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Abstract

We carry out in this paper a comparison of the methodologies
and results of Energy Efficiency Scoreboards. Several such
scoreboards have been developed in recent years notably the
International Energy Efficiency Scorecard and the State Ener-
gy Efficiency Scorecard by ACEEE and the ODYSSEE-MURE
Energy Efficiency Scoreboard. We also provide an overview
of other policy scoreboards in the energy field and look to les-
sons learned from other fields beyond energy (such as score-
boards to measure innovation or educational capabilities of
countries). We analyse the methodologies used to compose
the scoreboard, the possible impact of the methodologies on
results, the data sources and data requirements for establish-
ing the scoreboards, the ranking procedures, and the results.
We also discuss how the scoreboards have impacted or may
impact policy making.

Introduction

Scoring of efforts and achievements is present in everyone’s
life when it comes to evaluating the performance of individu-
als. We personally experience scoring and evaluation through
marks during school and university or during the professional
life. We may also be involved in the evaluation of firms, by
comparing a firm’s performance to another in the same field,
or in the evaluation of countries, with respect to innovation
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capability, educational performance or competitive positioning
in trade, for example.

Scoring and ranking is based on two important psychologi-
cal components of human nature. First, we all seek the com-
parison to others to develop benchmarks for our own perfor-
mance. We ask ourselves, “Am I good or bad compared to the
performance of others?” Second, when we observe our perfor-
mance is bad compared to others, we may again ask ourselves,
“How are they achieving better performance? Can I learn from
them and achieve similar or even better results?”

From this we derive two basic objectives for the scoring and
ranking procedure we generally call a scoreboard: (1) measur-
ing performance, and (2) comparing entities. The first step
implies that a scoreboard defines a number of criteria accord-
ing to which the performance of participants is gauged. The
second step involves ranking which helps to compare the en-
tities with each other. These two components are the main
reason why various forms of scoring are widespread in many
domains.

Energy efficiency was not included in comprehensive score-
board efforts for many years, with the notable exception of
energy efficiency indicators, which have been used to study
energy-use and compare countries since the eighties. Full
scoreboards that include measurements of both energy effi-
ciency performance and policies have only been developed
in recent years. Therefore, there is still a lot to gain by com-
paring the methodologies that have been developed in those
efforts. It is also a timely moment to discuss what role energy
efficiency scoreboards have had or may have in future policy
making.

ECEEE SUMMER STUDY PROCEEDINGS 1901



8-343-17 EICHHAMMER ET AL

International scoreboards for energy efficiency

Several full scoreboards have been developed in recent years.
Notably, the ODYSSEE-MURE Energy Efficiency Scoreboard
and the American Council for an Energy-Efficient Economy
(ACEEE) State and International Energy Efficiency Score-
cards. The following section presents the ODYSSEE-MURE
and ACEEE scoreboards more extensively and briefly intro-
duces other scoreboards that include an energy efficiency
component.

THE ODYSSEE-MURE ENERGY EFFICIENCY SCOREBOARD

The ODYSSEE-MURE Energy Efficiency Scoreboard has re-
cently been developed and published (ODYSSEE-MURE
Scoreboard, 2015) under the long-running European ODYS-
SEE-MURE project on energy efficiency indicators and poli-
cies, which has provided large analytical inputs for the develop-
ment of European energy efficiency policies. Very recently, the
project has been providing inputs for the impact assessment
of the proposal for the amendment of the Energy Efficiency
Directive (EED) aiming to increase the European energy ef-
ficiency target to 30 % for 2030 (European Commission, 2016).
The objective of the ODYSSEE-MURE Scoreboard for Energy
Efficiency Indicators and Policies is to assess and score for all
EU countries in a common European scoreboard: (i) energy
efficiency level (present state of energy efficiency), (ii) energy
efficiency progress (trends in energy efficiency) and (iii) en-
ergy efficiency policies (future potential for energy efficiency
progress).

At present, the ODYSSEE Scoreboard for Indicators com-
bines the first two issues in one scoreboard; the MURE Score-
board for Energy Efficiency Policies scores separately energy ef-
ficiency policies. In the ongoing project, the ODYSSEE-MURE
Scoreboard for Energy Efficiency Indicators and Policies shall
combine all three issues in one single scoreboard with an equal
weighting of the three components.

THE ACEEE STATE AND INTERNATIONAL ENERGY EFFICIENCY SCORECARDS
Table 1 lists all of ACEEE’s scorecards. For simplicity, this paper
focuses on two, the state and international scorecards.

ACEEE published its first comprehensive approach to scor-
ing and ranking US energy efficiency policies with its State
Energy Efficiency Scorecard in 2007 (Eldridge et al. 2007). The
Scorecard was developed as a means to document best practic-
es, recognize leadership, and encourage federal action to catch
up with and complement state efforts. A set of metrics and a
scoring system identified where and how the best progress on
energy efficiency was being achieved. The report’s state ranking
and review of policy approaches also offered guidance to policy
makers looking for practical models to follow.

