb.org.br/
http://www.ibts.eco.br/
http://www.osml.eco.br/
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