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Foreword -

Foreword

‘An indicator is a summary measure related to a key issue or phenomenon and derived from a series of observed facts. Indicators
can be used to reveal relative positions or show positive or negative change. Indicators are usually a direct input into Union and
global policies. In strategic policy fields they are important for setting targets and monitoring their achievement.” (*) Indicators
also help to present the most important and relevant features of a given issue or topic to policy makers, stakeholders and citi-
zens. Current international initiatives such as the Post-2015 Development Agenda and in particular the definition of Sustainable
Development Goals, confirm once more the growing importance of indicators in the light of ‘evidence based decision making’.

Indicators are essential components of the information infrastructure provided by official statistics. They are based on basic data
or accounts and, like them, they are produced under strict quality assurance. Official statistics work with established common
methodological frameworks, which ensure consistency over time and place.

Indicators as such contribute to reducing complexity and hence facilitate communication. Synthesizing their information by
means of indicator-based assessment methods is one more step that greatly contributes to producing clear messages to policy
makers, stakeholders and citizens. The use of easy-to-interpret assessment symbols is a key feature of such methods.

Indicator-based assessment methods are not only useful for the purpose of synthesizing information, they are also an essential
tool when it comes to assessing progress towards quantified targets.

A close interaction between evidence and decisions include risks, which have to be addressed with quality assurance measures.
For this purpose, the European Statistics Code of Practice and the UN Fundamental Principles of Official Statistics, in particular
the principles of independence and transparency, play a crucial role.

The growing importance of indicators contrasts with a comparably small amount of methodologically oriented literature. This
report comes therefore at the right time and it is urgently needed. It draws up a state of play of the major initiatives on indicator-
based assessment in Europe. It should serve as a base for the way forward in this field, especially in the context of the SDGs, but
potentially also for indicator systems in other domains of official statistics.

The work on indicator-based assessment developed and exposed in this handbook complements the methodological reflection on
indicators currently carried out by Eurostat. This exercise will lead to a series of papers on statistical indicators.

Finally, I would like to address my thanks to the members of this Expert Group for the excellent and innovative job they have
done. I would also like to address a special thank you to the Swiss Federal Statistical Office who took the initiative to create this
Expert Group and who coordinated its work and hosted it in Neuchétel.

Aol

Walter Radermacher
Director-General, Eurostat
Chief Statistician of the European Union

(") European statistical programme 2013-17, Regulation (EU) No 99/2013 of 15 January 2013.
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- Introduction

Introduction

Context of this handbook

This handbook on indicator-based assessment is anchored in
the work carried out on sustainable development indicators
(SDIs) by several European countries and international or-
ganisations. Following the recommendations of the Agenda 21
adopted in 1992 in Rio de Janeiro (UN 1992) (3, these coun-
tries and organisations started elaborating systems or sets of
SDIs to monitor sustainable development in the mid-90s. This
was done in order to provide a reliable information basis for
a large audience, from individuals to decision-makers.

Several of these actors were soon confronted with the difficulty
of communicating the sometimes complex information pro-
vided by these indicator systems. This difficulty results from
three characteristics of sustainable development indicators and
indicator sets or systems:

— Firstly, the SDI sets or systems typically entail a large num-
ber of indicators given the multidimensional character of
sustainable development. This characteristic conflicts with
the communication function of indicators and with the
fifth of the Bellagio principles (practical focus): ‘a limited
number of indicators or indicator combinations to provide
a clearer signal of progress’ (°).

— Secondly, for the user to understand and interpret the indi-
cators, this same multidimensional character implies that
he has to grasp numerous concepts that he is not familiar
with a priori.

— Thirdly, the sustainable development indicators are gener-
ally classic economic, social or environmental indicators,
which are presented in the perspective of sustainable devel-
opment, outside their original context.

The seventh Bellagio principle (*) (effective communication)
recommends a simple and fast reading of an indicator or group
of indicators. This is not facilitated by the last two characteris-
tics mentioned above. For these reasons, over the last decade,
several countries as well as Eurostat were faced with the chal-
lenge of delivering simple messages that are easy to understand
for the general public, policy-makers and/or stakeholders. They
started almost simultaneously developing methods to synthe-
size the information given by indicators, and/or for assessing
the progress towards sustainable development. The core of this
synthesis activity called ‘indicator-based assessment’ consists
in the following steps that are detailed in the Terminology sec-
tion of Chapter 2:

Chapter 40.

These principles, and their updated version, the BellagioSTAMP (Bellagio SusTainability
Assessment and Measurement Principles), serve as guidelines for assessing progress
towards sustainable development. (Hardi, Zdan 1997 and IISD 2009).

Also mentioned as the sixth principle in the BellagioSTAMP.

1) Define a desired evolution for each indicator, on the basis
of the frame of reference.

2) State the observed evolution of the indicator.

3) Compare the observed evolution with the desired evo-
lution. Depending on the result of the comparison (the
observed evolution is better, similar or worse than the
desired evolution), the indicator is attributed to a posi-
tive, negative or neutral category (or any intermediate
category between ‘positive’ and ‘negative’).

These parallel developments of indicator-based assessment
methods were however not coordinated. They have conse-
quently led to numerous approaches, which are not quite com-
parable a priori. They have also caused a certain confusion
about the terms and concepts that are used.

Furthermore, the descriptions of the indicator-based assess-
ment methods that are applied by national institutions (na-
tional statistical offices, ministries or public organisations) are
often not published, at least not in detail, nor have they been
presented to peers from national institutions. The methods
could therefore not be reviewed by peers.

This situation raises questions among the users, sometimes
even within the statistical offices that are applying the methods
of indicator-based assessment. It also complicates the task for
official statistics agencies or for ministries that wish to benefit
from previous experiences in order to apply indicator-based
assessment to their own indicators, either for the measurement
of sustainable development or for another domain.

Finally, indicator-based assessment methods are used to im-
prove the communication and the diffusion of SDIs and to
draw the attention of policy-makers, the civil society and the
media. However, the organisations who developed these meth-
ods are aware that their use raises several issues, such as the
risk of delivering simplistic messages and the risk of misinter-
pretation of the results by the users. These organisations won-
der whether indicator-based assessment is the way forward and
have expressed their need for an analysis of the strengths and
weaknesses of indicator-based assessment.

Given these conditions, an Expert Group on indicator-based
assessment was set up in the context of the Eurostat Work-
ing Group on Sustainable Development Indicators (WG SDI).
It consists of experts from Eurostat, the United Nations Eco-
nomic Commission for Europe (UNECE) and eight European
countries (Belgium, France, Germany, Netherlands, Norway,
Sweden, Switzerland, United Kingdom) that have relevant ex-
pertise with indicator-based assessment methods.

Aim and structure of this handbook

The objective of the handbook is to present and discuss the cur-
rent state of the art in Europe in the field of indicator-based as-
sessment in official statistical institutions, ministries and pub-
lic organisations. The handbook aims to share and compare
experiences, create a common base of knowledge and unify the
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terminology in this field of activity, but not to provide any rec-
ommendation on which assessment method should be used. It
does not claim to answer the question whether indicator-based
assessment is the way forward, however it contributes to the
debate on this matter. This overview of the situation should
give a basis for further, potentially common steps. This hand-
book is aimed at people from administrations or civil society
working with lists or systems of indicators, not only SDIs,
and willing to improve the communication on the indicators.
It could also contribute to the work on Sustainable Develop-
ment Goals (SDGs) initiated after the Rio+20 Conference in
2012 (UN 2012, paragraph 250 ff), especially in the definition
of indicators and targets and in the use of methods to assess
the indicators and communicate the results of the assessments.

Introduction -

This handbook is neither about the measurement of sustain-
able development (%), nor on the assessment of the relevance of
indicators to measure sustainable development or some aspects
of it, nor on the building of indicator systems in general.

This handbook describes the goals and the role of indicator-
based assessment as well as the context in which it is inserted.
It suggests a common terminology in the field of indicator-
based assessment, establishes a classification of the methods
and compares those used by the members of the Expert Group
on the basis of a common sample of indicators. This handbook
also gives an overview of how the methods and results of the
indicator-based assessment are communicated. It finally out-
lines possible future developments in the field of indicator-
based assessment.

NOTE ON THE TERMINOLOGY

Terminology has been defined in the context of this handbook. It is presented in Chapter 2, section 2.1.

The terms that are defined in this terminology are in colour at the beginning of each new section in Chapters 1 to 4.

B Getting messages across using indicators
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-I The role of indicators and assessment

1.1

The work on sustainable development indicators (SDIs) was
launched in 1992 at the United Nations Conference on Envi-
ronment and Development (also known as the Rio Earth Sum-
mit). Governments recognised in Agenda 21 that indicators of
sustainable development need to be developed to provide a sol-
id basis for decision-making at all levels and to contribute to
a self-regulating sustainability of integrated environment and
development systems (Agenda 21, Chapter 40, paragraph 40.4).
This document also encouraged the use of such indicators in
satellite accounts and eventually in national accounts and men-
tioned that the development of indicators needs to be pursued
by the UN Statistical Office, as it draws upon evolving experi-
ence in this regard (Agenda 21, Chapter 40, paragraph 40.6).
Two decades later, considering the development of account-
ing systems (e.g. the System of Environmental-Economic Ac-
counting SEEA (UN/EC/IMF/OECD/World Bank 2003)), sev-
eral organisations recommend a slightly different approach,
namely the usage of SDIs that are based on accounting sys-
tems because these indicators are able to measure assets and
flows and thus have a strong connection to core elements of
the Brundtland definition of sustainable development (see e.g.
Hass, Palm 2012, p. 38 ff, or UN 2014a). The final document of
the UN Conference on Sustainable Development Rio+20 held
in 2012 reemphasizes the role and the importance of indicators
to measure and accelerate progress (UN 2012, paragraph 104).

Policy context

In order to support the implementation of this commitment,
the UN Commission on Sustainable Development (UN CSD)
adopted a work programme on sustainable development indi-
cators at its third session in 1995. The objective of this work
programme was to develop and define SDIs, to promote their
use and enable countries to use SDIs. A set of more than 100
SDIs was defined and tested by more than twenty countries
from different regions as well as Eurostat.

At the European level, Eurostat played a key role to promote
the use of SDIs. After the United Nations World Summit on
Sustainable Development (Johannesburg summit) in 2002, Eu-
rostat first set up a task force on SDIs in 2002, gathering coun-
tries with experience in the development and use of SDIs. In
2005, this task force defined a first set of SDIs at the EU level. In
2006, a renewed sustainable development strategy was adopted
at the EU level, and Eurostat received the mandate to publish
alist of SDIs in a monitoring report every two years in coopera-
tion with Member States. Hence, the task force was replaced by
a working group open to all EU and EFTA countries in order to
involve them in the drafting of the monitoring reports and to
share experiences between Member States and with Eurostat.

When the work on SDIs started in the late 1990s, the challenge
for the organisations working on SDIs was mainly to define
a measurement framework, also called an indicator frame-
work, and then select the relevant SDIs to monitor sustainable
development as defined in the framework. There have been
many attempts to create general frameworks for sustainable
development indicators at regional, national and international

levels. A UN report (UNDESA 2007) gave a survey of indica-
tor frameworks previously and currently applied, including the
DPSIR (°) frameworks, issue- or theme-based frameworks (typ-
ically policy-based approaches, see hereunder), capital frame-
works, accounting frameworks and aggregated indicators.

Typically, the approaches that organisations followed to define
their indicator framework can be classified into two categories:
policy-based approaches and conceptual approaches (adapted
from UN 2009).

a) Policy-based approaches

Several countries or international organisations use their
sustainable development strategy (prepared by policy-mak-
ers) as a frame of reference (see Chapter 2, section on Termi-
nology) and hence defined indicators to monitor or assess
the progress towards the objectives of the strategy. This is
for example the case for the United Kingdom SDIs (see e.g.
DEFRA 2013) or for the EU SDIs (see e.g. Eurostat 2011). In
such cases, the SDI sets reflect the content of the strategies
and are limited to the issues/themes covered by these strate-
gies. They are typically organised according to the issues/
themes of the strategy.

b) Conceptual approaches

Other countries or international organisations defined
a conceptual framework (see Chapter 2, section on Ter-
minology) that allows selecting and organising the indica-
tors. The framework includes a frame of reference that can
be independent from political priorities (7), or that can be
derived from a sustainable development strategy (e.g. Bel-
gium). A conceptual framework also includes a model of
the interactions between the economic, environmental and
social factors and/or between flow and stock variables (e.g.
DPSIR framework, or the Swiss MONET typology). In both
cases, the resulting indicator system presents a structure
that includes both a thematic and a model-based organisa-
tion of the indicators.

It is worth pointing out that the difference between the two
described approaches lies in the measurement concept. The
sustainable development strategies on which the policy-based
approaches rely are, or can be, themselves based on references
such as the Brundtland report or the Agenda 21. These refer-
ences are, however, the basis for the definition of the issue of
sustainable development and are not concepts for the measure-
ment of sustainable development. Accordingly, a ‘conceptual
framework’ does not only define what to measure (the themes,
the topics), but also how to measure it by using a model of sus-
tainable development processes and/or their interactions (e.g.
an indicator typology).

(6) Driving Forces — Pressures — State — Impact — Responses.

() Such as the Swiss Sustainable Development Principles that take into account the
themes, principles and objectives of the international sustainable development
documents or commitments (e.g. Brundtland report, Agenda 21).
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1.2 The need to provide
a summary or
a comprehensive assessment

As mentioned in the Introduction, a key challenge for the or-
ganisations publishing sets of SDIs is to deliver easily commu-
nicable synthetic messages on the progress towards sustainable
development and hence to ensure that indicators are actually
used in the policy process or by citizens. This is all the more
important because, even if large resources have been allocated
to establish SDIs, their effectiveness in influencing actual poli-
cies and practices often remains limited (see Parris, Kates 2003,
Bell, Morse 2003, Pinter, Hardi, Bartelemus 2005) and there is
in general a growing pressure to use highly aggregated indices
instead of lists of SDIs since they look more attractive in terms
of communication (*) (see Hass, Palm 2012, p. 22-23).

The work on SDIs is characterised by the normative nature of
the concept of sustainable development. Sustainable develop-
ment principles and objectives have been adopted at the United
Nations Conference on Environment and Development in
1992 (Rio Earth Summit), in particular in the Rio Declaration
and in Agenda 21. They are the reference for most actors work-
ing on sustainable development and were actually developed
at regional, national, supranational levels according to the po-
litical priorities and responsibilities. This normative nature of
sustainable development implies that the persons in charge of
its monitoring could rely on the internationally agreed princi-
ples and objectives to go beyond the simple statistical descrip-
tion of the state and evolution of a phenomenon, and to assess
the progress towards sustainable development.

This raises the question of the objectives against which the
indicators are assessed. In the sets of indicators founded on
a policy-based approach, the objectives against which the indi-
cators are assessed are determined in the sustainable develop-
ment strategy, be it at the regional, national, or supranational
level. In the sets of indicators founded on a concept-based
approach, the objectives against which the indicators are as-
sessed can either be defined within the conceptual framework
underlining the indicators (e.g. Switzerland), or taken from the
sustainable development strategy or other policy documents
promoting sustainable development (e.g. Belgium).

In order to carry out such assessments and deliver synthetic
messages, the organisations in charge of SDIs have been work-
ing at two levels: at the level of each single indicator in a first
stage, and at the level of groups of indicators in a second stage.

a) Assessment at the level of individual indicators

At the level of individual indicators, the organisations have
been working on conveying a simple message on the basis of
the trends shown by the indicators. In order to provide such

Indices aggregating a large number of variables or indicators in a single number (e.g.
environmental performance indicators) are in general more attractive than lists of SDIs
but they raise several other problems in terms of transparency and methodology.
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a message, they compared the observed evolution and/or
status of an indicator with its desired evolution. This com-
parison allows providing a positive, negative, neutral (or
any intermediate category between ‘positive’ and ‘negative’)
assessment of the indicator.

The desired evolution of an indicator may take the form of
a quantified target with or without a year to reach it (e.g.
achieve 3 % of GDP (°) in research and development expen-
ditures by 2020), or of a general direction to be followed (e.g.
reduce atmospheric pollution). The assessment method will
change according to the form of the desired evolution (see
Chapter 2).

The definition of the desired evolution of the indicators de-
pends largely on the indicator framework chosen by the or-
ganisations publishing sets of SDIs:

— If the framework is policy-based, the desired evolutions
are set by the objectives defined in the sustainable devel-
opment strategy. For example in Germany, 38 indicators
have been defined to monitor the National Strategy for
Sustainable Development and for most of these indica-
tors quantitative targets were defined.

— If the framework is conceptual, the desired evolutions
can either be set by the content of the framework, or by
political objectives defined in sustainable development
strategies. For example, Switzerland has defined in its
indicator framework several principles or postulates that
define the desired directions for the indicators. In Bel-
gium, although the indicators are defined on the basis of
a conceptual framework, they are assessed against politi-
cal objectives defined in various political commitments.

It is also important to specify that several SDI sets also in-
clude accompanying variables, named ‘contextual indica-
tors’ (1) (or also ‘descriptive’ or ‘situational’ indicators),
which are not assessed because they do not monitor a spe-
cific objective or are not policy responsive (e.g. number of
persons per household in the EU SDI set) and their assess-
ment is not considered to be relevant.

b) Assessment at the level of groups of indicators

At the level of groups of indicators (in the form of lists or
tables), the main task consists in summarizing the assess-
ments made at the level of the individual indicators. This task
raises the following questions: How to summarize/synthe-
size the individual assessments? And, How to communicate
the summary/synthesis? The main concern when answering
these questions is to maintain a high level of transparency,
avoiding to hide some negative trends, for example, and in
some way facilitating and encouraging the reader to look at

(°) Gross Domestic Product.

(%) Generally, contextual indicators are difficult to interpret in a normative way. They
are included in the set because they provide valuable background information on
issues having direct relevance for sustainable development policies and are helpful to
understand a topic (Eurostat 2011, p. 38). Considering the definition of ‘indicator’ that is
used in this handbook, the ‘contextual indicators’ should rather be named contextual
variables, or contextual information.
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-I The role of indicators and assessment

the individual indicators. The summary assessment should
indeed invite the reader to look at the individual indicators
and hence increase the accessibility to information provided
by indicators. Chapter 3 deals in detail with these issues,
showing several examples in some Expert Group countries.

