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Abstract

Energy efficiency is a strategic component of urban sustainability. The aim of this workshop is to
address benchmarking techniques in energy efficiency and sustainability as a management tool in
the context of urban and local community actions towards sustainability. The workshop also
identifies and discusses methodologies and tools to measure urban sustainable energy and
energy efficiency in cities. It is well known that standard benchmarking techniques, such as per
capita or GDP normalization, are missing important features of the collected data used for
benchmarking. Rigorous benchmarking techniques are likely to play an increasingly important role
for policy-making authorities and for local authorities to assess their energy efficiency actions, to
monitor their performance, exchange experience and learn from each other. In order to develop
reliable and robust benchmarking techniques, different databases on energy consumption and
location should be integrated with statistical and energy performance assessment methodologies.
A special session was dedicated to databases, methodologies and GIS based tools for assessing
energy sustainability in urban areas.
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Energy efficiency is a strategic component of urban sustainability.

The aim of this workshop is to address benchmarking techniques in energy efficiency and sustainability as a
management tool in the context of urban and local community actions towards sustainability.

The workshop will also identify and discuss methodologies and tools to measure urban sustainable energy
and energy efficiency in cities.

It is well known that standard benchmarking techniques, such as per capita or GDP normalization, are
missing important features of the collected data used for benchmarking. Rigorous benchmarking techniques are
likely to play an increasingly important role for policy-making authorities and for local authorities to assess their

energy efficiency actions, to monitor their performance, exchange experience and learn from each other.

In order to develop reliable and robust benchmarking techniques, different databases on energy
consumption and location should be integrated with statistical and energy performance assessment methodologies. A
special session is dedicated to databases, methodologies and GIS based tools for assessing energy sustainability in
urban areas.
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Benchmarking Energy Sustainability in Cities

The scientific workshop “Benchmarking Energy Sustainability in Cities” was organized jointly
by the European Commission-JRC and Politecnico di Torino on November 25, 2014 at the
Lingotto Hall of Politecnico di Torino in Turin, Italy.

The Workshop brought together international experts to deliberate and share experiences on the
challenges and issues of utilizing benchmarking techniques to measure energy efficiency and
sustainability in cities.

The total of fifteen presentations that were presented in the three sessions of the Workshop
provided different perspectives on the use of benchmarking techniques as a management tool in
the context of urban and local community actions towards sustainability, including signatory
cities under the Covenant of Mayors (CoM) initiative. Furthermore, the presentations allowed for
the identification and evaluation of tools and methodologies to measure urban sustainable energy
and energy efficiency in cities.

The three sessions of the scientific workshop were namely “Monitoring Sustainable Energy
Action Plans in Cities” (Session 1), “Benchmarking Energy Sustainability in Cities” (Session 2),
and “Databases, Methodologies and GIS based Tools for Benchmarking Energy Sustainability in
Cities” (Session 3).

The Proceedings of this scientific workshop documents the vast array of knowledge and expertise
that was presented by the international experts from Europe and abroad together with the key
findings and recommendations, which are as summarized below.



Key Findings and Recommendations

Session 1 — Monitoring Sustainable Energy Action Plans in Cities

Recommendation 1: Cities are increasingly in the forefront of making changes in Energy
Sustainability. This momentum of cities needs to be supported with adequate policies and
increased policy learning with robust benchmarking techniques. Small signatories in CoM
need support from regional and provincial agencies through the Covenant territorial
coordinators. In addition, there is a need to expand the usage of energy density maps for
reliable data on cities and efficient thermal energy networks. Robust methods of
benchmarking are needed to let those cities who are performing better inspire other cities.

Recommendation 2: The monitoring of results of Sustainable Energy Action Plans
(SEAPS) in cities is necessary to follow-up on the progress that is made by cities towards
reaching their CO, emission reduction targets. The monitoring process is also necessary to
keep the energy efficiency and renewable energy measures of the city dynamic and open
for improvement with SEAPSs being a “living document” Best practices have emphasized
the usage of calls for actions to integrate new measures into existing strategies (e.g.
Torino) and the matching of companion cities (e.g. Glasgow, Ghent, Riga and
Gothenburg) to transfer experiences to relatively more novice cities. The concept of an
“Enhanced SEAP” has also been proposed based on a pipeline of integrative approaches
leading up to the monitoring stages, including scenario analyses. Beyond the signatory
and submission stages of SEAPs, CoM signatory cities should benefit from these best
practices in monitoring the results of the measures that are included in the SEAPs.

Recommendation 3: The diffusion of standards for the reporting and monitoring stages
may increase spillover for policy learning and benchmarking. In the Workshop,
experiences from the carbonn Climate Registry (cCR) and ACEEE City Scorecard among
others provided key perspectives for reporting and monitoring practices. The cCR
provides flexibility for cities in selecting the indicators on which to report. The ACEEE
City Scorecard assigns grades to cities based on the extent of coverage of policy areas in
local government operations, buildings, energy and water utilities, transportation, and
community-wide measures. At the same time, progress is being made in the
standardization process based on the Global Protocol for Community-Scale Greenhouse
Gas Emission Inventories (GPC), which provides a robust framework for accounting and
reporting city-wide greenhouse gas emissions, and ISO 37120:2014 on “Sustainable
Development of Communities - Indicators for City Services and Quality of Life.”



Session 2 — Benchmarking Energy Sustainability in Cities

Recommendation 4: Benchmarking is a potentially valuable tool for stimulating the
learning process from best practices and improving city performances in energy
sustainability. At the same time, the techniques that are used for benchmarking, including
the processes for data collection, any kind of index construction, selection criteria for the
sample, indicator value aggregation, and weighting of the dimensions must be fully
transparent since the results of such techniques can vary widely based on the chosen
methodology. As a result, in a sensitivity analysis approach, there is a need to be able to
compare the variation in the results when different benchmarking techniques are used.
Consensus-building processes may further be used to justify the selection of indicators,
the data sample, and benchmarking techniques.

Recommendation 5: Rather than comparing cities and/or airports servicing the cities to
one another, benchmarking techniques may also be used to aid city planners,
policymakers, managers, and researchers in choosing between different scenarios. The
example of rating the energy efficiency of districts (e.g. Finland) and the case of various
tools to provide a quick assessment of the magnitude and sources of a city's energy and
carbon footprints (e.g. China) can indicate areas of possible policy intervention. The
interfaces of such tools should allow for the entry of relevant data that will allow a fair
comparison of scenarios across various policy measures, which may include local energy
production and transport options for low carbon development in cities.

Session 3 — Databases, Methodologies and GIS based Tools for Benchmarking Energy
Sustainability in Cities

Recommendation 6: Multi-criteria methodologies may be used to provide policy making
support to evaluate the different options that are available to a city in reaching the same
CO;, reduction target. These options may include a combination of different measures that
define different strategies that may be pursued by the city. Principles based on the
marginal mode of concordance and discordance can be useful in evaluating the different
strategies that are available from the viewpoints of various stakeholders, including
viewpoints of technical and decision-making interests. Multi-criteria methodologies may
further be used to enhance the consensus-building process in determining the selection of
strategies for cities’ energy systems.

Recommendation 7: Bottom-up methodologies and GIS based tools may be integrated
into processes of benchmarking energy sustainability in cities. These may include the
evaluation of winter thermal energy needs and fuel consumption, the creation of 3-D
maps to pre-certify buildings at an urban scale for an energy assessment of buildings, and
optimize energy consumption based on energy modelling of buildings. The regulatory
framework and platforms for open source data sharing may further support related efforts.

8



The INSPIRE Directive has already established an infrastructure for spatial information in
Europe to support Community environmental policies, and policies or activities which
may have an impact on the environment.



Session 1 — Monitoring
Sustainable Energy Action
Plans in Cities
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I. The Covenant of Mayors: Statistical Analysis and Performance Indicators -6
Years Assessment.

Albana Kona, Paolo Bertoldi, Isabella Maschio, Giulia Melica, Irena Gabrielaitiene, Silvia Rivas
Calvete, Paolo Zancanella, Yamina Saheb, Hans Bloem

European Commission, Joint Research Centre, Institute for Energy and Transport, Ispra, Italy

Torino, 25 November 2014
Benchmarking Energy Sustainability in Cities

Covenant of Mayors:
Statistical Analysis and Performance Indicators
6-Year Assessment

AlbanaKona
European Commission — Joint Research Centre

www.jrc.ec.europa.eu

Serving society
Stimulating innovation
Supporting legislation
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The Covenant of Mayors (CoM) is the mainstream European movement involving local
authorities voluntarily committing to meet and exceed the European Union 20% CO, reduction

objective by 2020 by increasing energy efficiency and through the use of renewable energy
sources on their territories

One of the commitments undertaken by Covenant signatories is to submit, within a year
from signing up to the initiative, a Sustainable Energy Action Plan (SEAP), which is based on the
results of the Baseline Emission Inventory (BEI) and includes all the planned measures to be
implemented in order to achieve the 20% CO2 emission reduction target. Data from BEIs and
SEAPs are transmitted by each signatory to the European Commission via an online template.

11



What is the CoM?

[
[—

Voluntary initiative launched by DG ENERGY in 2008 to
support local authorities in the sustainable energy
development and the fight against climate change

Mayors commit to go beyond EU energy and
climate objectives

at least 20% CO2 reduction
in their respecti\re 2020

wmDefine a Baseline Emission Inventory (BEI)
wmPrepare a Sustainahlﬁctiun Plan (SEAR)
wmImplement their Action Plan and report periodically

on prograss . . .
6000 active signatories

~4000 SEAPs received so far!

All the data provided in the current assessment are reported by the signatories in an on-
line template provided on the web-site of CoM. The on-line template must reflect accurately the
content of the official SEAP document, and the coherence of certain key figures is the checked by
JRC.

For the current paper, when performing the analysis on energy consumption and emission
parameters in cities, the data considered was related to the SEAPs submitted as of 13" May 2014.
Yet, given the voluntary aspect and the difficulty of adapting sometimes local specificities into
the general proposed framework, not all the data could be considered reliable, therefore a
methodology has been developed to build a robust sample.

12



Overview of data in BEI

[

*  Energy consumption of buildings, vehicles, lighting systems and
other facilities operated by municipality is usually adequately
registered

* Energy consumption datain residential & commercial sector are
of a poor quality

* Data on Local Heat and Electricity Production may be hard to
find when plants are privately operated

= Transport sector estimations are based on statistics and very often
outdated assumptions

N

ol o

The results of the current assessment derive from a data set built according to a
methodology developed by JRC "Methodology for Robust Data Statistics in CoM", to assess the
effectiveness of the CoM initiative in terms of energy savings, clean energy production and CO,
emission reduction. Further details on the methodology can be found in the Annex "Methodology
for Robust Data Statistics in CoM ™.

In order to describe through descriptive statistics our set of data, we need to define some
parameters like the mean, the standard deviation, the Skewness and kurtosis. As it can be seen in
the figure, which reports the energy consumption per capita in cities, there are many outliers and
the frequency distribution is far for being normal. In statistics, an outlier is an observation point
that is distant from other observations.

13
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In order to remove the outliers, a methodology has been developed to select a robust data
sample of cities. The methodology is based on selecting cities with reliable data on energy
consumption per capita and CO, emission factors for energy related sectors in cities.

The mean, standard deviation, skewness and kurtosis were calculated at the beginning for
each set of data. Secondly a Generalised Extreme studentized method was applied for removing
the outliers. Similar methodologies, in literature, have been applied to detect outliers or abnormal

energy consumptions in buildings. As result of the applied methodology, a sample of cities was
selected.

In the first figure is represented the frequency distribution of the average final energy
consumption per capita in cities in bins from 1-50 MWh/annual. In the vertical axes is reported
the number of occurrences (cities) for each range of Final energy consumption per capita.

While in second figure is represented the frequency distribution of the average emission
factors (energy related sectors) in cities in bins from 0.1-0.6 tCO2-eq/MWh. In the vertical axes
is reported the number of occurrences (cities) for each range of Emission Factor of energy related
sectors in cities

14



Robust data sample

e Y e

In order to identify the high energy usage in a city on which to target energy savings,
municipalities need higher granularity, specifically at the building and property level, expressed
in units of kWh/m?, i.e. Energy Density Maps.

In 2012, the Canadian Horizon Utilities Corporation gave a very interesting presentation
on using energy density mapping to help take the guesswork out of identifying customers on
whom to target conservation and demand management (CDM) programs. The data was
aggregated at a relatively course level of granularity and expressed in terms of gigajoules/hectare.

In the following are presented some examples from CoM and other initiatives where the
Energy density maps are used.

15



Data: Why Energy density

maps

[

- The Netherland : the energy labelling of all buildings in the country

- Latvia (Riga): available online the annual heat consumption of over

2,500 residential buildings with DH.

- Lithuania (Vilnius) : online interactive building energy consumption
map

- Italy (Anzola dell'Emilia) : the possibility for municipalities to
download for each building the yearly eneragy consumptions

The shares of final energy consumption per Signatories' category are shown in following
graph. Small and medium size towns represent only 17% of the overall final energy consumption.
While in terms of inhabitants they represent 88% of the CoM population.

B Small and medium size towns B Small Urban Centre size
< 50,000 inh. < 100,000 inh.

= Medium Urban Centre size M Large Urban Centre size
< 250,000 inh. >250,000 inh.

Share of Population

Share of Signatories

5% 4% 3%
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The Final energy Consumption in urban areas derive mainly from two macro sectors:
buildings and transport. The total final energy consumption is 2,358 TWh/year, where the highest
values are reached in the residential sector. The table reports also the amount of electricity,
heat/fuel consumptions per sectors in CoM. The highest share of electricity and heat is consumed
in the Residential sector, while the highest fuel consumption in the Transport sector is consumed
in the Private and commercial Transportation

Energy consumption in BEI

Buildings
71%

MNatural gas = Other Fossil Fuels mHeat from DH = RES

In the BEIs template, signatories also report the amount of local energy production. In the
following section, data from the BEls data set as of 13" of May 2014 on local electricity
production and local heat production and distributed through District Heating and Cooling (DHC)
networks are reported.

The table displays the amount of local heat production in CoM. The share of heat derived
from CHP power stations using mainly fossil fuels as primary source is 39%. While 16% of
Local Heat production is a distributed generation using Renewable sources (geothermal, biomass
and solar).

The results of CoM confirm the share of heat supplied by DHN as reported in the project
heatroadmap.eu

17



Heat production in

CoM: Heat from DH 129 12%
[TWh/year]

CoM: Distributed 25 3%
http://heatroadmap.eu/ genes i of Neck

H [TWh/year]

The following table reports the amount of local electricity production in CoM, classified

according to the type of conversion technology. The highest share of electricity is produced by
the Combined Heat and Power plants CHP (39%).

Local power production in
BEI

CoM: Power from 17
CHP [TWh/year]

CoM: Power from 13
RES [TWh/year]

CoM: Other (not
specified) 15
[TWh/year]




The SEAP document reports the actions/measures planned by the signatories, together
with relevant project management information on

I.  Estimated energy savings in 2020;
Il.  Estimated local energy production in 2020;
I1l.  Estimated GHG emission reduction in 2020.

Although the minimum commitment was to reduce the current emissions by 20%, CoM
signatories who have already submitted a SEAP and are part of the sample have estimated an
overall reduction of more than 28%.

Estimated Impacts of

SEAPs

... Ambitious goals — Emissions' reduction
Joint plans SEAP with

Air Quality: Ghent, . SrlELL

Glasgow. Copenhagen, - CO; :;fuf“;';”'la:"%nétﬂt” L

Bristol.. o equivalent of overall emissions
of Belgium and Luxemburg
combined.

SEAP as the

MILESTONE for other

Climate and Energy

Initiatives (SmartCity, Contribution

Carbon Meutral, Mayor to EU CO,

adapt.. 2030 2050)

target

Of the EU-28 CO: emissicns reduction
2020 target can be achieved by actions
undertaken by signatory cities.

The following graph shows the estimations on Energy savings by 2020.

The reduction target will be achieved through energy efficiency measures in the
municipal territories along with energy production from renewables and more efficient energy
conversion technologies like CHPs. In fact, the estimated Energy savings by 2020, correspond to
20% of the energy consumption in the CoM signatories' territories.

It is important to highlight that the biggest Energy savings (52%) are estimated to take
place in the Building sector, followed by the transport sector with a share of 25%. Other sectors
comprehend measures planned in areas of Public procurement, in Land Use Planning, Working
with citizens.

19



Estimated Energy savings

of SEAPs

[T,

Corresponding to
479 TWh of
estimated energy
savings to be
reached by 2020

[
Foarrreur

-

Building codes

More stringent energy performance requirements
than those applicable at national level.

Torine: municipality tax reduction for high energy
performance renovation

N

Energy Audit and renovation of Buildings
Barcellona: Implementation of monitoring systemsin
municipal buildings. Energy managing systems.
Munich: Energy saving concept (ESK 2000)

\

- )

Transport )
Belgium: Research on congestion charge an

Highways
Gran Britain: Regional Programmesto provide

infrastructure and subsidies for electric wehides

AN

<
s ™y

vy

The following graph represents the estimations on Energy production per sector by 2020.

The Estimated Local Energy production is calculated as the summation of current Local
Energy production and the Estimated Local Energy production in the SEAPs.

Based on this analysis, we can affirm that the estimation for 2020 in CoM signatories of
Local Energy production from Renewable sources and by more efficient energy generation
technologies (CHPs connected with District Heating Networks), the share of local energy
production will be 18% of the total energy consumption.

20



Estimated Local Energy

Production of SEAPs

Corresponding to 133 TWh of energy
mainly from CHP, PV and wind
power. 130% increase of energy
18 prod. from RES

e patusiamlanss Deroguisted E-market Smart Bulidings
Nor resdortal
+ Senart Grid .
—l -«a—> 8 Docertralized gecomtion
—‘I oEm
- EEN !
-~ BEERA
I’I Ovorall Erorgy Maragemert n
- Flexble 1ty (eloctrcty, gas, of)
Fluctustng Geneestion Dernand tolows genersson!

Local power production in

BEI

Some examples from CoM

. - Tampere (FI): two wood-
; based district heating and
. Twmmeees  one waste-to-energy CHP
L e plant
-
{uﬁ' - Warsaw (PL): two co-
it y generation plantsto
™ ‘J';'f."i ok significantly reduce COZ2
"bh '\-ﬁ.- Lor emissions and switch from
-1" e fossil to biofuel

' by - Torino (IT): waste-to-
4 1 - energy CHP plant

http://heatroadmap.eu/
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The CoM report (Kona et. al 2014) on "stress test” countries confirm the data on Local Energy
production from RES, mapped in the National Renewable energy Action Plans in these countries.

oo Covenant of Mayors
Fuel Switch and Sustainable Demand in
signatories from “stress test” countries

.
'. e ’l

. IET, JRC l

The share of local energy production using ' »

RES will double by 2020 due to fuel switch 'g S—

measures planned in the SEAPs by CoM ‘ =% p
signatoriesin the region E H v -

In the following figure are shown the shares of GHG Emission reduction, Estimated
Energy savings and Local Energy production in the different categories of urban centres based on
the population size.