Since the first edition, ACEEE has continued to update the
State Scorecard, providing an annual picture of both progress
and decline in state energy efficiency policy. Governors, leg-
islators, regulators, and citizens look to the report as a source
for reliable information, which led to the development of addi-
tional energy efficiency scorecards, including an International
Energy Efficiency Scorecard, a City Energy Efficiency Scorecard,
and a Utility Energy Efficiency Scorecard.

The International Scorecard is published bi-annually, with
three editions since 2012. It measures national level energy
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efficiency by comparing a selection of countries across a set
of common metrics. The results provide insights into the best
policies and practices employed around the world and a global
benchmark nations can use to paint a picture of how efficient
they are. This report has an additional goal of placing the US on
a global stage to build awareness among federal policy makers
of world trends and identify opportunities to learn from lead-
ing nations on energy efficiency.

OTHER ENERGY EFFICIENCY SCOREBOARDS

Next to these three scoreboards there exist other energy effi-
ciency scoreboards or scoreboards with an important energy
efficiency component. Ranking in these scoreboards is a criti-
cal step and participants at the lower end tend to feel unfairly
treated and may criticize the methodology used. This has led
to approaches where the entities are not fully ranked but the
criteria for scoring are shown separately. Depending on how
the performance is aggregated across the different criteria, one
could establish a scoreboard based on:

¢ A “strong ranking principle”: Weights are established for the
different criteria and the “score” across the different criteria
is added to allow establishing a ranked list. The underly-
ing methodology for the ranking is generally a more or less
transparent multi-criteria analysis.

* A “medium strong ranking principle”: The overall result
for each criterion is shown in the form of spider or flower
graphs. No overall ranking occurs across all criteria.

e A “weak ranking principle”: the performance of each crite-
rion is merely reported without any summary view.

In each case, a decision must be made on the set of crite-
ria (metrics) and - in the first two cases — the scores for the
metrics. Table 2' gives an overview of other scoreboards in
the field of energy. It identifies whether a strong, medium,
or weak ranking principle is used and notes what entities are
included.

SCOREBOARDS IN FIELDS OTHER THAN ENERGY EFFICIENCY
Scoreboards have been developed in many fields of applica-
tion, including innovation, science and technology, educa-
tion, company performance and resource efficiency. In fact,
these scoreboards are much better implemented and well-
known than energy efficiency scoreboards at present. What
we can learn from these other scoreboards is that scoring
has tremendous impact on the discussion of policy success,
both with respect to inputs to policy as well as outputs. Not
all of these scoreboards include country rankings; some in-
ternational organisations are reluctant to provide marks to
countries, but are often inconsistent with their approaches.
For example, the OECD Science, Technology and Industry
Scoreboard does not provide a ranking, while the OECD PISA
ranking - in fact one of the most influential scoreboards in
history - does. Table 3 gives an overview of scoreboards in
fields other than energy.

1. IEA country scorecards specifically related to combined heat and power: Some
of the more recent scorecards use a "five star” ranking principle to benchmark
countries against global practice.
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Table 1. ACEEE Scorecards.

Ranking publication Jurisdiction Frequency

State Energy Efficiency Scorecard 51 US states Annually since 2006

(http://aceee.org/state-policy/scorecard) and 3 territories

International Energy Efficiency Scorecard 23 countries Bi-Annually since

(http://aceee.org/portal/national-policy/international-scorecard) 2012

City Energy Efficiency Scorecard (http://aceee.org/local-policy/city-scorecard) | 51 US cities Bi-Annually since

2013

Utility Energy Efficiency Scorecard 50+ largest Forthcoming in 2017

utility providers

Table 2. Overview of scoreboards and ranking principles in the field of energy.

Type of Scoreboards Ranking Notes

Principle
ACEEE International Energy Efficiency Scorecard strong 23 countries worldwide
ODYSSEE-MURE Energy Efficiency Scoreboard strong 28 EU countries (+Nor-

way, Switzerland, Serbia)

ARAB Future Energy Efficiency Index AFEX strong 17 countries in Arab
(http://www.rcreee.org/projects/arab-future-energy-index ™-afex) region
CO, Scorecard medium Large number of countries
(http://www.co2scorecard.org/) worldwide
Energy Efficiency Watch medium 28 EU countries
http://www.energy-efficiency-watch.org/
IEA Scoreboard 2011 (https://www.iea.org/ weak IEA countries
publications/freepublications/publication/IEA_Scoreboard2011.pdf)
IEA country scorecards specifically related to combined heat and power weak/medium | |EA countries
https://www.iea.org/chp/countryscorecards/

Table 3. Overview of scoreboards in fields other than energy.

