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“Sustainable procurement is not about “burdening” 
the market with extra requirements; rather it is a 
well-defined strategy that gradually phases in 
sustainable requirements in tenders and bids, 
promotes dialogue and open communication 
between the suppliers and procurers.

United Nations Global Marketplace: What is sustainable procurement?



LCA & HOTSPOT ANALYSIS
RESULTS



GREEN SOLUTION: SANKT THOMAS ALLÉ
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SUBSURFACE SOLUTION: LINDEVANGSPARKEN 
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OPEN SOURCE DATA

EPD – Environmental Product Declaration

• ISO 14025 “type III environmental declarations”

• Voluntary declaration of the life cycle impact of a product

• Subject to Product Category Rules (PCR)

• Provide rules, requirements, and guidelines for developing an EPD for a specific product category

→ Enable transparency and comparability

! Problem: Different PCR exist for same product type → limit comparability

The International EPD System

• Present a collection of comparable information 

→ EPDs declarations are based on ISO 14025 and EN 15804 (PCR for European construction sector)



OPEN SOURCE DATA

ELCD – European Life Cycle Database

• Collection of high quality proven datasets

Lipasto

• A webpage that shows the emissions from road freight 
transport 

• Representative of the situation in Finland



EXAMPLE EPD: 1M2 BETONFLISER



TENDER OVERVIEW



CURRENT TENDER APPROACH FOR CLIMATE ADAPTATION 
PROJECTS

• Well-established, reliable and efficient procedure

• Standard tender materials send out for tender

• TBL – Tilbudsliste

• TAG – Tilbuds og Afregningsgrundlag

• SAB – Særlige Arbejdsbeskrivelser



STANDARD TENDER MATERIAL

TBL



STANDARD TENDER MATERIAL

TAG



SAB

STANDARD TENDER MATERIAL



CURRENT TENDER APPROACH

• Well-established, reliable and efficient procedure

• Standard tender materials send out for tender:

• The material provides a very detailed description of the work and construction materials 

→ set in stone and leave no space nor motivation to eco-innovate

• Evaluation is based on price and quality

• Some mandatory environmental requirements are included, but non that aim at reducing the 
carbon footprint



OPEN TENDER MATERIAL

Progressive open 
tender approach

Conventional way

TAG

Udbudsbetingelser



HOW CAN WE USE THESE FINDINGS IN 
THE TENDER PROCESS?



SUSTAINABILITY IN THE TENDER PROCESS

LEVEL 1

Amendments 
to existing 
tenders

LEVEL 2

More flexible 
tenders

LEVEL 3

Consider 
sustainability 
before tendering

Required changes
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LEVEL 1 
AMENDMENTS TO EXISTING
TENDERS 

1



Post Betegnelse Enhed

Antal 

Enheder

Enheds-

pris Kr. Emission kg CO2e

02. JORDARBEJDER

02.01 Rydning

02.01.01 Rydning af træer med stød stk. 9

02.01.02

Tavler inkl. standere/galger at optage og lægge i depot for 

senere gensætning stk. 7

03. AFVANDINGSARBEJDER 

03.01 Plastrør at levere og lægge

03.01.01

110 mm, SN8, dybde < 1,0 m, inkl. alle muffe, fittings etc. for 

arbejds udførelse m 60

03.01.02

160 mm, SN8, dybde 1,0-2,0 m, inkl. alle muffe, fittings etc. for 

arbejds udførelse m 75

1

Do all items on the 
TBL cause relevant 
emissions?

Who provides 
emission factors?



Do all items on the 
TBL cause relevant 
emissions?

Who provides 
emission factors?

