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Preface

Claudia Lemke’s dissertation addresses the aim to develop a sustainable development

indicator set that

1. includes the economic, environmental, and social domains and maps their interre-

lations into a composite measure;

2. incorporates the so-called “multilevel perspective”, i.e. it is applicable to economic

units of different size; and

3. overcomes critical conceptual and methodological deficiencies identified in index

construction for sustainable development.

To meet this objective, Claudia Lemke derives a profound conceptual framework
of sustainable development. Theoretical principles for the assessment of contributions
to sustainable development are outlined and an overview of assessment methodologies
is provided. Because the thesis identifies indicator sets and composite indicators (i.e.
indices) derived from them as an expedient method to meet conceptual requirements
and assessment principles; the methodology of a novel index, the Multilevel Sustainable
Development Index (MLSDI), is derived subsequently.

Weighting and aggregation are crucial steps in index construction. In terms of weight-
ing, the thesis identifies statistical procedures as expedient to yield the most promising
results, because they are able to account for the correlations of underlying variables
from the environmental, economic, and social domains. Three specific techniques are
identified and tested against each other: Principal Component Analysis (PCA), Partial
Triadic Analysis (PTA), and the information-theoretic Maximum Relevance Minimum
Redundancy Backward (MRMRB) algorithm. For aggregation purposes, geometric
aggregation is identified as the only method that accounts for non-comparable and
ratio-scaled indicators.

The methodology is applied to a sample of the German economy for the years 2008
to 2016 in the empirical part of the dissertation. A comparable assessment of different
branches is performed within each of the three domains and the aggregated MLSDI is
derived for selected branches of the German economy.

This work has far-reaching implications for research and practice. With regards

to sustainable development research, major contributions include the inclusion of the
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multilevel perspective. A wide range of indicators from all three domains of sustainable
development are integrated and the analysis of their interconnections is performed in
the statistical procedure of the innovative MRMRB algorithm. The thesis further uses
open source data and makes all methodological choices transparent. Its Implications
for practice include the support of policy-level decisions, because a methodologically
sound and comparable tool is proposed to assess the sustainability performances of
different units of account. The MLSDI is further proposed as an alternative to the Gross
Domestic Product (GDP) as a measure of societal wellbeing at the policy level, because
economic growth is limited and the additional dimensions of environmental protection
and social development need to be considered when assessing societal wellbeing.
Claudia Lemke’s dissertation therefore represents an important contribution to the
research field of how a comparable evaluation of sustainability performances of units
of different size can be performed. The results are equally important for science and

practice. I wish Claudia Lemke’s work the attention it certainly deserves.

Berlin, July 2020 JProf. Dr. Karola Bastini



Foreword

After submitting her dissertation to Technische Universitdt Berlin, Claudia Lemke
joined the Beiersdorf AG as a Supply Chain Sustainability Manager. Since 1882, the
name Beiersdorf stands for innovative skin care. We continuously develop our products
and brands to win consumers’ loyalty and trust through best-in-class quality. Nowadays,
quality and trust do not only refer to the use phase of a product, but the consumers of
today — and even more the consumers of tomorrow — demand products with a reduced
environmental impact as well as an increased value for society. Innovative value creation
goes beyond improving the consumer’s experience of product application. Sustainable
production and consumption are one of the great challenges of the 215 century, and
especially global corporations have to take on the responsibility to contribute to societal
wellbeing by taking the entire value chain and life cycle of their products into account.
Beiersdorf meets the needs of these increased demands and has publicly pledged to
improve its environmental footprint and social impact at global level.

Beiersdorf quantifies its sustainable development performances according to the
Global Reporting Initiative (GRI) and allocates its contributions to the Sustainable
Development Goals (SDGs). These two guiding frameworks are the foundation of
Claudia Lemke’s dissertation. By aligning the corporate GRI framework and the
societal SDG framework at indicator level, Claudia Lemke enables the measurement of
corporate contributions to societal sustainable development. Moreover, by developing
a methodologically sound sustainable development index from this newly aligned
indicator base, Claudia Lemke facilitates benchmarking throughout all aspects of
sustainable development. Benchmarking in turn facilitates decision making in modern-
day corporations, often dealing with several competing priorities.

By co-funding the open access publication of Claudia Lemke’s dissertation, Beiersdorf
supports the public accessibility of this excellent theoretical and methodological research.
Knowledge and education should not be exclusive, but inclusiveness is part of sustainable

development and Beiersdorf’s vision. We are proud to care beyond skin.