Type of Scoreboards

OECD Science, Technology and Industry Scoreboard: The scoreboard measures how science, technology and
innovation foster competitiveness, productivity and growth. http://www.oecd.org/sti/oecd-science-technology-and-
industry-scoreboard-20725345.htm

OECD PISA: PISA is an international student assessment that has enormous impact on national education systems.
Countries such as Germany and Brazil improved their student performance and made their education systems more
inclusive as a result of PISA benchmarks. http://www.oecd.org/pisa/

European Innovation Scoreboard: The European Innovation Scoreboard — previously Innovation Union Scoreboard
— provides a comparative analysis of innovation performance in EU Member States, other European countries, and
regional neighbours. It assesses relative strengths and weaknesses of national innovation systems and helps countries
identify areas they need to address. https://ec.europa.eu/growth/industry/innovation/facts-figures/scoreboards_de

Telekom Innovation Indicator: The indicator shows Germany’s performance in the field of innovation capabilities with
respect to other countries. www.innovationsindikator.de/

Shanghai Academic Ranking of World Universities: The ranking presents the world’s Top 500 universities annually
based on transparent methodology and third-party data. http://www.shanghairanking.com/

Balanced Scorecard at company level: Balanced Scorecard is used extensively in business and industry, government,
and non-profit organizations worldwide. It provides a management tool to help align business activities to the vision and
strategy of the organization. BSCs have evolved from an early use as a simple performance measurement framework to
a full strategic planning and management system. The “new” balanced scorecard transforms an organization’s strategic
plan from an attractive but passive document into the “marching orders” for the organization on a daily basis. It provides
a framework that not only provides performance measurements, but helps planners identify what should be done and
measured. It enables executives to execute their strategies.
https://www.balancedscorecard.org/Resources/About-the-Balanced-Scorecard

European Resource Efficiency Scoreboard: The Resource efficiency scoreboard is a tool and user interface for
presenting key indicators relating to natural resources. For this scoreboard, a limited set of already available indicators
was selected, covering as many as possible of the themes and subthemes identified in the Roadmap to a Resource
Efficient Europe. It is a three tier system based on a lead indicator, a dashboard of indicators and a set of theme specific
indicators
http://ec.europa.eu/eurostat/web/environmental-data-centre-on-natural-resources/resource-efficiency-indicators/
resource-efficiency-scoreboard
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Energy efficiency scoreboards and policy making

Energy efficiency scoreboards have had an effect on policy-
making in multiple ways. At the highest level, these reports
and rankings create a sense of healthy competition amongst
the evaluated entities with regards to progress on energy ef-
ficiency. This sense of competition generates discussion with
key stakeholders and decision makers to eventually identify
policy weakness and steer the conversation towards more am-
bitious energy reduction agendas. ACEEE has an experience of
ten years when it comes to the State Scorecard, and five years
for the International Scorecard. Other scoreboards outside
the energy field have similar experience. We therefore mainly
draw on these experiences when it comes to the impact and
relevance of scoreboards on policy making.

For example, the Governor of Mississippi, the lowest ranking
state in ACEEE’s 2012 State Energy Efficiency Scorecard, pub-
licly expressed the need to improve its standing from last place
and used rankings to motivate the inclusion of energy efficien-
cy in the state’s energy plan and the passage of efficiency policy
in the legislature (Bryant, 2012). The following year, Mississippi
became the most improved state in the nation, jumping from
51% to 47" in the 2013 State Energy Efficiency Scorecard (Office
of Commissioner Brandon Presley, 2013). In another example,
the City of Los Angeles, the second-most populous city in the
United States enumerated its goal to “Be a Top 10 city as rated
by the American Council for an Energy Efficient Economy
(ACEEE)” in its 2015 sustainability plan (PLAN, 2015).

Energy efficiency scoreboards can also be used to justify im-
plementation of more ambitious policies and methodologies
may even guide specific policy development. For instance, the
state of Pennsylvania cites the State Energy Efficiency Scorecard
in its 2015 Climate Change Action Plan, comparing it’s score
to the top-rated state and listing recommendations of a suite of
policies that help reduce energy consumption a and move the
state toward becoming a national leader (Pennsylvania, 2016).
Another state, New Hampshire, cites the criteria used to de-
fine an energy efficiency resource standard (EERS) in ACEEE’s
Scorecard as a basis for its rules establishing a state energy sav-
ings target (New Hampshire, 2016). In the long run, scorecards
could serve as road maps for future energy and climate plans,
by providing lagging countries, states, and cities that are inter-
ested in address the energy efficiency of their economies with
a detailed list of best practice policies in each end use energy
sector to follow.

Similarly, the ODYSSEE-MURE Scoreboard has been pre-
sented to the larger public in Germany, in cooperation with the
German Company Initiative Energy Efficiency DENEFF, with
large resonance in the media and the policy sphere (DENEFF/
Fraunhofer ISI, 2015). While the experience with the ODYS-
SEE-MURE Scoreboard is still recent, it demonstrates strong
potential to have an impact.