— Blue bars refer to the ratio between the estimated GHG Emission Reduction by
2020 and the current GHG Emission in BEIs ;

— Red bars refer to the ratio between the estimated energy savings by 2020 and the
Final Energy consumption in BElIs;

— Green bars refer to the ratio between the Estimated Local energy production by
2020 and the Final Energy Consumption in BElIs.

Clearly, from this graph the majority of GHG Emission Reduction will take place in
Large Urban centres (more than 250,000 inhabitants) with more than 30%, and this will be
attained through energy efficiency in Buildings and in Transportation. While the highest share of
estimated Local energy production by 2020 are foreseen in Small medium towns (30%).
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Estimated impacts of
SEAPs per city size

£X Large Urban Centre size

¥ Large Urban Centre size

Medium Lirban Centre size
Small Urban Centre size

Small and medium size towns

This report provides an overview of the Covenant of Mayors (CoM) initiative as of mid
May 2014.

Overall, city-level emissions and energy consumption per capita from the “CoM data set
2014” is compatible with international datasets at national level (Eurostat, I[EA).

By implementing the CoM programme, the European Commission has given visibility to
the role of local authorities and their relevant contribution to EU2020 targets. The majority of
signatories with a submitted Sustainable Energy Action Plan are small and medium towns,
representing 88% of the total number of signatories. Nevertheless, signatories categorized as
SMSTs account for a limited share of energy consumption, (16%) overall. Since the regional
context appears to be the most important common factor for SMSTs, in order to maximize the
potential represented by the CoM initiative, an efficient approach would be to encourage the
development of Joint Action Plans and promote the rule of Covenant Territorial Coordinators
(CTCs).

Individual cities’ Sustainable Energy Action Plans (SEAPs) are currently developed. The
SEAPs are flexible structures, with only one binding target (voluntary declared curbing CO,
emission). It is upon possibilities or opportunities that municipalities have to find the right
mixture of actions on getting local energy demand under control and increasing the use of local
renewable sources.

23



Moreover, the SEAPs may contribute to a more wide vision of sustainability in urban
areas by encouraging the integration of energy systems and optimized balancing of demand

supply.

Conclusions

+  Small and medium sized local authorities need suppart from other bodies
such a= regions and provinces adting as Covenant Territorial

Coordinators

Energy density maps for sustainable energy in cities:
Data availability and reliability on Energy consumption in
residential & commercial sector

A benchmarking system needed for allowing cities to assess
their perfformance on energy sustainability and be inspired from

those that are performing better
<
-
Cowenant

In the coming years, signatories are challenged with the monitoring phase of CoM
initiative. Bottom-up methodologies and GIS based tools may be integrated. These may include
the evaluation of winter thermal energy needs and fuel consumption, the creation of 3-D maps to
pre-certify buildings at an urban scale for an energy assessment of buildings, and optimize energy
consumption based on energy modelling of buildings. The regulatory framework and platforms
for open source data sharing may further support related efforts. The INSPIRE Directive has
already established an infrastructure for spatial information in Europe to support Community
environmental policies, and policies or activities which may have an impact on the environment.
The idea is promote the use of harmonised and interoperable geodata in the energy domain.

Furthermore, a benchmarking system will be developed to allow cities to assess
sustainability and be inspired from those that are performing better. We need to support this
momentum of cities with adequate policies and increase policy learning with benchmarking.
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Next steps

Measuring and monitoring energy sustainability at the city
level can be challenging...

Indicators can help local governments to identify which strategies
allow the greatest improvement

Energy efficiency in buildings
Sustainable transport
Local energy production

Enhance Energy security

Heourly frequency balance
of energy at city level

Benchmarking Energy sustainability
in Cities ol

E P
s, ey
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II. Torino Energy Action Plan- Monitoring Phase

Roberto Pagani, Lorenzo Savio, Giacomo Chiesa

Politecnico di Torino, Italy

TAPE (Turin Energy Action Plan 2012)

Since the '90, the city of Torino has implemented targeted environmental policies reaching
important results in terms of total emission reduction. Several public and private stakeholders,
who already brought the CO, balance of Torino to the 18% reduction from 1991 to 2005, have
been involved in 2009 in the elaboration of a new Strategic Plan for Sustainable Energy.

The goal of Torino, joining the Covenant of Mayors, was to strengthen the on-going actions,
coordinated by the City Administration. This brought in October 2010 to the approval of the
Torino Energy Action Plan (TAPE) by the City Council. The Action Plan aims at reaching a CO;
emission reduction of over 40% by 2020 compared to the 1991 data of the first Energy Action
Plan developed by Torino. The topic of the CO, emission reduction has become a central goal,
which the Administration wants to attain in all sectors: buildings, transports, public lighting,
wastes and water management. Since the beginning of the 90’s the energy consumption, and the
related CO, emissions, have been particularly influenced by the intensive industrial activities, the
housing stock and the mainly private transportation. Torino is the capital city of a region with 4,5
million inhabitants and is located in the centre of a metropolitan area with 1,704,000 inhabitants.
Part of the strong industrial legacy of Torino - established from the 50’s onwards — consists of its
number of residential and municipal buildings, largely inefficient. This has always been a weak
point for the energy performances of the city. The residential sector was responsible for the 40%
of CO, emissions in 1991, and 34% in 2005. However, the implemented strategies have always
tried to turn the problem into an opportunity, as shown by the constant expansion of the district
heating network.

The forecasted CO; reduction — over 40% between 1991 and 2020 — shows a sharper curve in the
next years compared to the past fifteen years. This is due to the implementation of very efficient
measures, carried out in a short time period. The key elements of this strategy are the strong
improvement of existing buildings energy performances, the exploitation of renewable energies,
an innovative mobility plan to reduce the impact of private vehicles in favour of public
transports, and a significant increase of the district heating network, based on co-generation, that
will cover 45% of the total building stock. A CO, emission reduction over 40% by 2020 -
compared to 1991 values - represents a big challenge for the city. The important industrial asset
of Torino makes this goal even more ambitious, since the emission policies of large industrial
settlements cannot be decided by a city, which has a limited jurisdiction.
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Implementing and Monitoring the Plan

After the TAPE adoption, in 2010, Torino is carrying out the actions' monitoring, supported by
the Research Team of Politecnico Torino (Polito) having supported the City in the energy action
plan and CoM application. The monitoring phase is crucial for the success in achieving the CO;
reduction targets and can also be the occasion for a revision and refurbishment of the Plan,
introducing new strategic actions, and strengthening the collaboration between all stakeholders.

The Polito Research Team is part of the Tape Office (the Municipal Office in charge of TAPE)
and envisaged 5 working steps for the monitoring implementation: 1) Re-framing, 2) Managing,
3) Monitoring, 4) Action checking, 5) Identifying new actions.
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Public Lighting
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Tertiary Sector
comparison 1991/2005/2020
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CO02 emissions (tons/y)

Industry
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51 ACTION SHEETS

= Building and Tertiary:
Municipal, Tertiary, Residential
* Industry
= Transport private and commercial
* Local production of electricity
= District heating
= Urban Planning
= Green procurement

= Stakeholders’ involvement
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Residential Buildings
Retrofit

KEY ACTIONS:
Llenergy retrofit of residential building before 1990
I termoregulation systems and heat meters

I substitution of burners with high efficiency heating
systems

J installation of solar thermal heaters in new buildings and
refurbishments

J energy certification
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District Heating
Network
KEY ACTIONS:

1 expanding the Torino district heating in co-
generation

2005: 39 million m? of buildings
2020: 67 million m? of buildings

CO2 emission reduction 2005 - 2020
568.080 tly
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Sustainable Urban Mobility

KEY ACTIONS:

L1 completing the new line of Torino Subway

1 new fleet of public transportation

Ul increase of efficiency of private transportation
L increase of cycling mobility

L] substitution of private vehicles with low emission
vehicles

CO, emission reduction 2005 - 2020
261.679 tly
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Re-framing

It consists of a general re-definition of the original structure of the plan, by splitting it into
Measures and Actions. The Measure consists of an identified strategy, pursued by the City for a
specific sector in order to achieve the target of the Covenant of Mayors. A Measure has a long-
term deadline (2020 or more), it is active for the full duration of the Action Plan, and it
incorporates multiple actions.

The Action consists of a specific project, whose costs are clearly determined, as well as timing

and results (reduction of energy consumption, energy production from renewables, reduction of
CO; emissions). Each Action is univocally referred to a specific Measure. The set of measures is
the long-term strategy of the city, while the actions are projects to reach the objectives of a
particular measure.

Measures are in a limited number, identified at the beginning and step-by-step incremented or
adapted; Actions are not pre-determined, they are potentially an infinite number, but all classified
in specific Measures.

" STEP 1 - FRAMEWORK

re-oganisation of SEAP action-list based on monitoring
implementation

pal 11152 1 D3 i

SECTOR: specified by the CoM guidelines

MEASURE: given by the Local CoM Office (TAPE Office). General
intervention measures in specific sectors. It is populated by “n”
actions

ACTION: specific intervention populating the “measure” and managed

by the municipality and by stakeholders

Benchmarking Energy Sustainability in Cities m
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Managing

A redefinition of the management structure is taking place, assigning specific activities
and roles to all TAPE team members. Three main tasks are set: the Tape Office, the
Measure Leader and the Action Leader.

Role of Tape Office

- defining, in agreement with the Municipality, the long term vision of the Plan and its set
of Measures;

- identifying, in agreement with the Municipality, a responsible for each Measure;
- managing and monitoring the implementation of TAPE;

- supporting the Action Leader in various assessments: energy saving, energy production
from renewables, and CO; reduction;

- preparing and submitting the monitoring reports, as required by the Covenant of Mayors
Office.

Within the Tape Office a responsible for each city' sector is identified, with the following
tasks: keeping contact with the various Measure Leaders, checking the Action Monitoring
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forms, upgrading methodologies, assessing energy saving and emission reduction of each
Action

Role of Measure Leader:

- providing the overall management and specific expertise for specific Measures;

- identifying and coordinating the responsibles of each Action;

- formulating and proposing to the Tape Office new Measures and/or Actions to be
incorporated in TAPE

Role of Action Leader

- managing specific projects or a specific Action. This collaboration with the Tape Office
must be recognised as part of the working "targets™ of the Action Leader and, where civil
servant, be submitted on "personnel timesheet";

- filling both the Action form and the Monitoring form;

- checking and updating costs, timing and expected/final results;

- managing the relationships with third parties involved in the Action (Municipal,
Regional, private bodies, ...);

- collaborating with the Tape Office by providing the necessary data for estimating energy
savings, production from renewables, and CO, emission reductions.

. Benchmarking Energy Sustainability in Cities
b E
STEP 2 - MANAGEMENT =y
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Monitoring
Starting-up the overview and monitoring of the TAPE actions. Each Action Leader must fill a

monitoring form, provided by the Tape Office. Each monitoring form must be reviewed by the
Measure Leader, before its submission to the Tape Office.

"STEP 3 — MONITORING START UP

information flow for monitoring the appropriate

implementation of actions
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Action checking

All monitoring forms, submitted by the Action Leaders, are to be validated by the Tape Office.
The completed Actions are filed.

" STEP 4— ACTION CHECK-UP o har

Act
monitoring the state of 7T\
implementation of actions

Benchmarking Energy Sustainability in Cities m
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Identifying new Actions

In parallel to monitoring, the implementation of current actions and the formulation of new
actions need to progress or be planned. An Open Call mechanism will be tested, where
stakeholders can candidate new actions, by completing a dedicated form. The Tape Office will
collect the candidate actions, checking them, and assess their compatibility with the action plan.
The selected new actions will then be integrated into related Measures.

40



1
fieanat
2 e & Torves 370

| . ™

—1
it sono et i taract sl &

an0s] 6 edificl sobstici
B

eecers o] aT0000 | sotace | 0% [ N0 AR B e 200
T
0 s cnovd
o
Orinciom sceiice] Fhota. 200 ot Saperall | G359 SOmat 8 NT0
<, trvenna 174800 | 300 |126% L rogettn

Fiduncos CO2 fton/anro]

T
et [ o= |
EXTNREEEEEERENER

Torino Energy Action Plan: Monitoring phase _ City of Torino and Politecnico Torino, Italy _ 25 Nov 2014

STEP 5—NEW ACTIONS

«Call for actions» by the municipality and open to
stakeholders, involved in determining and planning new

actions to be incorporated in the SEAP

SEAP ACTION
Call for proposal
Actions
=4 db l”[> —
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/' \\
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I11. Strategies Towards Energy Performance and Urban Planning in Glasgow,
Ghent, Riga and Gothenburg: STEP UP

Nickolas Purshouse, Institute for Future Cities, Glasgow, UK

STEP UP is funded by the Seventh Framework programme of the EU under the energy
theme. It aims to help cities with their strategic sustainable city planning and STEP UP stands
for Strategies Towards Energy Performance and Urban Planning. It is linked to the EU Covenant
of Mayors process whereby signatories commit to produce a Sustainable Energy Action Plan.
This in turn was established to deliver against EU2020 targets for GGG reductions (20%);
renewable energy as a share of energy consumption (20%); and improvement in energy
efficiency (20%). The STEP UP project was conceived and has been carried out to ensure that
the SEAP process is robust and can help local government deliver on these targets through their
SEAPs. Part of that process is also ensuring that cities work with the right stakeholders on the
SEAP. In STEP UP, there is an explicit link to both commercial (often energy companies, banks
or regeneration agencies) and research partners (often a University). The presentation “STEP UP-
Strategies Towards Energy Performance in Urban Planning” provided he results of the STEP UP
project. In addition, the presentation provided insight to help municipalities deliver enhanced
Sustainable Energy Action Plans.
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A" UNIVERSITY of STRATHCLYDE

INSTITUTE FOR
FUTURE CITIES
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| | l
Institute for Future Cities aims to improve ‘ " ¥ 1
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quality of human life across the world
through innovative research that enables
cities to be understood in new ways
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« EU FPT7 funded energy planning project
running until Summer 2015

» 4 European cities: Ghent, Glasgow,
Gothenburg and Riga

« 12 Partners: each city council works with
commercial and research partner

STEP UP Website:
www.stepupsmartcities.eu

STEP UP Twitter:
https:/twitter.com/StepUpEU
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Key outcomes for the four partner cities are their own enhanced SEAPs but also pipelines
of low carbon, integrated projects that are robust and capable of delivering energy reductions,
carbon savings or new renewable energy as part of the SEAP action plans.

STEP UP aims to coach ‘companion cities’ in each respective country (Sweden, Latvia,
Belgium and the UK) through the SEAP process (or certain aspects of this) and train
professionals working within the cities or municipalities on aspects such as building energy
efficiency techniques, district heating systems and so on.

One key aspect that STEP UP is trying to demonstrate throughout the project and in its
dissemination is that integrated is good economics (in that a planned and strategic approach to
energy is good economically for a city and deliverable economically). The process must
incorporate a wide range of stakeholders that and can deliver wider policy objectives (such as
improving security of energy supplies, urban regeneration and tackling fuel poverty) and thereby
makes cities better places to live, work, learn and do business.

Ldills  STEP UP - Key Outcomes - ,2

« Enhanced Sustainable Energy
Action Plans in four cities,

« Pipeline of low carbon, innovative,
integrated projects in four cities

« Training in sustainable city planning
to cities’ learning networks

. 'ompanion cities’ coached
through SEAP process

« '‘STEP UP' approach to integrated

energy planning addressing:
o Economics
o Stakeholders
o Wider policy objectives
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STEP UP cities have followed the same process to develop enhanced SEAPS
Approaches taken to achieve each stage have varied due to:

* Local context

» Data availability

» Expertise

gﬂﬁ&* STEP UP - Learning Networ

o stepupsmartoties oy

+ 25 European cities and 2 regional
associations oflocal governments

* 17 companion citiesreceiving close
coaching on producing a SEAP

Baltic Learning Flemish S
N rk lemish Smart
Energy Cities
Network

+ Assessedandidentified
Sl tramlnglcoachmg r_lgedsm
Nordic Learning AR learning network cities
Network
+ Deliveringtraining courses
on sustainable city planning
issuesto municipalities
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STEP UP
,/ Approach

Regarding Gap and Issue Analysis:

The first SEAPs produced by STEP UP cities (and many others submitted to the CoM)
were often produced using incomplete data (BEI and actions) and therefore the impacts of SEAP
actions can be difficult to assess.

A key finding from STEP UP is that it is important to ensure availability of sufficient data
from the start, with measurable actions and resources allocated for regular monitoring.

The conduct of a gap and issues analysis on the current SEAP and external feedback from
stakeholders on this makes analysis of current SEAP more objective and the enhanced SEAP
development more robust.

It is important to engage stakeholders throughout the SEAP development process and into
implementation.
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t_hﬂi};ilég Monitoring actions — lessons learnt m ‘ -

L R s

1#t SEAFs often produced using incomplete data (BEl and actions) —
impacts of SEAP actions difficultto assess

Ensure availability of sufficient data from the start, with measurable
actions and resources allocated for regular monitoring

The greater the level of detail the better to highlight opportunities

Engaging stakeholders maximises delivery opportunities and ownership

Carbon accounts are important but beware the MEGO factor

A review of local policies, plans, and implications for the SEAP is helping in orienting
the SEAP towards a changing policy landscape.

It is important to fully integrate the SEAP with existing plans and visions of the city, and
with the aims of wider EU climate, renewable energy, and smart city policies

An example (diagram) is how the SEAP should interact with the Local Development Plan
but also with the plans developed at an EU level.Hence, the SEAP is oriented to the high level
targets and aspirations of the EU in terms of developing smart and sustainable cities and seeks to
achieve this through the SEAP and through spatial development plans.

It is important to secure political commitment and will for the actions and targets set to
avoid risk of failure or non-implementation.

Planning is crucial to ensure that actions in the SEAP are fully planned and financed but
also that the SEAP is flexible in the face of changing circumstances.
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= e O Glasgow SEAP - sl

wrww stepupsmartotics sy

» Review of local policies & plans
and implications for SEAP — helpful
# Fully integrate the SEAP with

existing plans and visions of the SEAP
city, and with the aims of wider EU
smart city palicies
Local EL
= Actions at risk of failure? development  SmartCities
# Secure political commitment and plan objectives

will for the actions and targets set

= Planning is crucial

# Ensure that actions are fully
planned and financed

» Develop arobust plan that is
flexible in the face of changing
circumstances.

