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Abstract 

Despite an increasing recognition of the need for an integrative approach to sustainable 

development, there remains a tendency for this to be anthropocentric. Attempts to govern 

sustainability are invariably focused on the pre-eminence of the human perspective and social 

systems in the pursuit of human goals. This often means either excluding or attempting to 

control the external environment rather than understanding and responding to it. 

This thesis explores more holistic approaches to governance that are based upon the need for 

an improved understanding about the interconnections between social, economic and 

ecological systems.  It examines current literature on governance for sustainable development 

and systems thinking as applied to it, with specific reference to Socio-Technical Systems 

(STS), social learning about systems’ interrelations and the nature of public goods. On the 

basis of this analysis, a systemic conception of governance for sustainability is developed and 

translated into a provisional framework that can aid participatory social learning relating to  

sustainable development.  

Three initial Socio-Technical Systems (STS) case studies are drawn upon to populate the 

empty framework (the European Critical Electricity Infrastructure (ECEI), the Finnish 

security system and the transition of energy systems towards a post carbon society); these are 

then analysed thematically to derive common governance for sustainability criteria. 

The final modified framework is then applied to an in depth, and on-going, case study of food 

systems’ security and sustainability and a final discussion considers how this governance 

framework (GAME) might contribute to future holistic decision making for more sustainable 

Socio-Technical Systems. The multi-method GAME supports the generation of future 

scenarios and core sustainability criteria by multiple stakeholders; reflecting needs, 

capabilities and limits that can maintain systems’ equilibrium. It also implies a more 

normative governance for sustainability and a commitment to improved evidence-based 

decision-making that reflects systems’ complexity and contributes to bridging the gaps 

between science, policy and society. The GAME is currently being extended to incorporate 

the user-friendly geospatial representations of impacts. 

Keywords: sustainability, governance, holistic framework, systemic approach. 
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1 Introduction  

Objective 
To present the research problem, the motivations for investigation,  the 

aim and objectives and thesis structure. 

Content 

1.1 The research problem  

1.2 The complexity of sustainable development and the importance of 

participatory governance  

1.3 The need for improved governance tools 

1.4 Governance for sustainability through social learning 

1.5 The research approach  

1.6 The aim and the objectives of the thesis  

1.7 The purpose of the study  

1.8  Designing the thesis structure for the aim of the research 

 

1.1 The research problem 

Historically, human development has produced changes on the environment without 

acknowledging the related criticality, complexity and importance of those changes early 

enough (Vitousek at al., 1997). Vitousek et.al. (1997) continues that population growth and 

the increased use of Earth’s resources have caused the transformation of landscapes, with a 

loss of biodiversity, changing ecosystems and the fragmentation of land, even beyond the 

directly altered area.  

These changes have been so rapid that «we are changing Earth more rapidly than we are 

understanding it»; statistical analysis has indicated that the transformation or degradation of 

land by humanity has affected up to 50% of the total existing land (Vitousek et al., 1997). As 

reported by Lipschutz (1996: 4), «rather than seeing environmental change as solely a 

biogeophysical phenomenon ... we should also think of it as a social phenomenon». 

According to Evans (2012: 1), the problem of sustainable development is a social one, as it 

concerns human beings and the rules set for their own development—i.e. the adequacy of the 

governance of society for its pursuit. These arguments offer a useful starting point for this 

thesis and the identification of the research problem, which is the failure of social systems to 

create governance structures, and supporting frameworks, that adequately address the issues 

associated with the delivery of sustainable development.  

  



2  

 

1.2 The complexity of sustainable development and the importance of 

participatory governance 

On March 20, 1987, the Brundtland Commission of the United Nations provided a definition 

of sustainable development; this has been taken as a starting point for the formation of many 

international agendas: «sustainable development is development that meets the needs of the 

present without compromising the ability of future generations to meet their own needs». 

(WECD, United Nations General Assembly, 1987). Sustainable development can be also 

defined as development that would produce prosperity, for the present and the future 

(Jackson, 2009: 16). 

Rapid technological development, and the liberalisation and deregulation of markets, 

extended at the global level, have increased uncertainty as the interdependency among 

infrastructures and the propagation of social and environmental impacts, crossing state 

borders, reached an extent that was earlier unknown. This has increased systems’ 

vulnerability and highlighted the growing importance of risk governance (Georghe, Masera et 

al., 2007). The lack of integration of economic, social and environmental objectives, in a 

holistic vision of sustainable development (Barnes and Hoerber, 2013) coupled with the 

existence of impacts and interests that are global, calls for new governance approaches that 

cross borders and cover different aspects of sustainability.  

The concept of governance, in Evans’ (2012: 4) understanding, constitutes a third way 

between market and state and incorporates them into a broader process for achieving common 

goals with the participation of actors and stakeholders. Setting these aims involves linking 

together two main concepts, ‘needs’ and ‘limits’ (Meadowcroft, 2013). For this purpose we 

can refer to Sen’s argument that human development «as an approach, is concerned with 

what I take to be the basic development idea: namely, advancing the richness of human life, 

rather than the richness of the economy in which human beings live, which is only a part of 

it» (Sen, 1998). According to Mahbub ul Haq, founder of the Human Development Report, 

«the basic purpose of development is to enlarge people’s choices. ... The objective of 

development is to create an enabling environment for people to enjoy long, healthy and 

creative lives» (UNDP website, consulted on 16.08.2013). Development has also been 

identified with «a process of expanding the real freedoms that people enjoy» and the 

«promotion and expansion of valuable capabilities» (Sen, 2000).  
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The goals of human development presented in Sen’s vision identify a conception of 

development that is multi-dimensional; however, in the vision of development as freedom, 

human capabilities have to be enabled within the limits and constraints of a finite ecosystem 

on the one hand and of the world’s population on the other hand. As Jackson argues (2009: 7), 

human freedoms should be seen as ‘bounded capabilities’.  

1.3 The need for improved governance tools 

As previously discussed, in order to proceed in the direction of sustainable development, 

human societies require governance systems and structures that are designed for the 

achievement of prosperity through the enhancement of human capabilities within 

environmental limits (Jackson, 2009: 7). Griffin (2013) argues that current approaches for 

meeting human needs are invariably based on the growth in production capacity (and the free 

markets that build on it) and often ignore the evidence about the negative effects it produces. 

Above a given level, and particularly in mature economies, additional increments of economic 

growth and wealth do not necessarily produce better quality of life (Prieto and Slim, 2010: 53, 

as cited in Slim, 2013). As Schumacher (1973) reports, reliance on the sole methodology of 

economics invariably ignores the dependence of humans on the natural world.  

Therefore, in order to reflect a concept of governance for sustainability, alternative 

approaches could help by building capabilities, according to Sen’s vision of «getting-by with 

a little assistance» or ‘GALA’ (1997), within the boundaries of the environment, the social 

conditions and the resources available (Jackson, 2009: 35). In an attempt to overcome the 

gaps of current governance and related evaluation tools for addressing the ‘holistic’ nature of 

complex systems and environments, a concept of governance for sustainability will be 

outlined in the following thesis; this will be supported by a methodology of social learning 

that reflects its multiple dimensions and the interactions between them. 

1.4 Governance for sustainability through social learning 

Social learning has been defined as an emerging and multi-disciplinary concept, involving 

social psychology, adult education, as well as planning and international development 

(Johnson et. al., 2012). Johnson explains that social learning, starting from studies of 

individual cognition and learning, expanded to experiences of learning through interacting 

groups and organizations. The concept of social learning is given strategic importance for the 

sustainable management of complex social-ecological systems, in order to understand the 
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mechanisms that are at the basis of effective participatory environmental management 

processes (Steyaert and Jiggins, 2007). Examples of investigation on social learning can be 

found, among the others, in fields such as community forest management, water resources, 

use of natural resources, wildlife management and environmental risk assessment (Johnson et. 

al., 2012). This is because, as Johnson continues, learning among groups fosters adaptive 

capacity to cope with social-ecological complexity and to respond to an uncertain future. 

Therefore, social learning has a central role in adaptive management (Holling, 1978) and 

occurs when group interactions are able to change individual knowledge and understanding; 

individual learning however influences and informs knowledge and actions at the level of the 

group (Reed et al., 2010). This concept is useful to address the issue of systems’ uncertainty 

discussed below (sub-section 2.4) in relation to subjectivity and objectivity. As social learning 

emerges among groups of individuals sharing differing knowledge and experiences, it 

involves the revelation and integration of often contrasting viewpoints (Mostert et al. 2007) 

for the construction of shared and informed visions (possible and more objective future 

scenarios), as well as the understanding of the diverging views (subjective perspectives). 

Social learning is both input and outcome of effective cooperation (Berkes 2009), through 

which individuals build awareness of others’ understanding of the reality, and are enabled to 

evaluate alternative ideas and experiences (Johnson, 2012). Social learning transforms 

individuals into a community, sharing a common goal (Webler et al. 1995), in order to 

undertake collective action (Wenger 1998, Röling 2002). This is why, throughout this thesis, 

participatory social learning will be considered to be of major importance for the development 

of a methodology that can reflect a more holistic and systemic vision of governance for 

sustainability through an enhanced understanding of possible and desirable alternative futures. 

This will be pursued through the definition of policy actions or operational measures that are 

designed for specific contexts, and, following Bell’s concept of Information System Design 

(2014), for «facilitating the accommodation of multiperspectives». According to Bull (2013), 

the complexity of matters concerning sustainable development makes the multi-actor learning 

process a core insight for its governance.  

Three case studies of different Socio-Technical Systems (STS) will be presented and 

sustainability criteria for each case will be identified to demonstrate the high level of 

complexity and interconnectivity within and between systems. This will align with a concept 

of governance for sustainability that is based on the generation of a phronetic view, as further 
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environmental 
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behaviour 

Environmental 

policy and 

implementation 

decisions 

treated in sub-section 5.2. (Flyvbjerg, 2012). Phronesis, from the Greek language ‘φρόνησις’ 

translated as ‘wisdom’, is defined as that particular form of knowledge that is able to address 

choices. Indeed, the purpose of this research is to induce systemic, phronetic and holistic 

thinking for making more informed choices about possible sustainable futures. This will be 

carried out through the development of a methodology and framework (Governance 

Assessment Matrix Exercise (GAME) that will support governance and decision-making 

about Socio-Technical Systems (STS), by helping stakeholders identify and choose between 

more sustainable futures and the standards or policy measures that can contribute to their 

achievement. The tool could help to clarify the contextual objectives and operational actions 

that are needed to improve the performance of social structures in pursuit of more sustainable 

development, according to the phronetic research planning approach (Flyvbjerg, 2004). 

Environmental decision-making, for example, is highly dependent on contexts and cultures 

(Green and Lemon, 1996); conversely, effective policies, even if not appropriate, can 

influence local contexts (Lemon et al., 2004). Such debate and interaction, represented in 

Figure 1 (page 5), is not always able to facilitate learning about how much human behaviour 

and cultural environments interact with, and affect one another (Lemon et al., 2004). 

Moreover, gaps may arise between the understanding of scientists and the recognition of the 

usefulness of scientific knowledge by its users, often decision-makers, and proposals of 

Figure 1. Learning from the “local”: moving between policy and environmental decisions (Lemon et al., 

2004. 
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dynamic conceptual modelling of knowledge transfer, from mere scientific information to its 

usability to reduce climate-related risks (Lemos et al., 2012). 

Acknowledging the importance of the debate and interaction just described, the GAME is not 

focused on its potential use within governance meetings. The thesis does not aim to analyse 

how the social interactions between different stakeholders take place, from an organisational 

perspective; neither is it oriented to the use of thinking tools to engender sustainable thinking 

within governance systems. Rather it is intended to provide a tool that can induce a process of 

social learning about Socio-Technical Systems (STS)’ sustainability and can support a 

governance approach that is holistic and systemic. The focus of the study is more on the 

adequacy of the tool to evaluate sustainability than on the way this is used by participants in 

practice—i.e. how the interaction between stakeholders takes place in a context.  

1.5  The research approach  

From a methodological perspective, the following research has been designed to reflect 

systems’ complexity, according to the concept of Requisite Variety (2014) and the need for a 

«repertoire of responses which is (at least) as nuanced as the problems you face» in order to 

deal with complex and multifaceted issues. It is argued that evaluation models should 

adequately reflect and represent the diversity of the issues being treated, (Türke, 2008), in line 

with the concept that «every good regulator of a system must be a model of that system»  

(Conant and Ashby, 1970). Therefore, the methodology has been built in order to be systemic 

and holistic, based on the experiences of existing methodologies and able to make use of 

multiple data-types and collection methods. 

According to Maxwell (2005), research questions are the «heart of research design» and 

indicate what the researcher wants to understand in relation to what is already known and why 

the study is initiated; they help to clarify the goals of the researcher. Maxwell continues, 

qualitative research implies starting with some preliminary questions that can induce findings 

arising throughout the research process. «These early, provisional questions frame the study 

in important ways, guide decisions about methods, and influence (and are influenced by) the 

conceptual framework, preliminary results, and potential validity concerns.» (Maxwell, 2005: 

65-66). 

According to Maxwell (2005), some preliminary questions can help in the design of a 

preliminary plan. As described in Figure 2 (page 10), a preliminary idea about the analysis of 
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the literature of Chapter 3 and 4 is formulated. As Maxwell (2005) argues, research questions 

refer to what the researcher wants to learn; tentative answers, or hypotheses can be drawn 

from experience, and need to be confirmed and validated. This is why Chapters 3 and 4 are 

respectively an analysis of the effectiveness of existing governance for sustainability, related 

evaluation methods and the proposal of a holistic and systemic concept of ‘governance for 

sustainable development’.  

1.6 The aim and objectives of the thesis 

In light of the previous discussion , the aim of this thesis is  

to develop a governance for sustainability framework for the social learning and 

facilitation of more sustainable decision making in Socio-Technical Systems (STS).  

This framework aims to reflect the complexity of the issue at hand and support social learning 

process according to a more sustainable approach of governance.  The intention is to base the 

framework onto a conceptual framework of governance for sustainability that is systemic and 

holistic—i.e. is able to represent the sustainability dimensions and their interactions within 

and between systems.  

To meet this aim, the following objectives will be addressed: 

a) To examine the literature on systems thinking, sustainable development and governance 

in order to identify synergies between them and develop a theoretical basis for the 

framework;   

b) To apply an abductive multi-method data collection approach, with reference to three 

case studies of Socio-Technical Systems (STS) (i.e., the European Critical Electricity 

Infrastructure (ECEI), the Finnish security system, and the transition pathways towards a 

post-carbon society within Europe), in order;  

c) To derive governance for sustainability criteria from a synthesis of the literature reviewed 

and case study analysis; 

d) To incorporate the sustainability criteria into a generic participatory framework and 

toolkit; i.e., the Governance Assessment Matrix Exercise (GAME); 

e) To undertake a final case study on food security in order to test and modify the GAME 

framework and method. 
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1.7 The purpose of the study   

The aim described above is linked to the realisation of a framework, one of the many possible, 

that incorporates important aspects of governance for sustainability. It is intended to 

contribute to a process of social learning for the pursuit of sustainability and to help overcome 

some of the issues linking existing social structures and governance initiatives. The main 

purpose of the study is however not related to the practical issues of stakeholder participation 

or the interactions between them, nor is it to directly influence decision-making or the 

organisational and institutional operational activities within formal governance structures. 

Instead, the thesis proposes an approach to, and framework for, social learning that can 

facilitate an improved systemic understanding about more sustainable pathways and is rooted 

in a holistic concept of governance. The aim is to develop a tool that incorporates in itself the 

insights of sustainable development, and is built upon a concept of governance for 

sustainability for supporting decision-makers with an evaluation which is multi-dimensional 

and able to represent the multifaceted issue of systems’ sustainability. This is why the design 

of the framework, although realised through the contribution and the participation of a large 

number of actors and stakeholders (the empirical case studies), is founded on a robust concept 

of governance for sustainability that derives from in-depth and multi-disciplinary literature 

analysis on socio-economics and sustainable development. 

The final result, the GAME framework, will have to be implemented within formal 

institutional activities and with the participation of wide communities of stakeholders. 

However, the analysis of the possible institutional arrangements and the interactions between 

the participants within them is a further development that goes beyond the aim of this thesis.  

1.8 Designing the thesis structure for the aim of the research 

As mentioned above, the development of the participatory framework is based upon an 

approach to governance for sustainability that is holistic and attempts to represent system 

complexity. The purpose of this study, as represented by the aim is therefore two fold; firstly 

to combine the literature on systems, sustainability and governance in order to identify those 

attributes that influence decision making with regard to sustainable development and 

secondly, to generate a framework (GAME) that might enable decision-makers to incorporate 

these attributes into their deliberations. While it is recognised that this is one of many such 

tools, all with their respective merits and problems, the GAME is intended to build upon, and 
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enhance, the social learning of participants through an appreciation of complexity and 

uncertainty. 

In order to pursue its aim and objectives, the thesis will be structured as described in Figure 2 

(page 10).  First, the literature analysis will investigate the most critical aspects of Socio-

Technical Systems (STS) and the adequacy of current more conventional social structures and 

arrangements (i.e. mainly legislative systems and markets) for pursuing their sustainability 

and whether possible gaps arise (Chapter 2). In relation to widely advocated governance 

approaches for pursuing STSs’ sustainability, the adequacy of current initiatives and 

evaluation schemes are discussed in Chapter 3. In Chapter 4 the identification of key gaps in 

legislation, markets and governance initiatives will support a conceptual framework of 

‘governance for sustainability’ that could better reflect the complexity of STSs. The 

methodological approach is then described in Chapter 5 with three exploratory case studies of 

very different socio-technical systems presented in Chapter 6. 