A prior hotspot 
analysis identifies
the relevant items

Option 1: Bidders 
report emission 
factors (open 
source data)

Option 2: The 
producers provide 
emission factors

1 MAIN CHALLENGES POTENTIAL

Requires knowledge of 
system and life cycle

assessment

Bidders lack access to / 
understanding of data

Producers of water
technologies do not yet
report their emissions 

Data has to be checked
to ensure comparability

RESOURCES

Option 3: Bidders 
report parameters 
that determine the 
CO2 footprint

Open source data has to 
be found

Framework 
agreements can

increase incentive and 
the positive impact!

CO2-footprint is calculated
during evaluationEspecially important for 

standard items, e.g. 
transport

Could be on a 
”reward basis” to 

start with
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LEVEL 1: BEST CASE SCENARIO

-16%

6 tCO2 captured

Shorter transport distances

No shipment of materials

Euro 6

0 5 10 15 20 25 30 35 40

Baseline

Best Case Scenario

Level 1 – Sankt Thomas Allé
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Baseline

Best Case Scenario

Level 1 - Lindevangsparken
-4% 

4,2 tCO2 captured

Shorter transport distances

Shorter disposal distances

Euro 6



EXAMPLE: TRANSPORT IN SUSTAINABLE PROCUREMENT
CLEANING PRODUCTS IN BELGIUM

Objective: greening
municipal cleaning
services and achieve the
use of 100% 
environmental sound
products in Ghent

The city incorporated 
multiple measures aiming
at system-wide
circularity:

Building Circularity Into our Economies Through Sustainable Procurement - United Nations Environmental Programme



LEVEL 2 
MORE FLEXIBLE TENDERS

2



Post Betegnelse Enhed

Antal 

Enheder

Enheds-

pris Kr. Emission kg CO2e

02. JORDARBEJDER

02.01 Rydning

02.01.01 Rydning af træer med stød stk. 9 - -

02.01.02

Tavler inkl. standere/galger at optage og lægge i depot for 

senere gensætning stk. 7 - -

03. AFVANDINGSARBEJDER 

03.01 Plastrør at levere og lægge

03.01.01

110 mm, SN8, dybde < 1,0 m, inkl. alle muffe, fittings etc. for 

arbejds udførelse m 60 11,39

03.01.02

160 mm, SN8, dybde 1,0-2,0 m, inkl. alle muffe, fittings etc. for 

arbejds udførelse m 75 12,94

2



Post Betegnelse Enhed

Antal 

Enheder

Enheds-

pris Kr. Emission kg CO2e

02. JORDARBEJDER

02.01 Rydning

02.01.01 Rydning af træer med stød stk. 9 - -

02.01.02

Tavler inkl. standere/galger at optage og lægge i depot for 

senere gensætning stk. 7 - -

03. AFVANDINGSARBEJDER 

03.01 Rør at levere og lægge

03.01.01

110 mm, SN8, dybde < 1,0 m, inkl. alle muffe, fittings etc. for 

arbejds udførelse m 60

03.01.02

160 mm, SN8, dybde 1,0-2,0 m, inkl. alle muffe, fittings etc. for 

arbejds udførelse m 75

2

Which solutions are
possible?

Who provides 
emission factors?



Which solutions are
possible?

Who provides 
emission factors?

Option 1: Bidders 
are given a choice
between different
elements

Option 1: Emission 
factors are given in 
the tender (open 
source)

Option 2: The 
producers provide 
emission factors

2 MAIN CHALLENGES POTENTIAL

Requires development of 
different solutions in 

parallel

Possible solutions are
limited by the available

emission factors 

RESOURCES

Option 2: Bidders 
develop solutions 
based on open 
formulation (TBL, 
TAG, SAB)

Bidders lack access to / 
understanding of data

Solutions have to be
checked to ensure

feasability

Option 3: Bidders 
report emission 
factors

Data has to be checked
to ensure comparability

Who is most capable of 
developing sustainable
solutions of the future?