1.3 Contribution of indicator-
based assessment to policy
evaluation

Evaluation can be defined as the ‘judgement of interventions ac-
cording to their results, impacts and needs they aim to satisfy’
(European Commission 2004). Evaluation is a discipline in it-
self that has a very large spectrum. Since the work on indicator-
based assessment uses indicators to evaluate or assess whether
sustainable development objectives are achieved, it looks at the
outcomes of policies and is therefore clearly connected to evalu-
ation and in particular policy evaluation (see Figure 1.1).

SDIs indeed provide information on the global impacts, i.e. the
long-term effects/outcomes of an intervention. Therefore, when
we assess SDIs against political objectives, we actually look at
these outcomes. We assess the evolution or status of indicators
that can be indirectly influenced by the sustainable develop-
ment policies or strategy, but also by any other phenomenon,
be it of a social, economic or environmental nature, like a glob-
al economic crisis or a volcanic eruption. Hence, the work done
on indicator-based assessment is part of an evaluation process,
but is of course only a small contribution to an evaluation pro-
cess that should cover all the elements mentioned in Figure 1.1.

1.4 Role of official statistics

Information produced by official statistical institutes differs
from the myriad of other information available in that these
institutes have to follow principles to produce and disseminate

statistical information. These are the United Nations Funda-
mental Principles of Official Statistics (UN 2014b), the Europe-
an Statistics Code of Practice (ESSC 2011), and the guidelines
and principles about quality in statistics established by many
countries.

These principles play an important role in the very norma-
tive field of sustainable development and considering the risks
mentioned in the Introduction (i.e. delivering simplistic mes-
sages and misinterpretation of the results by the users). They
state among other things that:

— statistical authorities have to be professionally independent
from other policy, regulatory or administrative bodies as
well as from private sector operators in order to ensure the
credibility of the statistics (Principle 1 of the EU principles);

— statistical agencies need to decide according to strictly pro-
fessional considerations, including scientific principles and
professional ethics, on the methods and procedure for the
collection, processing, storage and presentation of statistical
data (Principle 2 of the UN principles);

— statistics have to be produced and disseminated in an im-
partial and objective manner, respecting scientific inde-
pendence (Principle 6 of the EU principles);

— statistics should be presented in a clear and understandable
form, disseminated in a suitable and convenient manner,
available and accessible on an impartial basis with supporting
metadata and guidance (Principle 15 of the EU principles).

Assessment methods and the assumptions made have to be de-
fined absolutely independently from any political pressure, and
have to be well documented and published.

Of course, the fundamental principles of official statistics can
be adopted and applied by official and non-official bodies that
are not official statistical agencies. But official statistical agen-
cies are probably best suited to guarantee the independence
from political pressure and the respect of strictly professional
consideration because their independence is specified in law,
according to Principle 1 of the EU principles.

Figure 1.1: General model of the policy evaluation. Adapted from Balthasar 2000 (p. 13-25) in Feller-Lénzlinger et al. 2010.
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How to get messages across using indicators? This is the core
question this handbook tries to answer by presenting state-of-
the-art indicator-based assessment methods used in several
European countries and Eurostat in the field of sustainable
development. It is not the aim of this chapter to judge whether
or not the methods are good: they all have their advantages
and shortcomings. This chapter, rather, presents the rationale
behind each of them and the situations in which they can be
used, with examples from practice.

The chapter begins with the definition of the terminology used
throughout the whole handbook and then presents the meth-
ods themselves, grouped into four categories. In order to do so,
each method has been applied on the same indicators from the
Eurostat Monitoring report (Eurostat 2011). Some of the meth-
ods are described in a very detailed manner in country-specific
publications, some in less detail. In such cases, the information
given in this chapter was communicated directly by the Expert
Group members. A list of the country-specific publications and
websites is available in Annex 2. The data aims at illustrating
the methods with practical examples and is not the most up-
to-date. Unless otherwise stated, EU-27 data downloaded from
the Eurostat database between March and June 2012 was used.

2.1 Terminology

As mentioned in the Introduction, several countries and in-
ternational organisations began developing and using sus-
tainable development indicators (SDIs) and carrying out indi-
cator-based assessment in the middle of the 1990s, following
the recommendations of the Agenda 21. These activities were
poorly coordinated, if at all, and this has led to a variety of
assessment methods and terms used to describe these meth-
ods. The Expert Group on Indicator-based Assessment agreed
on common terminology, presented below, and this is used
throughout the whole handbook.

It should be noted that this terminology does not aim at pro-
viding universally valid definitions. The common understand-
ing of terms such as ‘indicator’ or ‘frame of reference’ can be
different outside the context of this handbook.

211 Terms terminology

If a term is in colour in the text of a definition or in the rest of
the handbook, it means it is itself defined in the terminology.

Average Annual Growth Rate (AAGR)

The Average Annual Growth Rate (") is the constant growth
rate needed to obtain the final value from the initial value in
n periods. The formula for its calculation is shown in equation 1.

AAGR = "|finalvalue | )
initial value

(") The AAGR is sometimes also called Compound Annual Growth Rate (CAGR).

where 7 is the number of periods.

Base year

The base year is the first year of the period analysed. The value
of the indicator at base year usually is the reference value (see
Figure 2.1 and also the definition of ‘reference value’). It can be
decided that, by principle, the base year is the same year for all
indicators of a given indicator set or system, e.g. 1992 (year of
the Earth Summit in Rio), or year of publication of a political
programme such as a national sustainable development strat-
egy. In practice, however, there is not always data available for
each indicator at base year. In such cases, the earliest data after
the base year is generally used.

It can also be decided that the base year is indicator-specific,
e.g. the year of the setting of a target for a given indicator. How-
ever, in this case, adaptations sometimes have to be made in
practice due to lacking data at base year.

Conceptual framework

A conceptual framework is essentially a measurement frame-
work for the issue dealt with (e.g. sustainable development)
that allows the setting up of an indicator system. It consists of
the following elements:

— A frame of reference, which defines the important aspects
for the highlighted issue (e.g. population in good health,
economic stability or preservation of natural resources can
be defined as important aspects for the issue of sustainable
development). The frame of reference also allows the defi-
nition of the desired evolution of each indicator. Examples
of a frame of reference are national sustainable develop-
ment strategies, or the three dimensions and the 45 Prin-
ciples of Sustainable Development in the Swiss SDI system
(MONET).

— A systemic structure, which ensures that the important as-
pects are monitored by the relevant indicators and helps to
avoid an arbitrary indicator selection. Examples of systemic
structures are the DPSIR structure for the Belgian SDIs or
the indicator typology in the Swiss indicator system.

— Predefined criteria and processes for indicator selection, so
that the roles and responsibilities are set in advance for all
actors involved with indicator selection.

Desired direction

A desired direction is set for any indicator, implicitly or ex-
plicitly (see definition of ‘Indicator’). The desired direction has
three ‘modalities™ ‘increase’, ‘decrease’, or ‘stability’. If an in-
dicator is accompanied by a target value, the desired direction
consists of the direction the indicator should follow from the
reference value in order to reach the target. If an indicator is
not accompanied by a target, the desired direction is set, im-
plicitly or explicitly, according to the frame of reference. The
desired direction is an element of the desired evolution.
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Desired evolution

The desired evolution is the evolution against which the ob-
served evolution of the indicator is compared in order to
perform indicator-based assessment. The desired evolution
of an indicator can simply be its desired direction (increase,
decrease, stability) or it can be calculated on the basis of ad-
ditional information such as a reference value, a target value,
and a target year.

Frame of reference

A frame of reference is intrinsically normative as it allows the
definition of a desired evolution for each indicator of an indica-
tor set. In practice, a frame of reference can be a political pro-
gramme (such as a sustainable development strategy (SDS), or
a part of a conceptual framework (such as the qualitative objec-
tives and the principles of the MONET conceptual framework).

It should be noted that the notions of ‘frame of reference’ and
‘conceptual framework’ refer to the measurement by indicators
of the issue dealt with (e.g. sustainable development). A politi-
cal programme such as a sustainable development strategy, al-
though it relies on conceptual aspects, cannot be considered to
be a conceptual framework on its own, because it lacks a sys-
temic structure as well as selection criteria and processes.

Indicator

The term ‘indicator’ is used in many different contexts and
by various scientific disciplines. There is no universally valid
definition of it. In the context of this handbook, an indicator is
defined as a statistical variable presented in the form of a time
series and chosen to monitor the evolution of a specific aspect
of the issue dealt with (e.g. the aspects of health, economic ef-
ficiency or natural resources for the issue of sustainable devel-
opment) towards a desired direction or a target value. This un-
derstanding of the term ‘indicator’ corresponds to what is also
called ‘performance’ or ‘normative’ indicators. Usually, an in-
dicator consists of only one variable (or is the result of the com-
putation of several variables). The variable does not have to be
causally linked to the process under review, but it should repre-
sent an important aspect of this process. The variable is always
accompanied by information about what process it relates to,
why it has been chosen to represent this process, in what direc-
tion it should evolve/what target it should reach, and in what
direction it actually evolves/what its situation is regarding the
target. It should be noted, however, that this information may
not systematically be communicated to the user.

Indicator-based Assessment

Indicator-based assessment refers to the positive, negative,
neutral (or any intermediate class between ‘positive’ and
‘negative’) qualification of an indicator based on the compari-
son between its observed evolution (and/or status), and the
desired evolution set for the indicator by means of a frame of
reference.

B Getting messages across using indicators
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The name ‘indicator-based assessment’ originates from the de-
sire of the Expert Group members to clearly distinguish this
activity from any other assessment activity, such as the assess-
ment of the statistical quality of indicators, or the assessment
of the effectiveness of policies (controlling).

‘Indicator-based assessment’ consists in the following steps:

1) Define a desired evolution for each indicator, on the basis
of the frame of reference.

2) Determine a method to compare the desired evolution
with the observed evolution or status of the indicator,
and define the thresholds to delimit what observed evo-
lution is considered fully, partially and not correspond-
ing to the desired evolution (resulting in a positive, neu-
tral and negative qualification of the indicator).

3) Calculate the observed evolution or status of the indica-
tor in the period analysed.

4) Compare the observed evolution of the indicator with
the desired evolution using the method determined in
step 2. Depending on the result of the comparison (ob-
served evolution fully, partially or not corresponding
to the desired evolution) and according to predefined
thresholds, the indicator is attributed to a positive, nega-
tive or neutral class (or any intermediate class between
‘positive’ and ‘negative’).

In this process, it is important to distinguish between the de-
sired (or observed) direction (increase, decrease or stability)
and the result of the indicator-based assessment (positive, neu-
tral or negative qualification of an indicator).

Indicator set

In this handbook, an indicator set is defined as a list of indi-
cators based on a frame of reference, as opposed to an indi-
cator system, in which the indicators rely on a conceptual
framework.

Indicator system

In this handbook, an indicator system is understood as com-
prising a conceptual framework and the indicators stem-
ming from such a conceptual framework (see also Chapter 1,
section 1.1).

Monitoring

Monitoring includes the collection, analysis and presentation
of information with the aim of tracking the evolution of a par-
ticular domain or field of activity of a public authority or soci-
ety in a methodical manner, in the long run, for early detection
of problematic changes (Wachter 2010).

Observed evolution

In order to carry out indicator-based assessment, the values of
an indicator over time need to be summarized in an observed
evolution. A method has to be defined to do so, which implies
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choices such as the period analysed (e.g. from the year 2000 to
the last available value of the indicator) and the values of the
indicator taken into account. The observed evolution is there-
fore a simplification of the information. It can be expressed e.g.
only as a direction (‘increase’, ‘stability’, ‘decrease’) in trend as-
sessment methods (see section 2.2.4), or as a direction together
with a rate of change (e.g. AAGR). The values of the indicator
that are taken into account for the definition of the observed
evolution influence the observed direction, and it is important
that users of indicator-based assessment methods are aware of
this.

Period analysed

The period analysed is the period considered for carrying out
indicator-based assessment and has to be defined for each in-
dicator. It begins with the base year (see Figure 2.1) and often
ends, in practice, with the last available value of each indicator.
A minimum length of the period and a minimum amount of
data points in the period have to be defined, below which an
indicator-based assessment is not possible. In practice, a mini-
mum length of three years and a minimum amount of three
data points are often required.

It is also possible to define two (or more) periods analysed, e.g.
in order to carry out a short- and a long-term assessment. In
the United Kingdom for example, two assessments are carried
out: one over the period ‘1990 to last available value’ and one
over the period 2003 to last available value’. In addition, the di-
rection of change between the penultimate and the latest year
is provided as information (see DEFRA 2010).

Reference value

Value of the indicator at base year (see Figure 2.1). Some coun-
tries use an average of several years — usually the average of
the value of the indicator at base year and of the two adjacent
or following values — as a reference value at base year. They do
so in order to reduce the effect of the value of a particular year.

Status

The status of an indicator is a value of the indicator that does
not take into account the evolution of the indicator. For exam-
ple: last available value of the indicator used for comparison
with target value when no target year is defined.

Target Path

Path calculated on the basis of a reference value and of the tar-
get value at target year (see Figure 2.1) . Two methods for cal-
culating a target path are currently in use:

Linear target path

Path with a constant slope (straight line). The slope of the path
is calculated with the following formula (equation 2):

b= final value — initial value @)

Slope of the linear target pat Final year = initial year

Non-linear, exponential target path

Path with a constant percentage of increase (curve). The growth
rate of the path is its AAGR.

Target value

A target, or target value, is understood in this handbook as
a value that the indicator should reach, accompanied or not by
a deadline to achieve this value (target year) (see Figure 2.1).
Among the Expert Group members using targets (Belgium,
Eurostat, Germany and Switzerland), the setting of targets
is not the responsibility of the statistical office, but of policy-
makers and/or politicians. A typical example of a target set by
policy-makers with a target year is the Kyoto target for green-
house gas emissions; a typical example of a target set by policy-
makers with no target year is the share of official development
assistance (ODA) in the gross national income (GNI).

Target year

Year at which a target value set for an indicator has to be reached
(see Figure 2.1). The target year allows to calculate a target path
or to extrapolate the indicator based on the value(s) of the indi-
cator at some point in time and on the value of the target at tar-
get year. Not all target values are accompanied by a target year.

Threshold

Thresholds are needed to delimit the positive, negative and
neutral qualification classes attributed to indicators by the in-
dicator-based assessment process (comparison of the observed
and desired evolutions). The definition of the thresholds de-
pends on the type of assessment method chosen, in particular
on how the desired and observed evolution are compared.

2.1.2 Charts terminology

Figure 2.1 presents all the elements used in the different meth-
ods presented below. Time (t) is represented on the x-axis. The
values of the indicator (y) and, where applicable, of the target
and target path (x) are represented on the y-axis.

Not all these elements are relevant for all methods.

2.2 Method classification

The members of the Expert Group use a variety of methods
to carry out indicator-based assessment, and there are further
methods that could potentially be implemented. This chapter
classifies the methods into four categories, on the basis of the
(non-)availability of certain pieces of information concern-
ing the desired evolution of the indicators (target value, year
to achieve the target value, desired direction). This is crucial
because in the current context, it is usually not the role of those
responsible for selecting indicators and for carrying out indi-
cator-based assessment to define target values and target years.
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Figure 2.1: General chart terminology
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They therefore depend on the setting of such targets by policy-
makers. The types of methods that can be applied, greatly dif-
fer depending on the availability of such pieces of information.
The suggested classification is presented in Figure 2.2.

The numbering of the methods (1 to 4) refers to a hierarchy in
the methods. The category 1 methods require the most pieces
of information concerning the desired evolution of each indi-
cator (target value and target year). The category 4 methods
only require that a desired direction (increase, decrease or sta-
bility) is defined for each indicator. This means that if an indi-
cator is accompanied by all the information required for the
use of a category 1 method (target value and target year), it can
also be assessed with a category 2, 3 or 4 method, and so on. It
should be noted that these methods are not mutually exclusive.

Figure 2.2: Classification of the methods into four categories

x,: value of the target path at the year of the last available value

The classification of the methods is inspired and adapted from
the work carried out by Hulliger, Lussmann 2010. A corre-
spondence table in Annex 1 shows the similarities between
the classification used in this chapter and the one suggested
by Hulliger & Lussman. Eurostat uses a further method to

assess decoupling indicators, which is not presented in this
handbook.

The sections 2.2.1 to 2.2.4 below describe the categories of as-
sessment methods 1 to 4 (see numbers in Figure 2.2). They are
structured in the following manner:

— General description of the method with an example of an
EU sustainable development indicator that can be assessed
with this kind of method, if relevant.

Target value available

No target value defined

Target year available No target year defined

eurostat B Getting messages across using indicators

Rate of change available Direction available
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— List of the additional elements that need to be defined in
order to be able to carry out indicator-based assessment. In
practice, it is the responsibility of those carrying out indi-
cator-based assessment to define these additional elements.

— For the assessment categories 1 and 4, sub-classification of the
methods within the category, with comments on the similari-
ties and differences between the methods, where relevant.

— Detailed description of the method(s) actually used by the
members of the Expert Group.

— Comparison of the methods in use for the assessment cat-
egories 1, 2 and 4.

2.2.1 Category 1: target value and target year

available

The methods described in this section rely on the existence of
a relevant target, x,, defined at year t, (target year). A typical
example of an indicator that could be assessed with this kind
of method is the EU sustainable development indicator ‘Early
leavers from education and training the EU target is to reach
a maximum of 10 % of early leavers from education and train-
ing (x,,) by 2020 (t,) in comparison to 2003 (t,).

In addition to the target value x, and the target year t,, the fol-
lowing elements have to be defined in order to carry out an
indicator-based assessment:

— Base year t, (defined as 2003 in the above example).

— Reference value x, (in practice, the reference value is often
the value of the indicator at base year for category 1 assess-
ment methods — except for the German method, see below).

— Calculation method for the target path (see section 2.2.1.1)
or the projection/extrapolation (see section 2.2.1.2).

— For example: slope or AAGR calculated on the basis of the
reference value and of the target value.

— Actual value(s) of the indicator to be taken into account for
the comparison with the target path or the target value.

— For example: reference value x,; and last available value of
the indicator y,.

— Method for comparing the value(s) of the indicator with the
target path or the projected value at target year with the tar-
get value.

— For example: ratio of the slope of the target path and of the
actual evolution of the indicator.

— Threshold(s) of deviation of the value(s) of the indicator
from the target path or target value. These thresholds deter-
mine the assessment categories.