The participatory framework is then modified through a synthesis of the literature and case 

study analyses in Chapter 7 and tested and validated in Chapter 8 through an additional in 

depth case study of food sustainability and security. The final chapter will discuss the 

contribution to knowledge and impact of the research, as well as future challenges and 

research arising from the study. 
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Figure 2. The research and thesis structure. 
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2 Social structures and the sustainability of Socio-Technical Systems 

(STS)  

Objective To provide an analysis of the critical factors that influence how social 

structures address the sustainability of Socio-Technical Systems (STS). 

Content 

2.1. Literature analysis for the development of an evaluation framework 

2.2.The systemic approach 

2.3. The complexity of Socio-Technical Systems (STS) 

2.4. The uncertainty of Socio-Technical Systems (STS) 

2.5. Public goods and sustainable Socio-Technical Systems (STS)   

2.6. The adequacy of social structures in pursuing sustainable 

development  

 

2.1 Literature analysis for the development of an evaluation framework  

In the following three chapters (Figure 3, page 12) a range of literature is considered to 

identify the conceptual gaps that might constrain more sustainable decision making in, and 

enhance the social learning relating to, Socio-Technical Systems (STS). 

This chapter will analyse some of the critical aspects of modern STS’s and the ability of more 

traditional social structures—i.e. legislative, regulatory and market structures—to assure their 

sustainability. It describes the importance of a systemic understanding and how that 

influences social learning and attitudes to risk and uncertainty. Chapter 3 will investigate the 

effectiveness of governance policies and some provide examples of where they are more or 

less successful. Chapter 4 then pulls together the findings of the previous chapters to generate 

a provisional conceptual framework for ‘governance for sustainability’. 

2.2 The systemic approach 

The literature presented in this Chapter is summarised in Figure 4 (page 14). 

The governance of social systems can, in part, be explained by Giddens’ social theory of 

structuration. Giddens describes social systems as constraints and enablers of resources and 

human agency (Giddens, 1984). Social structures are composed by the «rules and resources» 

in the subconscious of the agents, which determine social actions. These are performed on the 

basis of the “knowledgeability” of the agents—that is, «what agents know about what they do, 

and why they do it»—and on the constraints, which are the understanding of rules or 

boundaries of the actions (Giddens, 1984). 

The lack of governance arrangements can be referred to as inadequate social structures 

organising human societies in order to achieve sustainable development goals. In this view, 
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Figure 3. The design of literature analysis for the generation of the GAME evaluation framework 
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human agency has not taken the natural limits and constraints of environmental systems into 

due account, detaching from them, while relying on human-made social structures that are 

based on religious, cultural, socio-economic or legislative constraints. From an environmental 

perspective, according to Vitousek (1997), there is a need to reduce the impacts of human 

agency, according to the actual limits, which, in Giddens’ terms, can be referred to as 

constraints imposed by natural systems.  

According to Holling (2000), «[s]ustainable development and management of global and 

regional resources is not an ecological problem, nor an economic one, nor a social one. It is 

a combination of all three. And yet actions to integrate all three typically have short-changed 

one or more». This statement can of course be supported by an idea of sustainability as 

composed by different dimensions and as a result of their mutual interaction. However, saying 

that sustainability is also an environmental problem may be interpreted in the sense that the 

sustainability problem is also caused by the environment, which looks questionable if, as 

Vitousek claims (1997), environmental issues are problems of the functioning of social 

structures.   

In order to investigate the governance of sustainable development from a systemic perspective 

it is important to refer to literature of systems’ theory. «The basis for any natural law 

describing the evolution of social systems must be the physical laws governing open systems, 

i.e., systems embedded in their environment with which they exchange matter and energy» 

(Prigogine et al., 1977: 2). This is why systems theory represents a useful approach for 

understanding the interrelations of human-made systems and structures within ecological 

systems (Laszlo and Krippner, 1998).  

The systems concept identifies «a group of interacting components that conserves some 

identifiable set of relations with the sum of the components plus their relations (i.e., the 

system itself) conserving some identifiable set of relations to other entities (including other 

systems)» (Laszlo and Krippner, 1998). According to the same authors, in order to maintain 

these relations, a system has to be resilient to its entropy, which means developing forces of 

inertia opposing the increasing chaos. According to the second law of thermodynamics, 

«entropy always increases in any closed system not in equilibrium, and remains constant for 

a system which is in equilibrium». (Bullock & Stallybrass, 1977: 634, as cited in Laszlo and 

Krippner, 1998). 
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Figure 4. The traditional social structures and the sustainability of Socio-Technical Systems (STS) 
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In the lack of an external agency aiming at creating relations allowing the conservation of the 

systems’ structures and functions, their energy will be dissipated. This means that whenever 

equilibrium forces are not present in a system, it will continue to degrade until a state of 

thermodynamic equilibrium is reached (Williams, 2011). Therefore, a system is by definition 

functioning within external boundaries. In a system, each of the components impacts the 

functioning of the whole and is affected by at least one other component (Laszlo and 

Krippner, 1998). When a system is closed and the internal forces maintain it in equilibrium, it 

is able to resist the natural tendency of systems towards the increasing chaos generated by 

entropy (ibid.). While this is only one of the existing definitions of a system, a general 

agreement exists around the presence of three main elements: the components, the 

relationships that keep the system together, and a boundary between the internal and the 

external environment (Williams, 2011: 26). The boundary identifies in a sense a purpose to be 

achieved (Senge et al., 1994: 90, as cited in Ricigliano and Chigas, 2011); that is, the 

equilibrium to be maintained.  

The concept of the ‘Socio-Technical System’ was conceived by the labour studies of the 

Tavistock Institute in London (Emery and Trist, 1960). It focused on the adaptation of 

humans to the organizational and technical structures of production, according to the 

principles of Taylorism and Fordism. The human factor introduced by other researchers, such 

as Elton Mayo (1946), was suggested in individual psychology theories. Nevertheless, the 

idea of technological determinism, according to which technology is to be considered an 

autonomous variable, was not affected: industrial sociology held the conception that the 

mental and social conditions of human work had to adapt to the established technical 

structures. The Socio-Technical System (STS) identified the interrelations between humans 

and machines, in order to define the technical and social conditions of work that would make 

it possible to pursue suitable objectives of efficiency and humanity at the same time. Such an 

idea of adapting the social aspect to the technological one, in order to first and foremost meet 

the economic demands of single actors, cannot be supported without taking the consequences 

for other dimensions into account, especially according to the principle of adequacy of 

smaller to larger systems (Scott Cato, 2009). The exploitation of natural resources, as well as 

the need for humans to adapt to technical systems, responded to the logic of the traditional 

economic paradigm based on economic growth as able to solve all problems and work in all 

places and times. In this view, development has to go beyond the simplified models of supply 

and demand and to give answers to people’s needs and concerns (Scott Cato, 2009: 2). The 
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systemic element remains in the analysis of the complexity of the interrelations in their real 

and practical manifestations, rather than in the focus on different aspects as separate elements. 

A system therefore identifies a set of elements and the relations between them (Ropohl, 

1999). The challenge in the study of such systems is the frequent lack of mutual 

understanding between social and technical aspects, because of the reluctance of sociologists 

to approach technical matters and the tendency of engineers to underestimate the social 

dimensions of technical issues. A system, integrating the different perspectives, should be 

better placed to produce the necessary actions for the transformation of the initial state 

(existing resources) into goals. Socio-Technical Systems (STS) are indeed characterised by a 

dynamic interaction of social and technological dimensions. While the technical aspect of a 

system, taken as a historical reference, is related to established (static) technical 

characteristics, a perspective of its development identifies dynamic processes towards new 

technological achievements and solutions, which are a source of uncertainty, subjective 

perceptions and value judgements about risk and opportunities. This is because, as Geels 

reports (2011), environmental problems such as climate change, loss of biodiversity or 

resource depletion, are very likely to trigger great societal challenges for a plurality of 

stakeholders; thereby, the consideration of the multi-level interactions between technology, 

social and cultural aspects, policies and economics becomes necessary. In order to analyse the 

adequacy of current social structures to address Socio-Technical Systems’ (STS) 

sustainability according to this systemic perspective, it is necessary to understand the most 

critical elements of STS and to understand whether societies are able to guarantee the 

sustainability of Socio-Technical Systems (Evans, 2012).  

2.3 The complexity of Socio-Technical Systems (STS) 

According to Complex Systems Society (2014), a “complex system”, in general terms, 

identifies any system that is composed of a large number of parts that are heterogeneous and 

interact to form multi-level collective structures. Natural systems are described as being 

complex as they are constituted by highly heterogeneous parts, such as bio-molecules, living 

cells, ecological systems as well as human social systems, and even advanced artificial 

systems built by humans themselves, such as critical infrastructures (e.g. large-scale 

information technology or electric power infrastructures) (ibid.). The characteristic of 

complexity manifests in the interconnection of systems with other systems or sub-systems at 

various levels (Gallopin et al. 2001, as cited in Funtowicz and Ravets, 2003) and in the non-

linear unpredictable propagation of cascading cause-effect relationships between them, 
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thereby generating intricate chains which can hardly be identified (Funtowicz and Ravets, 

2003). Complicated systems are characterised by intricate and hidden relationships among 

their parts, as well as multiple ‘right’ solutions; however, the cause-effect relationships are 

perhaps difficult but known or knowable (Quinn Patton, 2011). On the other hand complex 

systems manifest high levels of uncertainty and a lack of agreement. As reported by Snowden 

and Boone (2007), complicated systems still remain in the domain of the ‘unknown knowns’ 

(we know that we do not know), while complex systems reveal the presence of ‘unknown 

unknowns’, meaning that we do not know that we do not know. «While other large systems 

can be described as merely ‘complicated’, the reference to complexity identifies a context 

which is holistic (i.e., the whole cannot be understood by the mere accumulation of its parts), 

emergent (i.e., high level patterns derive from simpler rules at lower levels), and chaotic (i.e., 

nonlinear behaviour sensitive to initial conditions)» (Kastenberg, 2005). The high complexity 

of a system therefore identifies elements of interconnectivity and/or interdependency among a 

plurality of contexts/actors, characterised by the absence of linear cause-effect relations and 

unmanageability at the individual level, due to the spreading of systems beyond the power of 

influence of the responsible actors. 

This condition of complexity is particularly relevant due to rapid technological development, 

while social structures, which should keep systems in equilibrium, remain anchored to old 

patterns or develop at a much slower rate. The problems inherent in complex systems have 

mainly been represented by reductionist approaches in which phenomena are described as 

isolated occurrences, as detached from other parts (Morgan, 2005). This leads, according to 

Morgan (2005), to a separation of deterministic and predictable contexts, which ignores the 

most critical factors of human systems resulting from the interrelation between their 

components so that tracing back the changes in the composing parts and evaluating the 

sensitivity of a system to the changes in the initial conditions might become challenging. This 

systemic interconnection creates two-way impacts (Complex Systems Society, 2014): first, 

emergent features arise from the interactions that are produced at a lower level and global 

conditions impact the lower levels themselves (the so-called immergence). However, complex 

systems are often so robust as to absorb even large-scale and multi-dimensional perturbations, 

thanks to their inherent capacity to adapt and maintain their stability; i.e., their resilience 

(treated later in more detail in sub-section 3.2).  

Secondly, a characteristic of complexity (Complex Systems Society, 2014) is the variability 

of impacts in relation to place and time, which increases the difficulty to determine theoretical 
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models for describing their behaviour and for exerting control. The relevance and scope of 

systems may well be the concern of very different scientific fields that possess more or less 

divergent perspectives and also adopt different models of analysis, often limited to single 

components of the system. Interdisciplinary, integrated and participatory approaches, looking 

at contextual situations, are thus required. There is a need to understand and learn the relations 

between lower and higher levels, and between the individual components and the whole of the 

collective organisation, in order to design structures for their governance (ibid.). The case 

studies presented in Chapter 6 will focus on identifying examples of these components and 

their interaction at different scales. 

As Laszlo and Krippner (1998) report, the General Evolutionary Systems Theory describes 

how human societies evolve by continuously converging at higher organisational levels, and, 

by intensifying their interactions, in terms of flow of people, energy or goods, transcending 

the formal boundaries of the social system itself. Historically, many STSs have been 

physically and logically isolated systems (often at a national or even sub-national level, e.g. 

the case studies described in Chapter 6) with limited interdependence but also limited 

vulnerability related to equipment failure, human error, weather and other natural causes. In 

many systems, technological advances and the development of information technologies in 

particular, as well as the deregulation and liberalisation of markets within open societies and 

economies, have generated great improvements in the efficiency and quality of services. 

However, these developments, constantly increasing the degree of interconnection within 

single systems and between systems, have also generated additional and more complex 

vulnerabilities (Sajeva and Masera, 2006). In particular, the rapid development of information 

and communication technologies and their influence on human societies have generated an 

incumbent need to develop appropriate solutions for facing the increased complexity 

(Complex Systems Society, 2014). 

According to Morgan (2005), human systems become over time more open and 

interconnected, which can be a source of both support and threat. The author specifies that 

systems’ improved development typically implies greater complexity, so that during the last 

fifty years, the health care, judiciary and education systems of most countries have growing 

problems relating to their management.  

As mentioned in Chapter 1, the high complexity of a system may result in a situation where 

the plurality of contexts and/or actors as well as the absence of linear cause-effect relations 
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between them causes the system to spread outside its boundaries and impact other systems. 

This high complexity compromises the responsibility and interventional power of single 

actors, private and public, because the impacts exceed their range of action or responsibility. 

Neither national states nor isolated administrators are entitled to intervene by setting policies 

or regulatory standards upon systems exceeding the national borders (i.e., involving seas, 

rivers, air or other kind of infrastructures); they neither have a comprehensive understanding 

nor can they effectively respond (Gheorghe at al., 2007). 

As for the changes humans have caused on the environment, «these related changes have 

locked the global economy and global ecology together in new ways. We have in the past been 

concerned about the impacts of economic growth upon the environment. We are now forced to 

concern ourselves with the impacts of ecological stress - degradation of soils, water regimes, 

atmosphere, and forests upon our economic prospects. We have in the more recent past been 

forced to face up to a sharp increase in economic interdependence among nations. We are 

now forced to accustom ourselves to an accelerating ecological interdependence among 

nations. Ecology and economy are becoming ever more interwoven locally, regionally, 

nationally, and globally into a seamless net of causes and effects» (UN, 1987: 13).  

This links the need for systemic thinking, to as a form of social learning, to sustainable 

development. Glasser (2007) mentions the existence of a gap between societies’ aims of 

sustainable development and the actions realised for their pursuit in ordinary practices. He 

refers to the «seduction of material affluence and the corresponding failure to recognise, 

appreciate, or effectively respond to the predicament of our seemingly interminable quest for 

ever greater consumption and its potential to undermine the ecological and social basis of 

our existence». Environmental concerns are not followed by effective actions affecting 

lifestyles, behaviours and decisions; reductionist views and models are invariably unsuited for 

representing complex systems as they remain unaware of important aspects and uncertainties 

(Glasser, 2007).  

In a globalised, deregulated context, characterised by rapid technological development and 

continuously growing long-distance interactions through a variety of networks, an analysis 

taking into account the complexity of systems is required, especially when considering the 

relevance of these systems to sustainable development at different geographical, societal and 

environmental scales (Complex Systems Society, 2014). 
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Uncertainties are, in this vision, not elements to be avoided, but instead elements to be 

included in order to deliver information about the quality of scientific knowledge and the 

dependence on individual and contextual aspects. According to Morgan (2005: 6), 

«[r]eductionism is fundamentally about exerting control over people and processes. But in 

applying these techniques to human systems, it can undermine the very objectives that 

participants are seeking ... The reliance on reductionism is creating the fiction that prediction 

and control are workable approaches to dealing with complex systems». 

As described in the next sub-section, the characteristic of complexity of the cause-effect 

relationships typically generates such high uncertainty that cannot be captured or explained by 

oversimplified models, which merely try to explain problems once at a time and do not 

consider the multiple, delayed and often hardly acknowledgeable causalities. In order to 

survive in a complex environment, systems need to develop and change according to the 

changing conditions, as previously reported, and resist natural entropy forces by adapting to 

contextual places and times. The more uncertain the evaluation of the impacts in terms of 

probability and consequence, the more room it leaves to the subjective evaluation of risk 

(Sajeva and Masera, 2006; Morgan, 2005) as more specifically described in the next sub-

section.  

2.4 The uncertainty of Socio-Technical Systems (STS) 

The high uncertainty that is evident in Socio-Technical Systems (STS) is mainly related to the 

absence of ‘hard’ scientific facts, which in turn lowers the quality of scientific information 

(Funtowicz and Ravetz 1990, 2003) and leaves room for ‘soft’ subjective value judgments 

according to the different perspectives of the stakeholders involved. These concern in 

particular individual perceptions about subjective risk valuations and individual security 

perceptions, as well as the valuations on the desirability of alternative futures. This lack of 

clear solutions for the functioning of systems decreases the quality of scientific information 

(Funtowicz and Ravetz 1990, 2003) because contextual, cultural and individual factors can 

hardly be grasped by deterministic and predictive rules.  

