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This thesis explores targets in earth system governance, which is 
an overarching system of rules, players and actions to aid societies 
reacting against earth system transformations. 
Target, a word of Frankish origin indicating a circular shield, has 

become a term of reference in governance. It is difficult to affirm 
when targets were first employed in a recognisable form in history: 
targets are intrinsic to the exercise of governance as long as specific 
outcomes are defined in a quantifiable manner. However, targets 
have been employed early in earth system governance, in the 1970s, 
for instance in the USA and in Japan, and in the early 1980s in a 
supranational context. Since then, targets have become a core 
element in earth system governance mainly because targets are 
perceived as a managerial method for steering organisations 
towards their goals and objectives. As a consequence, targets are 
nowadays ubiquitous in the local, regional, national, and 
international actions covering every issue of environmental 
relevance. 
 
Despite the extensive use of targets in the governance lexicon and 

practice, theoretical studies on targets are rare, while most studies 
examine targets focusing on the construction of targets for precise 
cases, or the attainment/failure of such targets. Different studies 
examine targets on emissions, stabilisation, resource reduction, 
energy efficiency, water quality, nitrogen pollution, biodiversity 
loss, ecological conservation, water acidification, greenhouse gases 
concentration, to mention a few. This thesis has identified few 
research gaps in the existing body of knowledge on targets. These 
gaps are: a clear definition of targets, an unambiguous 
identification of their role and different functions in governance. 
From these research gaps derive a main research question: What 
are targets? From this question, three sub-questions ensue: What is 
the function of targets? What is the formation process for targets? 
How do targets work and evolve?  
To answer these questions and contribute bridging the research 

gaps, the thesis is organised around an introductory theoretical 
chapter on targets and four chapters based on case studies. The 
cross-case method of investigation is employed to capture the 
multifaceted reality of targets and acquire in-depth knowledge from 
each case. The objective is gaining better understanding of the 
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whole by focusing few key issue area of earth system governance, 
namely, climate change, earth system limits, nitrogen pollution, 
and circular economy. These areas are also a partial but 
representative selection of relevant environmental challenges for 
society. In these areas, the selected cases investigate the following 
topics: the evolution of the two-degree climate target, the role of 
visualisations in defining earth-system related targets, the 
definition of targets against nitrogen pollution, and new and 
existing targets for a circular economy. The thesis uses different 
methodologies, including content analysis, case studies, historical 
reconstructions, semi-structured, and in-depth qualitative 
interviews. All chapters adopt a careful document analysis of 
scholarly and grey literature. 
 
In the thesis, the contribution of each chapter is different and 

provides some elements to answer more than one research 
question. Taken together, the chapters enable an appreciation of 
the practical application of targets in different contexts and 
conditions, indicating how these factors can shape different roles 
for targets. In addition, the chapters demonstrate the multiple 
functions of targets while highlighting the transformative role of 
targets in the application of different governance solutions. 
Specifically, Chapter 2 deals with targets from a theoretical 
perspective. This chapter describes what a target is, discusses their 
role and rationale and examines the reasons for their popularity. 
The main functions of targets are identified and it is clarified how 
this can aid in the the correct application of targets. The study also 
assesses the performance of global environmental targets. These 
are used to evaluate the limitations the Specific, Measurable, 
Achievable, Responsible, Time-related (SMART) heuristic, which is 
commonly applied in the construction of targets. Finally, the 
chapter considers the necessity of structuring targets in a 
systematic way and presents a list of building blocks to improve the 
efficacy of target systems in an increasingly complex world.  
Chapter 3 investigates the construction of the 2°C climate target, 