Finally, ACEEEs suite of scorecards engage energy offices and
other stakeholders with regards to data collection and therefore
help to identify data gaps in publicly available data. This then en-
courages state, local, and federal governments to make this data
more easily accessible and sometimes goes as far as prompting
them to collect the relevant data from scratch. Data collection
is a critical step in empowering entities to manage their own
energy use and scorecards can help facilitate positive changes.
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Scoreboards outside the energy field, e.g. in the field of edu-
cation as well as innovation capabilities, have shown that score-
boarding can largely structure the debate when it comes to the
evaluation of public policies and their comparison across juris-
dictions. Particularly striking is the impact of the PISA score-
board on education in Germany. The organisation Learning-is-
Open (2013) states: “When the first PISA tests in 2000 placed
German students well below the average in OECD countries
for reading and literacy, the nation was shocked. The revela-
tion sparked a nationwide debate about Germany’s school sys-
tem and what was needed to improve it. Published in 2001, the
PISA 2000 results revealed that the German system was not
providing equal opportunities for all. Students from disadvan-
taged backgrounds were particularly at risk. Rather than basing
the choice of secondary school solely on student achievement
in elementary school, the system was actually denying oppor-
tunity to disadvantaged students”. The same source to conclude:
“Thanks to the combination of reforms and a nationwide effort
to raise performance, Germany’s education outcomes are im-
proving. In the PISA 2009 tests, Germany’s lowest-achieving
students did better than in 2000, while its highest-achieving
students maintained 2000 levels and the negative impact of stu-
dents’ socio-economic background diminished. From 21+ place
in 2000, Germany rose to equal 15" place alongside Sweden,
just ahead of Ireland and France but behind the U.S”

This shows the potential of such scoreboards to stir debate
and policy progress and the value they present in the energy
field where scoring is a relatively new exercise.

Scoreboard methodologies

In this section, we analyse the ODYSSEE-MURE and ACEEE
scoreboards in more detail. We document the methodologies
used to compose the scoreboard, discuss possible impacts of
the methodologies on results, identify the data sources and data
requirements for establishing the scoreboards, and review the
ranking procedures.

DATA REQUIREMENTS AND METHODOLOGY OF THE ODYSSEE-MURE
ENERGY EFFICIENCY SCOREBOARD

ODYSSEE-MURE developed so far separately the ODYSSEE
Scoreboard based on energy efficiency indicators and the
MURE scoreboard for energy efficiency policies. In the future,
both scoreboards will be combined.

ODYSSEE indicator scoreboard

Methodology

The ODYSSEE Indicator Scoreboard scores the level and pro-
gress of countries in energy efficiency, by sector (households,
transport, industry and services). The scoring is done for a list
of selected indicators representative of end-uses, transport
mode or sub-sector. The scoring methodology is based on the
OECD Composite Indicators methodology, which gives nor-
malized scores across the countries within a range of 0-1, ac-
cording to the formula in the inset (minimum and maximum
are defined by the 3 lowest and highest values)>.

2. Direction: -1 if a decrease in the indicator is favoured and +1, if an increase is
favoured).
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Indicator— min indicator +0.5*(1 - direction)

(max indicator— min indicator) * direction

Scoring is done separately for four sectors (households, trans-
port, industry and services):

e Buildings (4 end-uses®)/Transport (3 + 2 modes*): sev-
eral indicators (each combined 50 % by level and 50 % for
the trend). The score of each indicator is multiplied by the
weight of the indicator (for details on the weighting see
ODYSSEE-MURE methodological documents); which has
been defined on the basis of the share of the end-use or
transport mode in the sector consumption. The normalized
indicator scores multiplied by their weight have been added
to obtain the score of each sector.

¢ Industry: energy intensity at EU average industry structure,
and one composite indicator summarizing energy efficiency
trends (ODEX). For ODEX weighting occurs with the share
in energy consumption.

e Service sector: distinguishes fuel and electricity consump-
tion per employee (and also level/trend).

Ranking procedure

To obtain the global score, the score of each sector is multiplied
by the weight of sectors, which are defined according to the
actual sector shares in total final energy consumption of each
country, and then added together.

The ranking occurs through a strong ranking principle, i.e.
country rankings are shown. However, there was debate among
the participants of the ODYSSEE-MURE project whether the
worse countries are to be shown. This is the reason, why pres-
ently only the ten best countries out of 30 are shown. Another
idea discussed was to show beyond the tenth position the coun-
tries only by bands, i.e. 11-15, 16-20 etc.

Data collection and requirements

The data for the indicator scoreboard are collected through the
regular data collection process of the ODYSSEE-MURE pro-
ject, which is also used for other purposes (e.g. analysis for the
EU Commission in the frame of impact assessments, for the
establishment of national reports on energy efficiency progress,
for country or sector profiles etc.). Thus the scoreboard does
not require specific additional data. This regular data collection
differentiates the Indicator Scoreboard from other scoreboards
where the data first need to be compiled. In the ODYSSEE-
MURE project data are collected at national level but through
a harmonised template with harmonised definitions of data.
Data are then checked by the technical coordination of the pro-
jects, which assures that the final data set is harmonised across
the EU countries.