Sustainability issues provide many examples in which science is not able to give certitude 

about possible future implications and risks (hard scientific facts) so that, all possible views 

represent legitimate preferences. However, risks associated to the sustainability of systems 

usually have a high relevance for the security and sustainable development of Socio-

Technical Systems (STS), as well as for ecological systems, and include the possibility of 
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producing irreversible impacts. For this reason understanding complexity, reducing 

uncertainty, and accommodating the preferences among a plurality of stakeholders (freedoms 

and capabilities), in consideration of the shared elements of objective risk (boundaries or 

constraints) assumes a particular relevance. Actually, the more technical and objective 

definition of risk as «the combination of the probability of an event and its consequences» 

(ISO and IEC 2002) is challenged by those subjective elements of perception defined by the 

psychometric approach (Slovic and Weber, 2002), as well as by the Cultural Theory of risk 

(Douglas, 1985). As Giddens holds (Linsley and Shrives, 2009), according to the 

deterministic notion of risk, the assessment of risks should be the prerogative of experts, who 

would be the only ones having the scientific knowledge to evaluate the related impacts. This 

rationalist view maintains that non-experts would base their choices only on the evaluations 

given by experts. As Wynne (1996) however reports, individuals typically construct their risk 

knowledges naturally, thereby rejecting Giddens’ vision of trust and blind acceptance of 

experts’ views. They create their risk vision through the experience of life without necessarily 

comparing the visions of different experts (Wynne, 1996) and often actively question experts’ 

credibility (Lupton, 1999). Due to the stakeholders having multifaceted visions and belonging 

to different socio-economic contexts, their risk perspectives often diverge substantially, as 

treated in the Cultural Theory of Risk (Douglas, 1985) and put in the context of multi-

stakeholder systems: «risk perception depends on social structures (‘ways of life’) that 

generate attitudes towards the world (‘cultural biases’)»; a concept supported by Dake (1992) 

as well. 

As Slovic (1999) argues, a risk analysis involves both scientific and political factors as risk 

perception involves values, processes, powers and trust. As will be reported later from a 

stakeholder assessment performed in connection with the case study of the European Electric 

Power Infrastructure System (ECEI), the multiplicity of stakeholders generates a number of 

visions, concerns and risk perceptions, which depend on the backgrounds, interests and 

personal sensitivities of the said stakeholders. Perceptions of risk are in fact very influential in 

the decision-making of different individuals, so that conflicting ideas might easily rise 

between technical experts vs. the general public (Slovic, 1987), men vs. women (Finucane, 

Mertz, Flynn, & Satterfield, 2000; Flynn, Slovic, & Mertz, 1994; Weber, Blais, & Betz, 

2002), as well as between single individuals with different cultural backgrounds (Weber & 

Hsee, 1998, 1999).  
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A common perception of risk for all human beings or social groups can therefore be 

questioned with stakeholders making their own choices about what represents a risk for them 

(Thompson, Ellis and Wildavskv, 1990). According to Slovic and Weber (2002), risk can be 

classified as a hazard, probability, consequence or potential adversity. For this reason, it is 

important to make the risk explicit by understanding it in its different contexts. For instance, 

in the debate about the risks of nuclear power, misunderstandings may arise between different 

stakeholders: while experts traditionally refer to the product of probability and consequence, 

the public rather focuses on the disaster potential (Perrow, 1984).  

The probabilistic technical definition of risk, as the product of probability and consequence, 

defines an objective vision not adequately taking into account the question: ‘risk for whom’? 

This is why the ‘qualitative’ contextualisation of the evaluations is important in order to 

understand the concrete potential of the harm to a given social context or individual. «The 

purpose of risk characterization is to enhance practical understanding and to illuminate 

practical choices» (National Research Council, 1996). 

Part of social science, in light of the previous argument, rejects the notion of ‘objective risk’, 

by arguing that the objective characterisation of the distribution of possible risk effects is 

incomplete or even misleading. The nature of risk would indeed be subjective (Krimsky & 

Golding, 1992; Pidgeon et al., 1992; Slovic, 1992; Weber, 2001b; Wynne, 1992). As Slovic 

and Weber (2002) argue, risk «does not exist “out there,” independent of our minds and 

cultures, waiting to be measured». This interpretation is in total contraposition with those 

who consider risk to be a matter of measurable and empirical evidence (Lowrance, 1976: 95). 

The subjectivity or objectivity of risk is discussed by Campbell (2006), who argues that 

understanding risk depends upon an appreciation of culture and individual perception.  

The notion of risk as a feeling of fear or anxiety is indeed important for the protection from 

harm (Loewenstein et al., 2001). Nevertheless, a high risk may well remain as such even if an 

individual perceives it as being unlikely or of a low magnitude; this may be due to 

(over)under estimation or lack of knowledge. This lack of awareness or knowledge 

determines, in Campbell’s terms (2006: 231), a divergence of the risk from its 

«contemplation». This availability of knowledge and its receptivity (ability and willingness to 

use) is important in the definition and exploration of sustainability pathways; social learning 

about the implications of future choices.  

This argument is useful to inform two aspects related to systems’ sustainability:  
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1. the contextual analysis and the interpretation of potential futures and decisions relating 

to them (subjective perspectives of security). This aspect, in relation to the notion of 

sustainable development as introduced in Chapter 1, links to the need to enable the 

agency and capabilities, for meeting contextual needs. 

2. the more objective aspects about system thinking and multi-dimensional sustainability 

aspects that are less negotiable for their sustainability (objective security). This aspect 

is more related to the understanding and learning about the boundaries and the 

constraints to meet for assuring systems’ sustainability, according to Jackson 

conception of ‘bounded capabilities’ (2009). 

2.5 Public good and sustainable Socio-Technical Systems (STS)   

The complexity of Socio-Technical Systems (STS) described in sub-section 2.3, implying 

increased propagation and entity of impacts involves aspects of security that are more 

objective, less negotiable and less dependent upon subjective value-judgements, because these 

refer to the well-being of whole societies and the health of ecosystems. The existence of more 

objective public interest in the governance of STSs’ sustainability leads to the consideration, 

in the following sub-section, of relevant socio-economic literature on public goods on the 

adequacy of markets and legislation for their evaluation and their sustainability.  

2.5.1 Public goods: valuing nature and market failures 

From a traditional economic perspective, public goods refer to those goods that are non-rival 

on the side of consumption and have non-excludable benefits (Kaul and Mendoza, 2002: 80; 

Pearce, 1983). The non-rivalry of public goods implies that the use by a consumer does not 

diminish their utility for other consumers, for instance when breathing air or drinking water. 

Typically, these goods are not scarce, at least in the short run. The non-excludability implies 

that a consumer cannot exclude others from their use. The incentive for single actors to invest 

in the reduction of carbon emissions is low, as they can “free-ride” on the efforts made by 

other investors, a condition commonly described as spill-over (Graves, 2002). The same 

would hold for investments in pollution control, made by single countries. In these cases of 

public goods, according to the mainstream economic literature, a government intervention is 

justified, because the private equilibrium of price and quantity determined by the interplay of 

supply and demand diverges greatly from the social equilibrium, which would include all 

internal and external costs. Market failures also occur in the use of common resources, such 

as, for instance, fish stocks, water resources and grazing land; that is, resources that are 
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relatively abundant and not privately owned (Graves, 2002). For this reason, the lack of a 

price and the low marginal cost of extraction for the private actor, often close to zero, 

generate phenomena of over-exploitation of public or natural goods, thereby reducing the 

possibility for their use by others. These conditions lead to a situation where the market 

cannot price the resources in an efficient way, resulting in market failures and thereby 

providing a clear rationale for policy intervention to improve efficiency. According to the 

mainstream economic approach, the intervention is only justified when the benefits exceed the 

costs, measured in monetary terms (Graves, 2002). As for activities directed at the reduction 

of pollution, they are rarely, if ever, cost-free processes; the question becomes one of public 

interest. Economic literature indeed assigns private goods to the market and public goods to 

the state, maintaining that the state should intervene only when markets fail (Kaul and 

Mendoza, 2002: 80). To make an example related to the case study of the electricity 

infrastructure, only in recent times the development of modern energy generation 

technologies has allowed to increase their efficiency so that public intervention, for an 

economic perspective, was no more needed and market were able to work efficiently. 

However, the sub-sections that follow will present other aspects that can determine the public 

nature of certain important goods, in force of evidence-based considerations (e.g. 

irreversibility of damage or important function for the life of ecosystems).  

2.5.2 The pricing and valuation of public goods  

A first consideration is that market failures are not only related to the market offer; 

individuals are not enabled to make choices on the use of public goods or natural resources, 

even when these could be evaluated, because their enjoyment cannot be separated and 

purchased in an exclusive way. These have to be delivered to the whole society. Even if some 

individuals would like to renounce their private goods in order to save species, preserve 

habitats or produce air quality improvements, their isolated decision would neither affect the 

actual consumption of these goods (Graves, 2002), nor produce any income. This is because 

the level of consumption of public goods is affected only by the common choices of larger 

social groups, local communities of individuals, or even global societies, which requires 

collective decision-making. This reveals a failure of the markets not only on the side of the 

offer (i.e. the convenience for the investor, the output market failure) but also on the side of 

demand (the input market failure) (Graves, 2002). In short, only collective demand can deal 

with collective public goods.  



25  

 

Another aspect that seems important is the valuation of public goods. As the UN reports 

(United Nations General Assembly, 1987), economic development should be based on the 

resources available. Today the cost of resource depletion is simply related to the cost for their 

extraction, excluding the cost for their regeneration and losses in terms of possible future 

revenue, for example due to the degradation of forests. At the UN level (1987), it was argued 

that these costs, yielded for instance by losses in air, forests or soil, should be internalised to 

the national accounts of all countries. 

As for the valuation of public goods, and particularly nature, different schools of thought treat 

the problem. The most common valuation of ecosystems is through aggregative approaches 

which identify and estimate the value of natural systems by summing up the values of their 

single parts (Norton, 2012). However, there is seldom a common view on the units of 

measurement; mainstream environmental economists focus on the actual and possible units 

that can be used to measure consumption, whereas non-anthropocentric environmental 

ethicists concentrate on habitats and ecosystems. The approaches tend to conflict and a 

common methodology for valuing nature is missing.  

Environmental economics and ecological economics both focus on analysing the 

interrelations between economics and the environment. Environmental economics (Van den 

Berg, 2001) focuses on externalities or external costs, considering the environmental 

degradation of free natural resources a negative effect that lies outside the market—an effect 

that is not compensated. Environmental problems are therefore seen from a human agency 

perspective of optimal allocation of scarce means and resources, including the externalities, 

according to the traditional Pareto efficiency (an improvement in the welfare of any individual 

cannot be achieved without a welfare loss for someone else). However, by merely focusing on 

allocation problems, the problem of dimensioning the scale of economy according to the 

maximum physical limits to growth has been neglected (Daly, 1992). The approach of 

environmental economists assigns value in terms of “commodities” that can be produced as 

ecosystem services and measures the preferences of individuals, their behaviour and 

“willingness-to-pay” (wtp). These costs are considered in the calculation of individual 

welfares, balancing them against other preferences (Norton, 2012). Even so, economists admit 

that many natural systems are rarely traded in markets, yet they conserve great value. These 

aspects are captured by stated preference methods (Krutilla, 1967), also called “contingent 

valuation studies”, to elicit estimates of individuals about the ‘wtp’ if goods were available 

through the market (Mitchell and Carson, 1993; Freeman, 2003). In order to evaluate a change 
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in an ecosystem, an aggregation and comparison of the total commodity values available to 

humans before and after the change would be sufficient. This approach would encourage the 

use of “Cost-Benefit Analysis” (CBA), and the potential list of all possible commodities 

might grow significantly. However, as Norton (2012) argues, the method is not reliable for 

valuing the economic preference of many important aspects of life such as love and spiritual 

feelings; in consequence CBA has only provided an indication of the possible risks of loss 

(Freeman, 2003). Economists have attempted in this way to include the overarching 

environmental pillar into human-made economic conventions and models. So, as van den 

Berg (2001) argues, environmental economics have assimilated sustainable development to 

sustainable growth, approaching it by general and abstract models not contextualised 

according to time and place with their socio-ecological characteristics, which denotes an 

oversimplification of complex phenomena.  

Noting how mainstream economists either took for granted or ignored the principles and the 

forces governing natural communities (Sagoff, 2012), and acknowledging the difficulties of 

traditional approaches in the evaluation of goods, during the 1980s, some economists and 

ecologists promoted a new field of ecological economics (Gomez-Baggethun et al., 2010). 

Ecological economics confronted sustainability from an interdisciplinary perspective, trying 

to address the interdependence of economies and ecosystems (Xepapadeas, 2008) by explicit 

modelling of the interrelations and cause-effect chains of systemic impacts between natural 

and human-economic dimensions, with the objective to reconcile ecology and economics, and 

«“right size” the human economy for its natural infrastructure» (Sagoff, 2012). Ecological 

economics therefore involved a wider understanding of ecosystems and focused on a stronger 

concept of sustainability aiming at preserving natural capital. Ecological economists rejected 

the idea of substitution of natural capital by human-made capital and considered the economy 

a sub-system of the ecosystem (van den Bergh, 2001). In theoretical terms, they considered 

the carrying capacity of the Earth a central issue, rejecting the neoclassical approach of 

considering the environment as part of the human economy. Ecological economics is 

concerned with renewable resources like fish, forests and water (Clark 1990; Neher 1990), 

and is thereby quite close to resource economics (Turner et al. 1997). Thus, this approach 

goes much beyond the narrow vision of environmental economics of pollution, considering 

the economic-ecological cause-effect relationships involving hydrological, chemical, physical 

and ecological dynamic processes within a longer time horizon (van den Bergh, 2001). In this 

way, ecological economists consider the absolute physical limits to growth, with particular 
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attention to the situation of developing countries and their specific contexts. In contrast with 

the neo-Malthusian catastrophists, they focus on a systemic perspective, which does not 

simply consider food production or material resources, but instead rather looks at the risk of 

overloading ecological systems beyond their ecological thresholds, involving the risk of their 

consequent collapse. «There may be close substitutes for conventional natural resources, such 

as timber and coal, but not for natural ecological systems» (Costanza et al. 2002). 

Ecosystems were described as «complex, adaptive systems [...] characterized by historical 

dependency, complex dynamics, and multiple basins of attraction» (Levin, 1999). 

Ecological economics is also closer to evolutionary economics than to neoclassical economics 

when referring to path dependence, i.e. the economics of scale, which can be reached through 

technological development, not necessarily corresponding to the optimal in neoclassical terms 

(van den Bergh, 2001). When historical accidents and irreversibility of changes are also 

considered, ecological economics looks at «systems, including markets, as adaptive and 

coincidental rather than optimal» (ibid.). While environmental economics are based on 

efficiency and cost-effectiveness, indicating that more is better, and considering distribution 

and equity as secondary criteria, ecological economics focuses on basic needs and on the 

complexity of the interrelations between environmental and social sustainability; i.e., poverty 

and environmental health. It sees technology as the main factor responsible for the risk of 

depletion of resources and gives therefore the main role to the precautionary principle and 

ethics in their evaluations, leaving efficiency in the second order and linking to the objective 

of distribution. Ecological economics was focused, in fact, on issues of intergenerational 

equity and irreversibility of environmental change so that the ideas of the uncertainty of long-

term outcomes and sustainable development guided ecological economic analysis and 

valuation (Faber, 2008). 

However, even while criticising its predecessors for ignoring the scale of impacts on 

ecosystems and the limits of the ecosystems, ecological economics was unable to raise 

awareness about the dynamics by which ecological systems support human well-being and 

about the ways natural regulatory functions can ensure systems’ stability, suggesting how 

humans can adapt to them (Norton, 2012). Once again, in order to raise awareness about 

human dependencies on nature, it was chosen to analyse ecosystems’ processes in their ability 

to provide human beings with ecosystem services (Daily, 1997; World Health Organization, 

2005) so that ecological economists remained anchored to the standard economic methods of 

measuring market and non-market values. According to Norton (2012), these services cover 
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three main domains: the provisioning of food and fibres; the regulation, in terms of 

maintenance of energy flows and systems’ resilience; and cultural aspects, such as the values 

of places. The measurement of these values relies on certain methods, for instance the 

estimation of the total value that these ecosystem services deliver to human activities 

(Costanza et al., 1997). Nevertheless, the use of financial evaluations by ecological 

economists, when detached from the mainstream economic approach, generated confusion 

about the validity of the different measurements (Norton, 2012). In 1997, the neoclassical 

utility theory was used in order to calculate “The Value of the World’s Ecosystem Services 

and Natural Capital” to be about $33 trillion, in contraposition to the global GDP of 27 

trillion dollars (Costanza et al., 1998; Costanza, 1997). In this way, ecological economists 

joined the mainstream welfare economics in holding the view that «protecting the 

environment is a matter of getting the prices right» (Sagoff, 2012). Other articles later on 

criticised the analysis, even if the positive potential for making an economic valuation of the 

global ecosystem was acknowledged (Harris, 2006). Some ecological economists have 

attempted to consider economics a value-free ‘hard science’, holding positions of 

conservation on the basis of «aesthetic and ethical arguments» and by arguing that 

«conservation must be framed as a moral issue» (McCauley, 2006). This assumes that nature 

has an «intrinsic value that makes it priceless, and this is reason enough to protect it». For 

some other ecological economists, value-free economics is generally not a realistic approach 

(Soderbaum, 2004); Costanza and Daily again argue that the only instrument able to appeal to 

people and to influence public policies towards the protection of the environment is its 

economic valuation and pricing (Sagoff, 2012). We can see how, even when considering a 

systemic approach, orthodox economics remains a strong and implicit ideology (Spash, 2013) 

also in ecological economics, as they consider «market-based systems as the best means for 

the delivery of democratic and free societies», in combination with technology for problem-

solving. According to Sagoff (2012), the political and academic decline of ecological 

economics, in common with classical economics, is the reliance on mathematical models, 

which has led to a failure to detach sustainability and an environmental perspective from 

market mechanisms. 

