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ECTRI members workshop, 28. April 2022

GREEN LOGISTICS FACILITIES
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There exists an enormous variety of logistics sites

… and many more types.

Focus 
sites with real estates

e.g. 
• warehouses, 
• transhipment sites
• distribution centers
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Scope for “Sustainable logistics sites”

Selection of 

premises, land 

acquisition & 

development

life cycle of a logistics site

Layout & 

construction 
(premise, real estate, 

yard etc.)

Operation 

of site

building shell yard logistics

technical building equipment
material handling

materials

energy sources

water & wasteemissions

surface sealing
refrigerants

Sustainable logistic sites aim at realising…
carbon neutrality
(if not even carbon negative)

use of energy efficient solutions no accidents sustainability monitoring & reports

raised sustainability 

awareness & behaviour

no losses

waste reduction
via prevention, reduction, 

recycling, reuse

charging infrastructure 
for e-vehicles

reduced emissions

resilient to external effects

less surface sealing
combines data from WMS and 

material handling to develop KPIs

Refurbishment, 

retrofitting, …

Revitalization, 

reuse, recycling & 

remediation
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2-3 years
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2-3 years

Life cycle emissions of logistic sites

EPC – Energy Performance Certificate / Energieausweis

Recurrent embodied emissions

40-60 years
Time

Operational emissions

Emissions according to EPC
range due 
to tenant’s use

tenant’s operations
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(pictorial only, not true to scale)
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Life cycle emissions of logistic sites

EPC – Energy Performance Certificate / Energieausweis
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Recurrent embodied emissions

2-3 years
Time

Operational emissions
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Avoid

Improve

Offset

Emissions according to EPC

(pictorial only, not true to scale)

2-3 years40-60 years
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Measuring „sustainability“ of logistics sites

Principles to follow

►Minimize footprint & losses

►  Optimize efficiency , 
circularity & end of life

Cumulative 
energy 

demand

Water 
footprint

Biodiversity 
loss

Product 
loss

Greenhouse 
gas emissions

embodied operational

Material 
use

Recycled 
content Renewable 

content

Recyclability

Non-
recycled 
waste…

• energy-related

• refrigerant leakage

• transport packaging 
(informative annex)

ISO/DIS 14083 
Quantification and reporting 
of GHG emissions arising from 
operations of transport chains

Share of 
sealed area

Noise

…

planned 11/2022
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GILA market study 2021

►Objective

 Identify main influencing parameters on energy 
efficiency and GHG emissions at sites

 Elaborate average GHG emissions intensity values 
for sites and a reasonable classification scheme

 Check readiness for implementing ISO 14083

In total 159 sites

2.58 Mio. m² logistical area indoors

152 sites refer to 

balance year 2020

110 Mio. tonnes outgoing goods
111

113

159
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GILA market study 2021

159

ware-

house

transhipmentstorage & transhipment

Selection of main activities: 

“At the site ….

► … transhipment is the main service (>80% of volume)”

► … both transhipment and warehousing are relevant services”

► … warehousing is the main service (>80% of volume)”
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►88% of the carbon footprint(1) of the logistics sites 

result from energy use (electricity, heating, material handling)

►4% of the GHG emissions result from 

leakage of refrigerants (estimated by refills)

►8% of the GHG emissions are caused indirectly by the use of 

transport packaging(2)

Electricity       Material handling (excl. electricity)       Heating fuels (excl. electricity)

Refrigerants            Transport packaging 

156

What are relevant greenhouse gas (GHG) emission sources 
at logistics sites?

(1) national electricity mix
(2) emissions refer to transport packaging from plastics and cardboard
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What is the electricity used for?
Allocation to activity clusters

* i.e. for those site "other or not allocated" is less than 25% of the total kWh of site

90

21

34

3

42

156

Share of electricity consumption per activity cluster [MJ]

Temperature level

ambient

chilled

mixed

frozen

► 50% of the total electricity consumption 

of the market study has not been 

allocated to any activity cluster

► 27% of the sites have allocated their 

electricity consumption to main activity 

clusters*
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 The solutions adopted mainly refer to 

Lighting, Green building and Utilities

 Considering the prospective scenario for 

future investments, Materials represent 

the most promising area, followed by 

Operational practices and Lighting.

Energy efficiency measures
Current adoption vs. Prospective scenario

158
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Emission intensity values for logistics sites

 Total annual CF of logistics site

Annual carbon footprint (CF)

 based on throughput

Emission intensity values

kg CO2e / tonne

kg CO2e / pallet

kg CO2e / m³ goods

kg CO2e / a

 based on site parameters

Emission intensity values

kg CO2e / m²

kg CO2e / m³ real estate

Suggested categorization of logistics hubs

► Stock-keeping requirement:

 transhipment

 transhipment + storage

 warehouses

► Site conditions: 

 ambient

 chilled

► ISO 14083: 
kg CO2e / tonne

 frozen

 mixed

Work in progress!! Ambient Chilled Mixed

Transhipment 3.4 kg CO2e / t 11.1 kg CO2e / t 3.8 kg CO2e / t

Storage + transhipment 1.7 kg CO2e / t 7.3 kg CO2e / t 12.3 kg CO2e / t

Warehouse 1.9 kg CO2e / t 8.2 kg CO2e / t 8.9 kg CO2e / t

30

26

55

6

7

5

25

7

Extended database (European sites, n = 168)

6



© Fraunhofer IML · slide 13

 Objective of the study

 identify main influencing parameters on energy efficiency and 
GHG emissions at logistics sites

 elaborate average GHG emissions intensity values for logistics site types

 Study combines the general carbon footprint study (aligned with coming 
ISO 14083) with a more detailed analysis on energy use and other factors 
influencing the site’s GHG emissions.

 Data collection via questionnaire* (June – September 2022) for

 warehouses, transhipment sites, distribution centres, fulfilment centres 
etc.

 terminals for containers, liquid/dry bulk, RoRo, rail-road transhipment

 Participating companies receive sites-specific carbon footprint and its score 
related to other comparable sites worldwide.

Join & support the 2022 GILA market study !

* provided languages: English, German, Italian, Spanish
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RESEARCH FOR PAVING EFFECTIVE PATHWAYS 
TOWARDS ZERO EMISSIONS LOGISTICS

Dr Kerstin Dobers

Fraunhofer Institute for Material Flow and Logistics IML

Environment and Resource Logistics

kerstin.dobers@iml.fraunhofer.de 

 Project GILA

www.iml.fraunhofer.de/gila or on LinkedIn: https://www.linkedin.com/groups/13969874/

 Fraunhofer Guide for GHG emissions accounting at logistics sites, ISBN 978-3-8396-1434-1

Download: http://publica.fraunhofer.de/documents/N-532019.html

 REff Assessment Tool: Resource efficiency at logistics sites, online at: https://reff.iml.fraunhofer.de/