3. Heating, other thermal uses, appliances, penetration solar water heaters.
4. Cars, trucks/light vehicles, air, modal split (passenger/goods).
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MURE indicator scoreboard

Methodology
The MURE Policy Scoreboard presents different types of scor-
ing, in particular scoring based on outputs (achieved energy
savings). In that, MURE makes use of the unique feature that
a large number of energy efficiency measures are quantified in
the MURE database. By default the scoring period comprises
measures from the year 2000 to present but other periods can
be selected. The energy savings are those projected for 2020
at present. This is an important target year in the frame of the
European Energy Efficiency Directive. This approach differ-
entiates the MURE policy scoreboard from the ACEEE score-
boards and other approaches which are input-based (e.g. be
comparing normalised subsidies amounts to energy efficiency
or number of appliance standards).

Information on impacts in terms of energy savings for each
measure in the MURE database takes two forms:

e Quantitative information from dedicated evaluations of
measure impacts’, mostly from evaluations at national level.
Many large impact measures have individual evaluations

e Semi-quantitative expert estimates on measure impacts
which group the measures in three categories. Measures sav-
ing less than 0.1 % of the sector energy consumption (low
impact measures), measures saving 0.1 to less than 0.5 %
of the sector energy consumption (medium impact meas-
ures), and measures saving more than 0.5 % (high impact
measures). For measures in the cross-cutting database the
percentages refer to the overall final energy consumption
of the country. Nearly 90 % of all measures in the database
have been classified in such a manner. These categories have
been derived from the distribution of percentage savings in
cases when a full quantification of measures is available. The
expert estimates are done by national experts from the en-
ergy efficiency agencies participating in the project and are
regularly verified and adapted, if necessary.

Ranking procedure
The following procedure is carried out for the ranking of the
energy efficiency measures:

¢ Quantitative impacts are expressed as a percentage of the
information sectoral final energy consumption. For meas-
ures in the cross-cutting database the percentages refer to
the overall final energy consumption of the country (for the
year 2010). It is assumed that measures with quantitative es-
timates already include the interaction with other measures.

¢ Semi-quantitative estimates are converted to quantitative
estimates by using 0.1 %, 0.3 % (as the average of the cat-
egory 0.1 to less than 0.5 %) and 0.5 % to characterize the
measures. In order to consider interaction between those
measures, a default interaction coefficient per measure is
integrated into the calculation (derived from empirical in-
formation from the quantitative measures where interaction
is explicitly considered).

5. This information is gathered in formal tables and can be retrieved for the policy
scoreboard. At present around 40 % of all 2,400 policy measures in the MURE
database have such a quantitative policy impact evaluation.
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e Measures without a quantitative or semi-quantitative es-
timate are considered as “zero impact” in order to give a
malus to measures which are not characterized. In such a
manner, the monitoring practice in the country is also taken
into account.

e Savings from the cross-cutting sector are established in a
similar manner. The savings from the cross-cutting meas-
ures are then distributed over the four sectors (residential,
services, transport and industry) according to the sector
share in final energy consumption.

The sector results are then normalized with the sector shares
in overall final energy consumption of the country which is set
to 100 %. The corresponding graphs can then be read as per-
centage savings achieved with the energy efficiency measures
of a country (compared to the energy consumption of the year
2010). For more details on the methodology see the ODYSSEE-
MURE methodological documents.®

Data Collection and Requirements

The data on the energy efficiency policies (including on their
quantitative impacts) are collected, similar to the indicator ap-
proach, in a regular manner by energy efficiency agencies in the
EU28 Member States, Norway, Switzerland and Serbia. They
collect in the database national evaluations of energy efficiency
measures. Around 40 % of all measures in the MURE database
have such quantified information.

DATA REQUIREMENTS AND METHODOLOGY OF THE ACEEE STATE AND
INTERNATIONAL ENERGY EFFICIENCY SCORECARDS

International energy efficiency scorecard

Methodology
The 2016 edition of the ACEEE International Energy Efficiency
Scorecard evaluates 23 of the world’s top energy-consuming
countries on 35 different metrics. The analysis examines effi-
ciency in the three largest end-use energy categories: buildings,
industry, and transportation. Also evaluated, as a separate cat-
egory, are national efforts toward improving energy efficiency.
Metrics used to evaluate countries in the International Score-
card are either policy or performance oriented. Policy metrics
highlight best practices implemented by a country. They can
be either qualitative or quantitative. Examples include national
targets for energy efficiency, building and appliance labelling,
and fuel economy standards for vehicles. The performance-ori-
ented metrics measure the energy used per unit of activity or
service extracted; they are quantitative. Examples include the
efficiency of thermal power plants, energy intensities of build-
ings and industry, and average on-road vehicle fuel economy.
The point allocation for the 2016 edition is split 60/40 be-
tween policy and performance metrics based on feedback re-
ceived on previous editions of the report and the understand-
ing that performance metrics in part measure factors other
than energy efficiency such as the local climate’s impact on the
degree to which buildings are heated or cooled. The metrics