The considerations above reveal some key aspects of public goods: 

- Even if the offer of public goods is economically possible and market failures can be 

overcome, these goods are often collective while demand exists on individual basis, so 

that a consumer cannot choose alone and the decision becomes collective. In this case, 
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markets fail, as they cannot manage collective transactions. In other cases offer is not 

existent, for instance of enjoyment of natural environments, which are free.  

- There is much debate about how to price goods that are very important for human life and 

that cannot be produced or replaced once consumed.  

For these reasons, in the sub-section that follows a different view on public goods is 

presented. 

2.5.3 Public goods: social constructions upon objective needs 

The arguments provided above about the valuation of the environment lead to more general 

considerations concerning public goods, with a particular reference to the conception of 

intrinsic value, and to the related social learning and decision-making for more sustainable 

futures. According to Kaul and Mendoza (2002), the characteristics of goods and resources do 

not always follow the traditional classification of being private or public, as argued by the 

economic justifications above. Goods can be private or public according to the characteristics 

of non-rivalry and non-excludability; however, the decision to assign them to the state or to 

the market cannot be made only in relation to these two qualities. Kaul and Mendoza (2002) 

use the example of land; in spite of being classifiable as a private good, land has been in the 

past and still is often an object of conflict. Regulatory mechanisms have been set up in order 

to discipline its ownership and reduce the related uncertainty, thereby assigning land to the 

category of private goods. However, land is often ruled in a different way than other private 

goods, because some of its uses and functions are non-exclusive, such as grazing and hunting. 

Very often land is a natural resource, which is in the category of commons, as it provides 

forests, water and plant and animal species (Barzel 1997; Bromley 1990; Demsetz 1967; 

Ostrom, 1990). Policy choices are made, for instance, in order to guarantee broad public 

access to public parks and natural reserves and the purchase of large areas of land, or land 

with particular value, is often prevented by government.  

For the considerations above, private and public goods are often social constructs (Kaul and 

Mendoza, 2002), designed to regulate the functioning of social systems in pursuit of their 

sustainability. They thus represent a way to combine the actions of the environmental, 

economic and social pillars, towards goals of public relevance. So, goods such as security, 

health, freedom from violence and abuse can be considered public goods. A sketch of national 

and global public goods is represented in Figure 5 (page 30). 
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Nevertheless, too often the understanding of public goods relies on a passive approach, 

assuming that a non-rival and non-excludable good must be public, and that a rival and 

excludable good must be private even when non-excludable and should therefore be left to the 

 

market, thereby not considering the possibility to design them in force of social or cultural 

arrangements, on the basis of more concrete needs or functions for systems’ sustainability. So, 

even if the provision of control and reduction of public bads (e.g. crime, violence, air 

pollution) are included in the category of public goods (Kaul and Mendoza, 2002), for 

example policies for greenhouse gas emissions trading have been put in place, thereby 

transforming the nature of atmosphere from public to private. In the same way, rapid 

technological development has allowed overcoming the market failures typical of the energy 

sector, as identified in the case study of the European Electric Critical Infrastructure (ECEI), 

by increasing the efficiency of production (Chapter 6).  

Figure 5. The de facto mix of national goods and global public goods (source Kaul and Mendoza, 

2002) 
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Efforts are currently being made for the enforcement of effective social and economic 

governance arrangements. However, the current divisions of private and public domains are 

not efficient for that purpose. Policies and initiatives have been put in place by the private 

sector in the name of a sustainable environment, for instance Corporate Social Responsibility 

(CSR) approaches or initiatives of ethical branding. According to Evans (2012: 114), 

Corporate Social Responsibility strategies attempt to include sustainability goals into the 

objectives of enterprises, with the aim to get free from regulatory constraints concerning the 

assurance of public interest. Actually, market mechanisms, based on objectives of self-interest 

exclude actions driven by the common interest so that sustainability goals are pursued merely 

as means through which to build good reputation and achieve competitive advantage (Evans, 

2012). Typically, market structures are not able to evaluate all needs or resources—those 

often very important aspects of human life—within the different pillars. They are simply not 

designed to manage systems that are too complex, uncertain and characterised by public 

relevance (often accompanied by the need to provide urgent solutions). As Evans argues, «by 

definition markets lack a social conscience and are then incapable of self-regulation» (2012).  

Competitive advantage and capital remuneration are essential to the existence of private 

corporations operating in the free market. «Becoming environment-friendly lowers costs 

because companies end up reducing the inputs they use. In addition, the process generates 

additional revenues from better products or enables companies to create new businesses. In 

fact, because those are the goals of corporate innovation, we find that smart companies now 

treat sustainability as innovation’s new frontier» (Nidumolu et al., 2009). Neoliberal 

approaches have delegated development goals to the mere functioning of the markets, as side 

effects of the economic growth itself. However, as Jackson reports (2009: 9) the ability of a 

privately owned company to survive market dynamics is to adapt by producing not only more 

efficiently but also by constantly introducing new innovative products. This means 

understanding the demand that is needed for their commercialisation, through the novelty of 

markets, individual choices often creating new needs and contributing to building a society 

that is dependent on consumerism Jackson (ibid.). This is also demonstrated by the ever-

increasing advertising efforts, tending to influence people’s behaviour towards consumption. 

In this context, Jackson (ibid.) admits that private companies «must innovate or die»—as must 

the economy as a whole, demonstrated by the need to keep up consumption growth; idea that 

Jackson (ibid.) defines as the «iron cage of consumerism». In this way, market-related short-

term objectives of capital remuneration rarely take into consideration long-term sustainability 
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goals, thereby eventually putting them at risk, «for the diversion of economic effort and 

enterprise towards making money out of money and away from providing useful goods and 

services» (Scott Cato, 2009).  

Private goods are currently used in to limit the damage generated by public bads, such as 

threats to human security and well-being (Cropper and Oates, 1992), in other words activities 

of avoidance of harm to basic conditions for human living. Such choices have been at the 

basis of the privatisation of security services, as treated in the case study of the Finnish socio-

technical security system (see Chapter 6). Even if some individuals can, at a certain point, 

avoid a condition belonging to a public ‘bad’ by this kind of averting behaviour, for instance 

by buying locks or alarm systems, security remains a good belonging to the public domain 

and is strictly related to the concept of development (Sajeva, 2012). A common characteristic 

of many public bads is the inverse relation between the amount of the given service in 

quantitative terms and the positive utility provided for maintaining the well-being of the users. 

For instance, the existence of a high number of security services reveals an initial condition of 

insecurity due to the presence of threats; similarly, a high number of activities for 

environmental protection can indicate a situation of danger and overexploitation. 

Kemp, Parto and Gibson (2005) discuss the unsustainability of current resource-intensive 

development structures and of market-based measurement models. This because current 

economic activities are threatening the natural capital and the functioning of ecosystems in an 

irreversible way (Jackson, 2009: 35), measuring only the value of the transformed goods, 

without being able to measure the losses in natural value. In fact, according to Kaul and 

Mendoza (2002), the public or private nature of goods can be planned by design in order to 

reflect their high or infinite intrinsic value. These authors remark that not all excludable 

resources are private or exclusive: they may assume public relevance, for instance, in order to 

ensure the sustainable use of resources. The respect for human rights is also a public good, 

which is expressly designed by social arrangements and laws. Policies can intervene on 

goods, which are private, and design them as public, by increasing their availability for all 

citizens. This is the case of basic education and health services, considered as having an 

intrinsic value for their relevance in terms of human rights and societal development. This is 

not just in the spirit of egalitarianism, but also for the private and public benefits that can be 

delivered by an educated and healthy population (Tobin, 1970).  
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The presented perspective of public goods as social constructs, to be designed according to 

their and intrinsic value and high relevance for human life, supports in a way the ethical 

approach put in evidence by Norton (2012), in contraposition to environmental and ecological 

economics. The ethical considerations regard the relationship between nature and human 

structures, as the economic valuation and the so-called commodification of ecosystem 

services might have long-term negative effects onto the conservation of the biodiversity and 

of the equity of access to the benefits they provide (Gómez-Baggethun and Ruiz-Pérez, 2011). 

The aggregation of commodity values introduced by ecological economists in order to value 

nature finds strong criticism by environmental ethicists, as economic valuation is judged as 

«unacceptably anthropocentric», and based only on the utilitarian view, i.e. the human 

welfare (Norton, 2012). Environmental ethicists claim that ecosystems have to be protected 

not because they are instruments for human well-being, because of their intrinsic natural 

value, in terms of organisms, ecosystems or species (Taylor, 1986; Rolston, III, 1988; 

Callicott, 1989). According to Norton (2012), the value of physical and living systems should 

be infinite, as they constitute the habitat supporting the very existence of life of plants and 

animals, group to which also humans belong. However, he argues, the many ways in which 

ecosystems contribute to our ordinary existence tend to be forgotten, also because the 

transformed products hardly remind consumers about what was the price in terms of 

environmental impact. Norton reminds us that, for instance, «toilet tissue is transformed 

trees!» Norton argues as well, a rational policy for protecting and sustaining the human 

environment requires our understanding about cause-effect relations. These includes those 

relations involving the more intangible values, such as those romantic, spiritual or non-

instrumental: a walk in the forest, clean air for our health and free time, as well as the 

perpetuation of its biodiversity, which affects whole Earth ecosystems. This means 

understanding, learning and recognising the great contribution of ecological systems to human 

well-being, exceeding the mere production of commodities derived from those systems.  

For environmental economics, the action of mitigation is a public good since the risks of 

climate change are both non-exclusive (climate mitigation provided to one does not reduce the 

level of mitigation that anyone else enjoys) and non-excludable (the global consequences will 

not exclude anyone). However, mitigation can be considered as a public good also because of 

the considerations as mentioned above, including the fact that pricing can be effective only for 

damage that is actually recoverable and not irreversible. A lost ecosystem or biodiversity 

could never be brought back again because it is not recoverable and there is no 
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countermeasure able to restore the damage; or, even if there is a countermeasure available, it 

is not affordable or convenient for anyone, not even for national states or global communities, 

according to the utilitarian system. In short, the concept of public goods as social 

constructions can be related to Campbell’s concept of a more objective dimension of risk 

(2006), suggesting more adequate evaluation of their dimensions and social learning about 

needs to accomplish and systems’ boundaries, for informing a more evidence-based decision-

making. 

2.5.4 The failure of legislative systems 

Besides markets, the dominant social structures determining sustainability are legislative and 

regulatory powers. The market-based valuation seems to be in a clear contrast with the US 

environmental legislation of the 1970s, which had abandoned market failures theories and 

embraced, as common law states, «the belief that one person should not injure or invade the 

person or property of others without their consent» (Sagoff, 2012). The Clean Air and Clean 

Water Acts were in fact promulgated having in mind the aim of protecting public safety and 

health against hazardous waste and emissions, which represent an invasion of person and 

property. The principle is clearly in contrast with that of ecological economists because it 

completely changes the perspective. The goal is the protection of citizens, and therefore their 

freedom to enjoy good, healthy and safe lives, instead of maximising their utility expressed in 

monetary terms. In this case, what is to be measured is the level of health and well-being, 

instead of the utility in neoclassical terms. Focusing on the freedoms that people enjoy, the 

environmental law is libertarian, as it treats pollution as a threat to be minimised and the 

health and safety of people as a goal (Sagoff, 2012). The attempt to embed nature into market 

systems according to utilitarian models fails, as it subordinates the health of nature and the 

well-being of citizens—namely the sustainability goals—to self-interested mechanisms for a 

maximisation of the utility expressed in economic evaluation—namely the means for 

development. According to the utilitarian view, a policy producing economic value but 

decreasing people’s health might be preferable whenever justified in terms of the cost-benefit 

analysis. In contrast, the libertarian view denies a person the right to pollute and trespass on 

another  person, even when efficient from a utilitarian perspective. As economists Maureen 

Cropper and Wallace Oates report, «the cornerstones of federal environmental policy in the 

United States explicitly prohibited the weighing of benefits against costs in the setting of 

environmental standards» (Cropper and Oates, 1992). 
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Nevertheless, legislative systems can lack adequacy from a dimensional perspective. In fact, a 

characteristic of many systems to spread beyond the sphere of influence of single 

administrators, sometimes producing global impacts. This aspect, due to technological and 

market developments, characterises an increasing number of systems, extending to larger and 

larger areas. This means that the dimensions of Socio-Technical Systems (STS) and the 

sustainability problems that are generated may well exceed the power of intervention and the 

responsibility of single stakeholder actors. Even when considering a good as public and 

keeping the responsibilities in public hands, risks are sometimes too high to be taken on 

behalf of entire populations (Masera et al., 2007). Whenever a public good or a natural 

resource cannot be recovered, nobody can take the responsibility to put it at risk, often 

because its value is simply infinite. This aspect of the increasing public relevance of systems 

would call for urgent decision-making in contexts that are deregulated, uncertain in the 

evaluation of their risk perspectives and complex in the definition of their impacts at a 

systemic level, whereby a clear contradiction arises. On the one hand, regulatory authorities 

do not have the power to impose regulation; on the other hand, private actors cannot take the 

responsibility for impacts that they could not compensate for or damage that they could not 

repair. These sustainability problems in turn bring to focus the matter of capability to confront 

and manage them, as neither market systems nor national legislations are able to deal with 

issues that exceed their sphere of influence. Kaul and Mendoza (2002 :80), specifically report 

that global public goods «can be seen as national public goods plus international 

cooperation». In this view, these public goods are also outside the influence of single 

governments. 

The tendency to operate in isolation within one sector, in negligence of economic and 

ecological interdependences, represents a weakness and reveals the interrelations between the 

criticality of uncertainty with those of complexity and public relevance. Sustainability in fact 

requires the enforcement of well-defined responsibilities, due to the great impacts of decisions 

and changes in the legal and institutional frameworks, for the achievement of the common 

interest (UN, 1987).  

2.6 The adequacy of social structures in pursuing sustainable human 

development 

It would appear from the arguments discussed above that the vulnerability of Socio-Technical 

Systems (STS) has greatly increased. The characteristics of systems’ complexity, uncertainty 
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and public relevance determined the inability of free markets and national legislation systems 

to confront Socio-Technical Systems’ (STS) sustainability and a need to face it through 

collective action (Evans, 2012: 6). Rapid technological development as well as market 

deregulation policies have continuously increased complexity and uncertainty, and in turn, the 

vulnerabilities of systems to threats not yet known. Objective risk is present, but as scientific 

evidence is often very complex, uncertain (Funtowicz and Ravetz, 1990; Evans, 2012) or 

unknown, they leave room to subjective perspectives, with the consequence of making the 

system unable to react and make decisions about countermeasures that might be urgently 

needed. STSs’ reliability and efficiency levels do not only impact single stakeholders 

(operators, end users), but instead have a wider relevance for national security and economic 

development, potentially affecting the well-being of society as a whole in an irreversible way. 

These risks may compromise the existence of finite resources of infinite value, such as 

environment, air, water, energy and services necessary for the functioning of human societies, 

and consequently the sheer existence of human beings. These risks also concern the most 

basic human needs such as food, security, safety, health, shelter, education and capabilities. 

The previous discussion has highlighted the risk of environmental degradation caused by 

human activities and how this interpretation can be extended to the interaction of social 

systems and sub-systems, potentially also causing market failure. The legitimacy of the global 

system is put in doubt by the existence of socio-economic inequalities and international 

arrangements (i.e. deregulation and liberalisation of markets, instances of global governance), 

often exerted by the influence of restricted groups of players, thereby imposing global 

standards over goods that belong to the public domain (Kaul and Mendoza, 2002).   

In summary, the literature presented has shown how market mechanisms fail in pursuing the 

sustainability of STSs from different perspectives. Firstly, market prices do not account for 

the externalities or the possible social costs deriving from the exploitation of natural 

resources. When this happens, controversies arise on evaluation methods and the selection of 

the different risk types. Second, even if they would consider externalities, they would not be 

able to objectively quantify the impacts of the damage produced, which might be significant, 

for instance in the case of nuclear disasters or diseases. Third, even when an objective 

evaluation could be provided, no single actor is able to take responsibility for possible damage 

or to restore it by returning to the initial conditions, because the cost could be unaffordable or 

the damage could be irreversible. Legislative systems, on the other hand cannot rule on Socio-
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Technical Systems (STS) that spread cross-border and involve responsibilities that cannot be 

taken by single administrators. 

This poses increasing challenges for the administration and regulation of STSs to provide 

solutions to the tension between human development and sustainability. Oversimplified 

traditional social structures are often not adequate for reflecting, measuring and learning about 

all the systemic interrelations between the dimensions involved and the limits of ecosystems, 

hardly providing effective decision-making for more sustainable Socio-Technical Systems 

(STS) (see Figure 4, page 14). This because they are often focused, culturally and 

economically, on one aim: that of increasing their own wealth, instead of pursuing the 

satisfaction of human needs according to the resources available, as it will be further 

discussed in Chapter 3. 

The transboundary nature of environmental problems, as Evans reports (2012), calls for 

international cooperation, while current systems are instead often based on competition. This 

discourse leads to thoughts about what is the main problem in the current sustainable 

development paradigm.  