— For example: less than 20 % deviation from target path or
from target value for a positive assessment.

In practice, the base year is often defined by policy-makers, but
the other elements are usually defined by those responsible for
the indicators and their assessment.

2.2.1.1 Target path

The assessment consists in comparing the indicator (e.g. differ-
ence between reference value and last available value) to a theo-
retical, calculated target path (see Figure 2.3). The target path
is connecting the value of the indicator at base year (reference
value) with the target value at target year. There are several

Figure 2.3: Comparison of a value of the indicator with a target path
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ways to calculate a target path (e.g. linear and non-linear target
paths), and these differences have an impact on the result of the
assessment. Actually, the target path itself is rarely calculated
and presented, it is rather its slope or growth rate that is used
for the assessment.

When calculating a target path (or its slope/growth rate), the
direction in which the indicator should evolve in order to reach
the target (desired direction) is implicitly taken into account.
The direction depends on the relation between the reference
value and the target value: if the target value is higher than the
reference value, the implicit desired direction will be ‘increase’;
if the target value is lower than the reference value, the implicit
direction will be ‘decrease’. The desired direction is indicated
by the sign of the slope or of the growth rate.

The desired rate of change is also implicitly taken into account
and corresponds to the slope or the growth rate of the target
path.

2.2.1.1.1 Linear target path

A linear path from the base year to the target year is calculated
with a simple linear equation:

X —X
X=Xt (tx - ta) ¥ (:ftm) (€))

1 0

Where t_is the year at which one wants to calculate x.
The linear path corresponds to the desired evolution.

In the methods in use presented below, the observed evolution
is calculated on the basis of two values of the indicator: refer-
ence value (x, ), which corresponds to the value of the indicator
at base year (y, ), and last available value of the indicator (y,).
These methods therefore do not consider the historical path of
the indicator between t and t.

Methods in use

Belgium (%)

A linear target path starting at base year is calculated with the
following formula for the theoretical slope:

X1 ™ %

t—t @)

1 0

theoretical slope =

The ratio of the distance between the reference value x  and the
last available value y versus the distance between the reference
value x,  and the target path value x, (obtained with equation 4)
is then calculated and used for the assessment:

ratio used by Belgium = RO
y belg X —x )

t0

There are two thresholds: ratio of 0.8, and of 0.5. There are
hence three assessment classes:

(%) Belgium changed its assessment method in 2011 for a method that is similar to the
Eurostat method (for indicators with a target value and target year). However, in order
to show as many different examples as possible in this handbook, it was decided to
describe the method used until 2011.
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a) If the ratio is greater than 0.8, which means that the indi-
cator is evolving in the desired direction and that the last
available value of the indicator amounts to 80 % or more
of the target path value, the assessment is positive.

b) If the ratio is smaller than 0.8 but greater than 0.5, which
means that the indicator is evolving in the desired direc-
tion and that the last available value of the indicator lies
between 50 % and 80 % of the target path value, the as-
sessment is neutral.

¢) If the ratio is smaller than 0.5, which means that the in-
dicator either evolves in the desired direction but the last
available value of the indicator is smaller than 50 % of the
target path value, or the indicator evolves in the direc-
tion opposite to the desired direction, the assessment is
negative.

Switzerland

The ratio of the observed and desired slopes is calculated
directly:

Y™ %
t—t, (6)
X0~ X

L=t

ratio used by Switzerland =

There are two thresholds: ratio of 0.97, and ratio of 0. There are
hence three assessment classes:

a) If the ratio is greater than 0.97, which means that the in-
dicator is evolving in the desired direction and that the
last available value of the indicator amounts to 97 % or
more of the target path value, the assessment is positive.

b) If the ratio is smaller than 0.97 but greater than 0, which
means that the indicator is evolving in the desired direc-
tion and that the last available value of the indicator lies
between 0 and 97 % of the target path value, the assess-
ment is neutral.

¢) If the ratio is smaller than 0, which means that the indi-
cator is evolving in the direction opposite to the desired
direction, the assessment is negative.

Similarities and differences between the Swiss and Belgian
methods

Belgium and Switzerland actually calculate the same ratio:
Belgium obtains the value of the target path at the year of the
last available value (x,) by applying the theoretical slope to the
reference value at base year (x,). This is explained in the fol-
lowing equation:

X, —X

xtzxm-"(t_to)*(%) (7)
1 0

When replacing x by its equivalent in the equation 5 (ratio

used by Belgium), the result is the ratio used by Switzerland.

It is interesting to note that the thresholds used are not the
same (0.8 and 0.5 for Belgium, 0.97 and 0 for Switzerland).
This of course has an influence on the assessment results: the
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Figure 2.4: Differences in the assessment results for linear target path methods using different thresholds (Belgian and
Swiss methods) for the indicator ‘Early leavers from education and training’ (see also Table 2.2a)
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threshold used by Switzerland to get a positive assessment is
more severe than the one used by Belgium (0.97 vs. 0.8). On
the other hand, the threshold for a negative assessment is also
lower for Switzerland (0) than for Belgium (0.5). An example
is shown with the indicator ‘Early leavers from education and
training’ (see Figure 2.4 and Table 2.2a).

2.2.1.1.2 Non-linear target path

A non-linear path from the base year to the target year is calcu-
lated. The non-linear target path currently in use is calculated
with an AAGR (see equation 1).

Paths to target calculated on the basis of an AAGR have an ex-
ponential form represented by the following equation:

x=ax el ®)

Where t_is the year at which one wants to calculate x, and a and
b are constants.

The target path corresponds to the desired evolution.

In the method in use presented below, the observed evolution
is calculated on the basis of two values of the indicator: ref-
erence value (x) and last available value of the indicator (y).
This method therefore does not consider the historical path of
the indicator between t and t.

Methods in use

Eurostat

The observed AAGR on the basis of the reference value at base
year and the last available value is calculated as well as the
theoretical AAGR on the basis of the reference value and the
target value:

t—t ,
Observed AAGR = % -1 ©)
t0

t—t, X
Theoretical AAGR="" x—” -1 (10)
10
. Observed AAGR
Ratio = Theoretical AAGR an

There are three thresholds: ratio of 1, ratio of 0.8, ratio of 0, and
hence four assessment classes (*):

a) Ifthe ratio is greater than 1, which means that the indica-
tor is evolving in the desired direction and that the ob-
served rate of change of the indicator amounts to 100 %
or more of the desired rate of change, the assessment is
positive.

() Eurostat changed its thresholds in 2013 and they are now identical to the thresholds
used by Germany (0.95, 0.8 and 0 instead of 1, 0.8 and 0). Eurostat also now takes
into account the results of the Spearman’s rank correlation, as does Germany. The
assessment is expressed using weather symbols which are solid if the trend is
significant and shaded if this is not the case. However, in order to show as many
different examples as possible in this handbook, it was decided to describe the
method used until 2013.
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Figure 2.5: Assessment results for a non-linear target path method (Eurostat method) for the indicator ‘Early leavers from

education and training’ (see also Table 2.2a)
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b) If the ratio is smaller than 1 but greater than 0.8, which
means that the indicator is evolving in the desired direc-
tion and that the observed rate of change of the indicator
lies between 80 % and 100 % of the desired rate of change,
the assessment is moderately positive.

¢) If the ratio is smaller than 0.8 but greater than 0, which
means that the indicator is evolving in the desired direc-
tion and that the observed rate of change of the indicator
lies between 0 % and 80 % of the desired rate of change,
the assessment is moderately negative.

d) If the ratio is lower than 0, which means that the indica-
tor is evolving in the direction opposite to the desired
direction, the assessment is negative.

A concrete example of the use of this method is shown for the
indicator ‘Early leavers from education and training’ (see Fig-
ure 2.5 and Table 2.2a).

2.2.1.2 Statistical projection: Extrapolation

An indicator time series can be projected to target year and
assessed against the target value. The projected value at target
yeary,, is compared with the target value x, (see Figure 2.6).

As is the case when calculating a target path, the desired direc-
tion and rate of change are implicitly taken into account, the
former corresponding to the sign of the slope or of the growth
rate of the projection, the latter to the slope or growth rate
itself.

B Getting messages across using indicators

In the method presented below, the desired evolution cannot
be summarized easily. It corresponds to the direction that the
indicator should follow in order to reach the target (increase,
decrease, or possible stability), and to a given rate or annual
amount of change so that the target is reached at target year.

Methods in use

Germany

The AAGR of the last five years is calculated on the basis of the
last available value y, and of the value of the indicator five years
before the last available value (y,_,). Therefore, the projection
actually does not begin at base year (which is a fixed year, set
according to the target value), but at a year that changes each
time there is a new value for the indicator (see equation 12).

Observed AAGR over the five t=(t=5)| ¥, ]
last available values of the indicator = Vs

The indicator is then projected until target year t, on the basis
of the calculated AAGR, the projection beginning at the value
of the indicator five years before the last available value (y, )
(see equation 13).

t—(t-5) t,—(t=5)
A G ]
Vis

The ratio of the distance between the reference value x  and the
projected value y, versus the distance between the reference
value x, and the target value x  is then calculated and used for
the assessment:

(12)

(13)
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Figure 2.6: Comparison of a projected value with the target value
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- |ndicator values

t,: target year

y,: last available value

Y,,: projected value of the indicator at time t, based on existing values of the indicator
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Yu =%

X0~ %

Ratio = (14)

In addition, a Spearman’s rank correlation coefficient is cal-
culated for the last five available values of the indicator (those
used for the calculation of the AAGR). The formula for the
Spearman’s rank correlation coefficient r_is the following:

% (-9d-d)
r= —
C VI -0y, [d - dp

Where c, is the rank of the years and d, is the rank of the indica-
tor values.

(15)

There are three thresholds: ratio of 0.95, ratio of 0.8, ratio of 0,
and hence four assessment classes:

a) Iftheratio is greater than 0.95, which means that the indi-
cator is evolving in the desired direction over the last five
years and that the projected value at target years amounts
to 95 % of the target value, the assessment is positive.

b) If the ratio is lower than 0.95 but greater than 0.8, which
means that the indicator is evolving in the desired direc-
tion over the last five years and that the projected value at
target year lies between 80 % and 95 % of the target value,
the assessment is moderately positive.

) If the ratio is lower than 0.8 but greater than 0, which
means that the indicator is evolving in the desired direc-
tion over the last five years and that the projected value at
target year lies between 0 % and 80 % of the target value,
the assessment is moderately negative.

x,,: target value (at target year, if available)

d) If the ratio is lower than 0, which means that the indica-
tor evolves in the direction opposite to the desired direc-
tion, the assessment is negative.

The result of the Spearman’s rank correlation coefficient is used
to tell whether the trend of the indicator over the five last avail-
able years is significant or not.

A concrete example of the use of this method is shown for the
indicator ‘Early leavers from education and training’ (see Fig-
ure 2.7 and Table 2.2a).

2.2.1.3 Methods comparison

The main characteristics that differentiate the category 1 meth-
ods from one another are presented in Table 2.1.

The methods presented above have been tested on a common
set of indicators from the Eurostat Monitoring report (Eurostat
2011) (see Introduction of this Chapter). As can be expected, not
all methods deliver the same results, even if they are applied on
the same indicators. The dispersion of the assessment results for
each indicator can be determined by calculating the variance of
the results. To calculate this variance, each class of assessment
is expressed by a value without dimension (-1 for a negative
assessment, —0.5 for a moderately negative assessment, 0 for
a neutral assessment, 0.5 for a moderately positive assessment
and 1 for a positive assessment). The variance is then calculated
on these values. The variance of each indicator is represented
in Figure 2.8. If the variance is high for a particular indicator,
it means that the results of the different assessment methods
applied on this indicator are quite different from one another.
If the variance is low, it means that the assessment methods de-
liver similar results for a given indicator.

Getting messages across using indicators &
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Figure 2.7: Assessment results for a projection to target value method (German method) for the indicator ‘Early leavers

from education and training’ (see also Table 2.2a)
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2003 2005 2010 2020
== Projection === |ndicator values
® Target = = Ratio (0.95/0.8/0)
Base year (t,): 2003, year of last available value (t): 2010, target year (t,): 2020,
reference value (x, = y,): 16.5 %, y, ;: 15.8 %, last available value (y,): 14.1 %, EU official target value (x,,): 10 %.
Source: Eurostat, EU-27
Table 2.1: Comparison of the category 1 methods in use
Values of the indicator taken into account Shape of the target
) p_ath onsxtiapolation Assessment classes Thresholds
First value (reference value) ~ Lastvalue  (in brackets: calcula-
tion method)
Same as —Thrzes:itive’ >0.8 (positive)
Belgium Same as Eurostat Linear (slope) ,p . >0.5 and <0.8 (neutral)
Eurostat - 'neutral :
. . <0.5 (negative)
- 'negative
Reference value for the target Four: >1 (positive)
S : . o, >0.8 and <1 (moderately
(e.g. value of the indicator in Last available - 'positive ositive)
Eurostat (%) 2003 for the indicator ‘Early value of the Exponential (AAGR) - 'moderately positive’ P
- M~ , .~ >0and <0.8 (moderately
leavers from education and indicator - ‘'moderately negative negative)

training’ if the EU target is used)

Reference value for the target

(same as Eurostat) Last available

Germany Projection: Value of the indicator ' value of the Exponential (AAGR)
five years before the last indicator
available value
Switzerland | Same as Eurostat same as Linear (slope)
Eurostat

- 'negative’

Four:

- 'positive’

- 'moderately positive’

- ‘moderately negative’

- 'negative’

+ Spearman’s rank cor-
relation coefficient

Three:

- 'positive’

- ‘neutral’

- 'negative’

<0 (negative)

>0.95 (positive)

>0.8 and <0.95 (moderately
positive)

>0 and <0.8 (moderately
negative)

<0 (negative)

>0.97 (positive)
>0 and <0.97 (neutral)
<0 (negative)

(") Eurostat changed its thresholds in 2013 and they are now identical to the thresholds used by Germany (0.95, 0.8 and 0 instead of 1,0.8 and 0). Eurostat also now takes into account the
results of the Spearman’s rank correlation, as does Germany. The assessment is expressed using weather symbols which are solid if the trend is significant and shaded if this is not the case.
However, in order to show as many different examples as possible in this handbook, it was decided to describe the method used until 2013.
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Figure 2.8: Dispersion of the results of the category 1 assessment methods in use, tested on six indicators
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Full names of the indicators as in the Eurostat Monitoring report (Eurostat 2011):
Renewable energy : “Electricity generated from renewable sources”

R&D expenditure: “Total R&D expenditure”

Employment rate: “Total employment rate”

Greenhouse gas: “Greenhouse gas emissions”

Early school leavers: “Early leavers from education and training”

ODA: “Official development assistance as share of gross national income”

Source: Eurostat, EU-27

The strongest variance can be observed for the indicator
‘Early leavers from education and training’. Figure 2.4 in sec-
tion 2.2.1.1.1 shows the difference that is caused by different
thresholds only (comparison between the Belgian and Swiss
method that are identical except for the thresholds). Further
sources of variance are due not only to differences between the

Employment

Greenhouse Early ODA
gas school leavers

thresholds, but of course also to differences between the meth-
ods. The different results obtained by the different methods
on the indicator ‘Early leavers from education and training’
are summarized in Table 2.2a. The variance for the indicator
‘Greenhouse gas emissions’ is zero because all the methods test-
ed deliver the same result (i.e. ‘positive’, see Table 2.2b).

Table 2.2: Differences in the results of the category 1 methods in use

a) for the indicator ‘Early leavers from education and training’

Base year Targetyear Targetvalue Ratio Assessment
Belgian method 0.90 (see Figure 2.4)
Eurostat method 0.76 (see Figure 2.5)
2003 2020 10 %
German method 0.81 f (see Figure 2.7)
Swiss method 0.90 (see Figure 2.4)
b) for the indicator ‘Greenhouse gas emissions’
Base year Targetyear Targetvalue Ratio Assessment
Belgian method 1.62
Eurostat method 1.58 *
2000 2020 80 %
German method 240 *
Swiss method 1.62 .

NB: the ratios are not calculated on the basis of the same elements (see the descriptions of the methods in use in sections 2.2.1.1 and 2.2.1.2).
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2.2.2 Category 2: target value available, no
target year defined

The methods described in this section rely on the existence of
a relevant target, x (see Figure 2.9). A typical example of an
indicator that could be assessed with this kind of method is the
indicator ‘Official development assistance as share of gross na-
tional income’, which is included in most SDI sets or systems.
The UN target is to reach a minimum of 0.7 % of the gross
national income used for official development assistance, with
no year defined to reach this share (**). Of course, any indicator
for which a target value and a target year are available can be
assessed according to this method, by simply not taking into
account the fact that a target year is available.

In the case that an indicator is equipped with a target value
without a target year (x), an assessment is possible provided
that the following elements are defined:

— Value(s) of the indicator taken into account for comparing
with the target value.

— For example: last available value of the indicator y,.

— Method for comparing the value(s) of the indicator with the
target value.

— For example: comparison of the value(s) of the indicator and
of the target value.

— Thresholds of deviation of the value(s) of the indicator from
the target value. These thresholds determine the assessment
classes.

Methodology of indicator-based assessment '-

— For example: target value as a single threshold, the value(s)
of the indicator either below or above the target value.

Methods in use

Germany

Germany developed two methods for indicators with a target
value but without a year defined to achieve the target value:

1. Simple comparison of the last available value (y ) with the
target value (x) taking into account the desired direction.

There is one threshold, the target value (x), and hence two
assessment classes:

a) If the desired direction is ‘increase’ and y, is higher than
x, or if the desired direction is ‘decrease’ and y, is lower
than x, the assessment is positive.

b) If the desired direction is ‘decrease’ and y, is higher than
x, or if the desired direction is ‘increase’ and y, is lower
than x, the assessment is negative.

A concrete example of the use of this method is shown for
the indicator ‘Official development assistance as share of
gross national income’ (see Figure 2.10 and Table 2.3).

In this example, the implicit desired direction is ‘increase’.
With the assessment method presented above, the indicator
would be assessed positively if its last available value would be
higher than 0.7 %, and negatively otherwise.

This method is also referred to as a ‘status assessment’ (as op-
posed to ‘trend assessment’, section 2.2.4).