Key findings of STEP UP are:

Stakeholder engagement is essential — both sector and citizen focussed as this improves
the chances that the SEAP will reflect local views and be owned and implemented by the
municipality and local stakeholders.

Current and projected energy flow analysis — if conducted well and using up-to-date
data and GIS enhances the BEI by providing a spatial analyss of energy demands across the City.
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2 years data behind (meaning cities do not know exactly the impact of actions, CO,
emissions, changes in energy prices/market, impact of economy, etc)

Different approaches in methodology when calculating CO, emissions. There are
numerous assumptions (buildings — energy consumption from domestic and non-
domestic; transport sector, private and freight)

Confidentiality on the data regarding high energy users

Waste and waster water treatment challenges/difficulties
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Glasgow’s carbon accounting

= DECT data
= Enenry coreumption fior La (oty wics]
= D0y, emiissione for L 2012

LOCAL
AUTHDRITY

= Enanzy consumption anoOD, emissions for Coundil estate 1500 and ALEDFS)
= Carbon baragement Flan
= Carbon Reduction Commitment 2014

= Buildings onity {no Trarspart sechor|
= Residential and Nor-Residantial 2013
= (Gas and electricity conumption (difenent uses, meating, lighting, oooiing |

N4

E———

Other datasets: Fuel poverty, Health, Demagraphic growth, Ecanomic
indicators

4500

A0

300

b H

]

]

Glasgow CO, emissions, GVAand GDHI
2006-2012

—a—OTAL Ccmgpor ity
CoF amisors |
OO yaan

== AP jonged from
200 (W1 SO

== WA [0 Frilsn)

00 a7 0 0 il 2 g

50



CHALLENGES and
OPPORTUNITIES

o Reliance on DECC UK data and need for
localised carbon accounts

o Building a city wide emissions inventory

o Challenges in gathering local dataon
energy consumption

o Integrating CO2 emissions datawith
economic and social data

o Developing 3D models of energy, heat,
transport and other systems

Glasgow buildings energy consumption by ward
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Map Portal Dashboard Portal

City Technology Platform

The new City Technology Platform will integrate the data streams, analyse the
information, present it in a meaningful format and make it open for use by the public, businesses
and academics alike. It will be accessed through websites and smartphone apps including a data
portal, a mapping portal, and the MyGlasgow dashboard.

It will mean people could potentially use their smartphones to access real time
information for practical purposes like finding an empty off street parking space in the city centre
or monitoring the energy use in schools.

Improvements will also be made to the existing MyGlasgow phone app which allows
residents to report problems like potholes or graffiti. After reporting an issue people, currently do
not know what is happening with their complaint. In the future they will be able to receive
feedback on their report and track it's progress.

The public will also be able to create their own customised City Dashboard (example
pictured right). Depending on their interests, the public will be able to download widgets to their
phones, tablets or computers with information on everything from Glasgow's weather to air
pollution levels in the city, traffic alerts and flood warnings.
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Glasgow City CO2 Emissions Estimates

8.

IES is now working with Glasgow City Council to develop an online system, which will
enable citizens to evaluate the energy efficiency of their dwellings and get recommendations of
possible improvements, including retrofit solutions, renewables, and other energy conservation
measures.

We will develop a 3D web portal that will allow users to view the city’s energy
performance at both district and building level. A mobile app will also be created for building and
home owners to understand their energy use, examine simple energy conservation measures to
help them reduce their consumption and provide them with potential retrofit solutions that will be
applicable to their buildings.

The app will act as a gateway between users and technology suppliers and will ultimately
facilitate city-scale assessments of energy use. The importance of providing a means to conduct
the latter cannot be overstated, in terms of the associated potential economic and environmental
benefits for Glasgow.

This is an exciting project for IES and Glasgow, and one that continues to move the focus
from the building to the city. The “R & D section” of the project website can be visited to find out
about other research projects. These projects explore how cities can operate intelligently; in order
to benefit its inhabitants and our environment.

53


http://www.iesve.com/research/current-projects

TSB Future Cities— Online
energy model

3D city database for Berlin, Univ of Bonn and City of Berlin:
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Communication and dissemination throughout the SEAP process is essential to ensure
ownership and implementation. It is helpful to have a local communication and dissemination
plan and to involve local PR professionals in the process.

Monitoring of the plan must be in place to ensure that actions that are agreed in the
SEAP are implemented and reported.

Political support and leadership is vital preferably from the Mayor, Council leaders and
other senior politicians from the start of the SEAP process.

The SEAP process is demanding and requires sufficient resource, which can be allocated
if there is political support.

izt Key Findings of STEP UP - N ,?

W stepupsmartoties oy

+ Communication and dissemination
throughout SEAP processis
essentialto ensure ownership and
implementation

* Monitoring plan mustbein placeto
ensure actions are implemented

+ Political support and leadershipis
vital

+ SEAP processis demanding and
requires sufficient resource.
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A key deliverable for STEP UP has been the development of Masters degree courses at
both University of Strathclyde and Riga Technical University. This came out of a recognition in
STEP UP that the implementation of enhanced energy planning in cities would require
professionals with an understanding of how cities function; the importance of sustainable, secure
energy to city development; and governance and leadership within cities.

UoS have developed an MSc in Leadership for Global Sustainable Cities and RTU have
developed a Masters in Energy Efficient Infrastructure for Smart Cities. The two courses
complement each other well and there will be exchanges between the two Universities and others
from the STEP UP cities.
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tgibiils STEP UP — Masters Degrees - :::...;HI_W-
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Energy Efficient Infrastructure for Smart Cities
Riga Technical University

"‘ UNIVERSITY of STRATHCIYDE 42 montn multidisciplinary programme
INSTITUTE FOR

FUTURE CITIES + (Graduates gain skills designing and
Global Sustainable Cities - delivering urban sustainability strategies

University of Strathclyde
y y * Basedonrealworld experience from

international sustainable cities projects
such as 3TEF UP

STEP UP Website: www.stepupsmartcities.eu
STEP UP Twitter: https://ftwitter.com/StepUpEU
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IV. The carbonn Climate Registry (cCR)

Ana Marques, Senior Project Officer, Low Carbon, ICLEI — Local Governments for
Sustainability (ICLEI),
World Secretariat, Bonn, Germany.

Relevant global developments:

In its capacity as Local Governments and Municipal Authorities (LGMA) Constituency
focal point at the United Nations Framework Convention on Climate Change (UNFCCC), ICLEI*
created the carbonn Climate Registry (cCR)2 The cCR is a global reporting platform to enhance
transparency, accountability, and credibility of climate action for local and subnational
governments. It was launched at the World Mayors Summit on Climate Mexico City, 21
November 2010 (just prior to the 16™ Conference of the Parties - COP16 - in Canctin) to provide
national governments and UN agencies an overview of local climate action developments, and to
have a global reporting platform that would step-by-step support standardization and address
MRV for local climate action — Measurable, Reportable, Verifiable — for all interested cities
around the globe.

Local governments voluntarily report their:
. Commitments: climate and energy targets or goals
. Performance: GHG inventories and other information to enable calculation of
benchmarking indicators
« Actions: mitigation and adaptation actions.

The most recent development is that the cCR has been adopted as the designated reporting

platform of the Compact of Mayors — a historic agreement between major city networks and
cities themselves to disclose their climate mitigation and adaptation data in a more transparent
way — and to accelerate local climate action. It is aimed at the leaders globally.
The Compact of Mayors is endorsed by major global organizations, including UN-Habitat, World
Bank, WRI, etc., with many other organizations exploring how they can support this initiative.
Explorations are underway to assess the possibility of aligning with other reporting platforms,
such as the Covenant of Mayors — with the overall goal of reducing the need for cities to report
more than once.

LICLEI is the world’s leading network of over 1,000 cities, towns and metropolises committed to building a sustainable
future. We help our Members to make their cities sustainable, low-carbon, resilient, biodiverse, resource-efficient, healthy
and happy, with a green economy and smart infrastructure - impacting over 20% of the global population in 88 countries.
<http://www.iclei.org>
2 <www.carbonn.org>
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Benchmarking

Addressing the three main areas of reporting in the cCR — Performance, Commitments,
and Actions — the presentation introduces the main data types gathered in each section, as well as
the derived benchmarking indicators used to assess city performance.
Examples are given for the energy sector and buildings subsector. While “benchmarking”
performance through time within a given city is fairly simple, as long as there is consistency in
the methods used for data collection and calculations, comparison of indicators between cities
needs to be made with caution.

The key challenges to effective benchmarking identified through the operation of the cCR are:
- Differences between regions:

. Accepted methodologies (boundary, scope, calculation methods, etc.),

« Access to data,

. Economic activities present locally, and

. Local Government mandates in countries.
- Data-entry errors can also occur.

The measures ICLEI takes to address these challenges are:
- Operating a flexible reporting framework recognizing different local/regional contexts;
- Working towards a universally accepted standard, namely the Global Protocol for Community
scale.
Greenhouse Gas Emissions (GPC), to be released at COP20 in Lima, December 2014, and
minimize data-input errors through a range of measures, which includes:
. Setting-up of basic data quality checks mechanisms in the platform and in the offline
reporting sheet
« Capacity building sessions for local government staff responsible for GHG’s
measurement, reporting, and verification.

Conclusion

ICLEI recognizes the value of benchmarking energy sustainability in cities for the
purpose of identification and dissemination of good practices between local governments, and
recommending replication in their specific contexts. To support this, ICLEI has been taking steps
towards benchmarking in both:

« Urban sustainability (e.g. participation in the 1ISO 37120 development process)

« Urban infrastructure systems and sectors performance, namely through the cCR, the “City
profile” being pilot-tested under the Urban-LEDS project (www.urban-leds.org), and by
promoting the adoption of a global standard for community-scale inventories (GPC),
among other steps.

However, considering the challenges identified, currently ICLEI mostly uses the
benchmarking information internally, to identify potential areas of support needed by ICLEI
members, with due care to avoid unfair comparisons between cities.

The relevance of benchmarking for purposes of financing local climate actions will be
further explored in the future, particularly using key performance indicators of proposed projects.
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Laocal
Governments
for Sustainability

carbonn

Climate Registry

carbonn Climate Registry

Benchmarking Energy Sustainability in Cities
Turin, 25 November 2014

Ana Marques
ICLEI — Local Governments for Sustainability
ICLEI World Secretariat, Bonn

I.CLEI
Contents for Syemments
carbona

* Introducing ICLEI
Introducing the carbonn Climate Registry (cCR)

Energy sustainability indicators in the cCR

Key benchmarking challenges

Addressing key challenges
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I.CL-E1

Local
Governments
for Sustainability

Introducing ICLEI

« International membership association of Local Governments (LGs)
« Established in 1990 in New York — for cities, by cities

« Thematic city network: technical guidance, peer-learning, exchange
« Focal Point for LGMA Constituency at the UNFCCC, and Observer

ICLEI members:

More than 1000 cities
in 88 countries

~660 million people

Africa Secretariat
Cape Town, South Affica

I.CL-E1

Local
Governments
for Sustainability

www.carbonn.org
Introducing the
carbonn Climate Registry (cCR)
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ILCLEI
Introducing the cCR Ln,r;:;:;;'.:‘;:::'.';:;

Eﬁl...a,bnp carbonn Climate Registry . G IO ba I repo rt| ng
ol e . . e e |

platform for local

The carbonn Climate Registry - the world's largest an d su b n ati ona I

database on local & subnational climate action - is
now the designated central repository of the

ke climate data

* Launched at the
C40 UCLG ICLEI World Mayors
CITIES CGLU o . ]
Summit on Climate
Tt el el e i i b e i i Mexico City, 21 Nov. 2010
(COP16 in Cancun)

Tweets ¥ Fotirm
What our Mayors say

At the UN Climate '
Summit, the Compact

of Mayors shows unity — Lo ICEEELE
and ambition to tackle nortinn s A wu bl rnin #CUMIEETLS ha GivEn The wond 3

ey YCLEE carbann Canter =

G
TICLEISE

www.iclei.org

Three areas of reporting: I.C'L-El

Local
Governments
L for Sustainability

Commitments:
Climate and Energy

Actions:
Mitigation and Adaptation

Performance:
GHG inventories
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LCLE]

Introducing the cCR oSty
carbona
Climnlekegmry/

* Open and free use by local AND subnational governments

® Reporting can be done at any time

* Analyses made twice a year

— Latest public report available at:

http://carbonn.org/cCCR-2013-annual-report.pdf

® Operated by: Carbonn"“
centeror

Introducing the cCR

carbona

Climate Registry

a) A common global platform for cities and regions
b) Sharing good practice, raising level of ambition

c) Strengthening credibility of local climate action,
therefore easing access to financing

d) Towards Measurable, Reportable, Verifiable (MRV)
e) Direct inputinto UNFCCC process through ICLEI

Local Government
Climate Roadmap

http://www.iclei.org/climate-roadmap
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L.CLEI
Introducing the cCR e
carbopa

The cCR in numbers

LOOOOW®

Situation as of 15.10.2014

LCLEI
Reporting in cCR, by Region Lo,s“;::;z':::r.?.‘:
carbopa
Europe 2
58
14% )

Asia
178
42%

North Americ

105
(25%)

4 Africa
South America Oceania
85 1
15% b -
o (1%)

Situation as of 31.03.2014
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I.CL'E

Local

G ts
for Sustainability

www.carbonn.org
Energy sustainability indicators in
carbonn Climate Registry (cCR)

I.CLE
Information gathered in cCR [ o
» GHG inventories [+ CO, Costs
— Community-scale — Base year Status
— LG operations — Target year
— Target value Impacts

GHG mitigation

e City and Community

information « CO.eq — Energy savings
» Energy generaton | Carbon intensit — Renewable
and consumption y energy
. * Renewable Energy - Co-benefits
»  Sectorial
information + Energy Efficiency
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ILCLEI

Local
Governments
for Sustainability

Benchmarking indicators from cCR

Performance Actions
*  GHG inventories »  Ambition level »  Costs
- tCO2efyear — Rate of reduction — Share of budget

| | — Specific costs
+  City and Community »  Aggregated

— t CO2e/hablyear commitment

— t CO2e/km2/year » Impacts
— Annual — GHG mitigation/
s — Accumulated year
E?ig}; JMWh — Saved MWh/ year
_ ° _ RE MWhiyear
— MWh/hab/year
»  Sectorial

ICLEI
Indicators shed a different light (i) L,;;-;:;;::;"l:;'.';:;

Community-scale energy-GHG (t CO2e/year)

100000000

+ GHG g
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total 100

1

Community-scale energy-GHG per unit of community area
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+ |ndicator 100
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10 +
_ m B = l
' || — I

01

Community-scale energy-GHG per capita (t CO2e/hab)

100

10

Note:
logaritmic scales J N mm | ‘ . ‘ O , N , I m

14 T
Source: ¢cCR data City of Paris  City of Vaxjd Municipality City of Surrey Lille Municipality City of Ghent City of

. of Upplands Metropolitan of Besangon  Wisterds Kristianstad
reported by cities Visby Urban
[ Community

65



Indicators shed a different light (ii) L

ILCLEI

Local
Governments

«  Community-scale
energy consumption

indicators

1000
100
10

1
Source: cCR data
reported by cities ,

Community-scale energy-GHG emissions per unit of final
energy consumption

(t CO2e/MWHh)
]lll--%

Community-scale energy consumption per capita (MWh/hab)

W.l-llt

City of Paris  City of Vaxjd Municipality City of Surrey Lille Municipality City of Ghent City of

of Upplands Metropolitan of Besangon Vasteras Kristianstad
Visby Urban
Community

....(iii)

Buildings

sector

R+C =
Residential,
Commercial and
Institutional
buildings

m Asia
m North America
m Latin America

Europe

Source: cCR data
reported by cities

R+C GHG per capita (t CO,e/hab/year)

R+C GHG per floor area (tCO,e/m?
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I
Addressing outliers |

Deviations from typical value ranges:

How to distinguish what is real from artifacts which
are due to errors or methodological limitations?

While ,benchmarking“through time within a given
city is fairly simple, comparison between cities
needs to be made with caution, as explained in
next slide.

Key benchmarking challenges for Sustaimabiy

» Differences accross regions and cities:
» Accepted methodologies
— Boundary, scope, calculation methods, etc.

« Access to data

« Different economic activities present or dominant
« Different Local Government's mandates

» Data-entry errors
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I
Addressing the key challenges L nabiity

* Flexible reporting framework recognizing
different local/regional contexts

« Towards a universally accepted standard

« Global Protocol for Community-scale Greenhouse
Gas Emissions — will be released at COP20

« essential for a globally reliable framework for
reporting and benchmarking

« Setting-up mechanisms to minimize data-input
errors through measures at different levels

Compact of Mayors oSy

« Historic initiative between major city-platforms:
inviting their members to report their climate data in
one single platform

« Endorsed by UN-Habitat, World Bank, WRI, etc.

« Launched at the Climate Summit 2014, in NY.
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T.CLEI

Local
Governments
for Sustainability

Compact of Mayors

cCR is the designated repository of information

+ GHG inventory reporting aligned with GPC

« Mitigation targets defined in a more transparent way
« Enabling aggregation of local climate commitments
+ Includes mitigation and adaptation.

Compact of Mayors is complementary to
the Covenant of Mayors,
not conflicting.

*[.C'L-E-I
Contact |
Ana Marques Eﬁ';.bu,?y

Senior officer, Low-carbon City Agenda
ICLEI World Secretariat
ana.marques@iclei.org

carbonn@iclei.org

ICLEI - Local Governments for Sustainability
World Secretariat. Kaiser-Friedrich-Str. 7
53113 Bonn, Germany

Tel. +49-228 / 97 62 99-21 Fax +49-228 / 97 62 99-01

W Follow @ICLEI_carbonn
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V. Climate and Energy Targets of Selected U.S. Cities: Progress Toward Their
Achievement and Related Implementation Lessons Learned.

David Ribeiro, American Council for an Energy-Efficient Economy, USA

American Council Sor an Energy-Efficient Ecenomy

Climate and Energy Targets of
Selected U.S. Cities: Progress
and Lessons Learned

David Ribeiro
Research Analyst, Utilities, State, and Local Policy

November 25, 2014

Workshop on Benchmarking Energy Sustainability in
Cities

The American Council for an Energy-
Efficient Economy (ACEEE)

+ ACEEE is a 501(c)(3)nonprofitthat acts as a catalyst
to advance energy efficiency policies, programs,
technologies, investments, & behaviors
50 staff, headquarters in Washington, D.C.