The suggestion from the United Nations  also indicates the need for alternative organisational 

and cooperative arrangements that would go beyond national regulation and market 

mechanisms, such as those introduced at the Rio conference in 1992 (UN, 1987). Cross-

boundary and collaborative governance approaches are to be preferred, in order to fill the gaps 

of isolated policies or interventions (Sajeva and Masera, 2006). The principle of sustainability 

governance has also been included in the policies of many organisations, institutions, NGOs, 

businesses, and governments. A research question a) emerges naturally from this discussion 

and will be discussed in the next chapter: 

‘Is current governance adequate to harmonise the different components of social, economic 

and ecological systems?’  
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3 Sustainable development and governance 

Objective 
To explore the scientific field of sustainable development and  to provide 

theoretical insights in order to understand about the adequacy of its 

current governance.  

Content 

3.1. Sustainable development 

3.2 Sustainability as a development process  

3.3.The importance of participatory governance for sustainable 

development 

3.4. On the adequacy of current of governance 

3.5. Neo-liberal approach to governance 

3.6. Solving the conflict between the pillars of sustainability by the 

concept of ‘bounded capabilities’: learning about limits and needs 

 

The analysis conducted in the previous chapter has considered the critical elements of Socio-

Technical Systems (STS) and the related inadequacy of market and legislative structures for 

assuring their sustainability. In order to face these gaps instances of governance at regional 

and global level have been put in place. However, the persistence of the sustainability 

problems suggests that they have not led to a concrete change towards pathways of 

sustainable development. Therefore, the research question formulated about the adequacy of 

current governance to harmonise the different components of social, economic and ecological 

systems will be addressed in this chapter (see Figure 6, page 39). 

3.1 Sustainable development 

The hegemonic position of ‘industrialism’ in the 1950s and 60s led to an «overarching 

commitment to growth in the quantities of goods and services and to the material well-being 

that growth brings» (Dryzek, 2005: 13). Economic growth, believed to act as the driving force 

towards development, conversely initiated a process of ‘creative destruction’, in the 

terminology used by economist Joseph Schumpeter (Jackson, 2009: 9). Indeed the first 

concerns about sustainability arose in the 1950s and 1960s mainly in relation to its 

environmental dimension (Barnes and Hoerber, 2013: 1). The land transformation, described 

in Chapter 1, and the impact of these changes, have been described by Vitousek et al. (1997) 

in terms of biogeochemical cycles, possibly causing irreversible alterations in the climate or 

in the biological diversity and percentages of land surface transformed (Vitousek et al., 1997). 

Even while the last quarter of the last century has seen the global economy doubling, about 

60% of the world’s ecosystems have degraded and carbon emissions have increased by 40% 

(Jackson, 2009: 6). As Jackson (ibid.) argues, we cannot afford to continue in the same way: 

if the entire world would consume as much as OECD countries, the global economy would be 
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Figure 6. Sustainable development and governance 
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of fifteen larger than at present by the end of this century. The problem of sustainability was 

initially considered merely from an ecological viewpoint, referring to the maintenance of 

biodiversity and productivity over time, and only later on the considerations extended to 

economic and social dimensions, seeking for a reconciliation of economic development with 

environmental and social sustainability (Barnes and Hoerber 2013: 21). Thus, the well-known 

definition of the Brundtland Commission, as reported in the introduction, has spread globally.  

At the 2005 World Summit on Social Development, reconciliation of environmental, social 

equity, and economic demands—the “three pillars”, or the three ‘E’s of sustainable 

development—was considered a necessary step. However, the oversimplification of the 

traditional economic model and the drive for economic growth has produced living standards 

beyond the ‘needs’ and developed production systems beyond the ecological limits, for 

instance in the use of energy (Meadowcroft, 2013) and in fact created a detachment of the 

economic models from the environmental and social dimensions. The problem of 

sustainability indeed stays in the anthropocentric vision of development, which, even 

according to the strong conception of development, considers environmental protection as 

subordinate to the pursuit of economic growth (Barnes and Hoerber, 2013: 25). The 1972 

‘Limits to Growth’ report clearly states the impossibility of society to continue in the way of 

continuous growth. In fact, it has been pointed out how pathways towards sustainable 

development have slowed down due to the consideration of development as economic growth, 

held mainly by developed countries and focused on the primary goal of growing levels of 

wealth (Drexhage and Murphy, 2010: 6). Economy-centred human development has 

underestimated or neglected the consequences of human action onto the rest of the ecosystem, 

forcing the environment to adapt to humans rather than searching for ways to adapt economy 

and society to the constraints imposed by environmental limits (Scott Cato, 2009). According 

to green economics (Porrit, 2006: 46) «the economy is, in the first instance, a subsystem of 

human society ... which is itself, in the second instance, a subsystem of the totality of life on 

Earth (the biosphere). And no subsystem can expand beyond the capacity of the total system 

of which it is a part». As was observed previously in sub-section 2.6, Socio-Technical 

Systems (STS) are naturally interrelated with the systems in which they are embedded 

(WCED, 1987), especially current technological development trends. This concept is also 

hold by Scott Cato (2009) in relation to the paradigm of sustainability that she proposes 

(Figure 7, page 41) so that any attempts to consider them detached entities, overlapping only 

for a small portion, cannot be supported. This would mean that, in order to integrate the 
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pillars, economic activities should be designed according to biophysical and social 

environments. The traditional conception of compromise between interacting and overlapping 

sustainability pillars does not consider them as interdependent. This leads, in turn to confusion 

between means and goals of development (Sen, 1989), meaning that the goals of development 

should be pursued quasi exclusively by quantitative growth. 

 

Figure 7. The three pillars of sustainability in the green economics paradigm vs. the conventional view 

(Scott Cato, 2009) 

According to this systemic perspective, in which human systems are within ecological 

systems, shaping the former in relation to the constraints imposed by the environmental pillar 

would be feasible. However, as Glasser (2007) argues, «many of today’s interconnected 

environmental and social problems [...] are the unintended, unforeseen (but not necessarily 

unforeseen or unforeseeable) consequences of a failure to recognise, adequately appreciate, 

or effectively respond to the reciprocal character of humankind’s relationship with nature». 

This means that even when scientific knowledge continuously increases much remains 

unknown about possible future consequences. In such a situation of uncertainty, the main 

problem is how to act on the social and economic pillars, i.e. the human social structures that 

are most suitable to the overarching environmental pillar (Jackson, 2009: 35). According to 

Jackson (2009: 12), a sustainable economy would require «building a sustainable macro-

economy, protecting capabilities of flourishing and respecting ecological limits». Sustainable 

development is defined therefore as development that is able to produce prosperity in the long 

The paradigm of the green economy and the 

interdependency of the sustainability pillars 

Environment 
  

Society 

Economy 
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run, including concepts of care for the future and for the others (Jackson, 2009: 16). In a 

vision of development as freedom, indicated by Nobel Laureate Amartya Sen, human 

capabilities should be enabled within the limits and constraints represented by the finite 

ecosystem of the planet on the one hand and by the population on the other hand. In this view, 

as Jackson argues (2009: 7), human freedoms should be seen as ‘bounded capabilities’.   

From the discourse above, the problems of sustainability derive from the lack of awareness of 

the mentioned boundaries, as the reliance on social structures as isolated and detached from 

the overarching natural systems has indeed determined a problem of their adequacy. In a 

similar way, social sustainability problems derive from the inability of social and economic 

structures and arrangements to generate security and well-being for all human beings. It is the 

relation between the different sub-systems that determines their sustainability in relation to 

the upper-level systems, social and human, and in relation to the overarching ecological 

system. In this view, systems’ functioning would include the consideration of all 

sustainability factors, and constraints, in relation to the needs and goals to be accomplished. 

Sustainability, as highlighted in Chapter 2, cannot be pursued by means of isolated and 

oversimplified structures (i.e. free market or national legislation in the case of social systems) 

without considering the systemic and multiple interaction of all its dimensions. About the 

adequacy of current governance arrangements, it is necessary to consider whether these have 

succeeded in the task of systems’ integration and harmonisation. 

3.2 Sustainability as a development process 

Recalling the Brundtland definition of sustainability reported in sub-section 1.2, the long-term 

perspective, previously considered an important element in the conception of economics, is 

particularly relevant. The verb ‘to sustain’ has Latin roots, originating in sustinēre, and it can 

be translated as ‘to up (sus) hold (tinēre)’ (dictionary.reference.com; the freedictionary.com) 

or ‘to endure’, ‘to support’, ‘to maintain or prolong’. The element that plays an important role 

in such definitions is time. Sustainability thus concerns the maintaining of a condition 

throughout time, so that it assumes a dynamic connotation of adaptive capability, in relation 

to changes in space and time. The approach followed in this research is based on such a 

dynamic vision of sustainability in which it is not seen as an outcome but as an ongoing 

process. Such a vision is corroborated by the concept of ‘reduction to dynamics’ (Laszlo and 

Krippner, 1998) between the components of a system in conditions of complexity. Indeed, the 
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sustainability of social systems would better be associated to the process of development, 

which has to create the adaptive and resilient conditions for their self-maintenance.  

Resilience is formally defined «as the capacity of a system to absorb disturbance and 

reorganize while undergoing change so as to still retain essentially the same function, 

structure and feedbacks - and therefore the same identity» (Resilience Alliance, 2014). The 

resilience of an entire socio-ecological system, therefore, is related to its ability to provide 

resources through time and to be able to balance the occurring disturbances or changes. 

Resilience and sustainability are therefore two sides of the same coin: sustainable 

development is that development and those related changes that remain beyond the limits of 

the resilience of the system in which they are produced, maintaining its equilibrium. In other 

words, sustainable development is firstly composed by a pro-active development action, i.e. 

enablers acting on contexts, and secondly by a reactive resilience, i.e. the resistance limits 

which define the sustainability constraints (the rules), according to the systemic approach 

presented in sub-section 2.1. Indeed, sustainable development involves taking into account the 

relative resilience or ability to adapt of the system to which it applies. Governing 

sustainability means acquiring the ability and knowledge to understand about the 

characteristics of resilience of systems and adapt sub-systems to the functioning of larger 

ones, as well as understanding the interrelations between them. Governing sustainability 

means also acknowledging uncertainties and act according to a precautionary principle, 

according to which in presence of uncertainty doing nothing is also an option. Participation in 

governance is a key aspect, as more objective beliefs can be questioned by the contribution of 

more subjective perspectives helping to reduce the gap between them and understand 

contextual diversity (as discussed in sub-section 2.4). In this way, a process of social learning 

can be useful for increasing knowledge, as it will be described later in Chapter 4. 

3.3 The importance of participatory governance for sustainable development  

According to Jackson’s vision of sustainable development as bounded capabilities, the 

importance of participatory governance is related to the reduction of uncertainty between 

subjective and objective perspective through processes of learning about the resilience of 

systems and the boundaries within inner systems can act. In consideration of basic human 

needs to be satisfied by the use of resources of the Brundtland definition, the idea of 

sustainability is systemic, as it would be difficult to be obliged to make a choice between 
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health, education, freedom, security and clean air (IISD, 2013). This means that sustainable 

development involves integration of needs according to a systemic perspective.  

The discontinuity of economic and environmental objectives, not integrated in a holistic 

vision of sustainable development (Barnes and Hoerber, 2013), calls for participatory 

governance approaches that go beyond the mechanisms of the markets and the isolated 

management and legislative actions, to form a harmonised socio-ecological system, involving 

interrelations between the different dimensions of sustainability. Where traditional social 

structures seem to be unable to grasp systems’ criticalities, governance arrangements can 

more flexibly adapt to local contexts and confront the complexity of systems. Again, 

following the vision of the bounded capabilities (Jackson, 2009), participatory governance, 

enabling to build capabilities and meet needs, would set as well the limits within those can 

develop. The aim is indeed to be able to take into account the systemic interrelations between 

systems and their sub-systems. «The notion of governance fits in with complex systems 

approaches to understanding the workings of the political economy through the inter-

relationships among identifiable parts (e.g., social, economic and ecological), rather than just 

the parts themselves» (Kemp, Parto and Gibson, 2005: 17).   

Koimaan (1993: 2), separating the notion of governance from the act of governing, 

understands the notion of governance as a mode of social coordination. Kemp, Parto and 

Gibson (2005: 17) talk about the convergence towards collective decision-making. 

3.4 On the adequacy of current governance for sustainable development 

While acknowledging a main role of governance initiatives for addressing issues related with 

sustainable development, however, as Jordan (2008: 18) reports, there is a risk that the 

increasing reference to governance and sustainable development in many different contexts 

and the different meanings might result in an ambiguous and politically driven approach 

Jordan (2008: 18).  

Environmental governance has been defined in different ways: 

- «the whole range of rules, practices and institutions related to the management of the 

environment in its different forms (conservation, protection, exploitation of natural 

resources, etc.» (Fontaine, 2007) 
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- «Global Environmental Governance (GEG) as the sum of organizations, policy 

instruments, financing mechanisms, rules, procedures and norms that regulate the 

processes of global environmental protection» (Najam, Papa and Taiyab, 2006: 1) 

- «the formal and informal institutions, rules, mechanisms and processes of collective 

decision-making that enable stakeholders to influence and coordinate their 

interdependent needs and interests and their interactions with the environment at the 

relevant scales» Tacconi (2011: 240). 

The definitions of governance as the «range of rules, practices and institutions» (Fontaine) or 

«the sum of organizations, policy instruments, financing mechanisms, rules, procedures and 

norms» (Najam, Papa and Taiyab) lack the systemic component of the concept that identifies 

the interactions and interrelations between the factors themselves; in other words, the 

integrated effort of rules and practices, which is not the same as their sum. The integrated 

approach is included in the third definition, enabling stakeholders to participate in collective 

decision-making. The dynamic element, which is required in order to be able to respond and 

affect a changing environment, is also considered. According to Kemp, Parto and Gibson 

(2005), in the implementation of governance, a number of instruments can be used, such as 

multi-stakeholders deliberations, indicators, and regulatory instruments. However, these are 

often in the hands of single, central governments for their legitimisation.  

The definitions of governance proposed above do not include the enforcement of measures—

the commitment in joint deliberation for the actual achievement of the final goals—in other 

words, the monitoring of the effectiveness of governance procedures. The lack of a systemic 

approach, involving more dimensions than those captured by the market and the regulatory 

ones, has been one of the reasons why processes of concrete action directed towards enhanced 

sustainability have been missing. In the same way, the Brundtland report, even while 

recognising the need of governance systems, did not specify in which way societies should 

govern themselves in order to achieve human development in a sustainable manner (Jordan, 

2008: 17). The Brundtland definition is often not analysed in its content, but instead used to 

support restricted political aims (Baker, 2005: 22; Dryzek, 2005: 146–147). Jordan (2008: 17–

18) recognises that this definition, by enlarging the notion of sustainability to many different 

aspects (Pierre and Peters, 2005) and thus including everything, risked to lose its potential, 

and actually, after the publication of the report, things went worse and not better (Jordan, 

2008: 17). The problem is how the notion of sustainability is defined and translated into 
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principles, as well as how these principles are put into practice (Barnes and Hoerber, 2013). 

The many different definitions of sustainability often lack concreteness, and thereby leave 

room for ambiguity, instead of providing strategies for its actual achievement (Drexhage and 

Murphy, 2010: 10).  

Some sustainability values are reported as being able to generate harmony and balance 

between economics and ecosystems (Porrit, 2006): 

«Recognition of interdependence 

Self-determination 

Diversity and tolerance 

Compassion for others 

Upholding the principle of equity 

Recognition of the rights and interests of non-humans 

Respect for the integrity of natural systems 

Respect for the interests of future generations» 

According to Jordan (2008: 20), the analysis of the concept of sustainable development has 

developed by setting a number of subprinciples: 

 Intergenerational and intragenerational equity 

 Alleviation of chronic poverty 

 Public participation in decision-making 

 Observance of important environmental limits to growth 

 Integration of the environmental dimension into policy making 

 

These principles have been revised and further developed in major events, such as the 1992 

Rio Declaration, Agenda 21 (United Nations, 1992), and the Report of the World Summit on 

Sustainable Development (United Nations, 2002). According to Jordan (2008), as these 

principles might often enter into conflict, governance is called forth to resolve them. 

However, governance should not simply achieve compromises between the three pillars, but 

realise social learning about the overarching systems’ constraints and the behaviours that 

allow  the pursuit of pathways of sustainable development  Meadowcrofts (2005) argues that 

the new governance strategies adopted by governments are often more ‘cosmetic’ than ‘ideal’. 

Different, society-centric and state-centric, approaches are often adopted (Jordan, 2008). 
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While the preferred governance model saw the predominance of a networked approach at an 

empirical level (Treib et al., 2007), a comprehensive notion and interpretation of governance 

is missing (Flinders, 2002: 52); a theory for governance remains in an embryonic form.  

A clear example of successful governance has been the process of integration of the European 

Union. In 1951, in the aftermath of World War II, six countries—Belgium, the Federal 

Republic of Germany, France, Italy, Luxembourg, and the Netherlands—took the decision to 

establish the European Coal and Steel Community (ECSC), as a first step of a project for 

European integration, in order to realise long-term peace and stability, and create a favourable 

environment for economic recovery (Archick, 2016). Archik reports how, in the mind of the 

funders, binding economies and controlling together the raw materials would have promoted 

political reconciliation and reduced the risk of possible future conflicts in Europe. According 

to the same author, the European Union (EU), the latest stage of the European integration, «is 

a unique partnership in which member states have pooled sovereignty in certain policy areas 

and harmonized laws on a wide range of economic, social, and political issues». Thinking in 

terms of governance, it has realised therefore a good governance of international security in 

Europe, because by creating a customs union, a single market in which goods, people, and 

capital can move freely, common trade and agricultural policies, and a common agricultural 

policy, and a common currency, it has impacted on some of the most recurrent causes of war 

in history, which are economic and political interests. 

