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-1:1- ¥ 5 A. Economiccosts associated with

— —— integrating climate change into
decision making

De NECH OR

B. Embedding climate change into

DeTECToR - Decision support practice and procu.re.ment.
tools for embedding climate A~ Implementing existing climate
change thinking on roads change research into practice
A Embedding climate change into
procurement processes
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Topic A: Risk assessment and cost-benefit tool

A Provides a network
level climate change
risk assessment
highlighting areas at
most risk

A Enables comparison of
the costs of
implementing different
adaptation options to
address theserisks

Representative Concentration Pathways (RCPs) are trajectories use
for _modelling house mennﬁor\ The
Int mental Panel on Ciimat determined
four RCPs, Te. four possiie i 3
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Topic B: Procurement collaboration platform

A Provi d eS i nfo rm ati O n € C' | @ detector.heller-ig.de/index.phptitle=Understanding_the_sources_and_quantity of carbon_emissions Qe 8 0

Apps ¥ GoogleMaps B TREDIS - Transportatic [ Application Areas &) Real-time Traveler Infc €3 Public Roads - Anothe: [ Event - Info Day onth G User Information Syst » Other bookmarks

and exan |ples on Bpgs -
ecloR
. . . Understanding the sources and quantity of carbon emissions
. Despite manutacturers reducing CO2 emissions, increasing numbers of vehicies of the road means that emisskons have been continuously growing by about 2% per year. Therefore, to fulfl the EU obligations with target 20-20-10 and tackie climate change, CO2
I - t - t - i
d adaptati .

p ro C u r e I I I e nt a n d Environmental goals that fall info the NRAS responsibities also include actions which contribute to carbon emission reduc

£20% Tuk Prefecences Watchist Conretions

siructure Is generated by concrete. machinenies and tucks (fuef). sieel and asphait

HG emissions from in

emissions fom veniles need to be reduced (European Accorng to fesearch done by the Swedsh Road Administration, the majort

(Figure below)  »

e include: + Managing traffic 50 there Is less idling time for venicles « Objective 1o reduce GHG emissions from domesti: transpon

(emission tagets) « Enforcing use of ow carbon infense consifuction material for roads (also Inchuing techical requirements in for green procurement). - Enforeing and encouraging low carbon infense maintenance fechniques

1s below Also currently availadle CO2 cakulation tools include Sweden's Klimatkakyl and Highway's

LICCER and MIRAVEC provide diferent approaches summartzed in summary she

England carbon accounting tool. Dutch CO2 Performance Ladder and EU SULTAN Tool

-
0 e ratl O n S CEREAL (CO2 Emission REduction IN roAd Lifecycles) The project aimed al enhancing Europe wide carbon foolprinting of
phase of roads called Carbon Road Map. Default data i avallable in the tool or report and part of the database Is fed by LICCER A benefitof this mod

Description of Tools and Methodologies: Recent projects such as CER

sssions in the construction and maintenance

ad construction and pavement maintenance. A tool was developed for the prediction of CO

structure 1 that it can be tatored to the local siuation

CA) and GHG emissions of foad infrastructure

LICCER (Life Cycle Considerations in EIA of Road infrastructure) The project developed a model including a framework and guidelines. This wass based on existing 1ools and methodologies for Life Cycle Assessment (
hat can be used wihin an EVA process in the early stage of transport planning. The LICCER model includes site-dependent aspects of the planning such as the choice of a plain foad. bridge of tunnel. The Me-cycle model focuses on energy use and contrbution to

climate change. The LICCER model cak ulates the annual cumutative energy (consumption and greenhouse gas emissions) of the involved road cormdor altematives using default values. The mode! enables NRAs and other stakeholders to compare different road

MIRAVEC (Modelling Infrastructure Influence on RoAd Vehicle Energy Consumption) The project developed a spreadsheet tool based on simplified fuel consumption models that allowed the comparison of the eflects of diferent Infrastructure.related measures on
plied even wit imited data,

fuel consumption and CO2 emissins. The model fequ
the strong Influence of these background data found In the analysis may supersede te Ifrastructure eflects In some cases. The MIRAVEC tool estimates the average vehicle speed from the 10ad geomelry, e level of ruttng. rice quallty, the level of traffc and the spit of
e fuel consumption associated with a specifc foute and to expiore the

effects of vanious changes 1o the road infrastructure o the fuel consumption. This spreadsheet tool has been used 1o assess the polential benefits to be gained from making Impeovements to ihe infras ure (1.e. e capacty for NRAS to provide energy reducing road
thel h

s, and uses Information about traffic flow and venxles as background information While the 100 can

es data about the most widely avatable pavement and foad layout parame

Infrastructure) by considering di
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Workshop outline

1. Demonstration of the procurement tool Ewa Zofka, IBDIM 15 mins
2. Overview of the risk assessment and CBA Andreas Leupold, Alfen 10 mins
tool approach Consult