6. ODYSSEE-MURE methodological documents available here: http://www.indica-
tors.odyssee-mure.eu/php/odyssee-scoreboard/documents/methodology-odyssee-
scoreboard.pdf.
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used to evaluate a country’s progress and the number of associ-
ated points is provided in detail by Kallakuri et al. 2016 (p. 4/5).

The analysis in the 2016 International Scorecard is intended
to provide readers with a broad bird’s eye view comparison of
energy use and the status of energy efficiency policies in each
country. It is challenging to find a methodology that adequately
captures energy efficiency efforts and allows for comparison
across countries given inherent differences between countries.
For instance, physical factors such as geographic size, climate,
elevation, and availability of natural resources determine to a
great extent the energy a country uses. These conditions are
difficult to control for, and we were not always able to account
for them in our scoring methodology. In general, we made only
modest adjustments to raw data to enable basic comparisons
across countries.

Ranking procedures

The maximum score a country can earn is 100. Each of the
four metric categories is scored out of 25 points. The highest
score available for a given metric is given to at least one country,
which means that if any country were to emulate the top prac-
tices and results in every metric, it could obtain a score of 100.
As aresult, one of the primary goals of the International Energy
Efficiency Scorecard is to provide countries interested in mak-
ing progress on energy efficiency with a series of best practice
cases that can be replicated.

Data collection and requirements

Whenever possible data and indicators on energy consump-
tion and energy efficiency policy was collected from central-
ized, internationally recognized sources such as the IEA, the
World Bank, the World Energy Council, the Organization for
Economic Co-operation and Development (OECD), and the
International Council on Clean Transportation (ICCT). This
information was supplemented with country-level research by
ACEEE staff. Collected data was reviewed by in-country and
subject-matter experts to ensure accuracy and reliability by
circulating data requests and during the external review of the
report. The most significant limiting factor for the analysis was
the availability of consistent, comprehensive data. In a few cases
in which data were unavailable, we assigned scores based on
our best estimates from related information and expert opin-
ion. Metrics were also largely chosen to reflect data availability.

State Energy Efficiency Scorecard

Methodology

The ACEEE State Energy Efficiency Scorecard assesses state
policies and programs that improve energy efficiency across
six different policy areas: utility programs and policies, trans-
portation, building energy codes and compliance, combined
heat and power, state-led initiatives, and appliance and equip-
ment standards. As with the International Energy Efficiency
Scorecard, the State Scorecard also documents best practices,
recognizes leadership and provides an annual benchmark of
the progress of state energy efficiency policies.

To reflect the diversity in policy environments, demograph-
ics, and economic composition amongst states, we chose met-
rics that are flexible enough to capture the range of policy and
program options that states use to encourage energy efficiency.
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The policies and programs evaluated in the State Scorecard
aim to reduce end-use energy consumption, set long-term
commitments for energy efficiency, and establish mandatory
performance codes and standards. They also help to accelerate
the adoption of the most energy-eflicient technologies, reduce
market, regulatory, and information barriers to energy efficien-
cy, and provide funding for efficiency programs. The metrics
and associated point allocation are provided in ACEEE 2016.

With the exception of utility policies, the other policy areas
are not scored on reported savings or spending data attribut-
able to a particular policy action since these data are not widely
available. Instead, given the lack of consistent ex post data, we
have developed best-practice metrics for scoring the states.
Although these metrics do not score outcomes directly, they
credit states that are implementing policies likely to lead to
more energy-efficient outcomes. For example, credit is given
for potential energy savings from improved building energy
codes and appliance efficiency standards since actual savings
from these policies are rarely evaluated. Outcome metrics are
reflected in the methodology where possible; for example, elec-
tric vehicle (EV) registrations and reductions in vehicle miles
travelled (VMT) both represent positive outcomes of transpor-
tation policies.

Ranking procedures

We allocated points among the policy areas to reflect the rela-
tive magnitude of energy savings possible through the meas-
ures scored. We relied on an analysis of scholarly work and a
variety of cross-sector potential studies in addition to expert
feedback to inform our understanding of the energy savings
available in each policy area and the point allocation. Of the 50
total points possible, 20 points were given to utility and public
benefits program and policy metrics, 7 points to building en-
ergy codes, and 4 points to improved CHP policies. We used
the same methodology to allocate the other policy area points,
awarding 10 points for transportation policies and programs
and 2 points for state appliance and equipment standards.