Innovation tender could
be a more feasible

approach



LEVEL 2 SCENARIO ANALYSIS: LINDEVANGSPARKEN
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LEVEL 2: BEST CASE SCENARIO
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LEVEL 2: BEST CASE SCENARIO
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LEVEL 1+2: BEST CASE SCENARIO
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LEVEL 3 
CONSIDER SUSTAINABILITY 
BEFORE TENDERING

3



Post Betegnelse Enhed

Antal 

Enheder

Enheds-

pris Kr.

02. JORDARBEJDER

02.01 Rydning

02.01.01 Rydning af træer med stød stk. 9

02.01.02

Tavler inkl. standere/galger at optage og lægge i depot for 

senere gensætning stk. 7

03. AFVANDINGSARBEJDER 

03.01 Plastrør at levere og lægge

03.01.01

110 mm, SN8, dybde < 1,0 m, inkl. alle muffe, fittings etc. for 

arbejds udførelse m 60

03.01.02

160 mm, SN8, dybde 1,0-2,0 m, inkl. alle muffe, fittings etc. for 

arbejds udførelse m 75

3



Post Betegnelse Enhed

Antal 

Enheder

Enheds-

pris Kr.

02. JORDARBEJDER

02.01 Rydning

02.01.01 Rydning af træer og genburg som inventar på lejeplads stk. 9

02.01.02

Tavler inkl. standere/galger at optage og lægge i depot for 

senere gensætning stk. 7

03. AFVANDINGSARBEJDER 

03.01 Grønne render

03.01.01 Grønne render, 1 m bredde, 0,1 m dybde m 60

03.01.02

Dræn, 110 mm, SN8, dybde < 1,0 m, inkl. alle muffe, fittings 

etc. for arbejds udførelse m 75

3

How do we know
which solutions are
sustainable?



How do we know
which solutions are
sustainable

Sustainability
assesments
throughout the 
planning process
guarantee that
the most 
suastainable
solution is 
selected

3 MAIN CHALLENGES POTENTIAL

Requires change in 
planning process and 

mindset

RESOURCES

Resources within
organisation often limited This approach can bring the 

largest savings, especially
when applied on large scale



EXAMPLE: CLIMATE CHANGE ADAPTATION PROJECT
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Optimized solution
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t CO2e



EKSEMPEL: KLIMATILPASNININGSPROJEKT

0 1000 2000 3000 4000

Baseline

Optimized solution

Trenches

t CO2e

CO2–aftrykket kan 
potentielt halveres

Det svarer til mængden 
af CO2, 3600 træer 

absorberer



CONCLUSIONS AND 
POSSIBLE NEXT STEPS



MAIN 
CHALLENGE

POTENTIAL

Missing 
availability of 
emission data

Resources within
organisation often

limited

1

Requires change
in planning
process and 

mindset

2

3

PROJECT 
SIZE

FIRST STEPS

Hotspot analysis of standard projects

COMPLE
XITY

Assessment of transport parameters

Evaluation of available open source data

Framework agreement with producers

More flexible tenders for standard 
elements like pipes

Integration of sustainility as a parameter 
in the planning of large scale and non-

standard projects



PROJECT DRAFFT
2 FINAL RESULTS 

18.12.2020



NEXT STEPS

INCLUDING SUSTAINABILITY EVALUATION OF TRANSPORT 
(LEVEL 1)



OPEN QUESTIONS

✓ Which transport processes are most important (e.g. delivery of concrete, transport to soil
depot)

✓ Which transport processes are possible (e.g. diesel, biodiesel, hybrid) → Caroline

✓ Do we ask for input data (e.g. transport distance) or for the footprint? → Sarah

✓ Which emission factors can be used? → Caroline, Sarah

❑How could we ask for the relevant information → Caroline, Sarah, Steen

❑How do we evaluate tender?