3. Demonstration of the risk assessment and Marek Skakuj, Heller 15 mins
CBA tool including the German pilot study Ingenieurgesellschaft

4. Group discussions on implementation of the All 15 mins
tools

5. Plenary feedback and discussions All 10 mins
6. Summary and close Reinhard David 5 mins
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Procurement Tool

Ewa Zofka, IBDIM
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Objectives of the Procurement Tool:

m Provide an avenue for sharing of best practices among
NRASs

m Make it intuitive and user friendly
Include information on ongoing projects and NRAs
practices on how to embed CC into procurement and
operations

m Make it collaborative: NRAs can include their own
information and share their experience with others

m Learning platform for those NRAs who are less mature

in the subject

|
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Procurement areas covered within the tool:

m Understanding the sources and quantity of carbon emissions

m Understanding climate change vulnerability and assessing

risk

=

Establishing carbon reduction and adaptation policy and

targets

Selecting a procurement approach

Assessing impact and stakeholder engagement
Implementation in procurement

Embedding in NRA operations

Assurance and benchmarking

Reviewing and improving/expanding the approach

HEEEHEB
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Approach for Collaborative Tool: wiki based
repository

8 Zofka Talk Preferences Waichlist Contributions Logout

Xt E Main page Discussion Read View source View history 7 | |Search DeTECToR Q
De MEcH oR .
Main Page
Contents [hide]

Main page 1 Understanding the sources and quantity of carbon emissions

z:::!:li;ies 2 Understanding climate change vulnerability and assessing risk T LS L] TO p Leve I Stru Ctu re

Help 3 Establishing carbon reduction and adaptation policy and targets -

4 Selecting a procurement approach .

Tools 5 Assessing impact and stakeholder engagement base d O n I Ite ratu re Stu dy

What links here 6 Implementation in procurement

Relaled changes 7 Embedding in NRA cperations

Up\ae.m = 8 Assurance and benchmarking

s 9 Reviewing and improving/expanding the approach

Printable version

Permanent link

Page information . . . .
Understanding the sources and quantity of carbon emissions

Understanding climate change vulnerability and assessing risk

Establishing carbon reduction and adaptation policy and targets

Selecting a procurement approach

Assessing impact and stakeholder engagement

Implementation in procurement

Embedding in NRA operations

Assurance and benchmarking

Reviewing and improving/expanding the approach

- Climate & Emire TOMORROW TODAY
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Understanding sources and quantity of carbon emissions

‘3} E Page Discussion

-
Read | Edit | View history # More » |Search DeTECToR Q
De MEcBoR . . I
Understanding the sources and quantity of carbon emissions
Contents [hide]
Main page 1 Introduction
(B AR EES 2 Description of Tools and Methodologies
Random page
Help 3 Environmental Product Declaration (EPD)
4 Case studies
Tools
What links here .
Related changes Introduction [edi
:Dmad‘ e Road transportation is responsible for 26% of total energy consumption which relates to about 24% of all CO2 emissions, the main greenhouse gas (GHG) in the EU. Passenger cars are responsible for more than half of these emissions (European Commission, 2010).
eclal pages
szab\sgrswn Despite manufacturers reducing CO2 emissions, increasing numbers of vehicles on the road have resulted in emissions continuously increasing by about 2% per year. Therefore, to fulfil the EU obligations with target 20-20-10 and tackle climate change, CO2 emissions
FEIETACT s from vehicles need to be reduced (European Commission, 2011). According to research done by the Swedish Road Administration, the majority of GHG emissions from infrastructure are generated by concrete, machineries and transport (fuel), steel and asphalt (Figure
Page information below)
A CO2sources
Others. - - -
A Findings from research projects
Reinforcement- ‘ . . f I d |
steel
A Description of currently used tools
Construction-
steel Machineries and
transport (fuel)
Environmental goals that fall into the NRAs respensibilities include actions which contribute to carbon emissien reductions. These include:
+ Managing traffic so there is less idling time for vehicles;
« Reducing GHG emissions from domestic fransport {emission targets);
« Enforcing use of low carben intense construction materials for roads (also including technical requirements for green procurement); and
« Enforcing and encouraging low carbon intense maintenance techniques.
Description of Tools and Methodologies [edig
Recent projects such as CEREAL, LICCER and MIRAVEC provide different approaches summarised in summary sheets below. CO2 calculation tools that are currently available include Sweden’s Klimatkalkyl, Highways England's carbon accounting tool, Dutch CO2 -
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Understanding climate change vulnerability and assessing risk

Page Discussion Read Edit View history W More~ |Search DeTECToR Q
De MecRoR . . - . .
Understanding climate change vulnerability and assessing risk
Conns A CC impacts on roads and why risk
Main page 1 Introduction

needs to be assessed

- ¢ g s st A Description of current risk assessment
e N tools based on research and practice
Upload file ntroduction [edi

Special pages
szablt:virswon Road infrastructure, vehicles and operations are constantly exposed lo weaiher hazards, and their consiruction and operation is influenced by the climate in which they are located. Climate change brings a new element to this, as road operators seek {o betier understand

Permanent link the influence of different weather variables on different types of infrastructure and how changes in climate could affect them.
Page information
Climate Variables [zt

Temperature

Extreme high temperatures poses a number of threats to infrastructure, such as degradation of road surfaces or instability of bridges and other supperting structures due to thermal expansion. Furthermore, prolonged episodes of very high temperature cause health
stress on road workers and travellers delayed in traffic.