Data collection and requirements

As with the International Scorecard, data for each state is col-
lected by ACEEE staff from a variety of centralized data sources
and supplemented by state-specific research. This data is then
verified and corroborated through a data request which gives
state energy offices and utility commission officials the oppor-
tunity to correct and review data. Data collected is also dis-
played publicly on a corresponding website database.”

Comparison of scoreboard methodologies

There are major similarities but also considerable differences
between the two main scoreboards considered in this article.
Among the similarities between the ACEEE and ODYSSEE-
MURE scoreboards one notes that both use a strong ranking
principle, meaning both scoreboards weight the different crite-
ria and add them up to an overall score. Both also allow trans-
parently tracing the position in the ranking back to individual
criteria at the level of individual energy uses or to policies. The

7.See ACEEE State and Local Policy Database: http://database.aceee.org/.
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degree of details depends on the availability of data. This may
be different across countries, especially when it comes to inter-
national scoreboards.

There are also several differences between ACEEE and OD-
YSSEE-MURE approaches. While ACEEE uses a combined
performance and policy ranking, ODYSSEE-MURE uses sepa-
rate rankings for policy and performance. In the ongoing OD-
YSSEE-MURE project a further step will be taken towards uni-
fying the performance scoreboard with the policy scoreboard.
It will remain important, however, to present transparently the
different components. Another difference is seen in the level of
adjustments made to normalize raw data to enable comparison.
The ODYSSEE-MURE approach uses a number of adjustments
to compare the European countries. For example, the data are
climate adjusted to take into account the climatic impacts. Fur-
ther there are adjustments for differences in industrial struc-
ture, as for example a country with a lot of energy intensive
industry (e.g. Germany or Finland), necessarily have a higher
level of energy consumption than a country with a lot of service
industries (e.g. Denmark). ACEEE also makes adjustments for
climate using heating and cooling degree days in the buildings
sector and accounts for energy intensity in the industrial sector,
but generally avoids these adjustments unless absolutely neces-
sary. A final difference is that ODYSSEY-MURE has a proce-
dure for measuring the impact of particular policies on energy
use to award points while ACEEE awards points only for the
presence of best practice policies.

As evidenced by the suite of ACEEE and ODYSSEE-MURE
scoreboards, there are numerous approaches that can be taken
to evaluate energy efficiency at the national, state or local level.
Above all they can provide useful results for the discussion, as
long as the objective, target audience and methodology for a
given scoreboard are defined in a transparent manner. Future
scoreboard experiments will show which methodologies to
harmonise and which show different facets of energy efficiency.

Results
RESULTS FROM THE ODYSSEE-MURE ENERGY EFFICIENCY SCOREBOARD

Results from the ODYSSEE scoreboard (performance)

Figure 1 shows most recent results from the ODYSSEE indica-
tor scoreboard, combining levels and trends in a performance
ranking, first by sector (here the household sector as an ex-
ample) and finally the overall ranking. Important is, not only
to provide an overall ranking but also the sub-rankings in the
sectors and how they are composed, as this shows the weak
points even for the leader of the performance ranking. The
UK appears in the front position of the performance ranking;
however, a look to the household sector shows that the UK is
doing less well there (the data are adjusted for climate differ-
ences in Europe); there it does not appear among the top 5 but
only at rank 11. Nevertheless, through good performance in
the transport and service sector, it is overall performing better
than other countries.

Results from the MURE scoreboard (energy efficiency policies)

The MURE ranking of energy efficiency policies may occur
along the following four presentations of results:
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Figure 1. Ranking energy efficiency trends and levels based on ODYSSEE indicators (performance ranking).
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Figure 2. Ranking of energy efficiency polices based on ODYSSEE
indicators (policy ranking).

e Output-based scoring (based on energy savings): This score-
board makes use of the information in the MURE database
on energy savings (“policy output”) and compares the sav-
ings with the final energy consumption of the sector or total
final energy consumption for a given year (at present 2010).
This ranking is useful when it comes to the question, how
much energy has been saved by measures taken since a cer-
tain date (here year 2000).

e Output-based scoring (related to energy efficiency potentials):
This scoreboard compares the savings from measures since
arecent date (here 2013, the starting year of the Energy Effi-
ciency Directive EED) with the energy efficiency potentials
at the time horizon 2020 or 2030. This allows to see which
countries have most advanced in the realisation of their en-

ergy efficiency potentials with recent measures. The energy
efficiency potentials were derived from a modelling study
(Fraunhofer ISI 2014).

e OQutput-based scoring (related to 2020 energy efficiency tar-
gets): This scoreboard compares the savings with the energy
efficiency targets at the time horizon 2020. By default the
scoring period comprises measures from 2013 to present.
The targets are either calculated as a flat 20 % target for all
EU countries (reflecting the overall 20 % target of the EU for
energy efficiency) or by taking the EED targets provided by
the different EU Member States.

e Input-based scoring: This input-based scoreboard makes use
of the information in the MURE database on the inputs to
energy efficiency policies (e.g. amount of final subsidies)
and normalizes the inputs with respect to the size of the
country (e.g. Gross Domestic Product or Population) if nec-
essary or other relevant parameters. By default the scoring
period comprises measures from 2000 to present.