Even if, as Archick reports (2016), the EU has taken only steps to develop common foreign 

and security policies, «the EU is largely viewed as a success story and as a cornerstone of 

European stability and prosperity». Thinking about governance, the EU has represented 

indeed a good example of governance of security because it has been based on real 

institutional efforts and arrangements, concrete agreements, regulatory measures and enablers 

for European citizens. Nevertheless, a number of problems have recently come up, in relation 

to the ability to remain united in relation to external and internal pressures, and to develop the 

integration further. If the socio-economic success might be questioned, the aim of avoiding 

conflicts has been (until now) successfully achieved, by developing capabilities and by 

developing regulatory social-structures. Further examples of governance are provided in the 

next sub-sections. 
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3.4.1 The bio-economy strategy of the European Union 

As Barnes and Hoerber (2013: 23) report, the European Union has a long-term and ambitious 

strategy of economic, social and environmental development, aimed at eradicating poverty. 

According to Griffin (2013: 41), while the official strategies of the European Union put 

environmental sustainability at the core of their Sixth Environmental Action Plan, implying 

that economic development should not compromise environmental health, the actual 

economic development policy sticks with «old-style approaches of growth based on economic 

expansion at all costs» (Pepper, 1999, as cited in Griffin, 2012: 41). The EU’s economic 

governance (EC, 2013a) is built upon the Europe 2020 ten-year growth strategy (EC website, 

2013b), with the aim of bridging the current gaps by «a model of growth» that aims at 

becoming «smarter, more sustainable and more inclusive». ‘Smart’ growth, in terms of real 

GDP, emerged as a concept at the 1992 Rio United Nation’s Agenda 21, with the aim to 

strengthen economic activities; to increase income and wealth, as well as the quality and 

accessibility of education; and to improve the living environments, while preserving physical 

resources. The European Union strategy includes the definition of long-term growth priorities 

for the realisation of a regulatory environment assuring effectiveness and security of financial 

markets and innovative instruments (e.g. public-private partnerships) to finance the necessary 

investments. New governance structures and processes have been planned by the European 

Commission since 2010 and they cover the key targets of employment, education, research 

and innovation, social inclusion, poverty reduction and climate/energy issues, as further 

specified in Table 1 (page 49). The Europe 2020 strategy aims at addressing the economic 

crisis by the construction of a more competitive economy, increased employment and 

investment in education, research and innovation. All this should be achieved with a particular 

attention to sustainability (low-carbon energy sources), social inclusion and poverty 

reduction. However, recent initiatives for the strengthening of the bio-economy in Europe still 

do not clarify their conception of sustainability and the priorities involved in it: the European 

Commission Bioeconomy Observatory, for instance, bases its concept of bio-economy on the 

idea of innovating towards sustainable growth (EC, DG Research, 2012).  

Being involved as a stakeholder in the bioeconomy observatory roundtable (Bioeconomy 

Observatory Roundtable, DG Research, Brussels, 26.11.2013), the researcher had occasion to 

ask the responsible officers whether a priority among the pillars had been or will be 

established, and could not get a clear answer. The answer of EU officers repeated that 

sustainability is the integration/compromise of the three pillars. With reference to the Holling 
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statement reported in sub-section 2.1, the three pillars approach did not consider the priority 

that should be given to the different dimensions. 

Table 1. The five 2020 objectives for the EU (EC, 2013) 

Area Goal 

Employment 75% of the 20-to-64-year-olds to be employed 

Research and Development 3% of the EU’s GDP to be invested in R&D 

Climate change and energy 

sustainability 

Greenhouse gas emissions 20% (30% if possible) lower than 

in 1990 

20% of energy from renewable resources 

20% increase in energy efficiency 

Education 

Reducing the rate of early school leaving below 10% 

At least 40% of 30-to-34-year-olds completing third level 

education 

Fighting poverty and social 

exclusion 

At least 20 million fewer people in or at risk of poverty and 

social exclusion 

 

The Europe 2020 strategy of smart growth, coupled with the objective of harmonisation with 

the environment, again falls in the same problem: What is the goal of development? What 

does the economic pillar of Brundtland Commission represent? The question is whether there 

are non-negotiable conditions and what those are e.g. should economic growth occur on the 

condition that it is environmentally and/or socially sustainable? Alternatively, can 

environmental or social sustainability be pursued only on the condition that it realises 

economic growth? In case of conflict, which is the primary goal among the three? Indeed, 

these questions that were formulated by the researcher at the Bioeconomy Observatory 

roundtable, did not receive an answer.  

3.4.2 International governance approaches 

Sustainable development was presented in ‘Our Common Future’ (WCED, 1987) as a 

philosophical idea, supported by the principles for its realisation, as summarised in Table 2 

(page 50).  

These principles have been updated or revised by international, national, and sub-national 

actors, including the Rio Declaration and Agenda 21 (United Nations, 1992), which was 

considered the final programme for the pursuit of sustainable development. Again, the 

Declaration on Sustainable Development’s Plan of implementation presented at Johannesburg 
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2002 World Summit states that «good governance within each country and at the 

international level is essential for sustainable development» (United Nations, 2002). 

Table 2. Proposal of a common action for institutional and legal change made by the Brundtland 

Commission (Source: WCED, 1987: 308-347) and related questions posed by the researcher 

Proposal of a common action by the 

Brundtland Commission 

Questions by the researcher concerning 

the common action proposed by the 

Brundtland Commission 

Supporting development in an economically and 

ecologically sustainable manner 

In case of a conflict between the two, 

which is the non-negotiable constraint? 

Should economic development be 

pursued at any price and on any 

condition? 

Environmental protection and sustainable 

development integrated into all sectors and levels 

of government 

Should human systems not be integrated 

into ecological systems? 

Ensuring that national and international regulation 

and legislation keeps up with the scale of 

environmental and human development  

How to ensure that regulatory and social 

norms are produced in relation to the 

scale of environment? 

Enforcing measures for environmental protection 

and resource management; strengthening the 

United Nations Environmental Programme 

(UNDP) 

Is the UNDP to become a governance 

entity able to enforce and assure the 

respect of protection measures and 

social systems based on the resources 

available? 

Identification, assessment and reporting of risks 

of irreversible damage to natural systems and 

threats to human well-being 

Is human agency then planned in 

relation to risk avoidance? 

Participation of informed public, non-

governmental organisations and the scientific 

community, increasing cooperation with industry 

for making sustainable choices 

Is this participation aimed at generating 

good practices and actions towards 

sustainable development, and 

cooperation for the common good? 

Investments in the future by multilateral financial 

institutions, through fundamental commitment to 

sustainable development; new and additional 

sources of revenue to support development in the 

South 

How to ensure their commitment, also 

when revenue cannot be guaranteed? 

How to evaluate irreversible damage or 

qualitative well-being? Should 

sustainable development in any case 

effect the functioning of human systems? 

Alternatively, should human systems 

adapt to the overarching systems? 

 

In relation to the good plans presented in Table 2 (page 50), the researcher attempts to pose 

some governance-related questions in connection with the UN proposals, with the aim to 

adopt more precise determination of actions to be carried out.  
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Table 3. The OECD checklist of questions for each theme for improving governance for sustainable 

development (Source: OECD, 2002). 

Theme Questions 

A common understanding of 

sustainable development (SD) 

Is the concept of SD sufficiently clear and understood by 

the public? 

Is it well understood by public organisations and across all 

levels of government? 

Clear commitment and 

leadership  

Is there clear commitment at the highest level to the 

formulation and implementation of SD objectives and 

strategies? 

Is this commitment effectively communicated across all 

sectors of government? 

Specific institutional 

mechanisms to steer integration 

Is there an institutional ‘catalyst’ in charge of enforcing 

SD strategies? 

Are there specific reviews of laws and regulations to check 

whether they conflict with sustainable development? 

Is SD integrated into budgeting, appraisal, and evaluation 

activities? 

Effective stakeholder 

involvement 

Do mechanisms exist with government or independent 

organisations to ensure that consumers are informed about 

the consequences of their consumption decisions? 

Are there guidelines on when, with whom, and how 

consultations should be carried out? 

Are transparency mechanisms being reinforced at different 

levels of government? 

Efficient knowledge 

management  

Are there transparent mechanisms in place for managing 

conflictual knowledge? 

Is the flow of information between the scientific 

community and decision makers efficient and effective? 

In order to put principles of governance, and their interconnections for sustainable 

development into practice, the Organisation for Economic Cooperation and Development 

(OECD) produced a checklist (see Table 3, page 51) in 2002 for ‘Improving Policy Coherence 

and Integration for Sustainable Development (OECD, 2002)’, even if the OECD expressly 

specify that this is not «a compilation of ‘quick fix’ solutions or ‘recipes’» (2002: 1). 

However, the idea that human systems should be integrated into the ecological ones is not 

taken into consideration and all is measured by traditional budgeting and evaluations. A 

question asking whether human systems are designed according to the constraints and limits 

imposed by the ecological systems is not formulated; neither is there a question about whether 

economic systems are adequate in terms of guaranteeing social development. A question 
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whether the interaction between systems’ components is adequate in terms of maintaining the 

equilibrium in the overarching systems is also missing. The consideration of development as 

economic growth, together with the primary objective of generating increasing levels of 

wealth, mainly promoted by developed countries, has slowed down the progress towards 

sustainable development (Drexhage and Murphy, 2010: 6). 

3.5 Neo-liberal approaches to governance  

Dominant political trends clearly go in the direction of neo-liberal approaches of governance, 

based on the primacy of market-based economics and excluding state intervention. 

Nevertheless, a «paradoxical increase in [state] intervention» (Jessop, 2002) is made for 

maintaining the neo-liberal order, typically by privatisation and liberalisation policies (Peck 

and Tickell, 2002). While delegating the allocation of resources to the free market, the state 

renounces the function of holding social accountability towards citizens and engages in the 

«purposeful construction and consolidation of neoliberalized state forms, modes of 

governance, and regulatory relations» (Peck and Tickell, 2002). Examples of neoliberal 

governance, such as the recent multilateral trade agreements (e.g. North American Free Trade 

Agreement or the proposed Transatlantic Trade and Investment Partnership (TTIP)), aimed at 

including neoliberal approaches (e.g. the protection of the individual property rights of the 

investors) into environmental governance (Stiglitz, 2014). The TTIP, Stiglitz continues, is 

about dumping environmental, safety and work regulations by means of the ‘Investor state 

dispute settlement’ (ISDS), that is not actually meant to protect investors, and instead 

recognises corporations the right to sue sovereign governments in arbitration tribunals when 

national regulations would cause a reduction of their profits. This constitutes a permit to 

undermine environmental rights and citizens’ protection (Stiglitz, 2014). These governance 

frameworks transfer public resources to the free market, hoping to increase efficiency and 

optimal return on investments, realising de facto the privatisation of increasing areas of nature 

(Swyngedouw, 2005) and subordinating the achievement of environmental sustainability to 

the realisation of economic returns. Bakker (2004) talks about the privatisation of water 

supply and sewage treatment in England and Wales, as well as the debated carbon market, as 

strategies to «deploy markets as the solution to environmental problems», which allows users 

to «right the wrong» and to postpone the problem of the pollution of the atmosphere to the 

future. This may create barriers to the transition towards a post-carbon society rather than 

support the rebuilding of infrastructural systems, especially in light of sustainable 

development goals in developing countries (Page, 2011: 267).  

http://en.wikipedia.org/wiki/North_American_Free_Trade_Agreement
http://en.wikipedia.org/wiki/North_American_Free_Trade_Agreement
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According to Griffin (2013), governance for environmental sustainability fails to overcome 

tensions and dilemmas, as it programs reforms along the functioning of free markets, ignoring 

the evidence of the negative effects of economic growth on sustainable development. The 

United Nations Conference on Sustainable Development held in Rio de Janeiro in 2012, for 

instance, produced a nonbinding document, ‘The Future We Want’. While accepted by all 

participant governments, the document merely committed to strengthen the role of the United 

Nations Environmental Programme (UNEP) in setting the international agenda, and was 

described, under US request, as ‘an authoritative advocate’ and not as ‘the authoritative 

advocate’ (Bierman, 2013). As Bierman (ibid.) reports, the permanent Global Environmental 

Assessment Commission, established to represent an independent and autonomous entity 

assigned to warn about stability and security issues in the world, was given a mere advisory 

role on the scientific knowledge about planetary boundaries. The lack of prescriptive policy 

advice and the separation of scientific evidence from decision-making actions, maintained in 

the hands of national states, determine a lack of the necessary strength that would allow 

governance to be effective. Unfortunately, current governance initiatives have not led to the 

solution of the problem, mainly because, in the same way as legislation, they are focused on 

maintaining the conditions that allow markets to operate and GDPs to endlessly grow, while 

neglecting the remaining dimensions of sustainable development (Jackson, 2009: 11). Mike 

Hulme, (2009: 310), author of the Intergovernmental Panel on Climate Change (IPCC) Third 

Assessment Report in 2001, reported that the environmental problem is a «crisis of 

governance… [not] a crisis of the environment or a failure of the market».  

3.5.1 The roots behind the inadequacy of current governance of sustainability 

One main problem of current governance is that sustainable development is associated to the 

pursuit of economic growth and the contextual achievement of environmental and social 

sustainability, at the same time resolving the problems of poverty and environmental 

protection through markets and technology (Hopwood et al., 2005, as cited in Drexhage and 

Murphy, 2010: 10). Contradictions still exist, according to Griffin (2013), when pursuing 

objectives of environmental sustainability by business-as-usual strategies and this recalls the 

problem of integration and harmonisation of the sustainability pillars described in sub-section 

3.1. The way some have tried to justify growth theories relies on the expectations about 

technological development, allowing dematerialisation of economies and an increase in the 

efficiency of production processes, using, in aggregate, fewer materials (Haberl et al., 2004). 

This vision of a more intangible economy is supported by the idea of ‘decoupling’, meaning 
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the disconnection of economic and social well-being from the use of biophysical resources. 

Economic growth (measured by GDP) may be decoupled from material and energy use, 

through increasing efficiency, till dematerialisation, while material and energy can also be 

decoupled from social well-being, in terms of sufficiency and social well-being can be 

decoupled from economic growth, in terms of equity (Haberl et al., 2004).  

When we look to microeconomics, according to the principle of ‘diminishing marginal 

benefits’, growth should be pursued until marginal benefits remain greater than marginal costs 

(Lawn, 2007a). This principle is not being followed at the macroeconomic level, where 

continuous growth is pursued. As mentioned in the introduction, the social pillar is influenced 

positively and negatively by economic growth, which produces wealth on the one side but 

does not assure its redistribution. Even recognising the ability of GDP growth as a mean able 

to induce well-being, above certain limits of growth, «additional increments of wealth do not 

generate better quality of life» (Prieto and Slim, 2010: 53, as cited in Slim, 2013), so that, 

especially in mature economies, they diminish or cease their capability to induce well-being. 

As Vitali (2013) holds, the production growth results in more well-being when it allows 

meeting basic needs, maintaining of creation of jobs or conservation of a level of income that 

can guarantee human security. When instead production growth results in an increase of 

available objects, the author admits, it does not proportionally involve a greater well-being as 

its actual level is perhaps much lower than we are induced to think by the constant pressure to 

consumption. As Vitali argues, consuming more in order to grow GDP, even when this does 

not really deliver well-being, seems a paradox. As Jackson reports (2009: 11, 16) 

governments insist on the culture of consumption, influencing citizens’ behaviours and 

creating social structures fully based on free markets, and in this way delegating the function 

of managing public goods and generating in many cases unevenly distributed benefits, which 

are also a source of social conflict and unsustainable societies, in turn one of the major causes 

of missing environmental sustainability. 

Vitali (2013) reports how increasing production means also increasing pollution and 

consumption of resources, thereby reducing their availability, and this cannot continue 

endlessly, without taking the risk of destroying the planet. On the other hand, the author 

continues, sustainability problems seem not to be related to the satisfaction of basic needs, but 

to the induction to higher levels of consumption: while at the beginning of the last century a 

family of four people owned about 150- 200 items, including clothes, today it owns about 

2500-3000 products (excluding books), many more than those needed to live a full life. It is 
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estimated that an individual may be exposed in the course of his life to about 20,000 objects. 

As Vitali (2013) reports, the possession of too many objects does not make appreciating them, 

and the need to continuously produce novel products, in order to stimulate continuous 

consumption, «creates anxiety that can undermine social well-being» (Jackson, 2009: 9).  As 

Vitali (2013) argues, often worries are raised just by saying that incomes are back to the level 

of the eighties. However, Vitali continues, the memories of those years may just remind us 

how we were better off if compared to present times, when there was still free public 

healthcare, people was more serene, the unemployment rate was smaller than now, the poor 

were less poor and the rich were less rich. This arguments are supported as well by 

Huesemann and Huesemann (2011), when they report about the pervasive belief that the 

current lifestyle can be indefinitely supported by technological innovation. They argue how 

this techno-optimism about the ability of technology to prevent social, economic and 

environmental collapse, as well as its inherent and predictable negative unintended 

consequences, is completely unjustified. According to this idea, in the presence of continued 

economic growth, technological solutions to social and technology-created problems are 

ineffective do not promote sustainability, instead hasten collapse.  