Figure 2.9: Comparison of a value of the indicator with the target value

Distance to
target value

= Target value (x)
t: year of the last available value

¥,o: value of the indicator at base year

(®) Intermediate targets and target years have been defined at the EU level. However, the
UN target setting was chosen for the purpose of using a well-known example.
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Figure 2.10: Assessment results for a category 2 method, simple comparison with target value (German method) for the
indicator ‘Share of official development assistance in gross national income’ (see also Table 2.3)
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04 /v
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0.2
0.1
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= Target === _|ndicator values

Last available value (y,): 0.43 %, EU official target value (x): 0.7 %.

Source: Eurostat, EU-27

2. Year of reaching of the target

The AAGR of the last five years is calculated on the basis of
the last available value y, and of the value of the indicator
five years before the last available value (y, ,). The year at
which the target would be reached provided that the indica-
tor continues to evolve with this AAGR is calculated with
the following formula:

In(1+AAGR) T ! (16)

year of reaching of the target =
The calculated year is compared with the year of the last
available value plus ten years and the result of the compari-
son is attributed to one of the three following classes:

a) If the indicator evolves in the desired direction and the
calculated year is smaller than the year of the last avail-
able value plus ten years, the assessment is positive.

b) If the indicator evolves in the desired direction and the
calculated year is larger than the year of the last avail-
able value plus ten years, the assessment is moderately
negative.

2.2.21

2020

¢) If the indicator evolves in the direction opposite to the
desired direction, the assessment is fully negative.

Actually, this method implies the calculation of a (moving)
target year. This target year is however not given by policy-
makers, but is part of the assessment method.

A concrete example of the use of this method is shown for
the indicator ‘Official development assistance as share of
gross national income’ (see Figure 2.11 and Table 2.3).

It should be noted that the AAGR and projection curves in
Figure 2.11 look linear because the AAGR is very low, but
that these curves are exponential.

Methods comparison

Table 2.3 shows the results obtained by the two methods pre-
sented above.
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Figure 2.11: Assessment results for a category 2 method, year of reaching a target value (German method) for the
indicator ‘Share of official development assistance in gross national income’ (see also Table 2.3)
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Last available value (y,): 0.43 %, value of the indicator five years before the last available value (y,_/): 0.42 %,

EU official target value (x): 0.7 %.

Source: Eurostat, EU-27

Table 2.3: Comparison of the category 2 methods in use for the indicator ‘Share of official development assistance in

gross national income’

Desired Target Last

AAGR

Achieving target

direction value value (five last years) year e
Germany 1 043 - - « (see Figure 2.10)
7 0.7 %
Germany 2 043 0.47 % 2114 (see Figure 2.11)

2.2.3 Category 3: no target value defined, rate
of change available

There may be cases where the desired evolution is an increase
by a certain amount per year, but with no specific target value
to reach. In other words, what is defined for the indicator is
that it should evolve (indefinitely) with a certain slope or a rate
of change (see Figure 2.12). No typical example of an indica-
tor that can be assessed according to this method category can
be given. Indeed, to our knowledge, this kind of method has
never been implemented, at least in the field of the European or
national SDIs. It is, however, mentioned here in order to show
a possible alternative to the assessment methods in use.

An example of a required slope would be: decrease by 10 units
each year (amount of change is constant, proportion of the suc-
cessive values of the indicator changing).

An example of a rate of change would be: decrease by 10 % each
year (proportion of change is constant over time, amount of
change varies).

eurostat B Getting messages across using indicators

An assessment method based on a required slope/rate of
change implies that the following elements are defined:

— Values of the indicator to be taken into account to calculate
the indicator’s slope/rate of change.

— For example: y and y,.

— Method for comparing the slope/rate of change of the indi-
cator with the required slope/rate of change.

— For example: ratio between the observed and required slope
or rate of change.

— Thresholds of deviation of the slope/rate of change of the
indicator from the required slope/rate of change. These
thresholds determine the assessment classes.

Methods in use

No member of the Expert Group is currently using an assess-
ment method based on a required rate of change.
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Figure 2.12: Comparison of the slope or rate of change of the indicator with the desired slope or rate of change
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= Required slope / rate of change
t,: base year

Y,o: Value of the indicator at base year

2.2.4 Category 4: no target value defined,
direction available (trend assessment)

In the case an indicator is only accompanied by a desired di-
rection (no target value or rate of change available), it is pos-
sible to compare the observed direction of the indicator (de-
rived from its observed evolution) with the desired direction
(see Figure 2.13). Among the EU SDIs, most indicators are not
accompanied by a target value, and no indicator is accompa-
nied by a growth rate. There are therefore a lot of indicators
that are currently assessed with a trend assessment method.
Moreover, any indicator for which a target value and a target
year or a growth rate are available can of course also be as-
sessed according to a category 4 method, by simply not taking
into account the fact that these elements are available.

In addition to the desired direction, the following elements
need to be defined in order to carry out this type of assessment
method:

o Period taken into account for the assessment (period
analysed).

Examples:

— year of first available value to year of last available value
of each indicator

t: year of the last available value

_-e— — — — — — —

== |ndicator values

v last available value

— fixed starting year for all indicators to be assessed (e.g.
milestone such as 1992 — UN earth summit in Rio) to
year of last available value of the indicator

— fixed starting and ending years for all indicators to be
assessed (e.g. 1990-2010).

Values of the indicator taken into account in the defined pe-
riod for calculating the observed evolution.

Examples:

— first and last available values of the indicator in the pe-
riod analysed

— average of the first value of the period and of the two
neighboring values (y,, , ¥,,» V.o,,)> and average of the last
three available values (y, .y, ,, y,) of the indicator

— all values of the indicator.

Method for calculating the observed evolution.
Examples:

— percentage of change

— AAGR

— linear regression.

Thresholds of deviation of the evolution of the indicator
from the desired direction.
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Figure 2.13: Comparison of the direction of the indicator with the desired direction

Desired direction: / or\ or =—

t

0
== |Nndicator values
t,: base year

Y- Value of the indicator at base year

Calculation of the observed evolution with
initial and final values

2.2.41

This approach uses the final value of the period (y,) and the ini-
tial value (y,,) (expressed either as a single value or an average
of values over a number of years) to determine the direction of
change of the indicator (observed direction).

As such, this method does not consider the historical path of
the indicator between t and t.
2.2.4.1.1 Use of an Average Annual Growth Rate

The formula for the calculation of the AAGR is the following
(equation 17):

t—t,
AAGR = R 1
\J Yo

Methods in use

17)

Belgium

The AAGR is calculated with the first and the last available val-
ues asy, andy,, respectively.

There are two thresholds: 1 % in the desired direction, 1 %
opposite to the desired direction, and hence three assessment
classes:

a) Ifthe sign of the AAGR (observed direction) corresponds
to the desired direction and the AAGR is greater than
1 % in absolute terms, the assessment is positive.

b) If the sign of the AAGR (observed direction) is opposite
to the desired direction and the AAGR is greater than
1 % in absolute terms, the assessment is negative.

B Getting messages across using indicators
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t: year of the last available value

y; last available value

¢) If the AAGR is smaller than 1 % in absolute terms, the
change is not considered to be significant and the assess-
ment is neutral.

Eurostat (*°)
The AAGR is calculated the same way as for Belgium.

There are three thresholds: more than 1 % in the desired direc-
tion, more than 1 % opposite to the desired direction, between
0 and 1 % in the desired direction, between 0 and 1 % opposite
to desired direction, and hence four assessment categories:

a) If the sign of the AAGR (observed direction) corresponds
to the desired direction and the AAGR is greater than
1 % in absolute terms, the assessment is positive.

b) If the sign of the AAGR (observed direction) is opposite
to the desired direction and the AAGR is greater than
1 % in absolute terms, the assessment is negative.

¢) Ifthesign of the AAGR (observed direction) corresponds
to the desired direction and the AAGR is between 0 and
1 % in absolute terms, the assessment is moderately
positive.

d) If the sign of the AAGR (observed direction) is oppo-
site to the desired direction and the AAGR is between 0
and 1 % in absolute terms, the assessment is moderately
negative.

() Starting from 2013, Eurostat also takes into account the results of the Spearman’s
rank correlation. The assessment is expressed using weather symbol which are
solid if the trend is significant and shaded if this is not the case. However, in order
to show as many different examples as possible in this handbook, it was decided
to describe the method used until 2013.
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Germany
The AAGR is calculated the same way as for Belgium.

There is only one threshold for the assessment (AAGR = 0), and
hence only two assessment categories:

a) If the AAGR is different from 0 and its sign (observed
direction) corresponds to the desired direction, the as-
sessment is positive.

b) If the sign of the AAGR is opposite to the desired direc-
tion, the assessment is negative.

As additional information, the Spearman’s rank correlation
coefficient is calculated (see Equation 15 in section 2.2.1.2) and
its value is used to tell whether the trend is significant or not.

The value of the coefficient is however not included in the result
of the assessment itself, it is communicated separately.

Similarities and differences between the Belgian, Eurostat
and German methods

The role of the thresholds and of the number of assessment
classes is important as illustrated by the EU sustainable devel-
opment indicator ‘Municipal waste generation’ (see Figure 2.14
and Table 2.4). For the German method, the value is higher
than the 0 % threshold and the assessment is negative. Further-
more, the trend is significant in regard to the correlation test.
For the Belgian and Eurostat methods, the AAGR is situated
between 0 % and 1 % and the assessment is respectively neutral
and moderately negative.

Figure 2.14: Differences in the assessment results for trend assessment methods using an AAGR for the calculation of the
observed evolution for the indicator ‘Municipal waste generation’ (see also Table 2.4)
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Base year (t,): 1995, year of last available value (t): 2010, reference value (x, =y, ): 474 Kg/capita,

last available value (y,): 502 Kg/capita.

Source: Eurostat, EU-27

Table 2.4: Differences in the results of the trend assessment methods using an AAGR for the calculation of the observed

evolution for the indicator ‘Municipal waste generation’

I?es".ed Initial value Final Value AAGR Assessment
direction
Belgian method Q) (see Figure 2.14)
1995: 2010: .
Eurostat method A 474 502 0.4 % (see Figure 2.14)

German method

L (see Figure 2.14)
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2.2.4.1.2 Use of a percentage of change

The formula for the calculation of a percentage of change is the
following:

x
percentage of change = 2 e, 100 (18)

xtl]
Methods in use

Switzerland

The reference value (x, ) corresponds to the average of the value
of the indicator at base year (y ) and of the two neighboring
values (y,, , ¥,,,,)- The last available value is replaced by the
average of the last three available values (y, .y, ,, v, (y,.,)- The
percentage of change is calculated withy _ and x,.

There are two thresholds: 3 % in the desired direction, 3 % oppo-
site to the desired direction, and hence three assessment classes:

a) If the sign of the percentage of change (observed direc-
tion) corresponds to the desired direction and the per-
centage of change is greater than 3 % in absolute terms,
the assessment is positive.

b) If the sign of the percentage of change (observed di-
rection) is opposite to the desired direction and the

Methodology of indicator-based assessment '-

percentage of change is greater than 3 % in absolute
terms, the assessment is negative.

o) If the percentage of change is smaller than 3 % in ab-
solute terms, the change is considered as not significant
and the assessment is neutral.

United Kingdom

The reference value (x,) corresponds to the average of the value
of the indicator at base year (y,) and of the two neighboring val-
ues (y,, ¥,.,,)- The percentage of change is calculated with the last
available value of the indicator (y,) and the reference value (x,).

The thresholds and assessment classes are the same as for
Switzerland (V).

Similarities and differences between the UK and the Swiss
methods

The two methods are identical except for one thing: the Swiss
method calculates the observed evolution by using the average
of the last three available values, whereas the UK method uses
the last available value only. This can have a strong influence
on the result of the assessment, as shown with the EU SDI ‘Do-
mestic material consumption’ (see Figure 2.15 and Table 2.5).
The decrease observed in 2009 is important enough to have

Figure 2.15: Differences in the assessment results for trend assessment methods using a percentage of change for the
calculation of the observed evolution for the indicator ‘Domestic material consumption’
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Base year (t,): 2000, year of last available value (t): 2009, reference value (x,,= average (Y, ,, ¥,y Ys..)): 7 553 348 ktonnes,
last available value (UK:y, = 7 324 683 ktonnes, CH: y, ,, = average (y,_,, Y, ,, ¥ = 7 971 592 ktonnes).

Source: Eurostat, EU-27

() Note about the setting up of thresholds in the United Kingdom: It is interesting to note
that prior to the 3 % threshold being introduced, indicator assessments were made by
individual statisticians, without any consistent rules being followed. There was a call
for a more consistent approach (not least by a Parliamentary Committee) even though
the assessments were assumed to be individually statistical robust. Various methods
and thresholds were tested, with the view to finding a consistent method that would
produce results that were as close as possible to the assessments previously made
individually. It was found that by the application of the 3 % threshold, the results most
closely emulated the previous determinations across all the indicators.

B Getting messages across using indicators
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Table 2.5: Differences in the assessment results for trend assessment methods using a percentage of change for the
calculation of the observed evolution for the indicator ‘'Domestic material consumption’

34

Desired direction Initial value Final Value Percentage of change Assessment
) Average 2007-2009: .
Swiss method Average ?971 50 55% . (see Figure 2.15)
A 1999-2001: Value 2009
7553348 alue : 300 .
UK method 7374 683 3.0% @ (see Figure 2.15)

a positive assessment with the UK method. Due to the calcula-
tion of a final average, the influence of the 2009 value is less-
ened in the Swiss method.

2.2.4.2 Calculation of the observed evolution with
all values

This approach uses all values within the period taken into
account to determine the direction of change of the indica-
tor (observed direction). It therefore considers the histori-
cal path of the indicator between t; and t. This kind of ap-
proach makes use of a model, with a number of underlying
assumptions.

Table 2.6: Comparison of the category 4 methods in use

Methods in use

The Netherlands

An Ordinary Least Squares regression is calculated for the
period analysed (between t, and t), where time is used as the
explanatory variable and the values of indicator are used as the
response variable. The slope is tested to know if it is signifi-
cantly different from zero or not (95 % confidence interval).

The MS Excel Analysis Tool Pack can be used (Data Analysis >
Linear Regression) (**). In the output, the slope corresponds to
the Coeflicient of ‘X variable 1’ (as it is in Excel) and the 95 %
confidence interval is delimitated by the values ‘Lower 95 %’
and ‘Upper 95 %’ for the X variable 1’ (as it is in Excel).

Values of the indicator taken into account Method for
. calculating
First value (reference Last value the observed Assessment classes Thresholds
value) evolution
Three:
Belgium Same as Eurostat Same as Eurostat AAGR ,Egj‘ttr';ﬁ 1%
- 'negative’
Four:
First available value of the ' Last available value - 'positive’ 0%
Eurostat () indicator in the period of the indicator in the AAGR - 'moderately positive’ 1%
analysed period analysed - ‘moderately negative’
- 'negative’
Two:
- 'positive’
Germany Same as Eurostat Same as Eurostat AAGR - 'negative’ 0%
+ Spearman’s rank correlation
coefficient
Ordinary Least Three: .
Squares regression - ‘positive’ significance of
Netherlands All values of the indicator in the period analysed q €9 ,p ; the slope of the
with testing of the | - ‘neutral -
. o regression
slope - 'negative
Avgrage of the first Average of the last three Th,ree:A L
) available value of the . Percentage of - 'positive
Switzerland S available values of the , ; 3%
indicator and of the two S change - ‘neutral
; } indicator . o
neighbouring values - 'negative
Three:
i ) P f - 'positive’
Ulmted Same as Switzerland Same as Eurostat ercentage o Iposmvel 3%
Kingdom change - ‘neutral
- 'negative’

("®) As in Microsoft Office Excel 2007.

() Starting from 2013, Eurostat also takes into account the results of the Spearman’s rank
correlation. The assessment is expressed using weather symbol which are solid if the
trend is significant and shaded if this is not the case. However, in order to show as
many different examples as possible in this handbook, it was decided to describe the
method used until 2013.
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There are two thresholds: slope significantly different from
zero and in the desired direction, slope significantly differ-
ent from zero and opposite to the desired direction, and hence
three assessment classes:

a) If the slope is significantly different from zero and the
observed direction (sign of the slope) corresponds to the
desired direction, the assessment is positive.

b) If the slope does not significantly differ from zero, the
assessment is neutral (whatever the sign of the slope).

) If the slope is significantly different from zero and the
observed direction (sign of the slope) is opposite to the
desired direction, the assessment is negative.

Figure 2.16: Differences in the assessment results for trend

Methodology of indicator-based assessment '-

2.2.4.3 Methods comparison

The main characteristics that differentiate the methods from
one another are presented in Table 2.6.

The Belgian and the Swiss methods are used to compare meth-
ods calculating AAGR and methods calculating a percentage
of change as they have the same number of assessment classes.
The example of the EU SDI “Total investment’ (see Figure 2.16
and Table 2.7) shows that, for the same dataset, the Belgian
method assesses the trend as neutral and the Swiss as negative.
It also demonstrates that for a relatively long period of analysis
(12 years), the fixed threshold of —3 % is easier to exceed than
the ‘evolving’ threshold of —1 % AAGR. Usinga —1 % AAGR
calculated over a 12 years period is similar to setting a fixed
—10.5 % threshold.

assessment methods using an AAGR or a percentage of

change for the calculation of the observed evolution (Belgian and Swiss methods) for the indicator ‘Total investment’ (see

also Table 2.7)

% of GDP
25

24
23
22
21
20
19

18

BE CH
© ¥

R

M
4

[

17 r
1999

2000 2001 2002 2003 2004

=== |ndicator values

Observed evolution Belgium (BE)

Base year (t,): 1999, year of last available value (t): 2010,

reference value (BE: x,, = 20.9 %, CH x,, = average (y,, s Y.y Yior1) =

2005
= @= Observed evolution Switzerland (CH)

2006 2007 2008 2009 2010

AAGR (+/-1%)
== == Threshold (+/- 3%)

20.9 %),

last available value (BE:y, = 18.8 %, CH: y, , = average (y,_,, ¥,_,, ¥) = 19.8 %).