Figure 2 shows results from the ranking of energy efficiency
policies according to the savings achieved. The scale on the
horizontal axis can be read as percentage savings achieved by
policy measures since 2000 (a value of 25 for example implies
that 2.5 % of final energy has been saved through energy ef-
ficiency policy measures. From a comparison with the per-
formance indicators (which also include autonomous energy
savings and savings from previous policies). The impacts can
be traced by to the sectoral level, and then to individual poli-
cies.

RESULTS FROM THE ACEEE STATE AND INTERNATIONAL ENERGY
EFFICIENCY SCORECARDS

International energy efficiency scorecard

Figure 3 shows results from the 2016 International Energy Ef-
ficiency Scorecard. Germany earned the most points, scoring
72.5 points, closely followed by Italy and Japan, tied in second
place with 68.5 points. The lowest scoring country was Saudi
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Arabia with 15 points, although this result was largely due to a
lack of available data.

We see different leaders emerging when we rank countries
according to policy-only metrics or performance-only metrics.
Looking at policy-only metrics, Germany retains the #1 slot,
but France joins Italy in the top three and Japan falls several
rankings. For performance-only metrics, Japan rises to the top
and takes the #1 slot, followed by the United Kingdom and Ger-
many. Results clearly change depending on which metrics are
applied and how they are weighted. A wide variety of approach-
es to metric selection, methodology, weighting can be used to
produce valid results and useful rankings. For this reason, the
factors that influence rankings must be clearly explained so the
results can be interpreted.

State Energy Efficiency Scorecard

Figure 4 shows results from the 2016 State Energy Efficiency
Scorecard. California and Massachusetts tied for the top spot in
2016 with Vermont and Rhode Island, followed by Connecticut
and New York joining them in the top tier.

8-343-17 EICHHAMMER ET AL

COMPARISON OF SCOREBOARD RESULTS
Focusing purely on energy use metrics comes with challenges.
First, as mentioned above, energy use can be impacted by more
than just energy efficiency. Geographic conditions and location,
demographics, climate, economy, and other factors play a sig-
nificant role in determining total energy consumption but are
hard to control for when looking at energy intensity or energy
use data. Comparing the percent change in energy use over time
is often a good way to draw comparisons and reduce the need
to account for some of these non-energy impacts. However, this
approach can also introduce disadvantages. Results are highly
sensitive to the baseline year selected and rankings become sig-
nificantly influenced by the time period analyzed. For example, a
jurisdiction that experienced an economy-wide recession during
the time period chosen could rise in the energy-efficiency rank-
ings without undertaking any activity to reduce energy use. Thus,
incorporating an evaluation of policy efforts can often provide a
good complement to energy use metrics.

Likewise, a scoreboard that looks simply at the presence of
certain policies in given jurisdictions has its own limitations.

Figure 3. International ranking of energy efficiency performance and polices in the ACEEE International Energy Efficiency Scorecard.

2016 State Energy Efficiency Scorecard Rankings

Figure 4. Ranking in the 2016 ACEEE State Energy Efficiency Scorecard.
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While tracking particular energy efficiency policies can be a
good indicator of how dedicated a country, state, or city is to-
wards achieving energy reductions, policy-only scoreboards
rarely give a good sense of the detailed differences in energy
consumption by end use or where the best opportunities for
energy efficiency lie. Additionally, the adoption of a policy
often does not necessarily mean that it is fully implemented
or adhered to. To fairly determine policy progress on energy
efficiency, scoreboard methodologies should ideally evaluate
implementation of each considered policy. However, this in-
formation is often hard to come by and usually requires on-the-
ground research. This is a major step forward in the ODYSSEE-
MURE project which gathers quantitative impacts from a large
number of policies.

Another common observation is that room for improvement
on energy efficiency exists everywhere. Countries do not earn
maximum points in either ACEEE or ODYSSEE-MURE.

Future improvement and uses of energy efficiency
scoreboards

The ability to make comparisons is an important exercise for
assessing progress and identifying weaknesses in any field and
presenting information in a ranking format can provide a use-
ful framework for motivating future action. It is important
to understand the way rankings are done and, as long as any
limitations are recognized and discussed, they can prompt new
ideas and changes in policies. To improve the use of energy
efficiency scorecards in the future, the purpose of the rank-
ing and the audience for the results should be clear. Efficiency
scorecards are primarily tools for policy analysis and are not
likely to be useful decision-making tools for other audiences
like energy managers or efficiency engineers. A good ranking
will be methodologically rigorous and rely on accurate data
while also striking an even balance between the simplicity of
identifying approaches to saving energy and the complexity of
accurately measuring energy performance.
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