→ Show exemplarily for Sankt Thomas Allé → can be used for future green roads



WHICH TRANSPORT PROCESSES ARE MOST IMPORTANT?
SANKT THOMAS ALLÉ (GREEN ROAD)

Curbstones
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SHIP TRANSPORT
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WHICH TRANSPORT PROCESSES ARE MOST IMPORTANT?
SANKT THOMAS ALLÉ (GREEN ROAD)

From depot

To depot

To disposal
Soil

Gravel (BG)

Gravel (SG)

Asphalt (AB)
Asphalt (GAB)
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From 
producer
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WHICH TRANSPORT PROCESSES ARE POSSIBLE?
ALTERNATIVE FUEL HEAVY DUTY VEHICLES DENMARK

H2, PHEV (Plug in Hybrid Electric Vehicle), LNG: No Infrastructure, No Fleet 

BATTERY ELECTRIC VEHICLES (BEV) COMPRESSED NATURAL GAS (CNG)



https://www.electrive.com/2019/12/11/volvo-trucks-concepts-electric-heavy-duty-and-regional-use/

https://www.electrive.com/2020/11/27/scania-announces-market-launch-of-bev-phev-trucks/

https://www.electrive.com/2019/12/11/volvo-trucks-concepts-electric-heavy-duty-and-regional-use/
https://www.electrive.com/2020/11/27/scania-announces-market-launch-of-bev-phev-trucks/


WHICH TRANSPORT PROCESSES ARE POSSIBLE?
AVAILABLE ALTERNATIVE FUELS

Analysis on making requirements for supplier transport to Copenhagen’s Kommune representing the possibilities for 

conversion to green vehicle alternatives in the short and medium term (COWI)

Grøn transport i værdikæden - Inspiration og gode råd til indkøbere og leverandører af transport (POGI)

Green alternatives 2019-2021 Green alternatives 2022-2025

Trucks • Biogas trucks for distribution are 
available today.

• It is possible to use synthetic fossil-
free diesel (HVO) at an additional cost 
of 20/30%.

• Hybrid trucks are available on the 
market and can contribute 
to significant reductions in diesel 
consumption.

• Some electric trucks will come on to 
the market, but still too early for a 
major intrusion.

• Electric hybrid trucks will also find 
greater penetration.

• Biogas will continue to be a relevant 
alternative.



WHAT INFORMATION DO WE ASK FOR?
OPTION 1: WE ASK FOR THE CO2 FOOTPRINT

• We define the calculation method / tool in the tender to ensure transparency

• This can e.g. done with the ecotransit website (www.ecotransit.org)

• Standard values could be
given as a baseline

• If bidders deviate from 
standard values, they have to 
provide documentation (e.g. 
different fuel type)

→Very difficult to control and 
verify the detailed inputs

→Requires time and 
resources from bidder

http://www.ecotransit.org/


WHAT INFORMATION DO WE ASK FOR?
OPTION 2: WE ASK FOR INPUT DATA 

• We ask for input data to calculate the CO2-footprint, not the CO2-footprint itself to 

• Ensure comparability

• Limit the time and resource requirements for the bidders

• Ensure transparency

• Emission factors have to be provided to allow bidders to optimize regarding sustainability

→Numerous databases exist providing different emission factors 



WHICH EMISSION FACTORS CAN BE USED?
WHICH GREENHOUSE GAS EMISSIONS ARE IMPORTANT?

CO2

CH4

N2O

Vehicle Standard CH4 N2O CO2 CO2e

Earth moving Lorry 32t EURO VI 0.00% 1.70% 98.1% 100%

→ We can compare the emissions

by only looking at CO2 parameter



WHICH EMISSION FACTORS CAN BE USED?
WHAT EMISSION DATABASES CAN WE USE?

Some databases 
provide information, 
that is too detailed



WHICH EMISSION FACTORS CAN BE USED?
WHAT EMISSION DATABASES CAN WE USE?