» Focus on end-use efficiencyin industry, buildings, &
transportation

» Otherresearchin economicanalysis; behavior; energy
efficiency programs; national, state, & local policy
Funding:

= Foundation Grants (52%)

= Contract Work & Govt. Grants (20%)
= Conferences & Publications (20%)

= Contributions & Other (8%)

www.aceee.org @ACEEEdc
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ACEEE is a nonprofit based in Washington, DC. ACEEE works to advance energy
efficiency policies, technologies, investments, and behaviors throughout the U.S. on the national,
state, and local levels.

The focus of ACEEE is on end-use efficiency in the industrial, buildings, and
transportation sectors but there is also other research in economic analysis and behavior.

The Council is mainly recognized for some foundational research, mostly the State
Energy Efficiency Scorecard, but also the City and International Scorecards.

There are two ways that ACEEE has benchmarked cities and energy efficiency, each with
important aspects of lessons learned. The practice of a “City Energy Efficiency Scorecard”
evaluates states based on their policy efforts and recommends ways to improve performance in
policy areas. The policy areas involve energy efficiency in cities, including in local government
operations, buildings, energy and water utilities, transportation, and the community as a whole.
The results are summarized by assigning one of six performance levels or “tiers” to states with
Boston, Portland, New York City, San Francisco, Seattle and Austin taking place in the first tier.

1. Compared cities based on locally enacted EE policies in City Scorecard
» Focus on programs and policies

» Highlight important actions that can be taken by cities — and focusing on best
practice metrics

» Comprehensive roadmap for cities
2. Assessing cities’ progress toward EE-related goals that they had adopted

» Based on publicly inventory data from cities, we have measured their progress
toward goals and tried to identify some drivers of success

3. Lessons Learned from these efforts

In the Scorecard, cities are evaluated in over 60 metrics that are organized into 5 policy
areas. There is a total of 100 points is available.

The Scorecard scoring focuses on best practice metrics, such as actions, policies, and the
implementation of policies, rather than specific outcomes (like energy savings). The process
developed scores and weightings and used information on the documented potential savings.
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City Energy Benchmarking =

» City Energy Efficiency Scorecard

+ City Assessment of Progress Toward Energy-
Efficiency Related Goals

» LessonslLearned

City Scorecard Scoring
(100 total)
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As an example, the following are metrics for the local government operations chapter
from the 2013 City Scorecard.

» For procurement and construction policies, we looked into fuel efficiency
requirements, right-sizing policies, lighting standards, and procurement policies

*  We translated these qualitative metrics into numeric scores to arrive at scores

The contents of the four other areas can also be provided with examples.
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There are different scoring tiers of communities in the bottom right hand part of the map.
Boston took the top spot in 2013, Portland took the second place, and New York and San
Francisco tied for third place.

The takeaways lessons from the Scorecard implementation are as follows:

» Top scoring cities have comprehensive efficiency strategies and broad ranging policies or
programs, often history of implementing efficiency;

» There is a wide gap in cities (76 for Boston and 17 for Jacksonville): Many at the top have
community-wide initiatives and are focusing on improving implementation; lower ones
have local goals that are in earlier stage of community-wide measures;

« All cities, including the highest scoring ones, have room for improvement
The next iteration of the City Scorecard will take place in Spring of 2015 and include:
* Most improved section

* More cities; from 34 to around 50

2013 City Energy Efficiency Scorecard Results
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There is also a local energy efficiency self-scoring tool, which was developed as a tool
any city can use to develop an equivalent city scorecard score. In addition, anyone that is not
including in the Scorecard can use this tool to evaluate their own cities. This tool was developed
with the U.S. in mind.

Local Energy Efficiency
Self-Scoring Tool

User-oriented, spreadsheettool for scoring anylocal gov't on City
Scorecard metrics

ACEEE:

Local Energy S¥ciency Se-Scoring Tool, Version 1.0
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Regarding the energy saving performance in an un-scored chapter of the Scorecard,

* We looked at some different trends at a high level. For example, we see that per capita
energy use in many cities is relatively flat.

» The more important finding is that the energy data was sparsely available for many cities
(13 out of 34 cities).

An upcoming research will compare the performance of U.S. and European cities.
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Energy Consumption Trends (Unscored)
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In addition, we developed additional research trying to connect energy outcomes to program
and policy implementation.

1. Specifically, we looked at community-wide targets in a selection of cities and evaluated
cities based on their progress toward targets

2. Then, based on successes and failures, we tried to identify lessons learned

Important note on definition: We are looking at community-wide goals. Only those goals that
spur energy use reductions across all sectors of local economies are considered. Secondary, goals
applicable to specific sectors, such as the buildings sectors, or fuel sources, such as renewable
energy, were not considered.
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Progress Toward Community-wide Goals

1. While many cities have set energy
and/or climate goals, how exactly has
this group been progressing toward
their stated goals?

2. Based on their successes and failures
in achieving goals, what lessons do
these cities have for other cities?

Based on the reviewed information for 79 communities:

Slightly > 30% of the sample, 25 communities, had stated community-wide goals and at
least two energy-related inventories (allowing us to measure progress)

For those 25 communities, we projected their future emissions reductions based upon
their current progress to date

Based on projections of future emissions reductions, we found 11% of sample, 9
communities, are on track for at least one community-wide goal — Tables 1 and 2

5% of sample were on track for all community-wide goals — Table 2

Initial Takeaways:

89% of the cities are either not on track for goals, not setting them, or not being able to
evaluate them. As a result, there is room for improvement

No city is on track for a long-term goal
» Table 2 - communities did not set a post 2030 or post 2031 goal

» Those that are on track for at least one goal are not on track for their 2050 goals
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* Boston is the closest to the goal of reducing emissions by 80% under 2050
levels. The city is projected to reduce emissions by 79%.

Regarding the reason why communities were or were not achieving success, we limited our
sample size to 11 cities.

* First, we choose U.S. cities that were on track and were not on track and then focused
only on climate-based goals.

This was continued by looking at external factors, such as changes in employment, business
establishments, and population and compared to changes in CO, emissions. It has been found that
several cities achieved significant reductions while achieving economic growth, i.e. an economic
decoupling.

Current Progress Toward Goals

Table 1: Cities on track for ene but not all community-wide goals

Raduction Type | Baseline Year | Targst Yaar Targst Reduction Raduction
me02e 2005 v 5% M

Boston, Ma mC0n2e 2005 202 T 1%
Fort Collins, GO seer:] 2005 2nz e T
maco2e 1920 2012 5% 2%
Toronbo, ON mC002e 1980 20z 5% 16%
mco2e 1920 2012 5% o

Table 2: Cities on track for all community-wide goals

WY 2007 it e 800 WY

festin, TX
ACapka 2006 rui 53| Ei
rui 53|
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Data on specific policies and programs that reduced emissions:

» Based on data from inventories, sustainability reports, and sustainability staff, it is found
that policy and program-specific data on emissions impacts is tracked infrequently and is
not readily available

» Based on the chart, emissions savings from the five programs for which specific impacts
were available in the 11 cities were closely analyzed.

+ Some of the data are approximations, including the savings in Boston and
Chicago, indicating the inexact nature of these measures.

» Considering the fact that these programs only represent a fraction of the initiatives in the
cities, we analyzed the difficulty of evaluating savings on a portfolio-wide basis

In three of five cities, it was possible to measure the savings from energy efficiency programs.

* For example, the C&I Efficiency Programs described here are largely due to the Renew
Boston Initiative

* Renew Boston provides technical assistance and financial incentives to business
and industrial consumers, including free energy analysis and incentives to cover a
portion of the costs of efficiency upgrades

Policy and Program-Related GHG
Emissions Reductions

HG Emissions
HG Emissions Reductions eaucbons Attributed to
nvontory nacted attributed to PolicyProgram jpo
mtCO2e ar2

Uy program 1 pig
Sulur hecEnuorice

2005 012 (S76) ks 1,880,000 17.60%
Communiy-wice

2005 2012 recycing 149626 = 411%
Eiectric EMclency

2005 2012 Programs 94703 =250%
C8 Emciency

2005 201172012 Programs > 100,000 =125%
Energy Emclent

2000 2010  Sulidings Strasegy = 100,000 =a7%
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Because it was not possible to find much information on program and policy-specific

data, it was necessary to take a different approach. For this reason, we gauged the influence of
policy-related factors by focusing on the sectors/sources in each community that achieved the
greatest emissions reductions and explored the policy- and program-related efforts in those
sectors. It is not possible to draw causal linkages but it is possible to generally gauge the
influence of policies.

Focus on sectors/sources with the greatest emissions reductions based upon community baseline:

Electricity usage: whether community-wide as in the case of Minneapolis or within
specific end-use sectors, such as buildings, electricity usage was responsible for the
largest overall emissions reductions in five communities, namely New York,
Minneapolis, Boston, San Francisco, and Seattle.

* Reductions in emissions factors of electricity supply was one of the major trends
impacting building emissions reductions

* In San Francisco, community electricity emissions factor decreased by
46% between 1990 and 2010

« It is difficult to quantify the drivers, such as the various factors involved,
including economic growth, energy price fluctuations, weather, and the
availability of alternative fuel sources, influence emissions from the
combustion of fossil fuels

« Even more challenging for municipalities is adding in market forces or state and
locally enacted policies, such as EERSs, RPS, and CnTs

Efficiency also contributed to reduced emissions in several cities

* The Renew Boston program partially served the sector that saw the greatest
reduction in comparison to the community baseline

» It was being pursued in other cities including Chicago, Seattle, and Portland

80



Largest GHG Reductions as Percent
of Total Community Baseline

S T TN

10
67
133
42

13

Electrichy In commercial bulidings 106
32
92

The lack of data on specific programs and policies impacts prevented us from coming up with
a specific program and policy recommendations. Lessons learned are broader, and structural
strategies to facilitate the proper environment for success are needed.

1. Itis important to regularly measure and monitor emissions savings in standardized format

This is where we go back to the example of Chicago and the 87.5% reduction in
stationary and industrial processes between 2000 and 2010.

Chicago’s 2010 GHG Inventory used a different methodology than previous
inventories, so it is difficult to establish trends because recently calculated
emissions levels cannot accurately be compared against historical baselines. The
stationary and industrial processes sources comparison indicated an 87.5%
reduction in emissions between 2010 and 2000, but the authors concede that this
reduction figure is due to vastly differently methodologies rather than actual
reductions. This discrepancy prevents independent evaluators along with
municipal staff from assessing community progress over time.

The other end of the spectrum is New York City, which releases annual
inventories. In addition, Salt Lake City and Minneapolis have online portals
providing data on a range of energy-related metrics.
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Such regular measurement and monitoring allow communities to access progress
in certain sectors and inform future decision-making processes.

All communities could benefit from expanded evaluations of specific policies and
programs to gauge the resulting energy and GHG impacts.

2. Community Partnerships - Some cities who have achieved GHG savings partnered with
community institutions to leverage their own local government efforts

Boston regards its partnerships with both its electric and natural gas utilities as
part of the key innovations of its Renew Boston Initiative. The electric utility
loans a full-time program manager to the initiative and both utilities provide
funding to support outreach work. Representatives from both utilities also serve on
the Renew Boston Strategy Board.

In Portland, the city partners with community organizations to promote its reuse
and waste prevention initiatives. For example, a coalition of reuse organizations
called ReUse PDX partnered with Portland’s Be Resourceful Campaign at several
events to promote reuse initiatives (Portland 2012).

These initiatives are particularly notable because Boston and Portland successful
achieved GHG savings in each sector for which these programs were designed.

3. Developing strategies that are specific to a city’s emissions energy and or emissions

profiles

Different communities achieve reductions in different sectors of their local
economies

Tacoma’s transportation sector experienced the largest reductions in community-
wide emissions. Furthermore, emissions from on-road vehicles were reduced by
15% between 2012 and 2000. Tacoma actively took steps to achieve these
reductions by installing metered parking to discourage single-occupancy vehicles
and reducing parking minimums in the downtown area

Boston, on the other hand, focused much of its efforts on its energy efficiency
program for buildings based on Renew Boston.

While all of the above approaches may encompass all avenues to achieve savings,
communities with limited resources who are looking to prioritize policies or
programs may not have the capacity to pursue such a course of action. Therefore,
communities would be well served by developing policy-related strategies tailored
to the energy consumption or emissions profile of their given community.
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An exception may be pursing energy-saving or GHG-reducing initiatives in the
waste sector as communities universally achieved savings due to their waste
management initiatives

4. City Leadership with Community-wide Initiatives

Municipal governments in several communities on track to achieving their goals
have shown an outward commitment to reducing emissions by creating initiatives
to engage residents regarding their energy-related behavior

Fort Collins created the voluntary ClimateWise program for local businesses to
increase energy savings, reduce waste, and increase alternative transportation
through free technical assistance, public recognition, and networking
opportunities. In 2012, 163,663 mtCO, in avoided emissions was attributed to its
efforts Other examples are GreeNYC in New York City and Greenovate in
Boston.

Visible, community-wide initiatives not only advertise the municipal leadership’s
commitment toward goals, but also provide an opportunity to engage community
residents in a dialog that can result in significant energy or GHG savings.

Performance-Related Lessons Learned

Importance of regular and standardized
measurement and monitoring

* Partnering with community institutions to
leverage local government program and
policy efforts

» Developing strategies tailored to the
community energy and/or emissions profile

* Creating community-facing initiatives to
engage community on energy-related
behavior
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Many communities have demonstrated leadership by adopting energy or climate goals
and some have achieved sizeable energy or climate savings in pursuit of these goals. Yet, only
11% of the communities that were evaluated are on track for at least one community-wide goal
and only 5% are on track for all their goals. The remaining communities were not on track for
goals, did not have quantitative data that allowed us to evaluate goals, or simply did not have
goals. Many exogenous and endogenous policy-related factors can impact energy or GHG
savings and the role of these factors varies from community to community. It is difficult to
articulate broad trends regarding the causes of missed targets.

Future research on several topics could flesh out our analysis. A similar assessment with a
larger sample size, such as all the communities in the USDN network or all signatory
communities to the Mayors Climate Protection Agreement, may provide more comprehensive
findings. A more detailed exploration of the policy/program and sector factors from the larger
sample of communities could provide additional insights as well. Finally, rather than only
evaluating communities against goals they set for themselves, a deeper analysis of the efficacy of
the goals themselves may highlight communities that are truly leaders in energy-related programs
and policies.

Conclusions

« Room for improvement across the board

* Energy saving outcomes of efficiency
programs documented

* Opportunities for further research
include

» Analysis with additional cities included

+ Added focus on energy performance of
municipal operations and buildings

+ Comparisonto select European cities
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VI. International Standards for Cities and the World Council on City Data - A
Next Step for Smart Cities

Nico Tillie, World Council on City Data, Toronto, Canada

Nico Tillie - Vice President -

Soleniilo Joint Workshop 26 of November 2014

Organized by Joir Resaarch Canye — Ewropasan Commission and Poltecnico ¢l Torino

WORLD COUNCIL ON CITY DATA

WECD

In a time when the innovations and technology curves continue exponentially, how do we
as society prepare for what 2015 and beyond holds? What is the nature of the handshake between
technology and smarter, more informed city building? Moreover, how do we plan, track progress
and build more liveable cities 2015-2030? 20507 The presentation on “International Standards for
Cities and the World Council on City Data - A Next Step for Smart Cities” provides an answer to
these and other questions.
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BUILDING THE GLOBAL
STANDARD FOR CITY DATA

2008-2012

Many rankings, assessments,

city/companies/inhabitants want feedback to
improve.
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Extra attention needed for

* Many rankings, standardization
needed

* Feedback on your scaore

» standardized 3rd party verified data
* Indicator evolution

« Weighing black box

* Resilience, adaptation capacity

* Governance

* Use of local potentials (renewahbles)

* Indirectimpacts of consumption
elsewhere_so footprint

Other challengesin this Field of
City Data

* City data often collected nationally — Not locally

Mo Standardized definitions on what to measure
Mo Standardized methodologies on how to measure
* Weak or nonexistent baseline data in cities

* No mechanism for data and knowledge sharing across cities
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Comparative Analytics:

Cities and Aging
Agagregation Studies
etc.

THE TORONTO URBAI&I’&’EGIbN - Agg'regatiop Pilot

90



BUILDING THE GLOBAL
STANDARD FOR CITY DATA

2012-2014

Qur 150 Internal Lead Position to Build Additional City
Indicator Standards and New Indicators on Resilient Cities
— We Chair Working Group 2 and are Voting Members of
TC268, TC268 CAG, WG1 and SC1WGT

ISO

Chairman Sub Commitiee 1
Advisory IS0 TC 268 Smart Community
Group Sustainable development Infrastructure

in communities

150 TR 37150
150 PWI 37151

ndi ors
(5037101 |~ 15018 St
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TC268 Working Group 2 - City Indicators

ISO Development

* 20 countries
* 6 International Meetings
* 5 drafts, 300 comments
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; 1SO 37120

Published

*The first ISO ,
Sustainable

Standard on - EEE SN o ommniie

Global City s s

Indicators, May & =

15t 2014 = :

What is ISO 371207

* set of standardized indicatorsthat provide a uniform
approach to whatis measured, and how that
measurementis to be undertaken

* 100 Indicators —standardized definitions and
methodology, 46 Core and 54 Supporting

* Common language for reporting
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17 Themes

City Services and Quality of Life

Economy
Education
Energy
Environment
Finance

Fireand Emergency Response

Governance
Health
Recreation

46 CORE
1ISO 37120
CITY
INDICATORS

Safety
Shelter

Solid Waste
Telecommunication and Innovation
Transportation

Urban Planning

Wastewater
Water and Sanitation
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150 37130 - Indicarbors for City Services and Quality of Life

Theme Core Indicator Supporting Indicator
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50 37120 ~ Indicators Tor City Services and Quality of Life
Theme Core Indicabor Sapporting Indicator
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Why is this Standard Important?

» Effective City Governance with Performance Measurement

* Transparency — Bridging divide between Civil Society and
Government

* Guides City Management and Sustainability Planning
* Facilitates Learning Across Cities — Globally and Locally

* Comparative Analysis for Policy Development
* Open Data —third party verified data

Who are the Users?

* Applicable to any city, municipality or local
government

* Mayors, city managers, planners, politicians,
researchers, business leaders, designers and other
professionals —and citizens

* Assessment and Analytics for International Agencies
and Corporate Partners
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How Can the Standard be Used?