As Jackson maintains (2009: 10), «there is no macroeconomics for sustainability and there is 

an urgent need for one». The main inadequacies in the current macroeconomics can be 

referred to the anthropocentric perspective, maintaining that all goods are evaluated 

exclusively for their utility to human aims (Norton, 2012) and second, the consequent 

conception of macroeconomic theories and of the social structures based on them, as 

independent and detached for the overarching systems (Scott Cato, 2009).  

On the basis of this, the sustainability pillars, traditionally considered, are conflicting because 

endless and uncontrolled economic growth requires systematic use of resources, while 

environmental sustainability requires lowering the use of these resources and the priority of 

the environmental pillar over the economic one. In the ‘axiomatic basis of green economics’ 

of Lawson (2007), the continuous expansion in a finite space is simply impossible as long as 

it requires systematic uptake of finite resources. From a biophysical point of view, the 

economic dimension is a subsystem of a finite ecological system—that is, the Earth. 

According to Hazel Henderson (1988, as cited in Scott Cato 2009), «GDP is a narrow, 

economistic, patriarchal measure of the economy that fails to take into account the most 

important aspects of productive life, such as caring and the environment itself». According to 

Scott Cato (2009), the idea of Earth as a sacred entity and source of our life is a very recent 
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belief, in contraposition to the traditional behaviour, which instead treats it, in Scott Cato’s 

words, as a «larder», a pool from which to take resources and to which to toss all that has 

become useless for human activities. 

Solving the conflict between the pillars of sustainability by the concept of ‘bounded 

capabilities’: learning about limits and needs. In order to face the deficiencies of GDP to 

measure well-being and development, some ecological economists have suggested alternative 

measurement approaches, for instance with the intention to measure national progress by 

evaluating the efficiency of economic growth by the Index of Sustainable Economic Welfare 

(Daly and Cobb, 1989), or the Genuine Progress Indicator (GPI) (Lawn, 2007b), which covers 

25 benefits and costs, including economic, social, and environmental dimensions. Some 

further analysis of the GPI revealed, for the majority of developed nations, a direct relation 

with GDP until 1970s or 1980s (Lawn and Clarke, 2008). After that, a further increase in the 

GDP has in fact corresponded to the decrease of the GPI, indicating economic inefficiency of 

growth. In this case, while GDP growth generates benefits in terms of consumption, it also 

produces much higher growth rates in social and environmental costs, thereby creating a need 

for defensive policies for the recovery from the negative impacts.  

3.5.2 The aim of governance for sustainability 

Summarising the analysis undertaken in this sub-section, the problem is that when focusing 

just on growth in production, the conflict between indicators of growth (GDP) and the needs 

of sustainable development emerges. The way out from the conflicts between the 

sustainability pillars can be represented by a vision of ‘economics’ as the use of limited 

resources for meeting human needs, as discussed in the following Chapter 4. Current 

governance approaches often focus on the quality of life of the present and future generations, 

but they do not really address the concepts of ‘limits’ and ‘needs’, which determine the 

interactions between ecological and human systems (Meadowcroft, 2013). According to Stern 

(2014), mainstream growth models do not take into consideration any natural resources in 

terms of flows or stocks, including non-renewable ones; such considerations challenge the 

idea of indefinite economic growth. The focus on production growth makes so that limits are 

broken and, on the other hand, human needs are not met. 

The discussion in this chapter suggests that inclusive and participatory processes can still fail 

and lead to unsustainable futures, and introduces to a vision of ‘bounded capabilities’ of 

governance (Jackson, 2009). This is particularly relevant to the aim of the thesis, to develop 
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an alternative and holistic framework that would help in this task through a process of social 

of learning about Socio-Technological Systems’ (STS) limits and needs (or entitlements), 

inducing ability to think and act within a systemic perspective. The aim of governance is 

therefore: 

a. To achieve an holistic and systemic understanding of human, natural and economic 

interconnection—i.e. the conceptual framework of governance for sustainability 

b. To reflect this understanding about how the different capitals interlink in social, and 

formal, learning and, through this, supporting adaptive responses to uncertainty and avoid 

potentially unsustainable futures—i.e. supporting the implementation of governance for 

sustainability 

With reference to the uncertainty of complex systems exposed in sub-section 2.4, the first 

aim is related to the understanding of more objective aspects of systems’ interaction and 

reduce the level of uncertainty related non-negotiable systems’ boundaries. On the other 

hand, the second aim is to understand and communicate the uncertainties that relate to the 

subjective and contextual visions of sustainability, that also refer to the construction of the 

capabilities of the agents within the boundaries of the systems. 

This conceptual interpretation of governance will now underpin the construction of an 

alternative methodological approach to address research question b) that is treated in the 

following chapter:  

‘How to design the concept of governance for the purpose of Socio-Technical Systems' 

sustainability? 

This links to the following Chapter, in which a proposal of designing governance for the 

specific purpose of sustainability is made. 
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4 Building governance for the purpose of sustainable development: a 

system integration approach 

Objective 

To present governance as an approach and a process of cooperation and 

systemic social learning for pursuing the sustainability of systems having  

public relevance 

Content 

4.1. Towards an effective ‘governance for sustainability’ framework 

4.2. Human sustainable development: developing capabilities within 

boundaries 

4.3. Sustainability as inherent in the definition of economics: meeting 

human needs (social pillar) by rational use of scarce resources 

(environmental pillar) 

4.4. Understanding systems’ interaction through social learning 

4.5. Towards a concept of ‘governance for sustainability’ 

4.6. Existing methodologies for sustainability evaluation and 

communication 

 

This chapter draws on the governance issues investigated in Chapters 2 and 3 to generate a 

‘governance for sustainability’ conceptual framework. The following sub-sections will 

analyse the key aspects of such concept, which will serve as basis for the development of the 

evaluation framework for social learning, aim of this thesis (see Figure 8, page 59). These are: 

- An approach that would reduce the vagueness of governance and would be effective in 

pursuing Socio-Technical Systems (STS) sustainability. This could be a more normative 

and structured approach based on a concept of meta-governance (see sub-section 4.1) 

- Reference to a systemic approach of sustainability, that is based on the two characteristics 

of enabling actors within the systems constraints (objective and non-negotiable factors), 

referring to the vision of ‘bounded capabilities’ (see sub-section 4.2). This refers also to a 

conception of economics as meeting human needs by use of scarce and limited resources, 

resolving the conflict between the sustainability pillars (see sub-section 4.3).  

- A shift from unidimensional evaluations towards multi-dimensional impact analysis that 

balances different capitals (see sub-section 4.4). 

- The social learning process for understanding systemic interactions within and between 

different capitals, to identify general and more objective sustainability criteria and more 

context based operational measures (see sub-section 4.5). 

- A review of existing methodologies for sustainability assessment and/or communication 

(see sub-section 4.6). 
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Figure 8. Building a ‘governance for sustainability’ conceptual framework 
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4.1 Towards an effective ‘governance for sustainability framework’ 

As discussed in sub-section 2.6, current development pathways and governance schemes have 

not been able to cope with systems’ criticalities, mainly because of the adoption of sectorial 

approaches and the lack of a systemic and holistic view of sustainability. In spite of the many 

attempts to discuss the role of the state at the political level, the efforts made for studying 

governance for sustainable development have neither produced dedicated theories nor 

described which theories can be useful for the purpose (Jordan, 2008).  

Among the various approaches adopted, as treated in the previous chapter, governance has 

been interpreted in a more prescriptive and normative way, in order to achieve a desired 

objective (Kohler-Koch and Rittemberg, 2006: 29). According to this latter conception, 

adopted by the World Bank (2002), governance is considered as an «efficient public service, 

an independent judiciary, a publicly accountable system for collecting and allocating funds, a 

respect for law and order, as well as human rights» (Jordan, 2008: 22). The ‘OECD 

technique’ (Lehtonen, 2007) is based on a particular network-based governance approach, 

involving benchmarking and sharing of best practices, case studies, OECD performance 

reviews and checklists, with reference to the ability of administrations to achieve 

sustainability (OECD, 2001). 

In the vision of sustainable development as a ‘fundamental normative idea’ (Meadowcroft, 

2000: 371), it seems very important to identify the necessary governance changes. For 

instance, the EU Consultative Forum on Environment and Sustainable Development has 

advocated ‘sustainable governance’ on the basis of «full information, an open public 

discourse and stakeholder dialogues at all levels [and] [m]otivating rather than prescriptive 

measures» (ECFESD, 2000: 6, 8). Sustainability governance has been defined as «the 

deliberate adjustment of practices of governance in order to ensure that society eventually 

proceeds along a sustainable trajectory» (Meadowcroft et al., 2005: 5).  Some authors make a 

distinction between ‘governance and sustainable development’—focused on the 

interpretations provided by different approaches—and the concept of ‘governance for 

sustainable development’—a concept that involves a more prescriptive and normative 

approach (Farrell et al., 2005: 127). This latter one (2005: 130) enhances the role of 

governance as an alternative arrangement through which sustainable development can become 

possible and actually achievable (or approachable), and therefore able to capture its true 

complexity. 
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Some authors, in order to reduce the vagueness of the concept of governance, focus on the 

concept of meta-governance as a process — the «governing of governing» (Kooiman, 2003), 

«reducing the vagueness of the sustainable development concept and the complexity of its 

implementation» (Christopoulos et al., 2012). Other authors define meta-governance as a 

«way of enhancing coordination of governance in a fragmented political system based on a 

high degree of autonomy for networks and institutions» (Sørensen, 2005) or as «an approach, 

which aims to design and manage sets of situational preferences for a mix of institutions, 

consisting of elements, from the main modes of hierarchical, market, network governance and 

sometimes self-governance» (Meuleman, 2008). In particular, the meta-governance approach 

involves access to information, knowledge and learning processes, cross-border interaction 

and integration, deliberation of appropriate choices in governance and empowerment, and 

existence of enablers (Christo et al., 2013). Meta-governance would be intended to produce 

recommendations to policy makers about the need for accessing information and knowledge, 

mediating between regulatory and administrative levels, empowering citizens in terms of 

instruments and capabilities, and participatory deliberation and common cross-border 

practices. Such meta-governance approaches have been realised, for instance, through the 

creation of a World Governance Index (WGI) (Forum on a new World Governance, 2013), 

containing the dimensions of peace and security, rule of law, human rights and participation, 

and sustainable and human development. Other indicators were developed in 2009 by the 

Bertelsmann Foundation that published the Sustainable Governance Indicators (SGI), with the 

aim of measuring the capacity for reform within OECD countries (Empter and Janning, 2009).  

The concept of governance has also been related to the need to respond to given criteria, such 

as the European Commission principles of good governance (EC, 2001) of openness, 

participation, accountability, effectiveness, coherence or the criteria of the United Nations 

Development Programme (1997):  

- Participation: providing all actors with a voice in decision-making 

- Transparency: built on the free flow of information 

- Responsiveness: of institutions and processes to stakeholders 

- Consensus orientation: differing interests are mediated to reach a broad consensus on 

what is in the general interest 

- Equity: all actors have opportunities to become involved 
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- Effectiveness and efficiency: processes and institutions produce results that meet needs 

while making the best use of resources 

- Accountability: of decision-makers to stakeholders 

- Strategic vision: broad and long-term perspective on good governance and human 

development of leaders and the public sector, and the perspective of what is needed for 

such development. Understanding of the historical, cultural and social complexities in 

which those perspectives are based. 

The OECD principles of corporate governance can also be taken into consideration (OECD, 

2004): 

- Ensuring the basis for an effective corporate governance framework: the corporate 

governance framework should promote transparent and efficient markets, be consistent 

with the rule of law, and clearly articulate the division of responsibilities among different 

supervisory, regulatory and enforcement authorities. 

- The rights of shareholders and key ownership functions: the corporate governance 

framework should protect and facilitate the exercise of shareholders’ rights. 

- The equitable treatment of shareholders: the corporate governance framework should 

ensure the equitable treatment of all shareholders, including minority and foreign 

shareholders. All shareholders should have the opportunity to obtain effective redress for 

violation of their rights. 

- The role of stakeholders in corporate governance: the corporate governance framework 

should recognise the rights of stakeholders established by law or through mutual 

agreements, and encourage active cooperation between corporations and stakeholders in 

creating wealth, jobs, and the sustainability of financially sound enterprises. 

- Disclosure and transparency: the corporate governance framework should ensure that 

timely and accurate disclosure is made on all material matters regarding the corporation, 

including the financial situation, performance, ownership, and governance of the 

company. 

- The responsibilities of the board: the corporate governance framework should ensure the 

strategic guidance of the company, the effective monitoring of management by the board, 

and the board’s accountability to the company and the shareholders.  
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In order to construct a concept of governance for sustainability and widen the scope to other 

types of capital that are important for life on the Earth, it is important to make a deeper 

analysis the concept of sustainable development and the dimensions it includes.  

4.2 Human sustainable development: developing capabilities within boundaries 

Mahbub ul Haq, Founder of the Human Development Report, states that «[t]he basic purpose 

of development is to enlarge people’s choices. In principle, these choices can be infinite and 

can change over time». He reports that many valuable achievements are not represented at all 

in growth measurements, or the visible measured impact is delayed. These are typically an 

enhanced access to knowledge, better nutrition and healthcare, security in all its different 

manifestations, leisure time, political and cultural freedoms, as well as inclusion and 

participation in community activities. This is why, Mahbub ul Haq, holds, «the objective of 

development is to create an enabling environment for people to enjoy long, healthy and 

creative lives». (UNDP website, consulted on 16.08.2013). 

UNDP also defines «human development as expanding the choices for all people in society. 

This means that men and women—particularly the poor and vulnerable—are at the centre of 

the development process» (Speth, 2005), referring to the «protection of the life opportunities 

of future generations [...] and [...] the natural systems on which all life depends» (UNDP, 

Human Development Report 1996 as cited by Speth, 2005).  

The definition of sustainable development formulated in the Brundtland Commission Report 

(1987), as mentioned in the introduction, makes a particular reference to the priority of the 

basic needs of the world’s poor and to an idea of limitation to present social systems, which 

would ensure their ability to meet also future needs (WCED, 1987: 43).  «Sustainability is an 

injunction not to satisfy ourselves by impoverishing our successors» (Solow 1991: 3). In other 

words, it is an obligation to preserve our productive capacity by maintaining the total stock 

inherited from past generations, not with the aim to assure equal well-being but to maintain 

the resources that are essential to build future well-being. In this sense, human development is 

a driver for sustainability: besides the importance of promoting it in order to enhance people’s 

capabilities to improve their life conditions, it is also important to increase the future human 

capital and to protect the environment, as the World Bank (1992: 30) suggests: «The poor are 

both victims and agents of environmental damage». This is because, the World Bank 

continues, about half of the world’s poor live in environmentally fragile rural areas and rely 

on natural resources without legitimation nor entitlements. These are steeply sloped areas, 
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erosion-prone hillsides, semiarid lands subject to rapid soil degradation, cleared tropical 

forests where crop yields often drop suddenly after some years (ibid.). The same source 

reports that for the very poor it is often impossible to avoid degrading their environment, as 

they struggle for subsistence, and day-to-day survival. The World Bank reports how poor 

communities often owe strong ethics of stewardship in land management and therefore the 

matter is not of having short horizons; however, the limited resources, the often unclear 

property rights, and the limited access to credit and insurance markets are responsible of the 

lack of care and investment for environmental protection. Human and socio-economic 

development generates in fact the resources that can be employed for achieving sustainability. 

According to Anand and Sen (1994), human development gives families the freedom to have 

fewer children, because the availability of healthcare allows  abandoning the logic of giving 

birth to many children to make sure that some of them survive. In the same way, the 

expansion of basic and advanced female education gives women the opportunity to better 

understand the social values of having a smaller family. The expansion of capabilities and the 

enabling of human agency happen through the participation of larger communities of 

stakeholders and the activation of resources, by extending the rights for basic education and 

improving health conditions, thus also contributing to solve the population problem. Human 

development is a goal, as it directly increases people’s «basic capability to lead worthwhile 

lives» (Anand and Sen, 2000) in the short run.  

The argument above demonstrated how, the goal of sustainable development involves a more 

objective goal of meeting basic needs. Sachs also reminds us the concept of ‘structural 

violence’, meant as those unjust social, economic and political structures that limit the access 

to basic needs and reduce people’s life expectancy (Sachs, 2003).   

On the other hand, human agency requires the support of a social structure of resources and 

constraints (i.e. rules). According to Anand and Sen (2000: 2030), the core concept of 

sustainability in the Brundtland theory clearly refers to the ideas of needs and limitations: «we 

cannot abuse and plunder our common stock of natural assets and resources leaving the 

future generations unable to enjoy the opportunities we take for granted today. We cannot use 

up, or contaminate, our environment as we wish, violating the rights and the interests of the 

future generations». The authors, citing Mary Wollstonecraft (2000: 2029–2030), state that 

«it is justice, not charity that is wanting in the world», in terms of entitlements, human 

capabilities and development for all, so that «ethical universalism is an elementary demand of 

impartiality». The authors claim that sustainable development does not mean present 
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deprivation or renouncement of present enjoyments, especially for the less privileged classes; 

however, mainstream economic sciences have often focused on commodity production and 

material success more than on the need to address deprivation and present human 

development. The arguments presented above are important to understand that human 

enablers also have limitations: according to Sardar (2007), «prosperity can only be conceived 

as a condition that includes obligations and responsibilities to others»; a view that is 

consistent with Jackson’s (2009) concept of bounded freedom. In the definition of 

sustainability, human development and capabilities are key factors, and institutional 

arrangements have the role of empowering and enabling human agency through efficient use 

of resources. However, human agency also influences social structures, as it defines, through 

decision-making, the required institutional arrangements and the constraints for keeping 

within the boundaries of the systems. This involves learning about the limits of that human 

agency and offers one reason why currently its lack and limiting social structures can 

determine a situation of non-sustainability. The focus on the combination of opportunities and 

limits of human lives can confront challenges that are often underestimated by oversimplified 

and isolated approaches and structures. The ability to scrutinize and re-examine values and 

priorities makes the two dimensions of human agency and social structures strictly 

interrelated in the construction of sustainability (UNDP, 1993).  