EEA Lipasto Lipasto Ökobaut ELCD HBFEA
DK epd
adapted

EURO 5

General Rural Driving Urban driving Urban driving Germany

Gross vehicle 
mass

32t 40t 40t 20-26t Heavy Duty 
Vehicle

28-32t

Payload 
capacity

25t 25t 17.3t 22t

Payload Fully loaded 70% 85% 61%

CO2e kg/tkm 0.08 0.07 0.09 0.06 0.07

CO2e kg/km 0.68 0.95 0.79*

CO2 kg/tkm 0.08 0.07 0.06 0.05*

Different
units

Different
loads

Different
vehicles

Databases are not comparable
and should not be combined

Different
calculation
method



WHICH EMISSION FACTORS CAN BE USED?
WHAT EMISSION DATABASES CAN WE USE?

There are no databases, that
have factors for all relevant fuel

types



WHICH EMISSION FACTORS CAN BE USED?
ONE DATABASE & REDUCTION FACTORS

• Theoretically biofuels are carbon neutral, however the cultivation phase and conversion of land 
lead to increased CO2 emissions

• To ensure the negative effects of biofuels are minimized in their production phase the 
European Commission defined sustainability criteria in the Renewable Energy Directive II 

“Greenhouse gas emissions from biofuels must be lower - at least 50%”

Greenhouse gas savings threshold in RED II

Plant operation start date Transport biofuels

Before October 2015 50%

After October 2015 60%

After January 2021 65%

Reduction 
factor



HOW CAN WE INCLUDE THIS IN THE TENDER?
OPTION 1: WE INCLUDE ADDITIONAL COLUMNS IN THE TBL

• We colorcode the fields that are to be specified 

• Mandatory to fill in transport distance and origin/ destination while the fuel and transport is optional

• Additional document for more detailed information on the origin/ destination (and fuel/ technology)

• More detailed information: Truck size, payload are difficulte to ask for…

→ We can‘t say whether the specified truck is available on the day it is needed

→ The payload is assumed to be maximized for economic efficieny

→ Contract conditions need to be aligned



HOW CAN WE INCLUDE THIS IN THE TENDER?
OPTION 2: WE PROVIDE A SEPARATE QUESTIONNAIRE

Ask for detailed 
information on 

pavement materials

Ask for the origin of 
granite

... and for machinery

→ procurement laws need to be examined for each case



HOW CAN WE INCLUDE THIS IN THE TENDER?
ADAPTATION OF THE TENDER MATERIAL AND PROCESS

Both option 1 and 2 further require

→Decide whether to set minimum requirements for the use biodiesel

→Define the awarding criteria correspoding to sustainability goal

e.g we could use „best price/ quality ratio“ with sustainability as sub catergory and transport 
as sub-sub category

→Inform the bidder on the method and weighting of criteria (e.g. 60% price, 20% quality, 20% 
sustainability)

→Set the documents as mandatory to be filled and handed in to participate

→Provide a description for the documents



With the right awarding criteria in place we need to decide on how to evaluate the offer

1) Converte input data from bidders 

distance*fuel factor* CO2 factor = CO2 Emissions from transport 

2) Evaluate by e.g. assigning points for significant performance in “CO2 Emissions 
from transport”

3) Sum-up points across categories with corresponding weights

HOW DO WE EVALUATE OFFERS?



INTERVIEWS WITH GREEN ROAD ENTREPRENØRS

Could you fill out specific information on the type and size of truck before hand? 

“Yes, in theory that would be possible. But the specifications would not be absolutely perfect 
because we don’t know if the truck will actually be available on that day.”

Do you use biodiesel? Would it be possible to transport everything with biodiesel?

“Yes, it would be possible, and it is already done, but Biodiesel is by far not the usual case. The 
costs are higher, and the fuel consumption is higher (requires about 10-20% more fuel).”

Where is the depot setup?

“Copenhagen Kommune has set up the biggest depot in the harbor area (Nordhavn). There they 
get sorted in terms of size and reuse. […] It would be best if the materials were deposited and 
processed on site instead of driving 500 trucks through the whole city. But norms are restrictive 
due to the noise and pollution the local residents would be exposed to.”



