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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.   
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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 CO2 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 SEAPs 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.”  
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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 
CO2 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. 
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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. 
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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 
 

 

The Covenant of Mayors (CoM) is the mainstream European movement involving local 
authorities voluntarily committing to meet and exceed the European Union 20% CO2 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.  
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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 13th 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.  
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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 CO2 
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. 
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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 CO2 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 
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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/m2, 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. 

 

 



16 
 

 

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. 
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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 

  

 

In the BEIs template, signatories also report the amount of local energy production. In the 
following section, data from the BEIs data set as of 13th 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 
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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%). 
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The SEAP document reports the actions/measures planned by the signatories, together 
with relevant project management information on  

I. Estimated energy savings in 2020;  
II. Estimated local energy production in 2020;  

III. 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%. 

 

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.  
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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. 
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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. 

  

 
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 BEIs; 

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

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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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, IEA). 

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 CO2 
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.  
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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. 

  

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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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 CO2 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 CO2 
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 CO2 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 CO2 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 CO2 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 CO2 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 CO2 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 CO2 
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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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 
CO2 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. 
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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 CO2 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 CO2 emission reductions. 
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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. 
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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. 

 

 
 
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.  
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III. 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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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. 
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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 
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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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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. 



48 
 

 

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, CO2 
emissions, changes in energy prices/market, impact of economy, etc) 

- Different approaches in methodology when calculating CO2 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 



50 
 

 

 

  
 

 



51 
 

  
 

 

  
 

 



52 
 

  
 

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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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. 

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

 

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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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), ICLEI1 
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 16th Conference of the Parties - COP16 - in Cancún) 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. 
 
 
 
 
 

                                                           
1

 ICLEI 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 ISO 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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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 
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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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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  
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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.  

 

 

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. 

  



76 
 

 

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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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 CO2 emissions. It has been found that 
several cities achieved significant reductions while achieving economic growth, i.e. an economic 
decoupling.  
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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 
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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 
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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. It is 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 mtCO2e 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.  
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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.  

 

  



85 
 

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 
 

 

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? 2050? 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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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. Ideally 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. 
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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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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. 
 



 
 

 

 

 

 

 

 



 
 

• 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. 

 

 

 

• 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. 



 
 

 

 

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. 
 

 



 
 

 

 

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

• This ranking attribute is too complex to measure directly 
• As a result, 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. 
 



 
 

 

 

• 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)! 

 



 
 

 

 

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. 
 



 
 

 

 

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. 



 
 

 
 

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 
 



 
 

 
 

 

 

 

 



 
 

• 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. 

 

 



 
 

• 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. 



 
 

 

 
• 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 I 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. 

 

 



 
 

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 CO2 emissions. 
 

 

 

 

 



 
 

 
 

 

 



 
 

  
 

 

 



 
 

  
 

 

 



 
 

  
 

 

 



 
 

  
 

 

 



 
 

  
 

 

 



 
 

  
 

 

 



 
 

  
 

 

 



 
 

  
 

 



 
 

  
 

 

 



 
 

  
 

 

 



 
 

  
 

 



 
 

  
 

 

 
 



 
 

  
 

 

 

  



 
 

XI. Benchmarking for Comparative Analysis of International Airports Based on 

a Sustainability Ranking Index 
 

Şiir KILKIŞ, 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, Atatürk 
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, CO2 
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.   
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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 CO2 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 III 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. 

 

 



 
 

 
 

 

 

 



 
 

 
 

 

 

 

 



 
 

 
 

 

 



 
 

  
 

 

 



 
 

  
 

 

  
 



 
 

 
 

 

 



 
 

 
 

  



 
 

XIII. Planning Model for Environmental Data in the Province of Venice 
 

Romano Selva, e-ambiente, Italy 
 
 

 

 



 
 

  
 

 

 



 
 

 
 

 

 



 
 

 
 

 

 



 
 

  
 

 

 



 
 

  
 

 

 



 
 

  
 

 

 



 
 

  
 

 

 

 

  



 
 

XIV. Standard Geodata Models for Energy Performance of Buildings: 

Experiences from Sunshine and GeoSmartCity projects 
 

Piergiorgio Cipriano, Sinergis, Italy 
 
 

 



 
 

 
 

 

 



 
 

 
 

 

 



 
 

 
 

 

  
 



 
 

   
 

 

 



 
 

  
 

 

 



 
 

      
 

 

 



 
 

  
 

 

 



 
 

  
 

 

 



 
 

  
 

 

 



 
 

  
 

 

 



 
 

  
 

 

 



 
 

  
 

 

 



 
 

  
 

 

 



 
 

  
 

 

 



 
 

  
 

 

 



 
 

  
 

 

 
 

  



 
 

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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