* Assessing city’s performance for improving quality of life
* Cost efficiencies in city budgets

* Increasing accountability/open data/financial risk and
insurance/risk assessment

* Leveraging funds for projects and infrastructure
* Benchmarking —locally and globally

* Benchmarking for projects, monitoring progress and
SUCCESS

* City apps
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Makes mapping easier. A map is easier to read than
many excell sheets
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Facilitate the transition, Use 'smart city planner' for co-creation

oo

Put open, objective data on the table

Red number 1
Waterproblems, recreation shortage

Possible solution : watergarden, square
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Watersquare finished Nov 2012

By: Ficrian Sos, de Urbanien Ronadam
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Watersquare heavy rainfall

B/ e Vi T

By: Ficrian Sos, de Urbanien Ronadam

Red dot number 2:

High energy use, low income, energy too expensive

Possible solution: Energy efficiency measures, smart meters,
insulation, ESCO, solar thermal, pv, other renewables etc
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Link Energy Atlas solardata, with home ownership, indicatorsin 3d

Energic-atias Rotterdam

Sy: A. Van gen Dpbsgean Daf Unversiy of Taovoogy
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Data on energy waste flows for District heating networks
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Data to inform stakeholders with simple standardized data
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Scenario program GRIP

GRIP Scenariotool
by 5. Carney.
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- Energy consumption

Energy Supply
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demographic data —_—

Energie en COy data in GRIP scenario stakeholders built a scenario, storyline
and play with primary energy inputand see direct CO2 emissions.

Best Practice voor ConvenantofMayors
Joint Research Centre of Europese Linion
Eest Practice ICLES
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New Energy MIX and see direct CO2 effects per sector.
Feeds into SEAP
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GRIP results of 15 metropolitan regions: Built up per
sector; many differences in Europe

Awoul

12-1-2015

BUILDING THE GLOBAL
STANDARD FOR CITY DATA

2014-2016 — NEW
Resilience
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I/?O ISO - New City Indicators

NEXT STEPS AT THE ISO
New Work [tem Approved

Title: &
Inventory and Review of EX|st|ng
Indicators for Sustainable
Development and Resilience In

Cities ALSO ENERGY

Review and Development of New Indicators on
Sustainability and Resilience— New Themes

* Emergency Preparedness * Economic resilience

* Changes in rainfall and *» Political resilience
storm surges * Walkability &

* Protection of biodiversity Accessibility

* Energy consumption » Transit & Mobility

* Alternative energy * Water & Waste

* Risk assessment Management

* Resilience Infrastructure * Green buildings

* Smart Grid
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IMPLEMENTING THE
GLOBAL STANDARD ON
CITY DATA

WCCD Foundation Cities Yo
20 cities now certified 100 to follow

109



BUILDING WITH OUR GLOBAL
PARTNERS - 2008 TO TODAY
PPoortaio Bimment
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How to become an ISO 37120 City

Expression of Interest &
Application Form

File 46 Indicators & Audit

=)
~N
-
lN.,.
™
o
N

Your City is 150 37120
Registered

Welcome to Global City
Indicators Registry & WCCD

WCCD
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Session 2 —-Benchmarking Energy
Sustainability in Cities
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VII. Benchmarking Urban Energy Efficiency in the UK

James Keirstead, Imperial College London, UK
(Keirstead 2013)

This study asks the question, what is the ‘best’ way to measure urban energy efficiency?
There has been recent interest in identifying efficient cities with best practices that can be shared,
a process known as benchmarking. Previous studies have used relatively simple metrics that
provide limited insight on the complexity of urban energy efficiency and arguably, fail to provide
a ‘fair’ measure of urban performance. Using a data set of 198 urban UK local administrative
units, three methods are compared: ratio measures, regression residuals, and data envelopment
analysis. The results show that each method has its own strengths and weaknesses regarding the
ease of interpretation, ability to identify outliers, and provide consistent rankings. Efficient areas
are divers, but are not ably found in low income areas of large conurbations such as London,
whereas industrial areas are consistently ranked as inefficient. The results highlight the
shortcomings of the underlying production-based energy accounts. ldeally urban energy
efficiency benchmarks would be built on consumption-based accounts, but interim
recommendations are made regarding the use of efficiency measures that improve upon current
practice and facilitate wider conversations about what it means for a specific city to be energy-
efficient within an interconnected economy.

Benchmarking urban energy efficiency in
the UK

James Keirstead
Dept of Civil and Environmental Engineering
Imperial College London

Benchmarking Energy Sustainability in Cities workshop
Torino, Italy

25 November 2014 Imperial College

London
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Cities and energy policy

Boris makes his usual mark
Evening Standard, 15 Dec 2009

Boris Johnson is among 80 mayors at the climate
change conference in Copenhagen but he managed
to cause a stir at today’s morning meeting. As
everyone talked about working together, London’s
leader declared cities should be doing their best to
make each other "green with envy.”

Ritt Bjerregaard, Mayor of Copenhagen, looked
horrified and said we should "not be competing’,
while the deputy mayor of Barcelona declared herself
"very aggrieved with the Mayor of London".

Imperial College
London

Urban benchmarking
A definition

“the systematic continuous method ... of identifying,
learning and implementing the most effective practices and
capacities from other cities in order for one’s own city to
improve its actions in what it offers”

— Luque-Martinez and Muroz Leiva (2005: 414)

Imperial College
London
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Urban benchmarking
Examples from urban competitiveness

“[t]he ability of an (urban) economy to attract and maintain
firms with stable or rising market shares in an activity while
maintaining or increasing standards of living for those who
participate in it.”

— Storper (1997: 20)

A review of 22 such studies questioned their utility (Greene et al.
2007):
+ Unlike firms, cities often pursue a variety of outputs (economic
and social).

- How to define urban boundaries to facilitate meaningful
comparisons with other jurisdictions.

- General approach: collect indicators, normalise scores, weight,

aggregate, rank.
ggreg Imperial College

London

Urban benchmarking
Examples from urban sustainability

Widens the assessment to include environmental, as well as
economic and social goals.
 Huge diversity but “no indicator sets that are universally
accepted, backed by compelling theory, rigorous data
collection and analysis, and influential in policy” (Parris and
Kates 2003)
- Difficulty defining urban sustainability means metrics are often
superficial
- Use of ala carte indicator sets grouped into themes,
sometimes aggregated to summary lists

Imperial College
London
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Urban benchmarking
The Siemens Green City Index (Siemens 2012)

Overall Results

Rank  City Score
1 Copenhagen 87.31
2 Stockholm 86.65
3 Oslo 83.98
4 Vienna 83.34

Amsterdam 83.03
6 Zurich 8231
Helsinki 79.29
8 Berlin 79.01
Brussels 78.01

1 Paris B2

1 London 71.56

1 Madrid 67.08

13 Vilnius 62.77

1 Rome 6258

1 Riga 59.57

16 Warsaw 59.04

1 Budapest 57.55

18 Lisbon 57.25

19 Ljubljana 56.39

20 Bratislava 56.09

2 Dublin 53.98

2 Athens 53.09

23 Tellinn 5298

2 Prague 49.78

2 Istanbul 45.20
6 Zagreb 42.36

2 Belgrade 40.03

28 Bucharest 39.14

29 Sofia 36.85

30 Kev 3233

Imperial College
London

Urban benchmarking
Examples from urban infrastructure systems

Examples include transport systems, water supply, waste
management, or energy systems.

+ May be used to evaluate performance of natural monopoly
infrastructures

- Closer to original firm-level use of benchmarking

TABLET

Some resources and service parameters in collection systems vs, related measurement
units, which were considered importnt by some stakeholders in the case-study srea

Scrvice paremetcrs
Collected waste  Number of served  Number of served
Resources ameunt (1) houscholds (hs)  inhabitants (1)
Flnanciel eost (€) ve hs/E e
Number of man-hours (M) UM orvshift s M
Numiber of trueks (€) e hsiC ic

Source: Municipal Councils of the Thessaloniki Urban Area, 2000,

Source: Karagiannidis et al. (2004)

- Ambiguous urban boundaries may still pose a challenge

Imperial College
London
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Literature review conclusions

- Benchmarking should be informed by a clear view of what is
being measured and the purpose of the analysis

- Cities pose unique problems for benchmarking, e.g. boundary
definitions and limited data

+ Most studies aim for ranked lists, supported by underlying
indicators grouped into broad categories

« The interpretation of the results can be complex. Need to be
careful of confounding variables.

Imperial College
London

Methods

Keirstead (2013) compares three benchmarking approaches:
+ Grouped ratio measures
+ Regression residuals
+ Data envelopment analysis

Naive ratio measures (e.g. kWh per capita), weighted indicator
aggregation, energy and exergy efficiency all rejected as lacking
sufficient data or discriminatory ability.

Metrics tested on 198 urban local administrative districts within the
UK.

Imperial College
London
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Ratio measures

Basic metrics on final energy consumption per capita, per GVA, per
area were calculated.

Value (see headers)

20000

15000 -

10000 -

&
7

=
1

Total final Per capita
energy (GWh) energy consumption (| 'cap)
:Elirrmngham 200 * City of London
.
200+
.
100
.
H
 Camichferqus 0 Belfast
Per unit GVA Per sg km
nergy consumption (KWh/GBP GVA) 4 _| energy consumption (GWh/km2)

*Falkirk

LU Y

—

* City of London

..

Regression residuals

I South L;

Model energy consumption using linear regression:

cj is thus a measure of deviation from predicted energy

yi=8Xi+¢i

Imperial College
London

consumption for a city with given characteristics X;. Data are
log-transformed so r; = e® = 1 for average performance, < 1 for
better performance, > 1 for worse performance.

r? of underlying model poor though (0.245. p < 0.01).
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Ratio measures

More interesting results come when grouping cities into peer

groups using ONS “area classifications”

» Assigns each LAD to one of thirteen clusters, e.g. Regional
Centres, Centres with Industry, Thriving London Periphery

- Based on statistical analysis of age, ethinicity, population

density, tenure, economic structure, and other features

Area Rank  Name Total final

classification energy (MWh/capita)

London Suburbs 1 Redbridge, England 13.108
2 Waltham Forest, England 13.617
3 Merton, England 14.211
4 Harrow, England 14.528
5 Croydon, England 15.066
6 Luton, England 16.031
7 Barnet, England 16.375
8 Ealing, England 16.483
9 Greenwich, England 18.247
10 Hounslow, England 19.370

Regression residuals
Total final

energy consumption

li

Rank LAU name (MWh/capita) (fraction of 937)
1 South Lanarkshire, Scotland 22.786 0.572
2 Barking and Dagenham, England 13.855 0.617
3 Belfast, Northern Ireland 12.336 0.674
4 Weymouth and Portland, England 14.376 0.688
5 South Tyneside, England 16.124 0.689

194  Slough, England 33.939 1.793
195 Neath Port Talbot, Wales 57.692 2.611
196  Thurrock, England 68.961 3.005
197  Falkirk, Scotland 125.823 5492
198  City of London, England 314.730 8.758

Table: Most and least energy efficiency urban UK LAUs, ranked by
regression residuals. Residual r; = fraction of expected value, i.e. average
performance equals 1.0.
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Data envelopment analysis

Theoretical frontier

Inputs:

Data envelo

pment analysis

* Energy consumption

(kWh/cap)

* Population
* Land Area
* Climate
QOutputs:
* Gross value added

(£/cap)

* CO2 emissions
+ Average life

expectancy

+ Access time to

services

Imperial College
London

Total final
energy consumption  Efficiency
Rank  City (MWh/capita) score
1 Gosport, England 13.215 1.265
2 Barking and Dagenham, England 13.855 1.169
3 Southwark, England 16.518 1.086
4 Tower Hamlets, England 23.567 1.081
5 Exeter, England 16.336 1.075
194  Darlington, England 26.548 0.672
195 Trafford, England 31.939 0.669
196 Doncaster, England 26.987 0.668
197  Craigavon, Northern Ireland 20.751 0.665
198  Falkirk, Scotland 125.823 0.634

Table: Most and least energy efficient urban UK LAUs, ranked by data
envelopment analysis efficiency score.
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Overall Results
Interactive website

Ranking cluster
Most efficient

10 More efficient
Average

F okl e ) _

k = i

K g o Less efficient
e Least efficient

A
Vimig
Wl r
. iy _-‘-"
¥

Sl

e

Imperial College

http://bit.1ly/1swpzDu London

Conclusion

Which method is best?

- Do methods change overall ranking of cities? Not much.
Correlation between metrics. Clear groups of inefficient and
efficient cities.

- Do methods discriminate between cities? Residuals follow
normal distribution, DEA has bounds on its range which
constrains outliers.

- Do methods encourage better than best practice? Not explicitly
but possible.

Policy implications?
- UKlocal authorities have limited degrees of freedom in energy

policy, but new opportunities emerging. Benchmarking could
help promote local policy success.

- Measures of direct energy efficiency should be used with care;
pity the cities with oil refineries and heavy industry!
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VIII. BEST, GREAT, and ELITE: A low carbon eco-city evaluation tools

Nan Zhou, Lawrence Berkeley National Laboratory, Berkeley, USA
(Nan Zhou 2014)

China is pursuing the development of low-carbon eco-cities to limit carbon dioxide and
other greenhouse gases emissions; however, it is unclear what constitutes a low-carbon eco-city
and how to evaluate it. The eco and low-carbon indicator tool for evaluating cities (ELITE cities)
was developed by researchers at the Lawrence Berkeley National Laboratory in 2012 to evaluate
cities’ performance by comparing them against benchmark performance goals as well as rank
them against other cities in China. ELITE cities measures progress on 33 key indicators selected
to represent priority issues within eight primary categories. An excel-based tool was then
developed to package the key indicators, indicator benchmarks, explanation of indicators, point
calculation functions and transparency-oriented data recording instructions. ELITE cities could
be a useful and effective tool for local city government in defining the broad outlines of a low-
carbon eco-city and assessing the progress of cities’ efforts towards this goal.

ELITE cities can also be used by higher-level governments to assess city performance and
discern best practices. This paper explains the general framework of the ELITE cities tool, the
methods by which the indicators and indicator benchmarks were established, and a detailed guide
on tool applications.
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454 N. Sou er al.f Ecological Indicarors 48 (2004] 4458156
Table 3
Final ELITE cities indicators and benchmarks.
Primarny Indicator name  Indicator scope Units Benchmark Source
category
Enermy/ 0, intensty  Total carbon dicxide (C0,) emissions  tons/capitayear 2 19tons/capyear UM Habitat State of the Warld
Climate per capita Cities 2008/ 2000, Part 3, p.
135; Dslo is picked as the
bse e hurma e
Residential All residential building average energy  kilowatt-hours per square meter Cold climate: B8 kWh| Jiang¥i, China Building Energy
buildingenergy intensity per square meter building  per year (KWh/m year) m*year severe cold climate:  Efficiency Develepment
intensity space 1327 kwhj m year hot Repart.
surmmer cokd winter climate:
647 kW h/m® year
hot summer warmm winter
climate: 547 kwh/m* year
maderate: 50kWh jm year
Public building  Public building average electricity kWh vt year TOkwh /ot year Jiang¥i, China Building Energy
electricity intensty per square mefer Efficiency Development
intensity Report. Shenzhen data is set as
the benchmark.
Share of Renewable energy (excluding nuclear] % of total electricity purchased 20 Mational 12th Five-Year Flan
renewahle as a share of total city purchased for New Energy Developrment
electricity electricity and Caofeidian Eco-city
Indicator System's target.
Water Municipal Municipal water consum ption per literfcapitaday 521 licap day Harmburg | 3004).
water capita
OO SUMpE ion
Industrial Ind ustrial water consumptisn per liter fanmual 10,000 Ken minkbi B0.5110,000 RME World Bank, TRACE ool
water industrial GDP (RMBE)
oo SUmpt ion
Wastewater Percentage of wastewater eceiving at % of total wastewater 10k LENL expert team decision
treatment mte  least primary treatment
Drinking water Percentage of total drinking water % of total drinking water 100 LEMNL exxpert team decision
quiality meeting Grade 11 or above
Recycled water Percentage of annual municipal water % of total municipal water 3o MOHURD eco-garden city
use use sourced from water reclam ation program standard.
Energy Energy intensity of drinking water Kilowatt-hours per liter (kwhil) 010kwh/l World Bank, TRACE ool
intensity of Sydney (2009)
drinking water
Alr PMao Daily average PMyo concentration Micrograms per cubic meter (g) 20 pg/m’ WHO (2006). 24-h mean.
concentrations m')
MO, Daily averags MO, concentration gim* 40 g/ WHO (2008). 24-h mean.
concenirations
50, Daily average S0, concentration gfm’* 20pg/m® WHD [ 2005). 24-h mean.
oo Cen ratisns
Air pollution Proportion of days per year that air % of total days per year 1k LENL expert team decision
days quality meets Level |1 standand (*b lue
sky™ threshold )
Waste Municipal kilegrams (kg) of total collected MSW  kejcapita/year 0 X kgjcapjyear Shanghai target
waste intensity per capita
Mu nicipal Percentage of collected MSW receiving X of total collected MSW 10k LENL expert team decision
waste “harmless™ treatment
treatment rate
Industrial Comprehensive industrial waste % of industrial solid wastes 1k LENL expert team decision
recycling rate  utilization rate
Neobility Public Public transport penetration rate 2 a  kilometers per square kilometer 4 kmyjlkem® Upper end of national target:
transportation  proporton of tofal city area (ke [k ) code for tansport planning on
netwark urban road. (GB 50,220-95):
penatration 322
Public Share of public ransportation trips in % of all trpsjyear G 12th Five-v¥ear Compre he nsive
transportation  all trips Plan for Transport System,
share of mips national target city with 10
million population.
AC0OeEs T Percentage of built area within % of built area Qi MOHURD, Public Transport
public 500 meters of public ransit Demonstration Project, himl
transportation
Municipal fleet Proportion of energy-efficient and % of total vehicles 100K LEML exxpert team decision
improvement  new-fuel wehicles (elecric, hybrid,
binfuel, < L6 Fand-below cars] in the
city vehicle fleet and taxi fleet
Economic  Ermploymment Registered unemp koyment rate % of eligible adults 3% Chinese City Statigic
health Yearbook, Chongging 12th
Five-Year Plan, 2015 target.
Envimenmental Ratio of environmental protection % of annual GDP E} Mational 12th Five-Year Flan
protection spending to GDP for Envinonmental Protection
spending ratio
K& D Ratio of B&D spending to GDP % of annual GDP 55% Beijing 12th Fve-Year Plan
imvestrment
ratio
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M. &how er al. f Ecological Indicanors 48 (2004) 4458456 455

Table 3 (Conninued)

Primary Indicator name  Indicator soope Units Benchmark Source

category
Organic Percentage of total agricultural land % of agriculiural land 1% FiB L-IFOAM survey.
certification of  area certified as organic
agricultural
land

Land use  Green space Awverage per capita public urban m” of green space/capita 100 m* fcapita EIU Asia, Hong Kong avwerage
intensity boundary inclusive green space
Shareof mixed- Percent of total city land zoned for % of total area 133% Manhattan of New York is
use AOMing mixed use reported as 133%
Population Land wse per capita m® per capita 100 Land and population data from
density China City Statistical

Yearbook.
Social Health care Health care practitioners per Health care practitioners per 14 Beijing 12th Five-Year Plan;
health availability 1000 persons 1000 persons China Statistic Yearbook 2011,
Share of Percent of employed population with % of employed persons 45% LS. ACS 2010, San jose as
workers foom  university degree benchmmark.
higher
education
Intemet Percent of households with aninternet % of house holds TirE LEML expert team decision
conne tivity Connection
Eco-city Eco-city planning and policy Wi points - 10 policies with full 100 LEML expert team decision
planning comp leteness points awanded for achieving the
completeness palicy and O points for not
achieving the policy ™.