Extreme low temperatures are a hazard as freezing temperatures can damage pavements and the threat of icing requires expensive winter service action. In addition, bridges and other structures suffer from stability problems due to the negative thermal expansion. Low
temperatures are also a health issue. Days with freeze-thaw-cycles and immense expansion-coniraction stress are particularly hazardous for road surfaces. A helpful extension of the freeze-thaw-cycle definition is to aftribute such days to cenditions when the minimum
temperature is below -2°C and the maximum temperature is above +2°C (Matulla ef al., 2014)

Climate projections show an increase of heat stress but an increase in variability (i) in the climate projection of any individual climate model and (i) across an ensemble of climate projections by several models. This means that the temperature range to which the
infrastructure is exposed increases. As a derived consequence, a future climate will not only exhibit a rapid increase in high temperature threats but also a rather slow decay of the low temperature threats. Furthermore, areas which remain in a subfreezing temperature
range during the winter months almost entirely will face an increase in the freeze-thaw cycles.

Precipitation

Extremely high amounts of rainfall pose a severe threat to transport infrastructure as it causes excessive runoff with ensuing flooding and can cause inundation from nearby rivers. It can also indirectly result in landslides which lead to traffic disruptions and high repair
costs. Large amounts of snow lead o hazardous conditions of the infrastructure and is another cause of fraffic disruptions. In addition, they necessitate the deployment of equipment to deal with winter conditions.

In contrast, droughts are a hazard to ecosystems surrounding the transporiation infrastructure and can inflict fire or contribute to the degradation of surfaces which, in turn, exacerbates runoff problems, should they be followed by heavy precipitation. Large changes in
maisture content can cause subsidence and heave. Climate projections point towards a climate shift in which summer precipitation decreases in large areas and winter precipitation increases. This is complex because numerous processes in the earth-atmosphere
system contribute to precipitation or drought. This includes a superimposed large-scale effect which causes areas around the Mediterranean Sea to become generally drier. However, the climate projections also point towards an increase in variability. Consequently. the
probability of extreme precipitation occurring is projected to be of similar, if not higher magnitude

Wind

| arne-scale mofion of the atmosnhere _in combination with tononranhical features in the landscane can cause hinh-wind threafs fo fransportation infrastructure This encomnasses storm-related damane fo infrastructure and the dismuntion of traffic” for examnle by
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& Zofka Talk Preferences Waichlist Confributions Log out =

E Page Discussion Read Edit View history ¥ More » |Search DeTECTGR Q
De MecH oR

Establishing carbon reduction and adaptation policy and targets

Establishing carbon reduction targets

Main page In 2014 the Swedish NRA derived preliminary targets to reduce the GHG emissions and use of energy from infrastructure from national climate and energy targets. The purpose of these targets was employing them as a basis for technically neutral requirements at
Recent changes procurement. A research project was conducted during 2014 and 2015 to describe the consequences of the preliminary targets and two altemnative levels (WSP. 2015). The research project also provided basis for designing requirements in procurement. Potential
(I reductions of GHG emissions for different measures including design and materials were identified in the project. These measures were put together in scenarios that fulfiled the different target levels. The scenarios were then presented and discussed together with
HE possible requirements in a number of workshops with consultants and contractors. The conclusion was that it is very difficult to establish a potential for reduction of GHG emissions in the planning phase, but it is important that the GHG emissions are considered in the
Tools decisions

What links here
Related changes
Upload file
Special pages
Printable version
Permanent link
Page information

The overall conclusion was that the target derived from the national GHG objective, setup at 15 percent reduction of GHG emissions from new infrastructure projects between 2015 and 2020, could be achieved in the design and construction phase without extra
cost. Also a 30 percent reduction up to 2025 could be achieved but there the cosis are less certain. To achieve a 100 percent reduction and thereby contribute to the national objective of Sweden (no net emissions of GHG emissions te 2050) new processes need o be
identified including carbon capture and storage in plants producing cement and steel. Other methods such as using hydrogen instead of coal as reduction agent in steel production can also be used.