Source: Eurostat, EU-27

Table 2.7: Differences in the assessment results for trend as

sessment methods using an AAGR or a percentage of change

for the calculation of the observed evolution (Belgian and Swiss methods) for the indicator ‘Total investment’

dl?eswgd Initial value Final Value AAGR /% of change Assessment
irection
' Value 1999: Value 2010: \ '
Belgian method ” 209 18.82 -09% @J (see Figure 2.16)
. Average 1999-2001: Average 2008-2010: -50% .
Swiss method 509 198 . (see Figure 2.16)
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It is difficult to compare the Dutch method with the others as
it uses all the values of the time series by calculating a linear
regression. It would however be interesting to do some further
research to test the sensitivity of the Dutch method to extreme
values in the time series and to compare the results with the
other category 4 methods. One could also test different values
for the confidence interval determining the significance of the
slope for the Dutch method. Indeed, the values set for the con-
fidence interval actually act as thresholds between the three as-
sessment classes ‘negative’, ‘neutral’ and ‘positive’.

As for category 1 methods, the trend assessment methods pre-
sented above have been tested on a common set of indicators
from the Eurostat monitoring report (Eurostat 2011) over the
period 1995-2010 (or shorter depending on data availability),
and the dispersion of the assessment results has been calcu-
lated for each indicator (see section 2.2.1.3 for more details on
the calculation of the dispersion). The dispersion is presented
for each indicator in Figure 2.17. Table 2.8 shows the detail of
the assessment results used for the calculation of the dispersion
for each indicator and each method.

Figure 2.17: Dispersion of the results of the category 4 assessment methods tested on eight indicators

Variance
0.6

0.5

0.4

0.3

0.2

0.1

0.0

Investment DMC Co,

Full names of the indicators as in the Eurostat Monitoring report (Eurostat 2011):
Investment : “Investment by institutional sectors”

DMC: “Domestic material consumption by material”

CO,: “CO, emissions per inhabitant in the EU and in developing countries”
Energy: “Gross inland energy consumption by fuel”

Waste: “Municipal waste treatment, by type of treatment method”

Bird: “Common bird index”

Transport (EU-15): “Modal split of passenger transport”

Ozone: “Urban population exposure to air pollution by ozone”

Source: Eurostat, EU-27

Energy

Bird

Waste Transport Ozone

(EU-15)

Table 2.8: Details of the assessment results of the category 4 assessment methods tested on eight indicators

Belgium Eurostat Germany Netherlands Switzerland Klljnngi:!eodm
Total investment O 0 (0.5 * (GL) ©) . = . S)
S © o To0s 0 o © o) @ o
€O, emissions © o 09 | M0 o M o @ o
Energy consumption O 0) (-0.5) * (Gl)] f‘ =1 . =N . =1
Waste generated @ o o | oy 48 o - ® -
Common Bird Index O (0) (-0.5) * G)) () ©0) . G)
i ertransport m e 0 ¥ 0 1 o M o @ o
Air pollution by ozone 1) ®* * ) o S ®
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The highest variance can be observed for the indicator ‘Domes-
tic Material Consumption’ (0.58) followed by the ‘Total invest-
ments’ and the ‘Common Bird Index’ indicators (both 0.24).
An explanation for these important dispersions is the general
shape of the indicators in question. The values of the indica-
tors “Total investments’ and ‘Common Bird Index’ vary greatly
over time. As for the indicator ‘Domestic Material Consump-
tion’, there is a break in the curve at the last year of the period
analysed. The different methods react in different manners to
uneven evolutions of the indicators because they do not take
into account the same values of the indicators (see Figure 2.15
and Table 2.5 describing the very different results obtained by
the Swiss and UK assessment methods with the indicator ‘Do-
mestic Material Consumption’ for an example of this).

2.3 Synthesis

2.3.1 Assessment method considerations

2.3.1.1 The methods are not mutually exclusive

As already mentioned at the beginning of section 2.2, the
methods presented in the sections 2.2.1 to 2.2.4 are not mutu-
ally exclusive. In Belgium, for example, both category 1 and
category 4 methods are used in parallel for some indicators
(those for which a target value and a target year are available).

It is also conceivable to apply methods from different catego-
ries to different indicators, e.g. category 1 method for indica-
tors with a target value and a target and category 4 methods for
indicators with a desired direction only.

The most important point is to communicate clearly and in
a transparent manner how the indicators are assessed (see
Chapter 3).

2.3.1.2 Indicators not evolving in a clear manner

Not all indicators are evolving in a clear manner, e.g. constant
increase or decrease over time. Some indicators have an un-
even shape, with successive ups and downs, or a U shape, etc.
This complicates the assessment. Lacking data (e.g. a new data
point every five to ten years for a period analysed that is 10 or
20 years long) also complicates the assessment.

The assessment method needs to be adapted case by case in these
situations, and these exceptions to the standard method have to
be duly documented and communicated (see Chapter 3).

It is also possible that a trend change occurs in the period ana-
lysed for some indicators. Such changes can be highlighted by
using both a short and long-term assessment. In the UK ‘Sus-
tainable Development indicators in your pocket’ publications
(see e.g. DEFRA 2010), an assessment is made against a base-
line of 1990, 2003 (1999 instead of 2003 until the 2008 edition)
and for the penultimate year in order to account for changing
trends (three periods analysed).

B Getting messages across using indicators
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2.3.1.3 Use of averages

In the trend assessment methods in use (category 4 methods),
averages are often calculated in order to minimize the impact
of an erratic value. The methods based on a target value and
target year (category 1 methods) do not use averages, although
the risk that a specific value of the indicator influences the re-
sult of the assessment is the same. Not using averages for the
calculation of the observed evolution implies that the result of
the assessment may change more easily from year to year (in-
stability of the assessment results over time). Depending on the
target audience, this potential frequent change may be seen as
a good thing helping to capture attention on the indicators, or
on the contrary the user could expect a more ‘robust’ assess-
ment that changes only if the general evolution of the indicator
is changing.

2.3.1.4 Historical path of the indicator

All the methods currently in use except one do not take into
account the historical path of the indicator. Only the methods
for trend assessment used by the Netherlands takes all values of
the indicator into account (linear regression).

For category 1 methods and category 2 methods (target value
available), the possibility of taking into account the historical
path of the indicator has not been explored yet. It could consist
in fitting a simple statistical model to the data and extrapolate
to the target year. The statistical model could be a simple linear
regression (such as the trend assessment method of the Neth-
erlands) or a parsimonious curve (if the latter provides a better
fit to the data).

2.3.1.5 Use of scenarios

For some indicators, scenarios (expert or model-based pro-
jections) are published that may be more or less favourable
in terms of assessment than an assessment based on a simple
statistical projection (see section 2.2.1.2). Such projections may
contain additional information or assumptions that are not
taken into account in a simple statistical projection based on
past values of the indicator only. The question remains open as
to whether such projections, when available, should be used in
place or parallel to simple statistical projections. Additional re-
flections should also be made as to the type of projections that
can be used by official statistics (e.g. international, national, or
academic projections), and as to how to integrate updates of the
projections in the assessment. Finally, if projections were to be
used, the rationale behind using such projections would need
to be clearly communicated.

2.3.2 Linear/non-linear description of the
observed and desired evolution

A linear description of the observed or desired evolution of
an indicator implies a constant amount of change (constant
slope), with a changing rate of change. This is illustrated in
Figure 2.18a.
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A non-linear description implies a constant rate of change, with
a changing amount of change. This is illustrated in Figure 2.18b.

In practice, both linear and non-linear methods are used. The
choice of the one or the other method is rather pragmatic and
does not rely on the shapes and expected progress of the in-
dividual indicators (the methods currently in use are usually
meant to be applied uniformly on all indicators).

2.3.2.1 Category 1 methods (target value and target
year available)

It is interesting to note that the assessment based on a target
path is not fundamentally different from the one based on
a projection. Actually, if both the target path and the extrapo-
lation were calculated in a linear manner (straight line, con-
stant slope) instead of an exponential manner (curve, constant
rate of change e.g. AAGR), the result of the assessment would
be the same (provided that the values of the indicator taken

into account in the calculation and the assessment classes are
the same). The difference between the linear and non-linear
calculations of the target path and extrapolation is illustrated
in Figures 2.19 and 2.20. In both target path and extrapolation
methods, the assessment considers the ratio of two values:

Y™ %

XX

Target path methods:

(distance between the reference value x  and the last available
value y, over distance between the reference value x and the
target path value x ).

In the Figures 2.19 and 2.20, (y-x,) is represented by the
distance A (dark green), and (x~x,) by the distance B (light
green). The ratio for target path method is therefore A/B.

Yu~ %

X1~ %0

Extrapolation methods:

(distance between the reference value x  and the projected
value y, over distance between the reference value x  and the
target value x, ).

Figure 2.18: Description of the observed evolution in a linear manner (a) and in a non-linear manner (b)
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In the Figures 2.19 and 2.20, (y,—x,) is represented by the
distance C (dark green) and (x,—x,) by the distance D (light
green). The ratio for the extrapolation method is therefore C/D.

If both, the target path and extrapolation, are calculated in
a linear manner, then A/B = C/D (homothety). This is obvi-
ously not true if either the target path or the extrapolation or
both are calculated in an exponential manner.

2.3.2.2 Category 4 methods (trend assessment)

For the category 4 methods considering only the first and last
available values of the indicators in the period analysed (such as

Methodology of indicator-based assessment ‘-

the ones used by Belgium, Eurostat, Germany, Switzerland and
the UK), the choice of the method for calculating the observed
evolution, on the basis of which the thresholds delimitating the
assessment classes are set, has an impact on the results. Indeed,
ifan AAGR is chosen, the assessment results will easily be either
positive or negative for the first values of the indicator after the
reference value. After a certain amount of years, however, it will
be more and more difficult for the indicator values to go beyond
the range of ‘neutral’ assessment results, even if the indicator
actually develops in one given direction. It actually requires the
indicators to grow or decrease in an exponential manner, which
is a strong assumption about its evolution.

Figure 2.19: Representation of the target path and extrapolation calculated with an AAGR (exponential)

Value of the Indicator

Indicator values
® Target

Time

= = = = Exponential extrapolation to target
== Exponential path to target

Figure 2.20: Representation of the target path and extrapolation calculated with a constant slope (linear)

Value of the Indicator

Indicator values
® Target
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If the observed evolution is calculated as a percentage of change
(UK and Swiss methods), the opposite is true: the assessment
results will easily stay in the ‘neutral’ range for the first values
of the indicator after the reference value. After a certain amount
of years, it will be always easier for the indicator values to reach
the constant threshold set by a given percentage of change, pro-
vided that the indicator actually evolves in one given direction.

The discrepancies between the AAGR and percentage of change
methods are illustrated in Figure 2.21.

The choice between a linear and a non-linear description of
the evolution of the indicator (observed evolution) is also cru-
cial when using regression models taking into account all the
values of the indicator, such as the one used by the Nether-
lands (see section 2.2.4.2). The significance of the slope is used
as a threshold between the assessment classes. One should be
aware, however, that the model may not detect significant but
non-linear evolution (e.g. an exponential evolution).

2.3.3 Significance and relevance of the
observed evolution

Two elements should be taken into account in order to de-
termine whether or not the observed evolution of the indi-
cator corresponds to its desired evolution (see also Hulliger,
Lussmann 2010):

a) Statistical significance of a change

All or most of the indicators rely on statistical data bound
with a certain error. If the change of the indicator value over
time remains within the margin of error of the values, the
change should not be considered as significant. It is advis-
able to contact the data producers and ask for advice on the
significance of the evolution of the indicator over the pe-
riod analysed. In the UK for example, the data producers
are asked to review the assessment and consider statistical
significance.

Figure 2.21: Discrepancies between methods using a) AAGR and b) percentage of change for calculating the observed

evolution and setting the thresholds
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b) Relevance of a change

The change of the indicator value over time might be signifi-
cant (be higher than the margins of error), but still not mean
areal change of the observed phenomenon: it might simply lay
within the normal variability of the observed phenomenon.

For example, CO, emissions in countries with a temperate
climate may increase or decrease on a yearly basis essen-
tially depending on winter weather conditions: particularly
harsh winters will induce an increase in CO, emissions, due
to the increase of fossil fuel consumption used for heating,
and particularly mild winters will induce a decrease in CO,
emissions. A relevant change is observed if the CO, emis-
sions increase or decrease more than this ‘normal’ vari-
ability caused by changing yearly winter atmospheric con-
ditions. Such a ‘relevant’ change can be caused e.g. by an
economic recession or by energy saving measures.

Unfortunately, it is even more difficult to obtain informa-
tion on change considered as relevant from the experts pro-
ducing the data than on the statistical significance.

It is often impossible to distinguish the two sources of vari-
ability in practice (i.e. variance of the data and variability of
the phenomenon) (see also Hulliger, Lussmann 2010). From
the experience made with SDIs, it is even difficult to obtain any
information on the significance and/or relevance of change
over time from the data producers.

Instead, several of the indicator-based assessment methods in
use integrate a certain ‘margin of error’ in a very rough man-
ner, either by defining a minimum rate or amount of change as
a threshold for an evolution to be considered significant and
relevant, or by applying general significance tests on the time
series. These tests are however neither based on the standard
deviation of the data used in the indicators (if survey data) nor
integrate information on the variance of the data that would be
provided by the data producers.

How the topic of non-significant or non-relevant changes is
taken into account in the methods currently in use is detailed
below for category 1 and category 4 methods.

2.3.3.1 Category 1 methods (target value and target
year available)

Regardless of how the observed evolution is compared to the
desired evolution (comparison with a linear target path, a non-
linear target path, or non-linear projection to target), it is in-
teresting to look at how the thresholds for a positive, neutral
and negative assessment are defined: this tells how optimistic
or pessimistic the assessments are.

The Belgian method (linear target path) attributes the indica-
tors a positive assessment if the last available value of the indi-
cator amounts to 80 % or more of the target path value, which
allows a 20 % deviation from the target path. The Swiss method
(also linear target path) only attributes the indicator a positive
assessment if the last available value amounts to 97 % of the
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target path value, which means that only 3 % deviation from
the target path is tolerated.

One could say that the Belgian method is more optimistic, al-
lowing 20 % uncertainty in favour of a positive assessment. On
the other hand, the area for a neutral assessment (instead of
a negative assessment) is larger in the Swiss method: as long as
the indicator evolves in the desired direction, the assessment is
neutral. The Belgian method attributes a negative assessment
as soon as the ratio is lower than 50 %, even if the indicator
evolves in the desired direction, which does not give much
room to the neutral area (between 50 and 80 % of the target
path value only). It is the only method in this category that at-
tributes a negative assessment even if the observed direction
corresponds to the desired direction. See Figure 2.4 for a visual
representation of the above.

The Eurostat method (non-linear target path) attributes a posi-
tive assessment only if the rate of change of the indicator
(AAGR calculated on the basis of the reference value and the
last available value) amounts to 100 % or more of the desired
rate of change (AAGR calculated on the basis of the reference
value and the target value). This can be considered as rather
strict and pessimistic. However, the indicator is attributed
to a ‘moderately positive’ class if the observed rate of change
lies between 80 and 100 % of the desired rate of change. As
for the Swiss method, a negative class is attributed only if the
indicator evolves in the direction opposite to the desired direc-
tion (a ‘moderately negative’ class is attributed if the indicator
evolves in the desired direction but at a rate of change lower
than 80 % of the desired rate of change).

The German method (projection to target) attributes a positive
assessment if the projected value of the indicator at target year
amounts to 95 % of the target value.

2.3.3.2 Category 4 methods (trend assessment)

2.3.3.2.1 Rate or amount of change as a threshold

The Belgian trend assessment method (see description in sec-
tion 2.2.4.1.1) delimitates the neutral class with a threshold of
a+/-1 % AAGR for the period analysed: as long as the AAGR
of the indicator in the period analysed (observed evolution)
does not exceed 1 % or —1 %, the indicator is allocated to the
‘neutral’ class. One can interpret that an AAGR of the indica-
tor not exceeding 1 % in absolute terms in the period analysed
means that the indicator is not considered as having evolved
significantly nor in a relevant manner in this period.

The United Kingdom and Switzerland also use a ‘neutral’ class,
delimitated by a threshold of a 3 % change in absolute terms
over the period analysed: as long as the percentage of change of
the indicator in the period analysed (observed evolution) does
not exceed 3 % in absolute terms, the indicator is allocated to
the ‘neutral’ class, meaning that it is not considered as hav-
ing evolved significantly and/or in a relevant manner in this
period.
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Eurostat uses the same thresholds as Belgium (AAGR of 1 % in
absolute terms) but adds a further threshold at an AAGR of 0 %.
The consequence is that there is no unique ‘neutral” assessment
class: an AAGR between 0 % and 1 % in the desired direction
means that the observed evolution is considered as ‘moderately
positive’, and an AAGR between 0 % and 1 % but opposite to
the desired direction means that the observed evolution is con-
sidered as ‘moderately negative’. It is probably more difficult for
the user to interpret these ‘moderate’ classes as depicting not
significant or not relevant evolutions of the indicators.

2.3.3.2.2Use of significance tests

The Netherlands test the slope of the regression carried out on
the indicator values to know whether it is significantly different
from zero. If the slope is not significantly different from zero,
the indicator is attributed to the ‘neutral’ class.

Germany does not make use of an actual ‘neutral’ class. There is
only one threshold at an AAGR of 0 %: if the sign of the AAGR
of the indicator corresponds to the desired direction, it is attrib-
uted to the ‘positive’ class, and if the sign of the AAGR does not
correspond to the desired direction, it is attributed to the ‘nega-
tive’ class. The significance of the evolution is, however, tested
by means of a Spearman’s rank correlation coefficient. The result
of the test is indicated parallel to the ‘positive’ or ‘negative’ class.

2.3.4 Which method should be used?

The choice between the various assessment categories is quite
clear: as mentioned at the beginning of this chapter, it is pos-
sible to carry out category 1 methods only if a target value and

a target year is available, and category 2 assessment methods
only if a target value is available. Since the definition of target
values and target years are in practice not under the respon-
sibility of those carrying out indicator-based assessment, but
rather the task of policy-makers, this is a decisive piece of in-
formation in the choice of an assessment category.

Asitis clear from the sections 2.2.1 to 2.2.4 above, the different
methods within one assessment category summarize the indi-
cators in a different manner depending on the values of the in-
dicator taken into account by the method, but also on the shape
of the indicator. One could consider carrying out a simulation
to test how the methods react to different shapes and particular
values of indicators, for example. This would require a deeper
analysis and is out of the scope of this handbook.

The most important advice from this chapter is therefore not
about the choice of a precise assessment method, but of a quite
different nature: to avoid relying solely on the assessment
method chosen. Indeed, it is very important to consider the
overall shape of the indicator and the context in which it is be-
ing assessed. This also means that one should not only focus on
the assessment results in the form of pictograms (symbols) (see
Chapter 3), but that the indicator-based assessment process
should include an analysis of the situation.