INTERVIEWS WITH GREEN ROAD ENTREPRENØRS

When purchasing granite curbs or other products made of natural stone, do you 
choose a local or a producer from overseas? 

“Come from China, the origin is very important for the visuals/ aesthetics. We would always 
prefer Nordic stones. But Nordic stones are 3-4x more expensive due to less supply and smaller 
scale mining. Portugisisk stones are also used quite often.”

How do you judge the possibility to decrease transport distances and make use of 
alternative fueled vehicles?

Alternative fueled vehicles “2 possibilities in Copenhagen -Biodiesel and EV. Biodiesel works 
of course associated with a bit higher costs. Electric vehicles are on the move. Currently they 
have a transportation capacity of two and a half tones. Smaller construction machines –diggers -
exist for small jobs such as loading trucks. The out phasing of fossil fueled diesel engines will 
probably take 5-10 years, but biodiesel is a good solution for this transition time.”

Decreasing transport distances “We have made some sketches on how to process asphalt 
and concrete direct on site. To do this changes of norms are required. Is it worse to have some 
noise in one location and better to drive trough the whole city with trucks?”



OUTLOOK: PLANNING PHASE

Could we use less materials?

→Material amounts are determined witihn current road construction standards

„Are really 25cm gravel needed, 10cm might be enough“ 

Could we use more recycled materials?

→ Entrepreneurs see a high potential to incorporate a higher amount of reused and recycled 

materials when addressed within planning phase

„Right now approx. 20-30% are secondary materials, we could achieve 50%“ 

Could depots be set up closer to construction site?



LEVEL 1 IN SUMMARY

Relevant transport processes

LIPASTOECO Transit
Emission 
factors

+ Specific Fuel Reduction Factors

Ask bidder to provide input data

Ask bidder for CO2 footprint
km fuel

Additional TBL Columns

Questionnaire

What
information to

ask for?

How to ask for
information in 

tenders?

Characteristics
Difficulte to check

Time intense for bidder

Transparency

Comparability

→ Alignment with legal requirements, tender documents & process

2

3

4

1



NEXT STEPS

FRAMEWORK AGREEMENTS WITH PRODUCERS
(LEVEL 2)

Important to remember: 
material production processes

account for 60% of the impacts



Hotspot analysis 
of the product

Formulation of 
tender material

Dialogue with 
producers

Translation into
a score

Evaluation of 
the bids

SUSTAINABLE FRAMEWORK AGREEMENTS
PROCUREMENT PROCESS

Which processes
in the production
processes cause 
the highest CO2-
footprint?

What parameters 
have to be
reported and 
how? 

What open source 
data can be
provided to 
calculate the CO2-
footprint?

How can hotspots 
be documentet, 
e.g. consumption
of raw materials
or electricity?

How do we
communicate the 
outcomes of the 
sustainability
evaluation? 

How can we
create an 
incentive for 
producers to 
develop more 
sustainable
practices?

How do we weigh
the single 
parameters 
relative to each
other? 

How do we take
into account that
the producer can
not influence all 
parameters?

The process is complex and requires careful
planning, but has a large potential for 

creating change within the sector



NEXT STEPS

INTEGRATION OF SUSTAINABILITY IN THE PLANNING
(LEVEL 3)



SUSTAINABILITY THROUGHOUT PROJECTS
LCA IS USED TO SUPPORT DECISIONS ON DIFFERENT LEVELS

Project progress

L
e
v
e
l 
o
f 
d
e
ta

il

Strategies and 
approaches

Materials and 
technologies

Processes and 
elements

Reporting

With our tool, LCA can
be used even when
little information is 

available

Information can be
added easily to specify
the project conditions



THANK YOU!

Sarah Brudler

Consultant

shbr@ramboll.dk

Caroline Friedberger 

Bioeconomy (B.Sc.) Student

caroline.friedberger@tum.de