Setting up requirements in all phases of a project life cycle

Based on the results from the research project the Swedish NRA introduced requirements on all new contracts for consultants and contractors to new infrastructure projects (with total cost over 50 million SEK) starting from 2016 and concluding in 2020 or later. Pilot
programs are in progress for projects with shorter lead time. Requirements on contractors for operation and maintenance as well as for smaller projects (50 million SEK or less) will be developed in a later stage. The requirements are put on consultants and contractors
during both planning and construction phase (see figure below). During the planning phase the exact location of the road is still unknown/under discussions and the design is also not well defined. Depending on decision for later solution, the GHG emissions can vary
significantly. They are however only one of many parameters that will be considered when the NRA chooses the final solution

Quantitative
requirement on Quantitatve

mamn. Do e A Introduction to CO2
reduction and adaptation
targets
A Case studies

Source: Trafikverket
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Selecting a procurement approach

Selecting a procurement approach

Procurement processes are heavily regulated at a national and European level in order to encourage a fair, competitive market, which can create restrictions or perceived restrictions
included in public procurement If it can be shown that they are clearly finked to the subject matter of the procurement and within the control of the supplier. This is not alvays as easy
specific targets can be dificult to set.

As much of road construction and maintenance is now outsourced to private contractors, embedding climate change in procurement s vital to addressing both climate change mi
needs for cimate change mitkgation and adaptation Into procurement processes (including through development of output specifications, project requirements, evaluation criteria & a

Embedding climate change in procurement programs for NRAS is presented in figure below (Based on Pakkala, 2002)

Full Delivery or Program Management

o TN B
Lrezp | | IP— \

D.8.0M

LoneTem

0850 e

Inclusion of climate change into NRA procurement processes is a key element of controlling negative effects of road operations, maintenance and future construction However, a co
contracts will Fesut in an increase in the proposal costs submitied by tenderers. The experiences of Trafikverket and ProRail who Doth Implemented MEasUres 10 reguce carbon throl
effect as competition acts to decrease prices. With adaptation actions the situation is more complex: as whilst some adaptation measures do not increase the overall price, others re(

Performance Specifications and Outcome Based Criteria in Maintenance Contracts [eq

* Indefinite Quantity/indefinite
Outvery i\ .

= o Contracts.

* Desgr-Buid-Operate. (AsBeQ) * Lane Rental Contracts.
Veintan (080M) + Bestvae © At Mamsgement Pyt
wm(w':’u) * No Excuse Bonus Contracts

* Performance-Based’ .
et Vi Som Cotracts

There et g of ortracs resevant 1o T CCUSSIN CpASI BIORCS e 3¢ e COMBYUEIN PTHECS) n FramlEra:e cOmTacts

Contowts ]
CAPIAL PROJECTS
MANTENANCE CONTRACTS.

Partormance Specificatioas and Outcoma tased Crtri in Manteance Contracts

CAPITAL PROJECTS:

examytes of movate capEal proect prociemest apsroaches e

+Design Bt (DF) » Desige B Cpesshe Martan (DECA) « Deskn Bulk Fnance Cperate (DEFO) - Beks Own Cperate (8CT) & Buka Ows

The use of performance specifications and outcome-based criteria s quite a recent development. especially in capital and maintenance coniracts for the road sector. Their use has increased in respanse fo the trend for greater outsourcing of consiruction and

MainiEnance CtVINES, N CONSEqUENdY INe NESd 1o MVASHUCHUFE CWNERS 10 Nave 3 SURADIE SUd and QUAINY Processes.

Performance crileria have been widely sed in capial projects in ofher infrastucture seciors, for example in he sector, The caphal projects can be nuite

Design Buid models (Design-Buikl Operate Maintain and Design-Build Finance Operale). For pavements these might take the form of a minimum level in a condition indicalor such skid resistance of may include a warranty for a specific lime period. Sometimes these
periaman:e spacrications have been developed fom oher INCUSINES hat Nave SCCesstuily Implemented them. AMong the reasons fof te Progression 1o PEMOMMAnce SPECIACatons are the potential for Cost SAVINGS, NSK rARSfer, and Providing ihe contractor Wi more
fiexibiity to ulilse innovaive and more eficient means of producing the desired performance resulls. If a NRA uses “Outcome-Based Crileria” in mainienance coniracts, the process ks somewhat diferent, as the NRA specifies the desired ‘ouicomes” and e coniracior
CIRENa" Whith COUN ESUILIn oOF GUARTY OF Tailed TS, OF Even expes

BSOS 10 Provioe Ihe propes SIalegy 10 Mee! INese SUpUIAED IEvels. A SIGNICant 13RUTE Of NSk WOUK DE 10 3pply INagpropriate “Oulcome-Based

roads.
Pestormance spec fications related I an nto the
OECrease in e QUAINT 200 PEMMIANce of tNe rads. af change impacts on KPS or could be included in KPIs are:

+ Pavements: e

o Roughness (IRI) o Rutting o Skid resistance  Defisction o Cracking o Texture
» Signs - visibility & structural fastening (o]