Affordable Percentage of total housing designated % of total housing i Mational target as 12th Fwe-
housing as “afford able™ Year Plan.
avalability

Naote: PMys = particulate matter < 10 wm in diameter; MO, =nitmogen oddes; S0;= sulfur dicodde.

* Paolicies for the eco-city planning completensss indicator: has the city conducted a carbon inventory? has the city undertalen energy audits of its own operations,
including city service entities and public buildings? has the city conducted an audit of water consumption in the cityand losses in distribution systems? has the city conducted
an awdit of the contents of its municipal waste stream? hasthe city condue ted an awd it of mobility pattems of its residents? doesthe city regulary survey residents regarding
their perspectives of city envirenmental guality? has the city established a low-carbon development plan? does the city have a single online platform to inform citizens of
progress towand s low-carbon eco-city goak? does the city govemment have a department that manages and|or tracks all low-carbon development activities by the city's
government deparmments? does the city have a low-carbon eco-city district or industrial park demonstration project?
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IX. Identifying the Methodological Characteristics of European Green City
Rankings

Jurian V. Meijering, Wageningen University, The Netherlands
(Jurian V. Meijering 2014)

City rankings that aim to measure the environmental sustainability of European cities may
contribute to the evaluation and development of environmental policy of European cities. The
objective of this study is to identify and evaluate the methodological characteristics of these city
rankings. First, a methodology was developed to systematically identify methodological
characteristics of city rankings within different steps of the ranking development process.
Second, six city rankings (European Energy Award, European Green Capital Award, European
Green City Index, European Soot-free City Ranking, RES Champions League, Urban Ecosystem
Europe) were examined. Official websites and any methodological documents found on those
websites were content analyzed using the developed methodology. Interviews with
representatives of the city rankings were conducted to acquire any additional information. Results
showed that the city rankings varied greatly with respect to their methodological characteristics
and that all city rankings had methodological weaknesses. Developers of city rankings are
advised to use the methodology developed in this study to find methodological weaknesses and
improve their ranking. In addition, developers ought to be more transparent about the
methodological characteristics of their city rankings. End-users of city rankings are advised to
use the developed methodology to identify and evaluate the methodological characteristics of city
rankings before deciding to act on ranking results.
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Introduction -

" Nearly 75% of Europeans
live in citiest?

® The European Union is
committed to making
Europe’s cities healthy,
attractive and
sustainable!?

* Europ=an Union, 2010. Making our cities
wWAGENINGEN DN attractive and sustainable. How the EU contributes
to improving the urban snvironment. Publications

Office of the Europe=an Union, Lux=ambourg.



Various city rankings exist that measure the environmental sustainability of European
cities.

Some of these rankings focus at urban environmental sustainability as a whole, which
include the European Green Capital Award, European Green City Index, Urban
Ecosystem Europe.

Others focus on certain specific categories/dimensions of urban environmental
sustainability.

So, the European energy award and the RES champions league focus specifically on
energy, while the soot free European city ranking focusses specifically on air quality.

Introduction

® City rankings exist that measure the environmental
sustainability of European cities

"Il‘

t; european T
energy award : Rpp——— |
\:‘)?‘ - ]

CHAMPIONS SOOT FREE FOR THE

siemens,  LEAGUE CLIMATE
nwmcmwwm

GREEN CAPITAL

Rankings make it easy for urban policy makers to see how well they are doing in
comparison to other cities, in which areas they perform well, and where improvement is
possible.

As such, city rankings may contribute to the evaluation and development of urban
environmental policy.

Sadly, however, people rarely ask themselves how a ranking was developed.

Also in the literature, the methodology of city rankings is rarely considered.

Therefore, our research objective was to identify and evaluate the methodological
characteristics of existing city rankings that aim to measure the environmental
sustainability of European cities.



Introduction

® City rankings may contribute to evaluation and
development of urban environmental policy?

" Methodological characteristics of city rankings are rarely
considered?

" Research objective:

e to identify and evaluate the methodological
characteristics of existing city rankings that aim to

measure the environmental sustainability of
European cities.

iGm=mcke & Herkommer B, 2007, Schinste Stadt i Giffinger, R., Fedner, C., Kramar, H., Meij=r, E.,
- Erfolgreichste Stadt - Lebendig=teStadt, Sinn und 2007, City-ranking of Europzan Medium-Sized
Un=inn von Stidterankings. Universitdtsverdsg der Citie= {acoms=ed 7 May 2013) http-//www . smart-

Technizschen Universitit Bedin, Bedin. cities . =w/download/ city ranking final. pdf
The steps that were followed to satisfy the research objective were as follows:
* We started our study by looking at the ranking development process

» The development of a ranking consists of several phases

» We used literature to identify methodological issues within each phase

» By first identifying issues of rankings in general, we could then use them to identify the
methodological characteristics of various city rankings.



Issues in ranking development

® Ranking development phases:

1. Decomposition of overall ranking attribute
Aggregation of indicators
Selection of ranking objects (cities)
Data-collection

AN

Reporting of results

" Literature was used to identify methodological issues
within each phase

nwnﬁcmlNELN

Most rankings have an overall ranking attribute: the concept on which the objects or cities
are finally ranked (e.qg. city environmental sustainability performance)

This ranking attribute is too complex to measure directly
As aresult, it is decomposed into several categories like energy, air, water, waste.

Then, for each category indicators are selected to measure the performance of a city in
that category.



Issues in ranking development

1. Decomposition of overall ranking attribute

Owverall ranking Urban emvironmental
attribute sustainability
| 1

(Categories) ’E
1 2 3 4

nwln.ﬁl:mlmﬁENm

Now, data is of course collected on the indicators.

All that data on all those indicators somehow needs to be combined into a single rank
number that shows how good or bad a city performs when it comes to urban
environmental sustainability.

Different indicators measure different things on different measurement scales.

Therefore, the measurement scales of these indicators needs to be normalized.

Also, maybe some indicators are more important than others and decisions need to be
made about how to weigh the indicators.

Finally, the normalized and weighted indicator values need to be aggregated, combined
into an overall score on the overall ranking attribute

Now, there are a lot of different normalization, weighting, and aggregation techniques.

So, which ones do you use?

It is very important to carefully substantiate these decisions, because research has shown
that when you change a technique, the whole ranking may be turned upside down (Jacobs
et al., 2005; Maretzke, 2006; Schwengler & Binder, 2006)!



Issues in ranking development

2. Normalization, weighting and aggregation of indicators

Overall ranking Urban environmental
attribute sustainability
1 1 L]

(Categories) ’E -
1 2 3 4

uh‘ABENIHEENm

Regarding the selection of cities: how to decide which cities to include in a ranking?

This is an important question, because there are many different types of cities.

Is it fair to compare a rather small capital city like Ljubljana with London when it comes
to environmental sustainability?

It is not only city size that matters. Other characteristics like geography, history, and type
of economy may be important.



Issues in ranking development

3. Selection of cities

e Selection criteria &
sampling strategy

4. Data-collection
e Data sources & methods

e Evaluation of qualitative
data

uwAOCNlNGCN

Finally, the reporting of results showed the following characteristics.

There are many different ways in which to report the results of rankings.

Of course, it is possible to just publish the final ranking, but this may be misleading.

Also transparency is important. It is important to consider the degree to which the
developers are transparent on their methodology for the rankings.

It is important to consider whether the developers discuss the robustness of the ranking.



Issues in ranking development

5. Reporting of results City
¢ Rankings and ratings 1 Copenhagen
e Transparency about 2 Stockholm
methodological 3 Oslo
characteristics -
: : _ 4  \Vienna
e Discussion of ranking
robustness 5 Amsterdam
6 Zurich
7 Helsinki
8 Berlin
9  Brussels
nWD\BLNINBLN -
10 Paris

Based on our review of the literature on methodological issues of ranking, we decided to
examine six European green city rankings in more detail.

These rankings all had a European scope, the rankings were based on an indicator system
and the rankings were measuring environmental sustainability. Finally, the ranking was publicly
published a ranking within 2007-2012



Methodology

® Six European green city rankings were examined:

Ranking title Initiator

Eurcpean Energy Award Forum Eurcpean Energy Award

European Green Capital Award EuropeanCommission

European Green City Index Siemens

RES League Comité deliaizon EnergiesRenouvelzhles

Soot-free European City Ranking Bund fir Umwelt-und Naturschutz Deutschland
Urlran Ecosystem Europe Ambiente ltalia

EWADEN|NDENm

Methodology

® Data sources:
e Official websites
e Official ranking reports
e Any methodological background documents
e Developers of city rankings

® Data extracted by means of:
e Coding scheme
e Semi-structured interviews

uwu:o(runocr«




* We found out that the methodological characteristics varied greatly.

* This may explain why some cities had a rather high position in one ranking and a rather
low position in another.

* What was found most surprising or shocking was that most of the city rankings did not
provide a clear definition of the overall ranking attribute.

* This is troublesome since the overall ranking attribute forms the foundation of the entire
ranking.
» But when there is no clear definition, on what are you actually trying to rank the cities?

» If this is not clear, then how can you decompose the ranking attribute into categories and
select appropriate indicators?

* Most of the city rankings used “experts” to select indicators.

» Often, it was not clear how the experts were chosen, to what extent they were unbiased,
and to what extent the selection of indicators by the experts followed a systematic
procedure.

+ Different city rankings used different techniques to combine the data on the individual
indicators into one single rank number.

» However, the normalization, weighting, and aggregation techniques used, were hardly
substantiated.

This is important, because as stated earlier, the techniques that are used can have a big effect on
the final ranking outcome.

Results & conclusions

" Methodological characteristics varied greatly

® Decomposition of ranking attribute:
e No clear definition of overall ranking attribute
e "Experts” mostly selected indicators

" Aggregation of indicators:

¢ No substantiation of normalization, weighting &
aggregation technigues

EWM.FLNINI..LNEEI



Cities were mainly selected based on population size and geographical location.
Other city characteristics were hardly used.
Some research has been done into city typologies.

Some researchers have categorized European cities into different city types based on
various characteristics.

These city typologies have not yet been used in city rankings, but may prove
useful/promising.

Different city rankings used different data sources.

Of course, local city administrations were often used, but also NGO’s and different kinds
of “experts”.

Often not only quantitative, but also qualitative data were collected from data sources
(e.g. policy plans)

Of course, this qualitative data needs to be quantified and this was often done by
“experts”.

Experts is a very broad term, it can refer to people working within the organization that
developed the ranking or people working for NGO’s.

Regarding the reporting of results, none of the six city rankings provided all the necessary
information on the methodology of their ranking.

Some rankings provided more information than others.

Some rankings did publish a separate methodological background document, but even in
the document, there was missing information.

In contrast, it was relatively easy to arrange interviews with the developers of the
rankings.

The developers of the rankings were willing to provide as much information as possible.
Discussion of the ranking robustness was non-existent.



Results & conclusions

" Selection of cities:
e Main criteria: population size, geographical location

" Data-collection:
e Many different sources were used
e Qualitative data evaluated by "experts”

" Reporting of results:
e Little transparency methodological characteristics
e No discussion of ranking robustness

‘EWAULNINI_.LNm

» Based on our research we formulated the following recommendations.

Clearly define the overall ranking attribute.

Make sure it is absolutely clear on what you actually want to rank your cities.
Based on this, substantiate the selection of indicators and the normalization,
weighting, and aggregation procedure.

The Delphi method may provide opportunities here.

The Delphi method is a structured/systematic data-collection procedure in which
experts are used to achieve a certain level of agreement on a given topic.

In the context of European green city rankings, the Delphi method could be used
to let experts achieve agreement on the selection and maybe even the weighting of
indicators.

This is something | want to investigate further in my next study.

As stated earlier, a ranking on an overall ranking attribute depends heavily on the
normalization, weighting, and aggregation techniques used.

Maybe we should stop with combining data on various indicators into a single
rank number.

Instead, it may be more useful to define the concept of urban environmental
sustainability, select appropriate indicators, make sure we collect valid and
reliable data on those indicators, and just report results on the indicator level.



» Last, but not least, developers of city rankings need to be transparent about their
methodology.

+ If they do report a ranking on an overall ranking attribute, it is at least clear how
that ranking was developed.

Recommendations

® End-users of city rankings:
e Look beyond the overall ranking

e Evaluate the methodological characteristics of city
rankings before acting on their results

" Developers of city rankings:
e Clearly define the overall ranking attribute

# Substantiate the selection of indicators and their
aggregation (Delphi method)

e Report results on overall and indicator level
e Be transparent about ranking methodology

nWAEEHIHEEHm

Want to know more?

" Read our paper:

e Meijering, 1.V, Tobi, H., & Kemn, K. (2014).
Identifying the methodological characteristics of
European green city rankings. Ecological Indicators,
43:132-142,D0I: 10.1016/j.ecolind.2014.02.026

" Meet me during the workshop
" Contact me after the workshop
e jurian.meijering@wur.nl
e +31(0)317482492

nWAEEHIHEEHm




X. Energy Efficiency Rating of Districts, Case Finland

Asa Hedman, VTT Technical Research Centre of Finland, Finland
(Asa Hedma 2014)

There is an increasing political pressure on city planning to create more energy efficient
city plans. Not only does the city plan enables and promotes energy efficient solutions, but it also
needs to be clearly assessed how energy efficient the plans are. City planners often have no or
poor know-how about energy efficiency and building technologies, which makes it difficult for
them to answer to this need without new guidelines and tools. An easy to use tool for the
assessment of the energy efficiency of detailed city plans was developed. The aim of the tool is
for city planners to easily be able to assess the energy efficiency of the proposed detailed city
plan and to be able to compare the impacts of changes in the plan. The tool is designed to be used
with no in-depth knowledge about energy or building technology. With a wide use of the tool, it
is possible that many missed opportunities for improving energy efficiency in the city can be
avoided. Furthermore, it will provide better opportunities for sustainable solutions leading to less
harmful environmental impact and reduced CO, emissions.

Energy Efficiency Rating of Districts,
case Finland

Asa Hedman
Senior Scientist (M. 5c. (Tech))
VTT Technical Research Centre of Finland
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Background

= The development of energy efficiency rating system for districts
was started in the project "Ekotaajama” (2010-2012)

= 5 Finnish cities were involved. (Jyvaskyla, Toivakka, Multia,
Petdjdvesi, Jamsa and Kannonkoski)

= Funding: national funding agency Tekes + Sitra + Cities
= The focus was on smaller rural cities.

= Focus was on detaild city planning level

= A planning tool was developed

= Design guidelines were done

= Case analyses was done on & case districts

IR0 1



The city planning process in Finland

Lared use- ard
Constructson Law [LOL)
e  Sppe— S
Hationwide Objectives Ministry of the
For Land Lise (NOLLI) Erwindnimant
...................... e
Regianal Plan (RP) Regional couni]
................ ST
Mater Plan {MP)
= T Municipality
i Finlex, 1999
e a

Ysar
Aboutthe tool

= Energy efficiency rating is based on primary energy
consumption, in order to take into account both energy demand
and used energy source.

= The tool is designed to compare different solutions within one
district; therefore results comparing different districts are not
comparable with each other.

= |n order to get a good understanding about the expectations for
the tool discussions were held with city planners from five case
rural districts in Finland.

= Additional to these interviews the results from a questionnaire
that was done for city planners was used.

IR0 3
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A

E-numberas a basis M Z/a

= The Finnish E-number describing the total energy demand of the
building was used as basis for the rating. It entails all energy use
in building, including electricity, heating energy, and cooling
energy demands.

= [n addition, the energy source used is also taken into account in
the E-number of the building by multiplying the energy demands
with energy conversion factors of used energy sources.

= For some building types there is no E-number system, (industrial
buildings, churches etc.). For these kinds of buildings, a
classification value was given in the tool to give estimates what is
“normal energy demand level” and “low energy demand level”,
which were based on the estimations provided by a Finnish
construction element manufacturer [SP Elements, 2010]

Choosingheating energy system

= To ensure the simple usage of the rating tool, the heating energy
source could be chosen from the following:
= renewable energy systems

= heat pumps = .
= fossil fuels s e, P
= glectricity. . ﬁ“
= Similar classification of used energy sources and their energy
conversion factors are used in the Finnish building regulations
from 2012

= For each building type, the user of the tool has the possibility to
select three different heat production systems. Thisis
convenient especially when larger districts are analysed and
buildings might not have uniform heating systems.

IR0



Yvar

| fmw™
factor

17

Disticeatng [y
Districtcooing |0}

1

Renewable energy sources 0,5
{including wood and other
biofules)

For ground heat pumps an estimation of the yearly
Coefficiency of Performance (COP) of 2.5 is used inthe
rating tool. This COP factor is set inthe Finnish building
regulations for the calculation of energy consumption of
building, if better performance of heat pump cannot be
proven.

IR0

Yvar

= heat distribution losses from the distribution network tend to
decrease when the density of the built area increases. This is
due to the increased energy consumption per distance of district
heating network. This dependency was taken into account in the
tool. The estimation of heat distribution losses was added to the
total energy demand, if a district heating system was chosen as
the used energy system in the tool.

Heat distribution losses relative to the density of the area (e,)
I

25.0 %
15.6 %
98 %
2.9 %
28%
20 % ]
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Renewable electricity

= An input value in the tool is the percentage value of how much of
the district's electricity need is produced in the district from
renewable energy sources.

= A guideline is needed for city planners to assess how much of the
electricity need of a district can be covered locally in the district
with different installations of photovoltaic panels or wind turbines.
For getting actually realistic and accurate energy production
potentials, simulations would be needed. :

Py

‘WIT
Transport

= Energy use caused by transport was considered only in regards
to transport performances that can be influenced by the detailed
city plan, which means that the focus was on the transport inside
of the district. Studied solutions in the detailed plans are:
= centralised parking in the outskirts of the district
» bus stops
= proper and separate ways for walking or bicycling and storage
spaces for bicycles.
= The effect of the actions aiming to reduce the use of private cars
was estimated on the basis of the modal split research results of
city of Freiburg, Germany.
= The distance to daily services and the number of workplaces in
the district influence the transport demand significantly and was
taken into account in the tool.