Indicator-based assessment is a powerful tool for synthesiz-
ing information. It simplifies the message given by indicators.
However, delivering a simple message should not be mixed up
with delivering a simplistic message. Carrying out indicator-
based assessment implies being aware of the complexity that
hides behind the simple message and taking account of it for
communication purposes (see Chapter 3).

Getting messages across using indicators &




Communication of
indicator-based assessment




m Communication of indicator-based assessment

44

3.1 Context

Chapter 2 describes a variety of assessment methods that are ap-
plied to convey an overall state of affairs with respect to sustain-
able development indicators (SDIs). Three categories of assess-
ment methods are used in practice: methods based on a target
value and a target year (category 1 methods), methods based on
a target value only (category 2 methods) and methods based on
a desired direction (category 4 methods, also called ‘trend assess-
ment’ methods). Subsequently, these assessment methods can be
communicated at the level of individual indicators, groups of in-
dicators and in an aggregated manner (see Box 3.1). It is of great
importance to provide transparency in the assessment process
and its results to comply with the quality principles of official
statistics, notably Principles 6 (impartiality and objectivity) and
15 (accessibility and clarity) of the European Statistics Code of
Practice (ESSC 2011). The user needs to receive a clear and un-
ambiguous message. A major challenge is therefore to simultane-
ously provide transparency with this clear message.

Box 3.1: Communication levels of the assessment results

I — Communication at individual indicator level means that the result
of the assessment is communicated at a level where the indicator is
presented (e.g. next to graph).

G — Communication at the level of groups of indicators means that the
result of the assessment for an individual indicator is presented in combi-
nation with several indicators (e.g. in lists or tables). The communication
of several indicators in lists or tables is also commonly referred to as
‘dashboard’. This understanding of the term ‘dashboard’ is in line with
the Stiglitz report (Stiglitz, Sen, Fitoussi 2009, see e.g. paragraphs 131 and
132 in section 2.1).

A — Communication in an aggregated manner means that the result of
the assessment is communicated for a number of indicators collectively
(e.g. per theme in circle diagrams) which, if it was presented alone, would
not allow the user to know which indicator contributed to the aggre-
gated information (theme, dimension) nor to what extent. This com-
munication level is also commonly referred to as ‘dashboard". In order to
distinguish the dashboard at an aggregated level from a dashboard at
a grouped level they will be further called ‘aggregated dashboards’
in this handbook. There are two sub-categories for this communication
level:
Simple, non-interactive aggregated dashboard in printed
publications (a typical example is the summary of assessment results
in a pie chart in the UK brochure presenting their sustainable devel-
opment indicators (DEFRA 2010).
Interactive aggregated dashboard — the result of the assess-
ment is communicated for a number of indicators collectively in an
interactive manner (online), which allows a user to trace how each
indicator contributed to the aggregated information (e.g. the Swiss
and Dutch aggregated dashboards in section 3.3.3).

This chapter focuses on the communication of the process and
of the results of indicator-based assessment. The main objective
of this chapter is to provide a number of essential elements (cri-
teria) that a newcomer in the field of indicator-based assessment
should consider in order to communicate the assessment process
and results effectively. The chapter will compare approaches used
by the Expert Group members regarding the indicator-based as-
sessment communication at the level of individual indicators,
groups of indicators and in an aggregated manner. There is no
intention to point out especially good or bad examples across the

Expert Group countries. The objective is rather to analyse some
examples in a systematic way, and to illustrate in a concrete man-
ner the main elements for a good (transparent) communication
of the indicator-based assessment processes and results.

The chapter starts with the overview of various communica-
tion forms (printed versus online) employed by the Expert
Group members. After that the communication of the process
and results of indicator-based assessment is presented and dis-
cussed; first at the level of individual indicators, then at the
level of groups of indicators (dashboards), and finally at an ag-
gregated level (aggregated dashboards). The chapter ends with
a discussion on the symbols used to communicate the results of
the indicator-based assessment.

3.2 Communication forms and
target audiences

SDIs are communicated in different ways according to the tar-
get audience. The amount of information provided about the
process and result of indicator-based assessment depends on
the communication form chosen and the target group. Table
3.1 provides an overview of the communication forms applied
by the Expert Group members.

Table 3.1: Communication forms used in the Expert Group
countries

Printed publication or

Countries/ PDF publication available Online indicators

commu- online
nication Dashboard/ Interactive
forms Report Brochure groupof aggregated
indicators = dashboard
Belgium \Y — vV _
Eurostat \% — \ —
Germany — \% — —
Netherlands V \ \ vV
Switzerland \% \ \ \
United
Kingdom B v v B
V:available
—:not available

Printed publication — report

— Comprehensive character — it contains a detailed descrip-
tion of the theoretical background, indicators, assessment
methods.

— The target audience is interested in detailed information.

Printed publication — brochure

— Incomprehensive character — it is intended to present only
the core message, it is distilled from a mass of data. Consid-
ering the limited size of a publication, most of the details
cannot be presented. It often provides an overall state of
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affairs. A reference (link) to detailed description is therefore
indispensable in order to comply with the principle of clar-
ity of official statistics.

— The target audience is interested in getting an overview of
the situation/progress.

Online indicators — dashboards/individual indicators
— Synthetic character but quick access to the underlying data.

— The target audience is interested in getting the most relevant
information on the issue of sustainable development.

Online indicators — interactive aggregated dashboards

— Inherent to this communication form is that information
is provided in a layered manner. The use of an interactive
aggregated dashboard allows the user to get an overview
of the situation (aggregated information) while at the same
time providing access to detailed information (at indicators’
individual level). Also references to additional information
concerning the theoretical background, assessment meth-
ods etc must be provided.

— The target audience is interested in getting an overview of
the situation (progress) and in having access to the underly-
ing data.

Dependent on the communication form and the target group,
diverse choices are made with regard to the amount of infor-
mation provided on indicator-based assessment. For instance,
a brochure is intended for the general public and due to its
small format does not need to contain all methodological de-
tails. However, a reference to a detailed methodology is indis-
pensable with such a brochure in order to ensure transparency.

The communication of the process and results of indicator-
based assessment of individual indicators, groups of indicators
(dashboards) and in an aggregated manner (aggregated dash-
boards) will be discussed respectively in the following sections.
A distinction is made between printed publications and online
indicators. For a complete overview of the publications and
websites that were used for the analysis presented in the fol-
lowing sections, see Annex 2.

3.3 Communication of the
process and results of
indicator-based assessment

Communication at the level of individual
indicators

3.3.1

The assessment of an individual indicator is performed by
comparing the observed evolution with the desired evolution.
The objective of the indicator-based assessment is to synthesise

B Getting messages across using indicators
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the message of the indicators (see the Introduction and Chap-
ter 1). By presenting the assessment results with symbols the
information contained in the results can be condensed and
easily accessed.

As already mentioned in Chapter 2, three categories of assess-
ment methods are used in practice:

— Methods based on a target value and a target year (category
1 methods) — section 3.3.1.1.

— Methods based a target value only (category 2 methods) —
section 3.3.1.2.

— Methods based on a desired direction (category 4 methods,
also called ‘trend assessment’ methods) — section 3.3.1.3.

The discussion of each category of assessment method (sections
3.3.1.1, 3.3.1.2 and 3.3.1.3) consists of the following headings:

Essential elements to be communicated

Asdescribed in Chapter 2, a number of essential elements needs
to be defined for each assessment method, so that a method can
be implemented. Communicating these elements contributes
to the transparency of the assessment process. They can there-
fore be considered as criteria for a good communication of the
assessment process.

Experiences

The communication of the essential elements will be discussed
and supported with individual examples from Expert Group
countries. It should be noted that examples used in this part
(charts, graphics) are presented outside their context. In some
cases, a piece of information that is important for the transpar-
ent communication of the assessment process and results is not
communicated on the graph of the indicator but somewhere
else in the publication, dependent on the communication form.

The section 3.3.1.4 provides a summary and a discussion on
the communication of the assessment process and results at the
level of individual indicators.

3.3.1.1 Communication of category 1 methods
(target value and target year available)

Some indicators are tracked according to time-bound target
values. Such target values have to be attained in a certain peri-
od of time. By using target values accompanied by a target year
it is possible to monitor the progress of an indicator towards
a goal over time:

— Positive: changes in the desired direction and at the re-
quired pace (slope or rate of change) needed to attain the
target value.

— Negative: change in the undesired direction needed to at-
tain the target value.

— Neutral: no change.

Eurostat and Germany distinguish four classes: positive, mod-
erately positive (progress in the right direction but too slow),
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moderately negative (slow progress in the wrong direction) and
negative.

Essential elements to be communicated for category 1
methods

— Target value and target year
— Base year
— Reference value

— Calculation method for the target path or the projection to
target

— Actual value(s) of the indicator taken into account for the
comparison with the target path/ target value

— Methods used for comparing the observed evolution with
the desired evolution

— Result of the assessment (symbols)
— Thresholds used for the assessment

— Source of the target value.

Experiences

Figure 3.1 shows the graph of the indicator ‘Greenhouse gas
emissions’ as presented in the German brochure ‘Sustainable
Development in Germany: Indicator Report 2012’ (DESTATIS
2012). Three target values are presented (2010, 2020 and 2050).
The annex of the brochure specifies that the assessment is car-
ried out on the basis of the first target value presented (in this
case 2010). The preface indicates the source of the targets (de-
fined by the German Federal Government in the context of
the National Strategy for Sustainable development). In this ex-
ample, a base year is indicated in the graph, which is the base
year used for the calculation of the index (*). This base year
should not be confounded with the base year defined in Chapter
2, section Terminology. The observed evolution of the indica-
tor is calculated by means of an Average Annual Growth Rate
(AAGR) over the last five years. This means that it is based on
two values of the indicator: the last available value and the value
five years before. The value of the indicator five years before the
last available value is projected by means of the AAGR to the
target year. The projected value at target year is then compared
to the target value. This is partly explained in the annex of the
German brochure (the year at which the projection begins is not

Figure 3.1: Graphical representation of an indicator assessed with a category 1 method — example in Germany

Reducing greenhouse gases

Greenhouse gas emissions (six Kyoto gases) in CO, equivalents

Base year =100

100 101.4

Base
year
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Source: Federal Environment Agency

Source: DESTATIS 2012 (brochure)
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Goal:
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NB: the base year indicated in this graph does not correspond to the base year defined in this handbook. See the definition of ‘base year’ used in this handbook in section 2.1.1 in Chapter 2

and the text below this figure for more information.

(*) The base year for the calculation of the index stems from the Kyoto Protocol and is
a construct between the data for CO,, CH, and N,O — for which the Kyoto base year is
1990 — and the data for HFC, PFC and SF, — for which the Kyoto base year is 1995.
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indicated). It should be noted that the user cannot discern the
period analysed before reading the annex. The graph presents
values starting in 1990 and the period being analysed is not
highlighted. The user will probably deduce that the assessment
concerns the period 1990-2009. Hence a reference to the meth-
odology in order to guide the user is essential in such cases.

The thresholds that delimit the possible assessment results are
also indicated in the annex. Additionally the weather symbols
present a result of assessment of the progress towards this tar-
get. The symbols are communicated at the level of an individu-
al indicator (above the graph).

Figure 3.2 shows the “Total employment rate, EU-27" indicator
as it is presented in the report ‘Sustainable Development in the
European Union’ (Eurostat 2011).

The target value, the reference value at base year (2000) and the
last available value of the indicator are presented. The graph
may not be completely self-evident concerning these values e.g.
the reference value is not easily discerned. However, the period
analysed is indicated in the introduction of the report, together
with the calculation method for the target path, the values of
the indicator used in the comparison, the methods for compar-
ing the observed and desired direction, and the thresholds de-
limiting the possible assessment result (p. 41-44 of the report).
The source of the target value (EU Sustainable Development
Strategy) is also indicated in the introduction of the report. The
observed and desired evolutions are summarized in the infor-
mation given on the right side on the graph (Average Annual
Growth Rate and required Average Annual Growth Rate). The
indication of the value on the target path at the year of the last
available value (value 70.7 % on the graph) and of the distance
to target path in 2010 (- 2.1 percentage points, indicated on the

Communication of indicator-based assessment “

right side of the graph) give an information about how far the
indicator is from the target path. However these two pieces of
information are not taken into account in the assessment pro-
cess, which consists of calculating the ratio of the (observed)
AAGR and of the desired AAGR. The result of the assessment is
communicated with a weather symbol. It should be noted that
the same type of symbol is used for the communication of the
result of category 4 (trend) assessment.

3.3.1.2 Communication of category 2 methods (target
value available, no target year defined)

For some indicators, the target value has been defined without

specifying the target year.

Essential elements to be communicated for category 2

methods

— Target value

— Value(s) of the indicator taken into account for comparing
with the target value

— Method used for comparing the value(s) of the indicator
with the target value

— Result of the assessment (symbols)
— Thresholds used for the assessment

— Source of the target value.

Experiences

Figure 3.3 shows the indicator ‘Land used for organic farm-
ing’ as it is presented in the German brochure ‘Sustainable

Figure 3.2: Graphical representation of an indicator assessed with a category 1 method — example Eurostat

Figure 1.14: Total employment rate, EU-27
(% of age group 20-64 years)

80 Period evaluated:
2000-2010
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76 growth rate:
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72 growth rate:
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68 68.6 path in 2010:
66 / : -2.1 percentage
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64
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EU-27 2020 target path

Source: Eurostat 2011 (report)
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Development in Germany: Indicator Report 2012’ (DESTATIS
2012). The target value is indicated on the graph. The origin of
the target is mentioned in the preface of the brochure. Neither
the value(s) of the indicator taken into account for comparison
with the target value nor the method used for the comparison
are indicated in the brochure for this specific type of assess-
ment. The thresholds delimiting the assessment results are not
indicated. The assessment based on a target value without a tar-
get year can be considered as an exception to the ‘standard’ as-
sessment for the German SDIs, which is based on a target value
with a target year. The methodology for this ‘exception’ is not
documented (see section 3.3.1.4. for discussion on communica-
tion of exceptions). The assessment result is communicated at
the level of an individual indicator (above the graph).

3.3.1.3 Communication of category 4 methods
(trend assessment)

The evaluation of trends is based on the evolution of an indica-
tor in a defined period (period analysed). The evaluation con-
siders the direction of change:

— Positive: change in the desired direction
— Negative: change in the undesired direction
— Neutral: no change.

For more details on trend assessment see Chapter 2,
section 2.2.4.

In order to communicate the trend assessment in a transparent
manner the following elements should be communicated.

Essential elements to be communicated for category 4
methods

— Period analysed

— Desired direction

— Observed evolution (*') (including the methods for its
calculation)

— Values of an indicator used for calculation of the observed
direction

— Thresholds delimitating the assessment classes
— Result of the assessment (symbols)

— Source of the desired direction (e.g. the Swiss Sustainable
Development Principles) (*2).

Experiences

Figure 3.4 shows the UK indicator ‘Renewable electricity’ as
presented in the brochure ‘Measuring progress — Sustainable
development indicators 2010’ (DEFRA 2010). The desired evo-
lution is an increase of renewable electricity production. The
desired trend is not specifically indicated for any of the indica-
tors presented in the brochure. For the indicator in Figure 3.4

Figure 3.3: Graphical representation of an indicator assessed with a category 2 method — example Germany

Environmentally sound production in our cultivated landscapes

Land used for organic farming
Share of total farming land in %
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Source: Federal Ministry of Food, Agriculture and Consumer Protection

Source: DESTATIS 2012 (brochure)

Goal: 20 (no year given)
0000000000000000000000000000000000
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(*) Inthe case of trend assessment methods, the observed evolution simply consists in the
observed direction.

(*?) Sometimes the desired direction is considered as obvious and is not explicitly
indicated (e.g. decrease of unemployment). See section 3.3.1.4 for more details.
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Figure 3.4: Graphical representation of an indicator assessed with a category 4 method — example in the UK

Renewable electricity generated as a percentage of total

electricity, 1990 to 2009

1.0

Percentage of electricity generated

United Kingdom

0.0

Source: DECC

Renewable electricity since: 1990 @

Source: DEFRA 2010 (brochure)

the desired trend can be considered as self-evident, although
for other indicators presented in the brochure it may not be so
obvious (see section 3.3.1.4. for a discussion on communica-
tion of the desired trend). The United Kingdom assesses the
evolution of each indicator (in this case renewable electricity)
against two reference values: one with 1990 as the base year
for long-term assessment and one with 2003 as the base year
for short-term assessment. The base years are clearly presented.
The period analysed is clearly presented but the exact values
for calculating the observed evolution (i.e. the average of the

1990 1992 1994 1996 1998 2000 2002 2004 2006 2008

2003 @

values 1989-1991 for base year 1990 or the average of the values
2002-2004 for base year 2003) are not specified. This is, howev-
er, explained in the annex of the brochure as well as thresholds
and the applied methodology. Additionally the symbols (**) (a
set of arithmetic operators in combination with traffic lights
colours, see below the graph) are used to communicate the re-
sult of the assessment at the level of an individual indicator. In
this case the development shows a positive trend towards sus-
tainable development (clear improvement since the base year)
as indicated in Figure 3.4.

Figure 3.5: Graphical representation of an indicator assessed with a category 4 method — example in the EU

Figure 1.19: Total unemployment rate, EU-27
(%)
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Source: Eurostat (online data code: tsdec450)

Source: Eurostat 2011 (report)
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(*) An overview of various symbols used across countries and their interpretation is
provided in section 3.4 of this chapter.
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Figure 3.5 shows the EU indicator ‘“Total unemployment rate,
EU-27 as presented in in the report ‘Sustainable development
in the European Union’ (Eurostat 2011). The desired trend is
not explicitly specified. This is not necessarily an issue in this
specific example since the desirability of a decreasing unem-
ployment rate can be considered to be self-evident. However,
this is not a case for all the indicators presented in the report
(see section 3.3.1.4. for a discussion on the communication
of the desired direction). Information regarding the period
analysed and the result of the assessment is communicated at
the individual level. Information about how the calculation is
made is communicated in the introduction of the report, to-
gether with other information on the assessment methodology
such as thresholds. In comparison to Figure 3.4, this graphic
is complemented with additional information of exact values
at the start and end of the series. These values are used for the
calculation of the observed trend.