+ Road mal

ngs - visibility & skid resistance fesq

- Li

hting - % in working order & no two consecutive not working s
« Vegetation (grass) - None greater than preseribed height e

* Bridges o]

+ Guard rails fesy)

+ Sound barriers [es

« Drainage systems jsaij

1o 0efne e ermena mat meet of
between the e

onwhat or end results might occur

for mainienance. Care must be taken In determining the satistactory or desired levels sa thal there Is nefther a large Increase In cost nor a large

Buil meiheds of thex relaied

Procurement types
Different approaches
Barriers

Outcome based
contracts for
maintenance (KPIs)

M CONTECt ASD, Me CONTACION i Me ESpansIDie FOf PErTOMIng Me Wark ana aCTVITES 1Nt Mest INESE rEqUISMENTS. 1 S ery IMponant INal there is a matual
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Page  Discussion Read Edit View history 3 More v éear hL‘e?fCTR Q

- -l NRAS

Assessing impact and stakeholder engagement

Introduction [edi

zam ptag:. In order to successfully embed climate change into procurement, NRAs need to consider inclusion of climate change adaptation in the vision for the project from the outset. In many contracting authorities this means raising awareness and training people in service
ecent cnanges . -

O —— directorates that adaptation needs te be a core principle, rather than an “add-on” by the central procurement team at a later stage. NRAs then need to develop clear ebjectives (in consultation with the contracters market), benchmarks and indicators, and cemmunicate
Help this to stakehelders and potential bidders. Adaptation should be written into procurement documents and contracts. Dialogue with the suppliers is important to raise awareness of the climate change related project requirements and ensure common approach and

understanding of technical solutions proposed by the suppliers to respond to the bids
Tools
What links here
Related changes
Upload file Methods of Stakeholder Engagement fedi

Special pages

Workshops
Printable version
Permanent link Waorkshops are intended to gather together suppliers and NRAs around one table so they can discuss the best approaches regarding KPIs. An understanding needs to be reached on how these KPS can be achieved and demonstrated throughout the entire duration of
Page information the project covering entire life cycle of the investment project or maintenance contract

Information seminars

It is beneficial to have periodic information seminars for the suppliers about what are the climate change related requirements, how to use the carbon assessment tools and how “carbon/environmental’ financial incentives or additional points can be gained by the
contractors.

Collaboration and innovation days

These types of events can be organised by the NRAs to encourage the exchange of knowledge and ensure greater collaboration. Presenting the most recent state of the art in climate change related requirements and technologies to mitigate the negative effect of climate
change provides an opportunity to meet and discuss any issues. During such events innovative approaches regarding asset management to better optimise costs for repairs and proactive maintenance to preserve the infrastructure life can also be presented and
encouraged.

Use of collaboration tools

These are accessible online such as the procurement Wikipedia tocl created for this project, or the UK Department of Transpert carbon calculation tool (WebTag), etc. which ensures the collection of data and exchange of knowledge. These fools can be used by the
NRAs and road agencies at various stages of their maturity regarding procurement because information included in the tools is easily accessible and meant to help them to leam and implement various approaches based on best practices available in one tool. Each
agency has a chance to upload their own best practices and requirements so others can use them as a reference.

Recommendations for NRAs (i)

Sharing good practice

A stronger mechanism is needed for sharing knowledge. Contracting authorities should make best use of the full range of public sector networks on climate change and procurement including collaborative procurement opportunities. NRAs should seek and share good
practice case studies. This should include examples of specifications and evaluations, and capture the full range of adaptation measures (i.e. not just design features, but end-user behaviour measures too)

Guidance and support

- o TOMORROW TODAY
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Embedding in NRA operations

Sweden Case Study (edi

:am ptaghe Trafikverket has introduced procurement requirements designed to reduce carbon emissions from its infrastructure projects. At the start it decided its approach had to follow six basic rules: - Take a long-term perspective » Be technical neutral - Include menitoring
lecent changes
T — Provide incentives for doing more = Impose a penalty for not fulfilling requirements - Include an assessment of the impact The approach developed involves measuring the carbon emissions associated with an infrastructure project over its lifecycle, setting carbon

Help reduction targets and providing suppliers with financial incentives to meet these targets. Functional specifications are utilised which provide tenderers with the freedom to suggest innovative materials and designs which reduce carbon, but still achieve the required
functionality. There was a wide-spread consultation process involving contractors, material manufacturers and consultants before the procurement requirements were introduced and an impact study was carried out to assess the likely impact of introducing the new

Tools requirements

What links here

Related changes
Upload file TOOLS fediy
Special pages Trafiverket developed an LCA tool called Klimatkalkyl (Climate Calculator) to provide a consistent way for its staff and suppliers to estimate the GHG emissions and energy use associated with a project over its construction, operation and maintenance. The tool uses

Printable version
Permanent link
Page informaticn

information provided by the user about the specific materials and design being used in the project together with default data to calculate a COZ2eq value for the project. Incorporated into the tool is a database containing emission factors for around 40 construction
materials. The user selects the type of component/material, and provides the quantities and transport distances; information already recorded for costing purposes.