IR0
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3%

S le T lessthan 0.9 km 0.9-1.5km

Day-care lessthan 0.9 km 0.9-1.5km
le=sthan 1.5 km 1.5-3km

Health =14 lessthan 0.9 km  0.9-1.5km

centre

Energy efficiency rating points

2 E-number = ZilEconsi~Eprod.i)fi+Eirans
Anet

* where = Energy source

ol Energy consumption [kWh]

* Eoroa = Energy production [kWh]

» f= Energy conversion factor

lEm=

lAnﬂ:

IR0

90 %

over1.5 km

over1.5km
over3 km

over1.5km

(1)

Energy consumption of transportation [kWh]

Net floor area of the building [m?]



The energy efficiencyclass

= The rating of the district is made based on a comparison
between the performance of best and worst scenarios.

= The classification scale is similar to the building energy
certificate in Finland. [Ministry of environment, 2012]

= By putting input values describing the best available solution in
terms of energy efficiency we define this as the A-class, the
worst case scenarios values gives us the G class. The
classification is then linearly divided between these.

IR0 L]

Caseanalyses

= 5 cases
= Assessed real planning alternatives

= |n addition sensitivity analyses was done to show impacts of
different decisions

IR0 =\



Basicinfo Seynstsalo| Kannonkoski| Jamss | Petsjsvesi |Toivakka
Districis toisl area [om2] 008 0, 04658 0,616 el 005
Tedal foar area [m2] 5350 w04 3095 12650 2615
Humer of residents 155 155 150 200 85
Mum ber of apartmeants 39 26 45 50 22
Density (floor areatotal area .09 .08 006 002 005
Type and energ class of buildings
Cre family houses [3, class) BB A wekC | 7o% A | ook A | 100% A
h 108 4
High rise buildings [%, class) 1% A
industrial buildings [%, kWh/m3 s]| 30% 160
Electrical ssunas in indivi dual
buil dings ? WEg yEL g g yEg
Heat transrmission
Local he at ne twork X x
Mo network, building specific
heating systems W X W
TS
Bavic i nfior atealo| Kannankodki | 18mss PethEesi Tuwd:h.ul
|Energy sowroe
Ele etrical he ating 50 %
Foessil fuel
|Re nevmable sources 100 % ok | SO% L SO0%
Heat pumps 100%. 0%
Renwable e lectricty 10% 30% 10% 0% 0%
| Trasns peoyt
Centralised parking no ¥ES no nog no
Bus stops yes yes yas no yeg
Bigycle lanes Yes5 WS Ye5 no VE5
Parking place for bicyches o no ne no fE
Distance lo venvicoe
Grooery stone 3 lom 10k 1 km 5 lom 1 k.
Health &= rvice 5 km 10 kem 1 km 5 formi 1 kmn
school sim | sokm | tem | Skm | skm
Dy care 3 ko 10 kem 1 km 3 fomi 1 km
Working places
i o o [+] o o
Wiork ing places 0 ] 20 0 ]
Result
Primary e nergy 199 263 164 130 P
Energy class ] o c € 8
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Detailed analysesin Saynatsalo

>0 ) =

Energy systemanalysis in the Sdynatsalo case district.

Renewable
Local heat o
I network Heat source elec:trm_rl‘y
production
| = |

Renewable 100 % 105 A Distributi
yes Fossi 100 % 168 A | Istrioutan
: _ lossesof
no Electricity 100 % 213 C
no Renewable 100 % 93 A
no Renewable 75% 105 A
no Renewable 50% "7 A
no Renewable 25% 125 A
no Renewable 0% 142 A
Same end
resultwith
100% fossilsin
heating asin

elecyicily -



Case Saynatsalo
Eulldlrilg:s Heat source Sauma? Total primary T:ltal
Bullding EnerzyCiass energy need rating
type [kwhifmz2]
Impact of 1 |Onefamily I Renewable no 142 I
ener —_— 2 [Onefamily B Renswahle no 152 A
gy -
3 |Onefamily I Elzctriciy no 282 o]
zystem
4 |One family B Elz ctricity no 2% 8]
5 |Onefamily I Renewable no 142 & A
7| & |On=family & Renswable 2L 153 & &
Impact of —= 7 |High rze & Renewable no 117 1I, &
building \ l
type
Impactof saun
(Peaks NOT
considered!!)
L L o
VITr
Transportationanalyses
letance to |Public transport Working Total primary )
dall? and bl_c',rcle places energy need Total rating
SEMiCEs lames in the plan [KWh/m2]
1 0 YEs5 0 124 A
2 0 no 0 i35 A
3 0 na 50 ] A
4 3 km na 50 108 A
5 20km na 50 181 C
B i) yes S0 43 A —
7| 20km no 0 219 C « Bestand
worst

IR0



Guidelines for city planners

= Guidelines were also done for city planners about how to
increase energy efficiency.

Ekotaajaman
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Conclusions

= Tools and guidelines are needed
= Tool must be easy to use

= Rely on existing processess and assessmentsas much as
possible (E-number in this case)

= Must be continuously developed

= Tools needed for the regional plan level, for assessing where to
plan new residential areas.
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XI. Benchmarking for Comparative Analysis of International Airports Based on
a Sustainability Ranking Index

Siir KILKIS, KTH Royal Institute of Technology, Sweden

Sustainable airports need to be assessed as an integral aspect of sustainable cities. This
presentation provides a methodology for the sustainability ranking of select airports as a
management tool to compare and analyze the actions of airports to be more sustainable.

In particular, the presentation benchmarks a sample of 8 airports that are among the
busiest and best airports in the world, including Amsterdam Schiphol Airport, Atatlirk
International Airport, Barcelona El Prat Airport, Frankfurt Airport, London Gatwick Airport,
London Heathrow Airport, Munich Airport, and Seoul Incheon International Airport. Such a
sample of airports extends to 8 cities that are signatories to the Covenant of Mayors (CoM) or
have districts that are signatories to the CoM. In this scope, all cities and/or districts to which the
international airports in the sample give service have Sustainable Energy Action Plans (SEAPS).
In contrast, airports have limited coverage in the scope of measures that are included in SEAPs.

The method of benchmarking airports is based on a composite indicator with 5
dimensions and 25 indicators. The dimensions are airport services, energy consumption, CO,
emissions, environmental management (water quality, waste recycling) and biodiversity,
atmosphere (air and noise pollution), and low emission transport. The values of the data
collection are provided along with the details of the process of normalization and aggregation.
The results indicate that a ranking of the airports are possible based on key sustainability
indicators. Based on the result, the top three international airports in the sample are Frankfurt
Airport, Amsterdam Schiphol Airport, and Munich Airport. A comparison with a counterpart
index of the cities indicates that in some cases, the international airport has a better sustainability
performance than the city that it serves. In this case, the airport can provide an important source
of policy learning for the city.

The paper concludes with advice to partially offset the environmental impact of airports
and the feasibility of doing so. It is expected that the comparative results of the paper will be
useful for airport managers and policy makers in improving their strategies towards more
sustainable airports and for a more sustainable aviation sector not only on the air but also on the
ground. At the same time, policy makers should extend the scope of sustainable cities to
sustainable airports.



Benchmarking Energy Susiainability in Cifles
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Benchmarking for Comparative Analysis
of International Airports Based on a
Sustainability Ranking Index

Siir KILETS, PhDD
KTH Royal Institute of Technology .
San KILETY
Delft Unisersity of Technology (TUDelfy fuelit=—

| Introduction

=)

Research Objective:

To establish and apply amethodology to benchmark airports with features that may
contribute to a more sustainable aviation sector on the ground and sustainable cities

Environmental
impacts of airports




4 Literature Review
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4 Index Construction
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Sustainability Ranking of Airports (SRA) Index

* Index construction

* Data sample
* 5 dimensions, 23 indicators 3
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* Data collection s
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4 Index Construction
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Dimension 2

D2. Energy Consumption and Generation
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4 Index Construction
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4 Data Sample
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Sustainability Ranking of Airports (SRA) Index
* Index construction * Data sample
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Sustainability Ranking of Airports (SRA) Index

* Index construction * Data sample
23 indicators

* 3 dimensions.
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* Index construction * Data sample
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) Data Analysis
oo

33 23 24 2 33 23 33 4 38 33 33 23 N4 3N 4% A2 43 dd a4 43 23 43 28 M
W I L 3 L ¥ ¥ L L L ¥ ® ¥ L 0 WL ¥ L L L L L B L
Wlides o o o = M B o8 oM BB B B B oH B B E 8B B8 DoAY
L I I R B T T T S R B T T R T A T T T '}
AREN LN Lm = ==_am L oam

.,\\E:_w- FB,{F) = B (Fj+5; (Fj+ 5, (Fj+ 5, E"‘

NOT LN LS BN I GO Bad B BN BN BN BT BT BAM BN AN B BN LN B3 BN ON BN BN AN BN

@0
L3

| Aemoaghor snd Low Eminaion Tenaxgod

I -

(ETPEL ST TP

Fms BS B37 Bl BS BN EEI BT BN BME IS B BN BN IS 1S B I L IS B EE0 LN 1N LW EE

LEE LS B3 L BT LM B LN B BN BN BEN BN BE LN 1N BN BN LN BN BE LN 1m B AN BN

BAOCE LB B3 EEN BA B4 NN BN ESN BED IS BJE ESJ BEY LE IS ES I LR BN LM B BN BN BA BN

BT LN LS BN BB LS 37 EE BN BN BN B BN BN LW 1N BN BN LE IE EE BN AN A0 L1m BN

Average Values

. " B e e e———

- STy 1 [T S ——
.,. L om
19 SIS S ——

X OO Bty sk Vi Py~
D N S et

T P Tt Pt B {

o A ()
x

SRA (Average) =2.21

* Dimoerions are egxally weighied #£.3) befom beg zummed.



Amsterdam Schiphol Airport

SRA (AMS)=2.81

SRA (IST)=1.78




SRA (BCL)=1.25

SRA (FRA) =2.84




London Gatwick Airport
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Role of Alsports in Sustainable Cities:

V () o

Inctodes airport mezsures (3)
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» Airports that may have ltop technology in one dimension (e.g.
trigeneration technology), may not be the most sustainable afrport

» Well-rounded policy gfforts across multiple dimensions are nesdedfo
reduce the envirommental impact of the best and busiest airports
» Isolated projects that may bring valuable publicity ave not sufficient for
“lifting off”" to a more sustainable aviation sector on the ground

- Afrport managers and policy makers are encouraged to adopt awide
ranging view of sustainable abrports, including for sustainable cities

&

Grazre!
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XII. Multi-criteria Methodology for SEAPs

Maria F. Norese, Politecnico di Torino, Italy
(Giuliano Dall'O' 2013)

For municipalities that have joined the Covenant of Mayors promoted by the
European Commission, the Sustainable Energy Action Plan (SEAP) represents a
strategic tool for achieving the greenhouse gas reductions required by 2020. So far, as
the energy retrofit actions in the residential building stock are concerned, which in the
small-to-medium municipalities are responsible for more than 60% of CO, emissions,
the scenarios for intervening are normally decided on the basis of an economic
(cost/performance) analysis. This type of analysis, however, does not take into account
important aspects for small and medium-sized communities, such as social aspects,
environmental impacts, local economic development and employment. A more
comprehensive and effective tool to support the choices of public administrators is the
multi-criteria analysis. This study proposes a methodology that integrates multi-criteria
analysis in order to support Public Administration/Local Authorities in programming
Sustainable Energy Action Plans with a more targeted approach to sustainability. The
methodology, based on the ELECTRE 1l method, has been applied to some medium-size
municipalities in the Lombardy region of Italy. The results obtained with this approach
have been considered interesting and could be improved using the municipalities as a
reference for other municipalities in Italy.



Benchmarking Energy Sustainability in Cities - Torino 25 November, 2014

A multi-criteria methodology for
Sustainable Energy Action Plans

Maria Franca Norese, DIGEP - Politecnico di Torino
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The decision context

Sustainable Energy Action Plan (SEAP) a strategic tool promoted
by the European Commission for the municipalities with the aim of
achieving the greenhouse gas reductions

SEAP should combines energy efficiency measures and
technologies by taking a whole-building approach and a system
perspective

Actions of energy retrofit are normally decided on the basis of an
economic analysis that calculates the ratio cost/performance

Social aspects, environmental impacts, local economic
development and employment are not taken into account but they
are important aspects for small and medium-sized communities

ﬁ.‘: & mutti-critsria methomology Tor Sustsinabis Ensrgy sction Plans



The decision aiding context

A multiple criteria model
socio-economical aspects, environmental
impacts, technical opportunities and constraints

could support the public administrators in their
planning action more comprehensively and
effectively

The application of an MC method could orient
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The strategies

Energy retrofit measures

al external wall thermal insulation

al roof thermal insulation

al windows replacement
STRATEGY ad boiler replacement
[ Mix '.:"f E"Frmr as Thermpstatic Eadiator Valve (TREV) installation
Retrofit Adions § —
at electric lizhting replacement
a7 electric home appliances replacement
| The same GO, REDLCTIDHI % solar thermal collector

al photovoltaic modules installation

Stratezies | al_easy | al_pot| a2 al ad as af a7 ag ak COeq

[ton]
=zl B0e sing Ti0h B00g 00 TEOE | TODE | TODE | 309 o
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fﬁ: & miurti-criteria methodology Tor Sustsinabls Ensrgy Action Plans

The application of the methodology

The methodology was applied to two medium-size
Municipalities in Italy near Milan (Energies 2013, 6) by
means of an incremental approach

+ A collective result analysis at each step (clarification
of the main concepts, control of the uncertainties, new
modeling proposals)

* Technical scenarios of weight but also the acquisition
of the DM preferences

* Robustness analysis in relation to the model variants
(two structure variants, nine weight scenarios and
several changes of parameters and evaluation scales )

rrﬁ: & miutti-criteria methodokegy for Sustainabs Energy Action Plans



Structuring the MC model: the main problems

i -
Techuological
In =it performance
Embedied tmersy
Environmental Resewable smergy
Wazte preductos
Leocal emplovmeent
Sodo- Family isvezmmest
economical
Archirecconical inpact

Consistency of the Technological

dimension with the DM point of view?

Have to be included criteria that

are important in the scientific field,

but here do not discriminate the
alternative strategies?

Dimensions Criteria

Environmental Fewewable enerzy

MC model, evaluations and parameters

Criteria
Senise e
Malrienance - Eavirmmeatal Sacie-Examamical
N sy perfrmence A2 B B2 B3 i o« P
Emodled gy
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Waste procucsion i)
Local empkyment 443,482 244033 | toas | 2aie | asnees | oweses :
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Strategy evaluations, thresholds ofindifference (q), preference (s)andwveto (v),
scenarios ofweights for dimensions and criteria (%).



Multicriteria Analysis:
the outranking method ELECTREIII

The putranking relation iz a preference relation based on the concordance-
discordance principle. It consists in declaring that an action is at least as good as
another if a “majority” of the criteria supportsthis azsertion (concordance
condition) and if the oppesition of the other criteria do not genarate “too strong”
reazons (non-discordance condition)

Indifference (I) Strict or nat preference (F) Weak preference (Q)
Incomparability (V)

Multicriteria model: actions asA | eorferta mel YasA = gla) eE
intercriteri parameters : relative importance c-}nfﬂmmts[““tﬂlts} g j' =P

and thresholds of different nature

* (a.a) gi(a) g (@) modeling of the outranking relation (phasel of the
E]_ECTR_E m“[hﬂﬂ}

+  decision rule application, in relation to the decision problem statement (phasell)

i R
#hllr 24
. "‘Hﬁ} & milit-criteris methotokegy for Sustainabs Energy Action Plans

Multicriteria Analysis: phase | of ELECTREI

Marginal index of concordance
cj[_“:ﬂ
Concordance index
Claa’)= Zpglaa)

oz) mah?[mar azhslg)] Bl

Marginal index of discordance

o | / -

| | .
L ET I TETRET T R W)

Dyfaa’)

Index of outranking credibility

d(a,a’)=Claa") M [1-D,(a,a’)/ 1-C(a,a’}]



Multicriteria Analysis: the phasell of ELECTREII

Baa) | a; a3 a3 ay a; i
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First model: results in relation to five weight scenarios (different importance of
the Technological, Environmental and Socio-Economical dimensions)
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Second model; results in relation to four scenarios | different importance of the
Environmental and the Socio-Economical dimensions)
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XIII. Planning Model for Environmental Data in the Province of Venice

Romano Selva, e-ambiente, Italy

Benchmarking Energy Sustainability in Cities

Planning model environmental data in Province of Venice

Romano Selva
Turin, November, 25th 2014

eAmbiente
eEnergs



SEAP: AN «OLISTIC» MECHANISM

Municipal
+ Official adhesion
Coordination: | +  Strategy
Political -
*  With the province Commitement *+ Planning
*  Vision
*  Training

Coordinator of

Mayers

Operative office, which work toghether with citizens

2020

PROVINCIA gt
DI VENEZIA i
<

29 NOVEMBER 2012: OFFICIAL SIGN AT CA’ CORNER

22 Municipalities of Venice Province which
signed the ELENA project

1. CAMPONOGARA 12. NOALE
2. CAORLE 13. NOVENTA DI PIAVE
3. CEGGIA 14. PORTOGRUARO
4. CINTO CAOMAGGIORE 15. SALZANO
5. DOLO 16. SAN DONA DI PIAVE
6. FOSSALTADI PIAVE 17. SAN MICHELE AL TAGLIAMENTO
7. FOSSALTA DI PORTOGRUARO 18. SANTO STINO DI LIVENZA
8. GRUARO 19. SPINEA
9. MARTELLAGO 20. TORRE DI MOSTO
\'1/ 10. MIRA 21. VENEZIA
i 11. MUSILE DI PIAVE 22. VIGONOVO

202020
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GISAFPPLICATION FOR ENERGY INTESITY INTHE TERRITORY

Modifica sdificia
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into layers):
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ENERGY PLANNING: RESEARCH AND INNOVATION

Planning with a specific focus on energy issues means:

-Highlight specific energy demand area

-Avoid grid powerlock

-Reaching of a good energy balance between distributed energy
production and distributed energy demand

Source: Energia e territorio: la variabile energetica nella pianificazione
territoriale di Caorle
Lisa Macor
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EMISSION INVENTORY 2005 - 2010

Emissioni 2005 (MWh)

Parco auto comunale
Trasporti pubblici
llluminaziene pubblica comunale
Edifici e impianti comunali
Edifici ¢ impianti terziari {non comunali)

Trasporti privati e commercali
Ediflcl residenziali

0,00% 5,00% 10,00% 15,00% 20,00% 2500% 30,00% 3500% 40,00% 45,00%

Edifici e
Edifici [Trasperti impianti Edifici e llluminazione Trasporti Parco auto
. o privatie - impiant pubblica L
residenziali terziari (non pubblici comunale
commerciali comunall) comunali comunale
wSeriel 39.97% 30,21% 24.61% 2,65% 0,99% 0,75% 0,13%