Hamburg, November 2020 Jean-Francois Pascal
Vice President Sustainability
Beiersdorf AG
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Chapter 1
Introduction

“The world has enough for everyone’s need, but not enough for everyone’s greed.”
Mohandas K. Gandhi

1.1 Background and motivation

The Atlantic hurricane season terminated for this term with category-5 hurricanes
such as Dorian (National Weather Service, 2019). Because of climate change, intense
and damaging hurricanes are three times more frequent nowadays than 100 years ago
(Grinsted, Ditlevsen & Hesselbjerg, 2019; McGrath, 2019). Likewise, scientific evidence
suggests that climate change made Europe’s major heatwave in 2018 more than twice
as likely to occur (Schiermeier, 2018; World Weather Attribution, 2018). Less dominant
in public but at higher and more alarming risk than climate change is the genetic
biodiversity of the biosphere (Steffen et al., 2015). Extinction rates may be 100 to
1,000 times higher than corresponding natural background rates (Ceballos et al., 2015;
de Vos, Joppa, Gittleman, Stephens & Pimm, 2015). These examples demonstrate the
abandonment of the Holocene and the entering of the Anthropocene, a new geological
era that is characterised by threatening human activities towards fundamental Earth
system dynamics (e.g. Griggs et al., 2013; Rockstrom et al., 2009b; Sachs, 2012). In
addition to that, humanitarian crises persist. The number of people living in extreme

poverty is declining, but projections estimate that 479 million people will remain in

extreme poverty in 2030 (Roser & Ortiz-Ospina, 2019) — 479 million people too many.

Sustainable development and sustainability consist of three contentual domains:
environmental protection, social development, and economic prosperity. Today’s and
tomorrow’s human needs should be satisfied subject to respecting present and future
environmental limits (Holden, Linnerud & Banister, 2017; WCED, 1987). Economic
prosperity serves this purpose (UNCED, 1992). Traditionally, the satisfaction of needs is

enabled by economic growth at the expense of the environment and social justice (A. B.

Atkinson, 2015; Holden et al., 2017; Piketty, 2014). Decoupling the nexus of economic
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2 Chapter 1. Introduction

growth and environmental degradation or social deprivation is a current challenge for
decision makers (Holden, Linnerud & Banister, 2014). Human-nature interactions in a
complex socio-ecological system (Clark, van Kerkhoft, Lebel & Gallopin, 2016; Hall,
Feldpausch-Parker, Peterson, Stephens & Wilson, 2017; WCED, 1987) are studied
in sustainability science, with the objective to develop a solution-oriented agenda
(Kates, 2015) for sustainable development and sustainability. Generally, sustainable
development and sustainability are characterised by complexity, which might be held
liable for our unsustainable world. From an economic theory perspective, unsustainable
outcomes are present due to market failures. Environmental and social externalities are
not internalised (Patterson, McDonald & Hardy, 2017; Sala, Ciuffo & Nijkamp, 2015),
and governmental regulation is demanded for correction. At the moment, sustainable
development and sustainability are visions of future (White, 2013), and the goal is to
turn the sustainable future into the present as soon as possible. Pursuing this goal
is widely referred to be the major and the most difficult challenge of today’s society
(van Poeck, Leessge & Block, 2017).

To take up the challenge of making our world environmentally and socially sus-
tainable, measurement and assessment of sustainable development performances are
inevitable. Only what is measured can be managed (e.g. Parris & Kates, 2003). Indic-
ator sets are central for sustainable development measurement because they are able
to capture complexity: Indicator sets can cover a wide range of aspects of the three
contentual domains (Almdssy & Pintér, 2018), multiple objects of investigations, large
time series, and diverse geographical regions. Including an index or a composite measure
in an indicator set yields further advantages. An index is a compressed description of
a multidimensional state (Ebert & Welsch, 2004) and hence reduces complexity (Bell
& Morse, 2018). The important focus in measurement is recaptured (Griggs et al.,
2014), combating the disadvantage of a rich indicator set to potentially cause more
confusion than understanding (Wu & Wu, 2012). Several scholars even argue that a
sustainable development index is necessarily required because such complexity cannot
be mapped by standalone indicators (Almdassy & Pintér, 2018; Costanza, Fioramonti
& Kubiszewski, 2016; Hanley, Moffatt, Faichney & Wilson, 1999; Nardo et al., 2008;
Ramos & Moreno Pires, 2013). Moreover, sustainable development indices have the
potential to replace the Gross Domestic Product (GDP) as a measure of societal well-
being (Costanza, Fioramonti & Kubiszewski, 2016; Costanza et al., 2014). GDP has
been heavily criticised for being an insufficient measure of wellbeing because it only
quantifies the size of an economy in terms of final goods and services (Costanza et al.,
2014; Giannetti, Agostinho, Villas Boas de Almeida & Huisingh, 2015; van den Bergh,
2009). In contrast, sustainable development indices are metrics that fulfil the ambitions
of measures of wellbeing as they comprehensively describe environmental, social, and
economic aspects. A further major advantage of sustainable development indices is

their capability to expl