The tool is used at different stages in the project planning and procurement processes. firstly by the NRA to establish a baseline and set appropriate targets and then by the supplier to select a low carbon design for tender submission and establish the final carbon value
As the project progresses additional detail can be added providing a more accurate estimation. The tool was initially developed in Excel, but is now available online. It is reviewed and updated annually including adding data from new EPDs (verified by a third party).

Klimatkalkyl:

- enables efficient and consistent approaches to calculate GHG emissions and energy use for infrastructure using a life cycle perspective (aligning with 1SO 14040:2006 and EN 15804)

- builds on existing data (e.g. collected for costing) and is simple o use

= Klimatkalkyl version 1.0 was developed in 2013, after which further development has taken place.

- from 2015 climate calculations are a mandatory requirement for new investment projects with a budget over > 50 MSEK that are due to be completed by 2020 (Guideline TDOK 2015: 0007)

- it is used for decision making, improvement work and reporting; from early planning to climate declaration of completed road

- Since February 2015 (version 5.0) it has been expanded to enable the calculation of the carbon associated with the maintenance of existing roads. Screenshots from the Klimatkalkyl user interface show the data input categories and output of results (figures below)
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Selecting a procurement approach

Procurement processes are heavily regulated at a national and European level in order to encourage a fair, competitive market, v rictions or perceived restrictions on NRA procurement processes. In
broad terms, requirements can only legally be included in public procurement if it can be shown that they are clearly linked to the » procurement and within the control of the supplier. This is not always
as easy to achieve with sustainability and climate change adaptation requirements, where specific targets can be difficult to sef.

As much of road construction and maintenance is now outsourced to private contractors, embedding climate change in procurc..c. %G w wwalessing both climate change mitigation and adaptation. The key issue
is how to incorporate the contracting authority’s needs for climate change mitigation and adaptation into procurement processes (including through development of output specifications, project requirements, evaluation
criteria & approaches) in a way that is objective and not challengeable (Cambray, et al., 2009).

Embedding climate change in procurement programs for NRAs is presented in figure below (Based on Pakkala, 2002)

Full Delivery or Program Management Qimate

. | 5
- EHE

In-House D-B-B
onsul ts or
Public-Private Partnerships (PPPs)

= .,..,...‘,....|E> =

D-B-O-M

Capital sign-Bul perate-Mamtain Long-Term
Projects Maintenance
D-B-F-O0 Contracts
Deslgn-Bulld-Finance-Operate

Inclusion of climate change into NRA procurement processes is a key element of controlling negative effects of road operations, maintenance and future construction. However, a concern of many NRAs is that including
climate change in performance and outcome-based contracts will result in an increase in the proposal costs submitted by tenderers. The experiences of Trafikverket and ProRail who both implemented measures to
reduce carbon through their procurement processes suggest that if costs rise, this is a small and short-term effect as competition acts to decrease prices. With adaptation actions the situation is more complex; as whilst
some adaptation measures do not increase the overall price, others require additional investment with the ecanomic benefits being realised in the long term.

Recommendations for embedding climate change in procurement based on (Pekkala, 2002) are presented below
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© DeTECTOR| Nov-18 ) 17



£ a\
CEDR .. g : £S3
W conférence Europsenne Trust T Understand i Commit .

des Directeurs des Routes

Conf f E D R
Directors of Roads CNECHO

How to use it: upload your own info

& Zofka Talk Preferences Watchlist Contributions Log out

Page Discussion Read Edit View history ¥ More v |Search DeTECTOR Q

D R
eHECRO Editing Selecting a procurement approach

=l N

Main page Procurement processes are heavily regulated at a national and European level in order to encourage a fair, competitive market, which can create restrictions or perceived -
restrictions on MRA procurement processes. In broad terms, requirements can only legally be included in public procurement if it can be shown that they are clearly linked to the

Recent changes subject matter of the procurement and within the control of the supplier. This is not always as easy to achieve with sustainability and climate change adaptation requirements, where

Random page specific targets can be difficult to set.