3.3.1.4 Summary and discussion

Table 3.2 shows whether the essential elements defined for each
category of assessment methods are communicated in the print
publications and online indicators of the Expert Group coun-
tries. The table reveals discrepancies in communicating assess-
ment results. No single country communicates all the essential
elements defined. There are still some open issues concerning:

Communication of the period analysed

The time series presented on the graph do not always corre-
spond to the actual period analysed. This should be clearly
stated in order to ensure the transparency and clarity of what
is being assessed. The period analysed can be indicated e.g. by
highlighting it visually on the graph, by stating it next to the
graph (see e.g. Figure 3.5) or by providing a direct link (refer-
ence) to the underlying information. This is, however, not al-
ways the case in practice.

Communication of desired direction

There are cases where the desired direction can be consid-
ered to be self-evident (e.g. (un)employment, see Figure 3.2
and Figure 3.5). There are, however, two types of indicators
where the desired trend is not always, but should be explicitly
communicated:

1. Context-sensitive indicators

There are indicators that can be interpreted in different ways
dependent on the context and the phenomenon they repre-
sent. For instance, expenditure indicators (such as ‘Expendi-
ture on health’) — it is impossible to say, without knowing

the context, whether an increase or a decrease is desirable. In
order to assess these types of indicators extra information is
required. Another example of context sensitive indicators is
Foreign Direct Investments (FDIs) — increase of FDI can be
seen as a contribution to development aid and be considered
as a positive development. But an increase of FDI can also be
seen as a transfer of the production of developed countries
overseas, for instance to developing countries in order to
take advantage of lower wages and less stringent regulatory
environments, and be considered as negative development.

2. Unfamiliar indicators

Relying on phenomena that only experts are familiar with,
for instance ‘Material flow’, ‘Energy trade balance’ or ‘Nitro-
gen surplus’ — only one familiar with those concepts will be
able to indicate the desired trend.

When communicating about the direction and the evolution in
general, it is also important to specify which direction is meant
(desired vs. observed). For example, in the Belgian report (FPB
2011) only the title ‘Direction’ is provided in table 2 on p. 14 of
the French version of the report. At first glance this indicates
the observed direction, however, the symbols actually indicate
the desired direction.

Communication of exceptions

Another issue is the means whereby the inevitable exceptions
to the assessment method are communicated. As mentioned
in the synthesis of Chapter 2, in some cases the assessment
method needs to be adapted to a particular indicator. This is
e.g. the case for the German SDIs lacking a target value and
a target year. The general method described in the brochure
‘Sustainable Development in Germany’ (DESTATIS 2012) that
is used for most of the German SDIs cannot be applied if the
target year is lacking. It is important that this kind of ‘excep-
tion’ to the ‘general’ assessment method is communicated.
Belgium uses footnotes in the indicator report to explain why
the assessment method was changed for the one or the other
indicator (FPB 2011).

Source of a target or desired direction

Expert Group countries refer to the source of a target or a de-
sired direction in general terms. For instance, Germany refers
in the introduction of their brochure to the National Strategy
for Sustainable Development entitled ‘Perspectives for Ger-
many’ (DESTATIS 2012) without specifying the exact postu-
lates. Such information could, however, be useful for the user.
Switzerland, for example, provides a precise reference to every
target or desired direction for each indicator.

Getting messages across using indicators &
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3.3.2 Communication at the level of groups of
indicators (dashboards)

As already mentioned in Box 3.1, the communication of assess-
ment results at the grouped level means that assessment results
of individual indicators are presented in conjunction with
several indicators (in lists or tables). Therefore, this paragraph
only provides the graphical examples of the assessment results
on a grouped level. Subsequently, the summary table provides
an inventory of the communication in this regard by some of
the Expert Group countries.

The assessment results are presented in the Swiss ‘Sustainable
Development report 2012’ (FSO 2012) at the level of group of
indicators at the end of each thematic chapter (see Figure 3.6).
Such a list of indicators consists of the detailed information on
the observed and desired evolution, source of the target value or
of the desired direction, period analysed and assessment result.
Information about how the observed evolution is calculated and
how it is compared with the desired evolution or with the target
value is provided in the introduction of the report.

The United Kingdom also provides in its brochure an overview
of assessment results on a grouped level (see Figure 3.7). The
observed and desired evolution, the source of the desired evo-
lution and the period analysed are provided in the annex of
the brochure ‘Measuring progress — Sustainable development
indicators 2010’ (DEFRA 2010).

It can be concluded from Table 3.3 that every Expert Group
country presents the assessment results at the grouped level in
printed publications. However, communication on the grouped
level is not broadly employed with websites (only Switzerland
and the Netherlands).

3.3.3 Communication at an aggregated level
(aggregated dashboards)

Communication in an aggregated manner means that the
results of the assessment are communicated for a number of
indicators at once (e.g. per theme in circle diagrams) which,
if it was presented alone, would not allow the user to know
which indicator contributed to the aggregated information
and to which extent. Mostly it aggregates the results of indica-
tor assessment per theme or sustainable development dimen-
sion thus giving an overall assessment of the situation for this
theme or dimension.

The challenge faced by most SDI sets or systems is to synthesize
the information provided by a large number of indicators with-
out losing transparency. There are several ways to aggregate
data, and two possible avenues are emerging: composite indi-
cators (see comprehensive overview of composite indicators in
Kulig, Kolfoort, Hoekstra 2009) and aggregated dashboards
(Wachtl, Mayerat Demarne, de Montmollin 2010).

Figure 3.6: Communication of the assessment results at a grouped level — example Switzerland

T1.2 Documentation on indicator trends

Graph Targeted trend  Objectives® Period under analysis Change in % Observed trend® Assessment  Comments
G2.1 2b 1992 W: +7.7% A v Synthesis of trends
SDS Nr.7 2007 M: +8.6% observed for women (W)
and men (M)¢
G22 SDS Nr.7 1991-1993 +20.1% A x
2007-2009
G23 2b 1992 +23.1% A x
SDS Nr.7 2007
G24 2b 1992/93 +6.2% 2 v
SDS Nr.7 2007
G25 2b/3a 1992/93 +24.4% 2 v
SDS Nr.7 2002

@ Sustainable development principles, challenges of the sustainable development strategy (SDS) or quantified and dated objectives.

b The trend is interpreted as relevant if it exceeds a +3% threshold. Exceptions are documented in the “Comments” column.

¢ The change in % of each variable is synthesised with a single value (-1 for a negative assessment, O for an unchanged assessment without marked change
and +1 for a positive assessment). These values are then added up and the results determine the general trend for this indicator.

Source: FSO 2012 (report)
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Figure 3.7: Communication of assessment results at a grouped level — example United Kingdom

Indicator number Change | Change | Direction
and title since since in latest
1990' 2003 year*
1. Greenhouse gas emissions © © v
13. Resource use © © v
18. Waste arisings ) © v
20. Bird populations | Farmland ® ® v
Woodland ® © v
Seabird ® ® ~
27. Fish stocks sustainability @ @ v
28. Ecological Acidity @) ®
impacts of air :
pollution Nitrogen © ®
30. River quality Biological © ® ~
Chemical © 9) 7
32. Economic output © © X
37. Active community participation ) ® X
38. Crime g © v
40. Employment ® ® X
41. Workless households © ® x
Before housing
43. Childhood cost © ® ,
poverty After
housing cost ® ®
Before housing
45. Pensioner cost © ® 7
poverty After
housing cost © © \

" Year as shown if not 1990

Source: DEFRA 2010 (brochure)

Table 3.3: Summary table of the assessment results at a grouped level — all Expert Group countries

Printed publication or PDF publication

R X Online indicators
available online

Assessment methods

5 i 3 °
communicated at the E ] g < 5 ] £ E = g < s i £
grouped level = 8 = = @ = = 3 £ 5 @ =
T 5 b < £ 5S¢ @ 5 b < £ SE
o0 ] U] ' s I~ =] w U] 7] H X
z n = 7
Category 1 v v v v v n/a - n/a - v n/a
assesment methods
Category 2 vV n/a vV n/a n/a n/a — n/a n/a n/a n/a n/a
assesment methods
Category 4 v v v v v v - - n/a v v -

assesment methods

Vi available

—:  notavailable/unclear

n/a: notapplicable

NB:  The publications and websites used for this analysis are referenced in Annex 2.
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3.3.3.1 Simple, non-interactive aggregated

dashboards

This kind of dashboard was introduced at the beginning of the
chapter (Box 3.1). A good example of such a dashboard is the
pie chart summarizing the assessment results in the brochure
‘Measuring progress — Sustainable development indicators
2010’ (DEFRA 2010) (see Figure 3.8).

Figure 3.8: Example of non-interactive aggregated
dashboard

11

. Showing improvement . Showing deterioration

D Showing little or no change D Insufficient data

! Based on 99 of 126 measures, comprising 68 indicators
* Or nearest year for which data are available

Source: DEFRA 2010 (brochure)

3.3.3.2 Interactive aggregated dashboards for

sustainable development

A prerequisite for developing a sustainable development aggre-
gated dashboard is an underlying conceptual framework. This
ensures the systematic structure within an aggregated dash-
board and represents the tool for assessing the indicators, thus
providing the building block for the aggregation: the result of
the assessment (see Wachtl, Mayerat Demarne, de Montmollin
2010 and Boesch 2011). Aggregated dashboards allow for the
aggregation of indicators containing various units by means
of the result of their assessment and thereby provide an overall
assessment of the situation, while ensuring access to the detail
of each indicator.

When developing an aggregated dashboard, achieving trans-
parency is of crucial importance (Wachtl, Mayerat Demarne,
de Montmollin 2010). Often a broad variety of indicators with
different units are contained in the sustainable development
indicators sets, reflecting the complexity of the sustainable de-
velopment concept. By providing an access to each individual
indicator (showing underlying data and the methodology em-
ployed for indicator assessment), an aggregated dashboard en-
sures transparency.

Criteria for the communication of assessment results
within an interactive aggregated dashboard

An interactive aggregated dashboard should:

— be built upon a solid conceptual framework or sustainable
development strategy

— allow for a global evaluation of overall assessment of the
situation with regard to sustainable development

— provide an overall result of assessment of the situation (by
means of symbols)

— give information about the assessment methods used
— provide access to underlying data

— provide the possibility to navigate between the level of indi-
vidual indicator (graph presenting data) and the synthesis
level (aggregated level), see Box 3.1.

Switzerland and the Netherlands both developed interactive
aggregated SDI dashboards. In the following sections, these
interactive aggregated dashboards are presented and reviewed
along the lines of these essential elements to illustrate the man-
ner in which SDI interactive aggregated dashboards communi-
cate the indicator-based assessment results.

Experiences

Swiss dashboard of sustainable development (**)
Homepage of the dashboard (**)

The Swiss dashboard is structured according to the 10 key
challenges of the Swiss Sustainable Development Strategy.
The homepage of the Swiss dashboard (Figure 3.9) presents
three primary objectives: ‘Social Solidarity’; ‘Economic Effi-
ciency’ and ‘Environmental Responsibility’. When the cursor
is dragged over the key challenges, the indicators of the respec-
tive key challenge appear in the corresponding objective. The
colour on the left side of the indicator label shows the assess-
ment result of the indicator (green for positive, yellow for neu-
tral and red for negative).

Overview page of the Swiss dashboard

The dashboard presents an overall image of the 10 challenges
(Figure 3.10) as well as the possibility of consulting each chal-
lenge or indicator separately (Figure 3.11). On the red-to-green
scales the state of affairs for all 10 key challenges is provided i.e.
the synoptic picture of all strategy indicators. Transparency in
the dashboard is ensured with the possibility to access the as-
sessment of each of the 10 thematic action areas (challenges).
With this possibility the user can ascertain which indicators
are used for the monitoring of each challenge, and more im-
portantly, how each indicator contributes to the assessment of
the key challenges.

(*) The description of the Swiss ‘Dashboard of Sustainable Development'is based on/
paraphrased from Wachtl, Mayerat Demarne, de Montmollin 2010 and Boesch 2011.

(**) Available in French and German: http://www.bfs.admin.ch/bfs/portal/fr/index/
themen/21/02/dashboard/01.html.
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Figure 3.9: Swiss dashboard — Homepage

Page d'acci

Défis clés

1 Changement climatique et dangers
naturels

2 Energie

3 Développement territorial et
transports

[Indicators|

4 Economie, produstion et

Espérance de vie en bonne santé
Surcharge pondérale

Attitude favorable 4 la santé: activité physique

Colts du systeme de sante

Efficacité
Economique

Figure 3.10: Swiss dashboard — Overview page

Défis clés

2 Energia

3 Dy territorial et

4 i ion et

5 Utllization des ressources naturelles
6 Cohésion sociale, démographie, migration, culture
7 Santé, spart, promotion da lactivité physique

8 Défis i Dé et

& Politique financiére

10 Formation, recherche, innovation

§ Utilisation des ressources
naturelles

& Cohésion sociale, démographie,
migration, culture

7 Santé, sport, promotion de
Iactivité physique

8 Défis mondiaux: Développement
st environnement

9 Politique financiére

10 Formation, recherche, innovation

Défis clés

1 Changement climatique et dangers
naturals

2 Energie

3 Développement territarial et
transports.

4 Economie, production et
consommation

§ Utilisation des ressources
naturelles

& Cohésion sociale, démographie,
migration, culture

7 Santé, sport, promotion ds
I'activité physique

8 Défis mondiaux: Développement
&t environnement

9 Politique financiére

10 Formation, recherche, innovation

Key challenges
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Figure 3.11: Swiss dashboard — Assessment per indicator

2 Energie

Assessment

Actuellement, 80 % des besoins énergétiques suisses sont couverts par des sources non
renouvelables, ce qui représente une lourde charge pour l'environnement et e climat et met en peéril
I'approvisionnement des générations futures. S'adapter aux exigences du développement durable
passe forcément par un usage plus rationnel et plus économigue de |'énergie

[ Page d'accusil |

Défis clés

1 Changement climatique et dangers
naturels

Key challenges

2 Energie

3 Développement territorial et
transports

per indicator Indicateurs :

Summarized assessment
per key challenge

4 Economie, production et
consommation

5 Utilisation des ressources

¥ Intensité énemétique
¥ Consommation finale d'énergie pour les transports

P~ Consommation finale d'énergie
\ I v Energies renouvelables
> [ ] » Dépendance énergétique
| ol
]

/

naturelles

6 Cohésion sociale, démographie,
migration, culture

7 Sants, sport, promotion de

I'activité physique

[ - !
-
Nesgatit Neutre

Consommation finale d'énergie par personne

Positif
8 Défis mondiaux: Développement
et environnement

En kilow attheures
40 000

30 000

20 000

/

Chart presenting
evolution of an
individual indicator a0 1885 1880 1995 2000

10 000

9 Politique financiére

‘ 10 Formation, recherche, mnnvatmn|

‘ Vue d'ensemble |

2005 2012

Sources: Office fédéral de Ménargie, Office fédéral de la statistique

Fermer

®OFs

Assessment per indicator

The contribution of each indicator is based on a simple math-
ematical aggregation: if its assessment is positive, it is allocated
the value “+ I, if it is negative, the value ‘-~ 1" and if it is neutral,
the value ‘0. There are five indicators per thematic action area
(challenge) and each indicator has the same weight. The overall
assessment result per theme is represented by the position of
the pointer on a bar which ranges from -5 to +5.

The scale of each key challenge makes use of an animation,
whereby the result of the assessment of each underlying indi-
cator is summated one by one. The summation starts in the
middle of the scale (0 i.e. neutral) and then moving one unit to
the right (+ 1) in case the first indicator is listed is assessed posi-
tively, or one unit to the left (— 1) if the assessment is negative.
In case the assessment is neutral (0) the pointer doesn’t move.
The same principle applies to the rest of the indicators. Meta
information such as definitions, data sources etc is available on
the individual indicator level. Information on the conceptual
framework, the assessment methods and the employed sym-
bols is communicated separately on the website.

Dutch dashboard of sustainable development

The Dutch dashboard (*) is based on the sustainability frame-
work that follows the guidelines of the Brundtland report as

(*) Available in English and Dutch: http://www.cbs.nl/en-GB/menu/themas/dossiers/
duurzaamheid/cijfers/extra/duurzame-ontwikkeling.htm.

well as the more recent Stiglitz report (Stiglitz, Sen, Fitoussi
2009). It is based on an extended capital approach, which in-
cludes present and future aspects of welfare, as well as the in-
ternational dimension (Smits, Hoekstra 2011). It is therefore
subdivided into three sub-dashboards (Figure 3.12a). The sub-
dashboard ‘Quality of life’ illustrates how the Dutch quality
of life of the present generation is developing ‘here and now’.
The sub-dashboard ‘Resources’ shows whether there is enough
capital for future generations to achieve a certain quality of life.
And the last sub-dashboard ‘Netherlands in the world” illus-
trates the international dimension of sustainable development
and shows the impact of developments in the Netherlands on
other countries. The individual sub-dashboards are further
split into themes for which indicators have been chosen. The
difference between the first column (‘Summary of develop-
ment in NL) and the third column (‘Summary of position of
NL in the EU’) is explained below, under the title ‘Assessment
per indicator’.

Homepage of the dashboard

Each pie chart shows the distribution of the underlying indica-
tors in a theme regarding their assessment result. Exclamation
marks indicate theme areas where developments in the Neth-
erlands give rise to concern. Passing the mouse over a theme
brings out more information about it (number of indicators
according to their assessment result), and a short explana-
tion about the theme appears in a textbox if the mouse passes
exactly over a theme title (Figure 3.12b).
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Figure 3.12: Dutch dashboard — Homepage

a) Summary of development in NL

4

Summary of development in NL

Communication of indicator-based assessment “

Quality of life (here and now)

‘Summary of position of NL in the EU

Well-being and material welfare

Personal characteristics

Living conditions

Ri (later) < inthe ELL

Sub-dashboards

Natural Capital n
Human Capital u
Social Capital

Economic Capital

Summary of development in NL

b) ‘Summary of development in NL

Netherlands in the world (elsewhere)
‘ Environmont and natural rescurces [}
‘ Trade and aid ‘

Quality of life (here and now)

‘Summary of position of NL in the EU

Summary of position of NL in the EU

Well-being and material welfare

6x positive: Sx neutral

1 2xnegatie 7 Oxunknown

Number of
indicators
according to
assessment result

-

‘Summary of development in NL

Summarized

assessment
per theme \m:.,,.ﬂmmm m

Assessment per indicator

In the first column (Figure 3.13), the developments in the Neth-
erlands since the year 2000 are shown for each individual in-
dicator. The colours (red, green or yellow) are assigned to the
symbols (arrows) dependent on the effect an indicator has on
sustainability. So, the arrows show whether the observed evo-
lution is increasing or decreasing, and the colours indicate the
effect on sustainable development.