one of the best-known targets in earth system governance. The 
chapter examines this target through a historical reconstruction 
that identifies four different phases: framing, consolidation and 
diffusion, adoption, and disembeddedness. The analysis clarifies 
the different roles of the target. Initially, the target was science-
driven and predominantly EU-based; it then became progressively 
accepted at the international level, despite a lack of broader debate 
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among governments on the policy implications and required 
measures for implementation. Once the 2°C target was endorsed at 
the level of the United Nations, the nature of the target changed 
from being policy-prescriptive to being largely symbolic. The 
chapter advanced that in the current phase the 2°C target has 
become a disembedded object in climate governance. From the 
neologism ‘disembedded’ coined by Polanyi, as opposite to the 
adjective embedded, a disembedded object means that the 2°C 
target is not linked to a shared agenda and to coordinated and 
mutually binding mitigation efforts. This chapter also proposed a 
way forward from the current impasse: using a multi-layered 
approach that links the 2°C target with different targets at different 
levels of governance.  
Chapter 4 considers how targets are thought and constructed 

taking into account visualisations. These instruments can highly 
contribute to the importance and authority of new ideas, concepts, 
and knowledge claims, among which targets. The chapters analyse 
two influential visualisations in earth system governance. The first 
is the “traffic light” diagram, which represented a key moment in 
the establishment of the 2°C target in the scientific and political 
discussions around the necessity of a global climate target. The 
second visualisation considered it the “planetary boundaries” 
diagram, which is part of the current debate on earth system 
transformations. This diagram confirms old targets and suggests 
the conception of new ones for climate change, ocean acidification, 
ozone depletion, nitrogen and phosphorus excess, freshwater use, 
biodiversity loss, atmospheric aerosol loading and chemical 
pollution. 
Chapter 5 copes with one of the planetary boundaries, the 

nitrogen cycle. The chapter considers possible governance options 
for dealing with excessive nitrogen through target setting. The 
articulation of the nitrogen problem and the numerous 
international institutions dealing with it provides evidence of a 
nitrogen regime characterised by limited coordination and targets 
covering sources and impacts only partially. The chapter 
investigates two opposite and ideal-typic governance options– here 
labelled as ‘holistic’ and ‘origin-based’ – and evaluates them for their 
capability to define solutions and targets for human-induced 
nitrogen. The chapter also assessed these two options according to 
the six policy evaluation criteria (achievability, manageability, 
effectiveness, efficiency, responsiveness, and coordination). From 
the analysis, it emerges that origin-based solutions can be 
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preferable to holistic solutions as they can be more specific and 
potentially have greater immediate results in target setting.  
Chapter 6 considers targets in the circular economy, one of the 

most debated economic model in the earth system governance 
debate. The chapter argues that targets can steer actions and 
policies towards an effective transition to a circular economy. Thus 
far, no study has investigated circular economy targets in a 
systematic way. To bridge this gap, the chapter examines which 
targets can facilitate the transition towards a circular economy. The 
analysis focuses both on existing and new targets; the latter 
complement existing targets which are limited to a few discrete 
cases addressing only partially the goal of a more circular economy. 
The analysis proves that new and existing targets can reduce waste, 
increase efficiency, close production loops, and maximise retention 
of the economic value of materials and products. These elements 
can contribute to reducing human pressure on the environment 
while making the economy more sustainable. 
 
The thesis presents several theoretical contributions. First it 

provides a clear definition of targets to avoid terminological 
confusion with goals or objectives. Targets are defined as 
meaningful reference values that express a desired operational 
policy outcome in a synthetic (often numerical) manner. The thesis 
also identifies four main functions of targets. These are the 
normative, communication, managerial, and monitoring and 
evaluation functions; these functions are explained in the different 
contexts represented by the case studies. The case studies also 
evidenced that decision-makers define targets to reach objectives 
and solve specific environmental problems. The applied cases 
illustrated that both environmental problems and decision-makers 
views and can change the role of targets over time. Moreover, the 
chapters demonstrate that scientific or technical knowledge is often 
the main input for target setting; however, the final shape of a target 
is a policy decision that can variably take into account scientific 
evidence and other policy-relevant factors. A target is, therefore, a 
hybrid entity. It is neither purely scientific nor political; rather, it is 
a nested concept that helps to make things work together. Finally, 
the case studies offered insights for governance applications in 
relation to major environmental problems. From the studies of 
these it derives that in governance in general, and in earth system 
governance in particular, targets play a fundamental role because 
they steer the transition from one state to another. 