Help
As much of road construction and maintenance is now outsourced to private contractors, '''embedding climate change in procurement’''' is wvital to addressing both climate change

Tools mitigetion and adaptation. The key issue is how to incorporate the contracting authority’s needs for climate change mitigation and adaptation into procurement processes (including
through development of output specifications, project requirements, evaluation criteria & approaches) in a way that is objective and not challengeable (Cambray, et al., 20889).
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Related changes Embedding climate change in procurement programs for NRAs is presented in figure below (Based on Pakkala, 2002)
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Inclusion of climate change into NRA procurement processes is a key element of centrolling negative effects of road operations, maintenance and future construction. However, a
concern of many MNRAs is that including climate change in performance and outcome-based contracts will result in an increase in the proposal costs submitted by tenderers. The
experiences of Trafikverket and ProRail who both implemented measures to reduce carbon through their procurement processes suggest that if costs rise, this is a small and short-term
effect as competition acts to decrease prices. With adaptation actions the situation is more complex; as whilst some adaptation measures do not increase the overall price, others
require additional investment with the economic benefits being realised in the long term.
"' 'Recommendations for embedding climate change in procurement''' based on (Pekkala, 2802} are presented below
[[File: Recommend for embeding.jpg|seepx]] -
In order to identify where (i.e. what mechanisms are available) and how (e.g. use of KPIs) climate change can be included in procurement processes, there needs to an understanding y

Summary:

D This is a minor edit Watch this page

Please note that all contributions to DeTFCTaR mav be edited altered or removed b ather contributors. If vou do not want vour writina to be edited mercilesslv then do not submit it here

TRL Agr E I] fcec) AT

© DeTECTOR| Nov-18 18




£ a)\
CEDR . . . s
Conférence Européenne Trust T Understand i Commit -

des Directeurs des Routes

anference of European D e Ec o R

Directors of Roads

Edit: insert text

VEREERPT Editing Selecting a procurement approach

| —_—

Main page o DefleFtlom -
o Cracking

Recent changes s Texture

Random page

Help == Signs - visibility & structural fastening ==

Tools == Road markings - visibility & skid resistance ==

‘What links here
Related changes

Lighting - ¥ in working order & no two consecutive not working ==

Upload file == s Vegetation (grass) - None greater than prescribed height ==
Special pages X
i ) == Bridges ==
Page information
== Guard rails ==
== . Sound barriers ==
== Drainage systems ==

The NRAs need to define the outcome-based criteria that meet or exceed the quality requirements in the contract. Also, the contractor is then responsible for performing the work and
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Analysis tool

Module T Risk Analysis Module i Cost-Benefit Analysis
U Identifying of Hotspots as well as U Evaluation of Adaptation Action
of systematic "failures”

f

Embedding Climate Change in decision making process
U Change of Regulations for construction
U Change of Materials
U Change of Operations and Maintenance
U Route selection in the early planning phase
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Module i Risk Analysis T Introduction
U Result of the research review
A RIMAROCC,
A ROADAPT,
A EWENT,

A RIVA A methodology for a network wide risk analysis merging climate projections
and asset data (e.g. position, condition, material)

Description of the RIVA-methodology

U risk potential was analysed as a function of cause (potential of hazards) and effect
(potential of impacts)

U hierarchically-structured indicator-model

U complex cause-effect chains (CEC) were used for the systematic description of
typically damage / restrictions caused by the climate

U so called damage(s)-patterns categories (DPC) were developed A main unit of
measurement of RIVA methodology

I I2L V(i LCLEC, 'c!mﬂﬁﬁ?%g%"m
~ Consulting Potsdam GmbH
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U Indicators are associated either |
to the sphere of causes or to
the sphere of effects and are
broken down by dimensions of
content (characteristics of the
infrastructure and the climate)
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U Combination Value of Climate CVC

’ Identification

A combines indicators of the
dimension climate for a DPC in the
considered road section

)] Risk

events of
climate

Risk Potential
of Hazard

) 82% (RPH)
A Using of different indicators to 332 overall R
. . ) : X ] verall Risk
describe a climate event Wal. P z}g;gnal

Characte
risticsof
effects

Indicators 0
impact

A Using Cordex-projections (12x12km)

. . .
A 2011-2040, 2041-2070, 2071-2100 = DPGindependent
£ Indicators of impact,
A S criticality )
A Valuerangeoflto4 Ll /e 77 T NG I—
{ Dimension }{ _ Sphere 1
| expression category combination
climate indicator 20\:& ;gm weighting value
(2041-2070) low medium high - value (2041-2070)
K-01.1 - number of hot days per year 15.58 X<10 (10 O Y 0< @O0X X0 3®| dedium=2 25% 0.50
;;c;:.z - humber of summer days per 49.07 X<35 (35 O ¥50< (60K &5 63| Medium=2 20% 0.40
K-01.3 - number of heat waves per year 0.70 X<1 |1 O X2< @ X 8 D |X low=1l [X]| 30% |= 0.30
yK:;:A - number of tropical nights per 5.02 X<1 10 x (B X-Xvery high=4 5% 0.20
;;?iij - maximum temperature of the 39.87 X<33 |33 O B7< B7K &1 4| Xhigh=3 20% 0.60
100% 2.00
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Excursus i Climate data
U Demands
A Adequate resolution (fine grid)
A Present conditions (for calibration) and projections of future climate conditions

U State of the art: CORDEX Dataset, European Domain
A Grid size: about 12 x 12 km