In the middle column all indicators belonging to a particular
theme are listed. Each indicator has a symbol on the left and
the right side that indicate the result of the assessment, either
based on the evolution of the indicator (symbol on the left side
of the indicator), or on the comparison with other EU coun-
tries (symbol on the right side of the indicator).

In the third column the developments in the Netherlands
compared with other EU countries are presented. This kind of

eurostat B Getting messages across using indicators

Short
e L2 I J’LV explanation
sl complesed dsemio evel, omount of about the theme

Living conditia

Resources (later)

Natural Capital n

Social Capital

Economic Capital

Netherlands in the world (elsewhere)

Environment and natural resources [

Trade and aid

leisure time, mobility and financial situation.

‘Summary of position of NL in the EU

v

——

Human Capital n

‘Summary of position of NL in the EU

assessment based on a comparison between countries is not in
greater detail since it is not the object of this handbook.

The Dutch dashboard allows simultaneously for the assess-
ment of the development of individual indicators over years
and the state (used for international comparison) of an indi-
vidual indicator from the most recent year where data is availa-
ble. Besides, this dashboard provides an overview of the overall
situation and access to the individual indicators. By showing
underlying details, transparency is ensured.

On an individual indicator level, the Dutch dashboard pro-
vides metadata information such as definitions, relevance of
the included themes and by pointing on a data point the value
of an indicator in a particular year. Information on the con-
ceptual framework, the assessment methods and the employed
symbols is communicated separately on the website.
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Figure 3.13: Dutch dashboard — Assessment per indicator

‘Summary of development in NL
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Discussion of the interactive dashboards of sustainable
development

Both the Swiss and Dutch aggregated dashboards provide an
overall assessment of the situation by presenting a summary
of the assessment results by theme or key challenge. They of-
fer the possibility to navigate between the synthesis level and
the individual indicator level. This allows the user to know
how each indicator contributes to the overall assessment and
gives the user access to detailed information of the indicators
(data, meta-information), thus ensuring transparency. There
is no direct connection to the conceptual framework behind
the dashboard neither to the assessment methodology. This
information is presented online, but not directly ‘inside’ the

dashboards.

In both the Swiss and Dutch aggregated dashboards, each
indicator is attributed an equal weight. This is not based on
complex theoretical fundamentals, but rather on a pragmatic
approach. As mentioned in Boesch (2011), more sophisticated
methods could be used to set up a weighting scheme, for exam-
ple on the basis of a participatory process, or of scientific pub-
lications. This would have an influence on the overall picture
given by the aggregated dashboards. However, in both cases,
it is clear for the user that the indicators have an equal weight,
which ensures transparency.

Source: Eurostat

Boesch (2011) also mentions that while the aggregation is pos-
sible thanks to the fact that the indicators are assessed based on
their evolution, it is not possible to follow the evolution of the
aggregated dashboards. One could imagine that a ‘time func-
tion” could be added to the aggregated dashboards, so that the
user could follow the evolution of the assessment of the themes
or key challenges. The aggregated dashboards would not be
a picture anymore, but a movie showing whether the observed
evolutions of the indicators are in line or not in line with their
desired evolutions over time. There would be some restrictions,
however, due to the fact that there are changes in the indicators
that compose the aggregated dashboards (due to lack of data or
breaks in time series).

By simplifying the information, the dashboard underlines the
weakness associated with the use of indicators (Boesch 2011).
For example, users tend to think that the position of the point-
er on the bar (Swiss dashboard) means that the current status
of the underlying indicators is assessed whereas the assessment
is not based on the status of the indicator but on its evolution.
This is especially disturbing in the case of indicators for which
target values with a target year have been defined and are well
known, such as the greenhouse gas emissions indicator. A pos-
itive assessment for this indicator does not mean that the Kyoto
target has been reached but that the indicator is evolving in the
right direction in order to reach the target.
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3.4 On the use of symbols

Symbols are used to communicate the results of the indicator-
based assessment. The symbols are of many different kinds
and differ from traffic lights to weather symbols. Three main
systems are used: smileys (stylized facial expressions), colour-
coded symbols (e.g. arrows or arithmetic operators in combi-
nation with traffic light colours, where green/positive: mov-
ing towards sustainability; red/negative: moving away from
sustainability and yellow/neutral: no significant changes) and
weather icons. Three assessment classes can be distinguished
as a starting point: positive, negative and intermediate. The in-
termediate class can be described as neutral. The application of
colours can assist readers in interpreting complex indicators.
However, using colour alone (not in combination with a smiley
or arithmetic operator) might be a problem for colour-blind
persons. Symbols make it much easier to see which indicator
is doing well and which not so well, even if it still needs some
effort to understand the indicator. Whatever the symbol is, its
purpose and description should be clear to understand.

Communication of indicator-based assessment “

The graphical symbols may have been carefully thought out
and tested on a large number of users. However, because of the
difficulty of conveying the multifaceted aspects of the evalua-
tion, they still have their limitations. This issue was raised by
Hulliger and Lussmann, but has not led to a conclusive result in
determining which graphical representation is the most effec-
tive for communication (Hulliger, Lussmann 2010).

Traffic light colours printed in black and white may disappear
and colour-blind people cannot see the difference. It is impor-
tant to look carefully for appropriate colour shades (traffic light
colours in various tones) that can be distinguished in such cir-
cumstances. Attention should be paid to the sufficient dispar-
ity in brightness whereby, if colours are printed in black and
white, the difference will still be clearly discernible.

In Table 3.4 various symbols applied across the Expert Group
countries are presented with respect to their interpretability
and common understanding.

Table 3.4: Overview of symbols used for communication of assessment results

Symbol systems

Visual presentation of symbols

Countries

@0

Smileys
(in combination with traffic lights colours)

@C

Belgium

@0

Traffic lights colours
(in combination with arrows)

The Netherlands

ot}
o«

Traffic lights colours
(in combination with typographic symbols)

@[=]

United Kingdom, Switzerland

Weather symbols/icons

Eurostat (¥), Germany

B Getting messages across using indicators

(¥) Starting from 2013, solid weather symbols are used only if the trend is significant
according to the Spearman’s rank correlation; if this is not the case, shaded weather
symbols are used.

59






Conclusions and Outlook




A .
-I Conclusions and Outlook

62

The Introduction and the first chapter of this handbook de-
scribe the context in which indicator-based assessment
emerged, and the risks associated with synthesizing the infor-
mation provided by indicators. Chapter 1 further details the
challenge of going beyond the assessment at the level of indi-
vidual indicators towards a further synthesis of information. It
also looks at how indicator-based assessment fits in policy eval-
uation, and the role that official statistics play in this respect.

The second chapter suggests a terminology, as well as a clas-
sification of the assessment methods that is based mainly on
the (non-)availability of predefined target values. Indeed, it has
traditionally not been the role of organisations responsible for
carrying-out indicator-based assessment to define target val-
ues and target years. They are therefore dependent on this be-
ing done by policy-makers. Ideally, however, the definition of
target values and target years should be the result of a dialogue
between policy-makers and statisticians. The chapter presents
the assessment methods that are used by the Expert Group
countries in a detailed manner and compares these methods.
An important conclusion drawn in Chapter 2 is to avoid rely-
ing solely on the result of the assessment (e.g. in the form of
pictograms) and to consider the complexity that hides behind
by including a broader analysis of the situation in the assess-
ment process.

The third chapter presents first answers to the challenge of go-
ing beyond the assessment at the level of individual indicators.
This chapter also underlines the importance of communicating
in a transparent manner so that the user can understand which
elements are taken into account in the assessment process.

There is no straightforward answer to all the issues raised in
the handbook. However, this chapter outlines possible paths
to follow, and discusses the way forward for indicator-based
assessment. Four avenues are presented. The first one ad-
dresses how to reinforce the relevance of the indicators and
the robustness of their assessment by taking into account the
interactions between indicators. The second outlines possible
improvements in the communication of the processes and re-
sults of indicator-based assessment. The third avenue evokes
the necessity to integrate the knowledge on indicator-based as-
sessment in the post-2015 Agenda, especially for the setting-up
of Sustainable Development Goals (SDGs). The fourth and last
avenue reminds that the experiences described in this hand-
book can be useful for persons working with indicators outside
the field of sustainable development.

41 Interactions

The work on SDIs so far was focused on choosing the right
indicators on the basis of criteria such as quality of data, rel-
evance of the indicators for the issue measured etc (*). A lot
of attention has also been paid to the communicability of the

(*) According to the frame of reference (see Chapter 2).

indicators, indicator-based assessment being seen as a way to
synthesise the information. Further steps have been taken in
order to get an overview of the separate assessments for the
whole set of indicators, by communicating the assessment re-
sults by means of dashboards or aggregated dashboards (see
Chapter 3).

Looking at interactions between the indicators of an indicator
system, or between these indicators and contextual variables,
should ideally provide some more information on the reasons
of the evolution of the indicators. This should therefore allow
a more in-depth analysis of the evolution of the indicators and
of the quality and relevance of its assessment. For example, the
price of oil, as a contextual variable, is likely to affect the eco-
nomic indicators one way and the environmental indicators in
another. One could also be interested in analysing how smok-
ing or traffic accidents can link to healthy life years.

In the existing indicator systems, the analysis of the indicators
often mention interactions that are well established. Similarly,
the contextual variables that supplement several indicator sys-
tems give extra information that can put the individual indica-
tors in a broader frame (see Chapter 1, section 1.2).

Frameworks and models of interactions
are needed

4.1.1

Statistical offices cannot afford to make too many assumptions
about the relations between indicators or between indicators
and other variables. The models they use need to rely on a broad
scientific consensus regarding their validity and reliability.

A first step towards enhancing standardisation and fostering
research about interactions is to use frameworks or general
models in order to structure the indicator sets or systems. In
the field of environmental statistics, the Driving Forces — Pres-
sures — State — Impact — Responses (DPSIR) framework adopt-
ed by the European Environment Agency (¥) is often used as
a structuring element for the environmental indicator systems
and for some sustainable development indicator systems. An-
other example of a general model is the MONET typology used
for the Swiss sustainable development indicator system (see
FSO 2012, p. 63). A framework can also be an accounting sys-
tem, such as the UN System of National Accounts (SNA) or the
UN System of Environmental-Economic Accounting (SEEA).

Using such frameworks or general models can contribute to the
development of the statistical system as a whole: it allows defin-
ing in a systematic manner what information is lacking in or-
der to depict the interactions and thus enhance the assessment
of the indicators. One way to overcome the lacking informa-
tion is to collect more data and/or to collect data in a way that
allows crosscutting analyses (see section 4.1.2). However, the
interactions sometimes first need to be established and proven
before they can be measured or illustrated at all. It seems to
be particularly a problem in the social dimension and in its

(*) http://www.eea.europa.eu/.
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interaction between the environmental and economic dimen-
sions. If complex models of interactions depicting the structure
and dynamics of the whole system can be established, indica-
tors can then be derived to reflect important characteristics of
the system such as its resilience (see Dahl 2007, p. 170). The sys-
tem here is understood as covering all the interactions within
the society at large — taking into account all kinds of flows and
of disparities — as well as the interactions between the society
and its ‘substrate’, the environment at large.

41.2 Common classifications of data is
a prerequisite

Ideally, the statistics that feed into the indicators would be col-
lected so that interactions between economic, social and envi-
ronmental themes were easy to investigate. This is sometimes
possible, but not on a large scale because the classifications
used for the collection and/or compilation of official statistics
are sector- or theme-specific and are not all based on the same
concepts. It is possible to reclassify some of the underlying data
so that interactions can be better investigated, but it is neces-
sary to proceed with some caution when using the data for new
and more detailed assessments.

The environmental accounts do some of the reclassifications
between the economic and environmental statistics. For ex-
ample, the national uses of resources, environmental pres-
sure, employment, and economic results are all tied together
through the classification of economic actors, the government,
as well as the households and non-governmental organisa-
tions. As different industries, the public sector, civil society
and households are identifiable, the system allows for a full
coverage of the national actors. It is also possible to use the sys-
tem for sub-national, sectoral or international analyses, on the
premise that the data quality is sufficient for such disaggrega-
tion (Eberhardson, Palm, Villner 2007).

Also, in social statistics, there are major efforts to use the same
classifications between different statistical areas, in order to
improve the possibilities for crosscutting analyses. For exam-
ple, to make sure that definitions of households are harmo-
nised between different types of social statistics, or that the age
groups are possible to align.

4.2 Improving the
communication of
indicator-based assessment

The communication of the processes and results of indicator-
based assessment has so far mainly been carried out by the
statisticians in charge of the indicator-based assessment. The
communication focuses primarily on the individual indicator
level, or at the level of groups of indicators (the so-called ‘dash-
boards’, see Chapter 3, sections 3.1 and 3.3.2). Three countries
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have taken a further step by communicating in an aggregated
manner in order to provide an overview of the situation (the
Netherlands, Switzerland and the United Kingdom), and two
of them (Switzerland and the Netherlands) offer interactive ag-
gregated dashboards. These dashboards allow to navigate be-
tween the individual indicator level and the aggregated level,
offering the user the possibility to get an overview as well as
going deep in the data and meta-data of the indicators.

The communication of the interactions between the indica-
tors and of their influences on the assessment result is worth
exploring. A good start could be, for example, to represent
in some graphical manner the connections between indica-
tors, and between indicators and contextual variable. In this
respect, the collaboration between statisticians and graphic
designers may lead to inspiring results, such as the experience
made in Switzerland, where graphic designers represented the
Swiss SDI system in several manners using the result of the as-
sessment of each individual indicator as building blocks (see
Hahn, Zimmermann 2009). The information exchanged at the
International Conference on Visualising and Presenting Indi-
cator Systems that took place in March 2005 can also be a good
source of inspiration (*). The possibility for the user to inter-
act with the indicators, e.g. by choosing its own parameters for
carrying out the assessment and comparing the assessment
with the ‘official” one should also be explored in order to take
due account of the fact that different individuals or organisa-
tions have different views, perspectives and values (see Dahl
2007, p. 171). In this respect, initiatives such as Gapminder (*!)
or the OECD Better Life Index (**) could be inspiring, provided
one is aware that the scope and goals of such initiatives is dif-
ferent from communicating the process and results of indica-
tor-based assessment.

4.3 Role of indicator-based
assessment in the post
Rio+20 agenda

As already mentioned, it is not the role of official statistics
to define targets, but the one of policy-makers. The dialogue
between statisticians and policy-makers needs to be strength-
ened, in order to ensure that the targets set by policy-makers
are actually measurable. This is particularly urgent in the con-
text of the setting of the Sustainable Development Goals (UN
2012, especially paragraphs 250 and 251). The policy-makers
would not only benefit from the knowledge of the statisticians
concerning what figures are available to measure the targets,
but also from their knowledge about the indicator-based as-
sessment methods as well as frames of references and models

(%) This conference was organised by the FSO in March 2005 in Neuchatel, Switzerland.
The proceedings are available under http://www.bfs.admin.ch/bfs/portal/en/index/
themen/21/11/visu.html.

(") www.gapminder.org.

(¥ www.oecdbetterlifeindex.org.
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or typologies. The statisticians could indeed contribute to en-
sure that all relevant aspects are taken into account and ap-
propriately assessed, e.g. by avoiding focusing only on natural
and economic resources, and by also taking into account how
efficiently the resources are used, the disparities of access to the
resources, and how the different indicators used together in-
teract. They could also contribute to the implementation of the
recommendations of the UN System Task Team on the post-
2015 UN Development Agenda concerning monitoring and
benchmarking, which are based on an analysis of the experi-
ences made with the Millennium Development Goals (MDGs)
(UNDP 2012, p. 37-38).

It may not be crucial to define a quantified target together with
a target year for all areas covered. In some cases a direction to
follow or a growth rate to maintain may be judged as sufficient.
In any case, the measurability should be kept in mind at all
stages.

4.4 Role of indicator-based
assessment outside
the field of sustainable
development

This handbook is based on the experiences made by practition-
ers working in the field of sustainable development indicators.
Sustainable development being a highly normative field, one
has to be very cautious about what assumptions are made and
about the transparency. Their awareness of the risk of deliver-
ing too simplistic messages and of a misinterpretation of the
results combined with the necessity of delivering synthetic
messages led these practitioners to take stock of the situation.
They hope that the results described in this handbook will also
be useful not only for newcomers in the field of indicator-based
assessment, but also for practitioners dealing with other types
of indicators, such as innovation and education indicators.
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Annex 1: Classification of the methods: correspondence table with Hulliger, Lussmann 2010

Section of the Handbook Method in Hulliger, Lussmann 2010
2.2.1.1.1 Target value and target year available: Linear path to target Comparison with a course
Target value available, no target year defined: German method
222 ‘simple comparison of the last available value (y,) with the Comparison with a target value
target value (x) taking into account the desired direction.
223 No target value defined, rate of change available Comparison with a heading

Annex 2: Country-specific publications and websites

Printed publication or PDF

publication available online llluzlielisits

Report (") Brochure (?) Dashboard/group of indicators Interactive aggregated dashboards
Belgium FPB 2011 — www.indicators.be —

Eurostat Eurostat 2011 o http://eppgur.ostat‘eceuropa.eu/portal/page/ o
portal/sdi/indicators
Germany — DESTATIS 2012 — —
http://www.cbs.nl/en-GB/menu/themas/
Netherlands CBS 2011 — http://www.cbs.nl/sustainability dossiers/duurzaamheid/cijfers/extra/duurzame-
ontwikkeling.htm

http:.//www.bfs.admin.ch/bfs/portal/en/index/ | http://www.bfs.admin.ch/bfs/portal/de/index/
themen/21.html themen/21/02/dashboard/02.html

United Kingdom — DEFRA 2010 http://sd.defra.gov.uk/progress/national/ —

() For the countries that publish reports, only these publications were used in the analysis, although several of these countries also publish brochures.
(%) Used only for countries that do not publish indicator reports.

Switzerland FSO 2012 —
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