*Private buildings: 39,97%
stransport: 30,91%
*Commercial and turist: 24,6 1%

00X
2020Z

Source: Comune di Caorle, energy bills, Provincia diVenezia

DIVENEZIA
AZIONI PER LAMBIENTE

PUBLIC LIGHTING

o 1000 2000 3000 4000 5000 6000 7000
Light planning
Remote PL confrol
Lamp substitution
LED traffic light
Light flux regulators W N Azioni
M Rid t/CO2
OEM
Maintenance tender
Efficiency
Cimitery lamps
0 1 2 3 4 5 6 7 8 9 10
& Numb. Of actions GHG reduction t/CO2
20Z0Z0
PROVINCIA 42 9.706,30

VENE:
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PUBLIC BUILDINGS

400

0 200 400 600 800 1000 1200 1
School bulding envelope
Schoal building heating plant
Schoal lighting
School reof and valves
global heating service
School energy efficiency
Solar heating on sport facilities
HN Azioni
Sport facilities efficiency mRId /o2
Builiding efficiency: envelope
Building efficiency: heating system
Building efficiency; lighting
Building efficiency: audit
Building efficiency: global heating service
Building efficiency
Building energy registry | | |
0 5 10 15 20

Numb. Of actions HG reduction t/CO2

zdioio
E 82 3.062,30 @

nsport: private and publi

4,00 1.000,00 2.000,00 3.000,00 4.000,00 5.000,00 £.000,00 7.000,00

Car Fleet efficiency evolution

Electric cars: charging points

WN Azioni
Hybrid cars

—
[FEREEEE——
L

e
E—

mRidt/C02

Ogn e Numb. Of actions HG reduction t/CO2
202020
S ! e &



PIANIFICAZIONE

4] 1000 2000 3000 4000 5000 6000 7000 8000 8000

Citizens education

Smart community development

Air quality monitoring

Energy urban planning

Emas action

B NAzioni
Urban planning

WRidt/C02

Temitorials water planning

Urban greenery planning

Urban forestry

Urban organic waste mamagement

Waste recycling improvement
t

Numb. Of actions GHG reduction t/ICO2 |

202020 18 11.413,77 @
DIVENEZIA

AZIONI PER L'AMBIENTE

FROM ANALYSIS TO ACTION: «kELENA» PROJECT INVENICE PROVINCE

Elena mechanism “European Local ENergy Assistance” give technical support to
local public bodies in order to boost investments in sustainable energy

Each project shall cover a minimum investment of 30 M€

K INVESTMENT SECTOR \

7 Investment on public buildings, social housing and
public lighting

Support on project development
with:
Technician expertises
Feasibilities studies
Tender
Financial structure

Urban transport,in order to support energy efficiency
and renewable fuels

YOV YV
\

~ Local energy infrastructure, in order to support smart
grid, ICT, etc

AZIONI PER LAMBIENTE



ELENA:THE PROJECT INTHE PROVINCE OF VENICE

MUNICIPALITY - COMUNE BUILDINGS PUBLIC LIGHTING ENERGY, GRIDS
CAMPOLONGO MAGGIORE - - 1.300.000
CAMPONOGARA 591.000 - -
CAORLE 456.806 - -
CHIOGGIA 4625520 - -
CONCORDIA SAGITTARIA - 337.600 -
DOLO - 1.857.700 -
ERACLEA 96.404 705.000 -
FIESSO D'ARTICO 435.000 100.000 -
FOSSALTA DI PIAVE 555.000 500.000 1.000.000
FOSSALTA DI PORTOGRUARO 439.200 200.000 -
FOSSO 176.000 550.000 770.000
JESOLO 2.037.300 395.400 -
MIRANO 2.290.728 1.670.180 -
MUSILE DI PIAVE 145.000 1.476.688 -
NOALE 237.700 - -
NOVENTA DI PIAVE 65.000 104.103 -
PORTOGRUARO - 1.808.809 -
SAN DONA DI PIAVE 2172.800 5.037.070 -
SANTA MARIA DI SALA 3125570 1.910.000 -
SANTO STINO DI LIVENZA - 386.100 -
SPINEA 250.000 212,170 -
TORRE DI MOSTO 830.000 720.000 -
VIGONOVO 1.027.550 - -
COMUNI 19.556.578 18.010.819 3.070.000
PROVINCIA 2.717.100 3.700.000 -
TOTAL 22.273.678 21710819 3.070.000
RS | 7 -cinc 2771

teleriscaldam

pubblici punti luce
ento

<

ELENA:THE PROJECT INTHE PROVINCE OFVENICE; FOCUS ON PUBLIC LIGHTING

MUNICIPALITY - COMUNE €/MWh
R02020 [TECHNICAL DATA - DATI TECNICI 230,

= —

: ¥ 8 2k [ g [ zg | ¢
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5 E 2 & 8 g7

INTQ CAOMAGGIORE 1 5 344624 49951 6,9 28.174 21604 34453 5.2
[CONCORDIA SAGITTARIA 2 341 2054501 21604 9.5 17.311 3.601 20.544 7.6
DOLO 1 2711 1.762.150 154553 114 137.629 25.764 176.214 9,2
ERACLEA 2 140§ 705.000 131649 54 55.651 13.747 70.50q 4,2
FIESSO D'ARTICO 2 100.000 24624 4.1 4.104 10.000 3.5
FOSSALTA DI PIAVE 1 511 390.000 33853 115 25.342 5.642 339.000 9.4
FOSSALTA DI PORTOGRUARO 1 204 155.000) 18533 10,5 10153 3089 15.500 88
FOsS0 2 600 440.000 3858] 114 30.480| 6.430 44,004 9.3
ESOLO ;‘ 5847 2.433 200 195360 12,5 296.83: 32560 243 34 9,5
MIRANO 2 3500 1.369.0000 126.004 10,9 177.684 21004 136.900 8.2
[MUSILE DI PIAVE 1 1530 383.450 85313 115 77673 14219 58.345 9,3

NOALE 1
[NOVENTA DI PIAVE 1 195 104.10: 9.27q 11,2 5.300 1.545 10410 8,9
PORTOGRUARO 1 2544 1808 809 172441 10,5 1259151 28744 180.381 85
ISAN DOMA DI PIAVE 1 8.391 5.037.0700 5156594 9.8 415 384 B5.344 503.707 7.8
[SANTA MARIA DI SALA 2 2800 1.820.0000 165581 11,0 142 147 27557 182 004 8,9
[SANTO STINO D1 LIVENZA 1 %323 386.100 47979 8,0 47314 8274 38610 6,1
PINEA 1 251 212170 17554 12,1 12 742 10613 21217 9,5
[TORRE DI MOSTO 1 1.200 780.000 69654 11,2 60.920 11614 78.000 9,0
[VIGONOVO 1
PROVINCIA J 3281 2.286.014,5] 2525080 9,0 166.565,8) 421513 228 601,5 7.3
33514 362.343,7 AVG 79

2020
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“Cittaa Sostenibile” is a project by Rimini Fiera which developed within
the platform Ecomondo from 2009 and occupying an exhibition area of
6000 square meters, within which takes form an ideal model of
Sustainable City.

La via italiana alle Smart City
This project 2014 aims to showcase solutions, technologies and projects that improve the quality of life of citizens
and enhance the development of the territories in a sustainable.

Is establishing a model of "urban sprawl". A city that expands physically and functionally the territory, integrating with
other local systems and urban in a new settlement system, widespread but highly interconnected.

CITTA SOSTENIBILE 2014

CiTTA
DELLE RETYV
INTELLIGENTY

sito web: www.cittasostenibile.net
e-mail: info@cittasostenibile.net
facebook: SustainableCity.Ecomondo
twitter: Citta Sostenib

linkedIN: Citta Sostenibile

Z0Z0Z0
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XIV. Standard Geodata Models for Energy Performance of Buildings:
Experiences from Sunshine and GeoSmartCity projects

Piergiorgio Cipriano, Sinergis, Italy

Standard geodafta models for
Energy Performance of Buildings:| riergiorgio
experiences from Sunshine and| “Pmene

GeoSmartCity projects

Benchmarking Energy Sustainabilityi
Toring, 25 Mo

SINERGIS



If You Can't
Measure I,
You Can't
lmprove It

[williarme Thomsow., Lovd koalbuie)

From Z to A

maps are easziertoread than numbers and teaxdt




Sinergis is one of the major Geo-ICT
companiesin ltaly ...

Achls

6 locatiens

+/0 staff

+350 customers
_10mIn€,..

VALY




Fornas:

I
SUNSHINE

www.sunshineproject.eu

smart urban services based on open
standards fto support energy efficiency of
buildings

Filot cities:

Ferrara, Trento, Cles (IT), Paola (MT),

[agreb (HR), Lamia (GR)

GeoSmartCity

wwww.geosmartcily.eu

open data hub for data distribution on
“energy”, based on INSPIRE Direcftive

Filots cities:

Reggio Emilia, (IT) Girona (ES), Oeiras (PT),
Maroussi (GR), Turku (FI)




One godadlis to improve this kind of maps:

L




Sunshine WP4

Buildings Efficiency Certification estimation
Set of software modules to:

1. Import buidings geodatainto database

2. View/editing buidings data

3. Check completeness on the field (app)

4. Calculate “energy maps”
Modules 1, 2 and 3 already deployed
#3 needs pilots to organize *on-the-field”
campaign for quality checks
#4 adlready developed and now in festing

Buildings’ dota of
Ferrarahave been
collected, butsome
ottributes are still
missing or need tobe
checked (e.g. "uses of
building").

An on-the-field
campaign is organized,
involving few people
from the local Faculty
of Architecture, for
twenty days.

smartphonesand
tabletsto edit
attributes via WFS-T
service, and updates
data on PostGIS
database.

o~
The staffuses F
-




SAMSUNG

Some missing dataq,
stillto be checked

Some missing dataq,
but already
checked

All attributesare
valued

115 GeoSmartCity

41 datasels found

— |'-'] Municipal buildings snergy certificates

— I:] G3E photowoltsic panels installed

F] Energy consumption dete from smert
meters (municipal buidings)



UValves and other properlies (e.g. age of 3D fromhigh res. Lidar
construction) fromEnergy Certificatesreqisters

N5

Energy consumplfion . ; Foolprint from cadastre
from SIATEL or high quality topodb




Energy certificates open data

1 ExPO

l_ - " : = +
(0= fmm] ¥ e ] b e =
@ o L]

Swegins Gl PR Dreege Smin ) ey e

smitordia it/ EnergiofCEM ED-Certificomione-EMergetico-degi-EDfici fregs-xnvi

Energy consumption SIATEL

- SIATEL w20

F,
=.ntrate Puwrofistg

etiimed # ROviR] Danvgy




Code

3789

3,789
3.789

3.789
3783
3789
3.789
3789
3 785
3.785
3.789
3.705

3785
3.789
3.789

2.
]
-

785

785

- Street name 1 Mumby - | Secondal - | Cad.Tik - Cad.Bdg -
VIA GHISIGLIERI 28 38q i el te L]
VIA GHISIGLIER] 24 384 TR
VIA GHISIGLIERI T0 189 i I k)
VIA GHIZIGLIERI 31 38q BOT0Y4

_ " ﬂf Hl'qlr TSR] | '\.m Fat s Tal s
VIA GHISIGLIER] 16 1B on31b

.M‘L“" jf F:":' e
VLA GHISIGLIERI 38 38q 00357
VIA GHISIGLIER] L] 38g el L
VIA GHISIGLIERI 0 184 00357
VIA GHISIGLIERI &1 18g o038
VLA GHISIGLIER] 42 1Eg 00357
VIA GHISIGLIERI Lx] 389 o03Hg
VIA GHISIGLIER] fra 189 on3bs
VLA GHISIGLIERI &5 38g oo3BE
V1A GHISIGLIERI &7 38g ooyl
V1A GHISIGLIERI 8 384 oO3hg
VA GHISIGLIERI 59 18q o03g8
VLA GHISIGLIER] L] 18g o03bg




SRR )
jm m m m

-

\‘\‘\.I\‘

O
O
O
O
()]
2.
C
O
s
O
i
O
—
O
()]
)
Z




CityGML Building

CityGML vs. Graphics Formats

e N

WetualGtySYSTEMS /

Semantics Geomatry
1%} @)

e ) T T
EEEEES

Unstructured geometry models enriched with appearance information,
however: no or little semantics

3D graphics formats such as VRML, X3D, KML/COLLADA, CAD

Suitable for (and tailored to) visualization and simple line-of-sight analysis

21.01.2014 C. Nagel: CayGML - Usban Information Modeding 20




CityGML Building Energy ADE

Workshop Stuttgart 2014
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G. Groger INSPIRE Buuldlng Model CityGML EnargyA E Workshop, KIT 30. 10. 2014
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INSPIRE and “Energy”

and Implementing Rules for the sharing of interoperable data

and services among public o sations in EU

INSPIREis o European Directive (200 CE] defining principles
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Conclusions

+ There are a lof of available standards,
models, fools, methodologies, but ...
... we need real data about real buildings,
at large scale

+ Geodata represent the best example of
inferoperability at data and ICT levels

+ Models for data inferoperability:
= BEDES
= CityGML
= |INSPIRE
= Green Button




SU NSH INE www sunshineproject su

Focus on interoperability to facilitate the
infegration of datasets from different
sources (e.g. cadastral, energy
consumption dafa, energy certificates, ...)
to estimate energy performance at large
scale

INn 2015 we will have a CityGML extension
for Energy with buildings properties for:

» Physics and materials

+ Energy Systems (HVAC)

+ Occupants

At the same time, we are going 1o
implement an open data hub where 1o
host geodata about buildings:

= Municipal

= Residentidl

= Tertiary

... and to provide tools to facilitate CoM
signatories fo collect, process and publish
actual data related for the Monitoring of
Emission Inventory

g =9 |
ﬂ“ www.geosmartcity.eu

GeoSmartCity



XV. New Bottom-up Methodology to Evaluate Winter Thermal Energy Needs
and Fuels Consumption in the Residential Sector

Giulio Cerino Abdin, Politecnico di Torino, Italy

Woody biomass exploitation will be a key factor to achieve renewable energy production
targets in the 2020 and 2030 European policies. However, current and provisional balances
between local supply and demand of woody biomasses show a substantial disequilibrium, both at
the European and Italian level.

The use of wood biomass in residential applications has a significant share, especially in
rural areas. Nevertheless, an accurate estimation of the amount of biomass used for these
purposes is not always available and it is not easy to undertake.

The study focuses on the need of a linked analysis of the buildings features and biomass-
fired thermal plant stock. With this purpose, in the framework of the European project
RENERFOR (Alcotra), a model (BRUSA) is developed to calculate the net thermal energy needs
of the residential building stock on the basis of the information collected at individual building
level. This model allows evaluating biomass consumptions and defining energy saving scenarios.
The model includes a GIS analysis in order to locate the biomass consumptions in the studied
area.

The results of the study showed a huge discrepancy between local supply and demand of
biomasses for energy purposes in the residential sector.
Thanks to the model an estimation of the introduction of policy schemes has been performed,
analysing different energy saving measures.

The analysis shows the needs and the results of a dedicated planning in biomass uses in
the residential sector, in order to balance local supply and demand of biomass.
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RENERFOR project
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data Province of Turin - IT Province of Cuneo - IT

Area 6,800 m? 6,900 m2

Municipalities 315 250

Inhabitants 2,3 million 0,6 million
52% in Turin municipality and 9% in Cuneo municipality;
neighbourhoods;

Dwellings 1,1 million 0,3 million
15% holiday houses 28% holiday houses
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Conceptual model m ™
Actual local detail Detail needed
?
Census parcel Census parcel

Model features:
- Based mainly on unique database;
+ Data collected from public database;
+ Definition of a repeatable and updatable methodology;
* Needs of high detailed district description (actual data
are available like joined information).
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Model application phases m i -

s

Residential buildings

Detailed census data

ISTAT 2001

1. Dwelling detail

ISTAT 2001 data aggregation

Computational model

2. Building modelling

3. Local modelling ISTAT 2001 data aggregation

Computational model
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F@ DrTORND
i ] Turin, November 25
RGE | Dipartmento Energia Sistemi per |” Energia e " Ambiente =z: 7
- - . T, | POLITECNICD
Building modelling m e

Buildings modelling
Innovative tool for buildings definition based on buildings

dwelling data.
Capability to maintain high detailed data for further analysis.
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Building modelling

Census Parcel

Building #8
Dwelling #1
Dwellings 2 —> 9
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: 60
Volume 8770 2
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Building modelling )

118
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£

Glazed surface
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B / — Calculation performed on
iy - Walls o

Basiﬂ:reag: - B ,>T surface 456’984 bu |Id |ngS

U-value T U-value
Individual building analysis ‘
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Building modelling m v

Dwelling #1

Thermal Independent +

plant appliances i
Natural gas + wood Fuel consumption

60

Volume [m3] 180

Natual gas plant
Global efficiency
Use factor

130 kWh/m?

-

Wood fired appliance
Global efficiency
Use factor

Evaluation of individual dwelling’s fuel Calculation performed on
3 3 5 ;
consumption 1’391'661 dwellings
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'Arc ‘ MATLAB Turin, November 25
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Timeline description ‘m ™
ISTAT data ISTAT data
2001 2011

Upgrading of
thermal plants
stock data

Thermal plants Thermal plants stock
stock evolution

Upgrading of
Buildings stock equal to ISTAT 2001 data buildings stock
data
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Thermal plant stock evolution: market survey = _

Fo i i
and trend “%
Wood log and pellet fired boilers and appliances
pellet fired
450000 wood log fired installation

from 2001

400000 2001 thermal 'f'r‘;:f";[:g;"
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Thermal plant stock evolution: methodology

Replacement and dismission

- based on useful mean life of
boiler/appliance.

New installation (selling)
-Monte Carlo method-

- Dwelling with no biomass uses;

- Buildings up to 3 floor and in
extra-urban area;

- Market penetration for each
municipality;

Incentive program simulation

- Replacement of gasail fired
boilers in municipality with no
gas supply (2011);
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Thermal energy needs — Residential sector

Net thermal energy needs — Residential sector
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Fossil fuel needs — Residential sector

Comparison with local energy data (Province of Turin — 8th Energy Report)

Natural gas Diesel Qil
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Wood biomass needs — Residential sector
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Wood biomass needs — GIS Model
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Conclusions m =

+ The use of sample buildings could be critical in the
primary energy needs evaluations, in non
homogeneous building stocks;

+ Bottom-up methodologies are a good choice in the
analysis of primary energy needs of large building
stocks;

* To perform complete analysis bottom up methodologies
requires huge amount of data;

* With respect to local planning good results could be
achieved with open data and available dataset;
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