A Common to gridded data of present climate
and regional climate projections of the most recent
generation of global and regional climate modes

U Processing within DeTECToR
A Cropping to target regions (e.qg., Alpine region, Scotland)
A Computation of required climate properties and indicators

AFor projections under a fdclimate protectionbo
greenhouse gas scenario

A Inteﬁration of the data into the DeTECToR tools for decision SUﬁﬁOi‘t and ﬁrocurement

Image source: CORDEX community website www.cordex.org
TIR! (g fcecN T
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U Combination Value of Climate CVC | Identification | | Assessment / Calculation | | Derivation of results |

U Combination Value of Vulnerability CVV A RS S B R R

attributes of

the climate

U Risk Potential of Hazard RPH

events of
climate

VuInerabiIityc
Indicators

U Risk Potential of Effects RPE
A Aggregation of five categories of

attributes of
the Y .
Infrastructure e e e e d

vulne-
rability of
elements

impact for each DPC of the ey opsepencen ¢
. - ggg C " .
considered road section £55 o e _y Risk Potential

A . impact of Effect
Refurbishment 2 DPGindependent (RPE)

. S Indicators of impact,
A Maintenance 3 cricaliy. s

A Operation

A Accidents

A Traffic interruptions
A Value range of 1 to 4
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U Combination Value of Climate CVC | Identification
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Ul Climate
the climate Indicators

ags
2 0, .
Indicators ~~"ingy;
attributes of O VG0N v ]
the erabf/iy(c:jié Overall Risk

events of
climate

U Risk Potential of Hazard RPH

U Risk Potential of Effects RPE

vulne-
rability of
elements
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Indicators of
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Module - Cost benefit analysis - overview

U New way to combine risk assessment and cost-benefit-analysis in the context of climate change for
a network wide evaluation

U in general
A The result of the risk assessment is starting point

A calculation for three climate projection periods (2011-2040 | 2041-2070 | 2071-2100) for the
current situation

A evaluation period of 30 years
A lifecycle approach
A assessment of
A direct costs
A indirect costs (benefits are expressed as cost saving)
A comparison of three adaptation measures and do-nothing option
A option with the lowest sum is the best option

TRL  Agr E I] fcc AT
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Module - Cost benefit analysis Development of RPH

U Result of the risk assessment / lifecycle approach -~
/ evaluation period 30 years
A transformation of the periodical result (RPH) of LCP2 e
the risk assessment to an annual basis M

A Indicators of vulnerability distinguished as /\//\/

A variable during the lifecycle (e.g. condition) Llfecycles / evaluation period
A constant (material, location) —

A (simplified) Approachi il i near 0 deve. vpwcoad o
lifecycle related indicators Development of LoC

0,080

A Recalculation of annual RPH-values for each
DPC for each asset

0,070

0,060 ——16C-2011-2040

U Assessment/ interpretation the Level of —\panaam
Occurrence (LoC) of an climate event during the
period
A as an exponential function of RPH /\/\/
A basis for assessment of direct and indirect e — N\ —— \__
costs % s 10 s 2 2 %
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Module - Cost benefit analysis

U Assessment of Direct Costs
A Reqular reconstruction costs (as depreciation);
considering reduced LCP caused by the climate CP2 —LEGP3
A (additional) implementation costs of Adaptation I
Actions _
200 /\—/\/

A (additional) operation and maintenance costs of Lifecycles / evaluation period

Adaptation Actions T )

A Repair costs after climate event (as function of 0 s 10 15 » 2 »
LoC)

0,080

0,070

U Assessment of Indirect Costs

0,060 ——16C-2011-2040

——1qC-2041-2070

A in case of regular reconstruction

——Lo-2071-2100

A in case of climate event (as function of LoC)
A costs for loss of journey time

A congestion costs /\/\/

0,010 /\//\_’—

A accident costs

TRL Ag = I'. e Mg
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Module - Cost benefit analysis

i Input U Results
A central cost related input interface A qu[regation of direct and indirect
costs
A Lifespan

A . , A for each (3) Adaptation Action
Construction costs (per m?) and for the do-nothing option
A Operation/maintenance costs as share of the

_ A for each projection period
construction costs

A Option / Action with the lowest
sum of direct and indirect costs
A Traffic (average speed of hgv, pc) will be the best

A Duration of reconstruction

A Time costs rate A Results for the Adaptation Actions
are shown in relation to the do-
nothing option

A Accident costs rate

A Sources
A National transport plan

Look into the

A Assumption
g tool

]
| | A' regnsule ‘CEC \ A.T_gﬁm@w
. 7 Climate & Emdronmsnt OMORROW TODAY
\'/ ‘Consulting Potsdam GmbH
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Demonstration of the risk
assessment and CBA tool

Marek Skakuj, Heller Ingenieurgesellschaft
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How it works?

Asset Information

Climate Projection

L
]
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