The concepts of ‘rules’ and ‘entitlements’ can be found in the literature from different 

perspectives (see Table 4, page 66). As Evans (2012: 1) argues, sustainability problems are 

inherent in human beings and in the rules they have set for their own development. In other 

words, it could be argued that the failure stays in the current attempts to build self-discipline 

upon the economic and social pillars. Giddens’ social theory of structuration (Giddens, 1984) 

specifically refers to the components of a social system: social structures (rules, constraints 

and resources) and human agency. Giddens focuses on the action of individuals as part of 

social structures. Social structures are the «rules and resources» embedded in the 

subconscious of the agents who act according to them. Individuals are not completely free to 

act: they are subjected to the rules; however, they are also enabled to make changes, 

according to the rules themselves. This so-called «duality of structure» cannot function in an 

isolated manner, because structures are created, maintained and changed by human agency. 

However, human agency can be produced only by the rules of the structure itself; that is, the 

rules that enable it. The learning about the enablers and constraints, empowering and limiting 

systems along their different dimensions, allows for correcting the direction towards 
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sustainable development and contributing to reduce the uncertainty that derives from the gap 

between subjective and objective visions related to subjective views, thereby supporting 

conflict resolution. In Giddens’ terms, adequate social structures able to manage entire 

systems are missing and isolated attempts that are focused on single components or sub-

systems do not allow a harmonious development within and between human and ecological 

systems. Enablers of human agency for the purposes of decision-making, as well as 

sustainability constraints ruling the agency itself, are currently missing and need to be built.  

Table 4. Key authors: Governing complex systems: the ‘rules’, ‘boundaries’ and ‘capabilities’, or 

‘contextual entitlements’. 

Brundtland 

Commission (1987) 

Satisfaction of current and future needs 

Sen (1997) Capabilities and freedom, consideration of real goals of development and entitlement 

Jackson (2009) Bounded capabilities (freedoms) 

Campbell (2006) Subjective preferences about objective facts (systems’ boundaries) 

Giddens’ theory of 

structuration (1984) 

Enablers and constraints of social structures 

Laszlo (1991) Evolutionary systems design: «If we so willed it, the next leap in the development of human society 

can be intentionally guided» by a «holarchic path where individuals and communities collaborate 

of their own accord in flexible social systems».  

Kaul and Mendoza 

(2002) 

Public goods and social constructions depending on more complex factors than the simplistic 

economic consideration 

Flyvbjerg (2001) The rules (the objective side) are not the ‘game’ (the contextual aspects). Learning the rules to play 

the game 

Ashby (2014)  Requisite variety: reflecting complexity by multi-method approaches 

Morgan (2005) The problem is in the reductionist approach: impossibility to control systems by prediction 

approaches 

Norton’s pluralism 

(2012) 

In the presence of uncertainty and controversy among singular measurements by economic theory, 

a plural approach of scenario building could be preferred 

Glasser (2007) Social learning for the definition of desirable futures, involving «a process of acquiring 

knowledge, skills, norms, values, or understanding through experience, imitation, observation, 

modelling, practice or study» 

Porrit (2006) «[T]he economy is, in the first instance, a subsystem of human society [...] which is itself, in the 

second instance, a subsystem of the totality of life on Earth (the biosphere). And no subsystem can 

expand beyond the capacity of the total system of which it is a part» 

Meadowcroft, (2013). Current governance approaches often focus on the quality of life of the present and future 

generations, but they not really address concepts of ‘limits’ and ‘needs’, which determine the 

interactions between ecological and human systems  
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From another perspective, Campbell (2006) talks about subjective perceptions of objective 

facts that cannot be controlled by reductionist approaches (Morgan, 2005). In this situation, it 

is important to set participatory approaches that enhance the processes of learning that would 

reduce the distance between more objective constraints, problem contexts and subjective 

perceptions. 

This theoretical discussion has highlighted a need for more modern and flexible social 

structures that would support a process of self-learning about the increased complexity and 

uncertainty of systems (Table 4, page 66). In particular, Flyvbjerg (2001) analyses the 

characteristics of learners in relation to experts: the first ones have to use rules in order to be 

effective. Experts instead, even knowing the rules, are able to understand when they should 

not be applied, in consideration of the contextual factors. At more advanced stages, experts 

can understand by intuition, based on experience, what might be the best course of action to 

follow. In this view, expert judgement is based on tacit and assimilated rules. However, 

experts do not necessarily possess the contextual knowledge of local actors who learn from 

practice about the adequacy of general and theoretical ‘rules’, adapting them through an 

iterative process (Flyvbjerg, 2001).  

4.3 Sustainability as inherent in the definition of economics: meeting human 

needs (social pillar) by rational use of scarce resources (environmental 

pillar) 

According to the view presented in the previous sub-section, market and government policies 

should therefore be evaluated in terms of human ends, taking into account the existing limits 

imposed by the systems. Sen’s (1998) definition of human development, mentioned in the 

introduction, describes it as an advancement in the «richness of human life» and not in the 

partial vision given by the richness of the economy (UNDP website, consulted on 

16.08.2013). In order to approach the aim of building a concept of governance it is important 

to understand the original meaning of economics and attempting to solve the conflict with the 

social and environmental pillars of sustainability.  

As Scott Cato (2009: 5) maintains, the so-called ‘green economics’ has emerged from 

environmental political movements. This is because too often the reference to the economic 

pillar refers to the possibility to increase well-being, interpreted as mere material growth and 

measured in monetary terms (typically material ownership and income). However, green 

economy, by claiming to differentiate itself from traditional economic approaches, has created 
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a contraposition. But when considering economics in terms of satisfaction of needs, the idea 

that ‘greens’ could be identified as a some kind of an extremist political party falls. When 

Scott Cato (2009) calls for an “ecological development”, the first reaction is to think that 

human development is instead “ecological” by definition. This is because humans are part of 

the natural environment, «connected in a web of life», according to the ancient Greek 

conception of ‘oikonomia’, from οἶκος (oikos, “house”) and νόμος (nomos, “custom” or 

“law”) meaning the ‘laws of the household, administration’ (Douglas Harper dictionary, 

2014). Economics refers in fact to «the study of people in the ordinary business of life» 

(Marshall, 1890 as cited on the AEA website, 2013), «the science which studies human 

behaviour as a relationship between given ends and scarce means which have alternative 

uses» (Robbins, 1932 as cited on the AEA website, 2013), and «the study of how societies use 

scarce resources to produce valuable commodities and distribute them among different 

people» (Samuelson, 1948 as cited on the AEA website, 2013). Economists are particularly 

interested in the measurement of well-being and the possibilities to improve it (AEA website, 

2013). According to the American Economic Association, «[e]conomics is the study of how 

people choose to use resources. Resources include the time and talent people have available, 

the land, buildings, equipment, and other tools on hand, and the knowledge of how to 

combine them to create useful products and services. Important choices involve how much 

time to devote to work, to school, and to leisure, how many dollars to spend and how many to 

save, how to combine resources to produce goods and services, and how to vote and shape 

the level of taxes and the role of government. Often, people appear to use their resources to 

improve their well-being. Well-being includes the satisfaction people gain from the products 

and services they choose to consume, from their time spent in leisure and with family and 

community as well as in jobs, and the security and services provided by effective 

governments. Sometimes, however, people appear to use their resources in ways that don't 

improve their well-being» (AEA website, 2013). According to Sen, the purpose of the 

economic science is to deal with real life conditions of well-being, thereby highlighting the 

limitations of traditional approaches that are focused on considering self-interested utility 

maximisation as the sole driver of human behaviour (ODI, 2001). The UNDP’s Human 

Development Reports consider human development an expansion of valuable human 

capabilities, in line with Sen’s perspective (ibid.). In defining poverty, three main human 

capabilities are considered particularly critical: knowledge, longevity and a decent standard of 

living. The Gender-Related Development Index (ibid.) is focused on capturing the inequalities 
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in the achievement of these capabilities from the gender perspective, while the Human 

Poverty Index focuses on deprivations, assessing standards of living on the basis of the safety 

of water, quality of health services and newborns’ birth-weight. In a similar way, the World 

Bank’s World Development Report 2000-01 also bases it concept of poverty on the multi-

dimensional impact of some main factors, trying to add to the achieved functioning 

(inadequate income and human development) also components of individual agency and 

rights, in terms of vulnerability and lack of voice, power and representation (ibid.).  

In Samuelson’s definition we can find the limitation of the scarce resources, as well as their 

distribution. Considering that definition in the light of the Brundtland concept of sustainable 

development, particularly referred to as the priority of meeting the basic needs of the world’s 

poor and the essential needs for people’s lives in general (IISD, 2013), we can better define 

the meaning of the economic pillar. The economic dimension would indeed refer to the 

rational and efficient use of resources, directed to satisfy human needs from a long-term and 

dynamic perspective and in the consideration of their scarcity.  

4.3.1 Identifying the goals of sustainable development: needs and capabilities 

As Schumacher (1973) refers, «it is inherent in the methodology of economics to ignore man’s 

dependence on the natural world». This is because the growth in production capacity is seen 

as the sole driver by which human needs can be satisfied and conditions of well-being can be 

generated. In this view, the primary goals of human development, freedom, well-being, 

security and sustainability are merely secondary effects that can be achieved only on the 

condition that some economic return is produced. The improvements in prosperity and well-

being may not have regard to mere capital growth, when financially measured, as they also 

refer to psychological dimensions, for instance to active participation to social life (Jackson, 

2009). Prosperity, as Jackson (2009) reports, rather refers to reduction of adversity and not 

simply to economic growth, which, beyond certain limits, can even be an obstacle to human 

happiness, deplete natural resources or cause environmental degradation. The concept of 

economics as suggested above would rather focus on meeting human needs. Maslow 

identifies most important measurable biological and psychological needs: 

«1. Biological and Physiological needs - air, food, drink, shelter, warmth, sex, sleep. 

2. Safety needs - protection from elements, security, order, law, stability, freedom from fear. 

3. Love and belongingness needs - friendship, intimacy, affection and love, - from work 

group, family, friends, romantic relationships. 
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4. Esteem needs - achievement, mastery, independence, status, dominance, prestige, self-

respect, respect from others. 

5. Self-Actualization needs - realizing personal potential, self-fulfillment, seeking personal 

growth and peak experiences». (McLeod, 2014) 

In this view, those needs are objective and not only a matter of social value or cultural beliefs.  

To exemplify this McLeod (2014) identifies additions that were proposed to the original five-

stage model during the 1960's and 1970s: 

«1. Biological and Physiological needs - air, food, drink, shelter, warmth, sex, sleep, etc. 

2. Safety needs - protection from elements, security, order, law, stability, etc. 

3. Love and belongingness needs - friendship, intimacy, affection and love, - from work 

group, family, friends, romantic relationships. 

4. Esteem needs - self-esteem, achievement, mastery, independence, status, dominance, 

prestige, managerial responsibility, etc. 

5. Cognitive needs - knowledge, meaning, etc. 

6. Aesthetic needs - appreciation and search for beauty, balance, form, etc. 

7. Self-Actualization needs - realizing personal potential, self-fulfillment, seeking personal 

growth and peak experiences 

8. Transcendence needs - helping others to achieve self-actualization». 

4.3.2 Understanding more objective limits 

This condition of scarcity of resources, considered in the long run, also identifies the ‘limits’ 

imposed on social structures in order to maintain the ability of the environment to also meet 

the future needs, according to its characteristics of resilience. Economics, as the human and 

social well-being and improvement of life conditions, within natural ecosystems, would not 

necessarily involve an endless accumulation of material goods. Among the needs, the material 

ones form only a limited part. In order to pursue the goal of the maximization of well-being of 

a socio-ecological system, growing all the way until the biophysical limits of an ecosystem 

are reached is not necessary, let alone exceed them (Lawn, 2001). Lawn (2001) reports that 

there is a need to recognise the limits to growth, for the reason that the part of it that exceeds 

the economy’s optimal scale and the biophysical limits results in the reduction of well-being, 

because it goes to touch and modify natural and also social equilibriums, thereby determining 

unrecoverable damage. We have learned from natural sciences that ecological systems are 

based on laws of equilibrium and balance. That is why a subsystem, such as the economic 

one, should reach an “about optimal” dimension, an ability to live within the larger system in 
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a balanced relationship. Usually, the dimension of the inner system should be much smaller 

than the maximum sustainable potential (Lawn, 2001). However, studies on ecological 

footprint demonstrate how more than half of national economies, as well as the entire global 

economy, exceed the limits of sustainability (Global Footprint Network, 2008). 

The difficulty of putting a value on nature, public goods and market failures (see Chapter 2) 

suggests the need for integrated social structures that are appropriate to the nature of the goals 

to be reached: thus, complex collective matters would require collective action, adequate to 

the importance of natural goods being essential to the existence of humans and the 

environment, and often impossible to be valuated. It is also important to recognise the scale 

issues in valuation and the fact that many ‘goods’ cross social and ecological boundaries. 

«Global public goods are an often ignored but enormously important aspect of 

multilateralism. Whether we are talking about preserving biodiversity, preventing climate 

change, fighting the spread of communicable diseases, establishing rules for trade and 

aviation, or setting global standards of human rights, it is impossible for any single state to 

secure such goods on its own. Quite the contrary, global public goods can only be attained if 

countries work together, and globalization has only increased this fundamental 

interdependence. [...] [S]uggestions for improving the way in which the community of nations 

addresses common vulnerabilities and seizes common opportunities, [...] a basic truth about 

our times: global problems require global action» (Annan, United Nations General Secretary, 

July 2002). When the resource is a collective public good, it requires the evaluation of the 

collective benefit (i.e. basic needs and well-being), which include also the availability of the 

resource itself for present and future generations.  

The benefit of biodiversity for the health ecological systems is also acknowledged and 

expanded upon by the ‘Natural Step’ with its definition of sustainable society, as that in which 

«nature is not subject to systematically increasing (1) concentrations of substances extracted 

from the earth’s crust, (2) concentrations of substances produced by society, or (3) 

degradation by physical means; and, in that society, (4) human needs are met worldwide» 

(Nattrass and Altomare, 1999). These have in fact been considered in the case study analysis 

in the form of data to be included in the empty framework for data analysis. In the same way, 

according to the concept of Ecological Footprint, sustainability is defined as «living within the 

regenerative capacity of the biosphere» (Rees and Wackernagel, 1994; Wackernagel et al., 

2002).  This definition would indicate the need to compare the amount of land that is needed 

for food and non-food production, together with its capacity to absorb waste from human 
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activities, with the total amount of available land (Koshel and McAllister, 2010). When other 

kind of evaluations seems not reliable enough, a more objective evaluation of sustainability 

that is based on physical measurements (Koshel and McAllister, 2010) could be of a help, 

such for instance the Ecological Footprint and Gradel and Klee’s Sustainable Emissions and 

Resource Usage model that are applicable to single or multiple resources or products. The 

Marshall-Toffel Sustainability Hierarchy (Marshall and Toffel, 2005) has attempted to review 

the previous models, by prioritising sustainability goals into a four-level hierarchy, inspired 

by the well-known Maslow Pyramid (see Figure 9): 

 

Figure 9. The sustainability hierarchy (source: Marshall and Toffel, 2005). 

«Level 1: Actions that, if continued at the current or forecasted rate, endanger the survival of 

humans. 

Level 2: Actions that significantly reduce life expectancy or other basic health indicators. 

Level 3: Actions that may cause species extinction or that violate human rights. 

Level 4: Actions that reduce quality of life or are inconsistent with other values, beliefs, or 

aesthetic preferences».  

4.4 Understanding systems’ interactions through social learning 

According to the UN, (United Nations General Assembly, 1987), strategic actions for shifting 

from the present growth and development approaches towards a more sustainable way of 

development are imperative, in the consideration of the impacts that will affect other nations. 
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Some critical objectives have been indicated in the renewing of the conception of growth, 

more addressed to enhance its qualitative dimension, together with the need to meet the 

essential needs (jobs, food, water, health, security, sanitation). The criticalities of uncertainty, 

complexity and public relevance treated in Chapter 2 lead to the argument for a more 

integrated approach of governance. In evolutionary systems design, Laszlo and Krippner 

(1998) state: «Having become conscious of evolution, we must now make evolution itself 

conscious. If we so willed it, the next leap in the development of human society can be 

intentionally guided» by a «holarchic path where individuals and communities collaborate of 

their own accord in flexible social systems». (Laszlo, 1991: 104). 

Stiglitz et al. (as cited in Slim, 2013: 57), consider other forms of capital, which can produce 

positive effects on people’s lives—such as human capital, natural capital and social capital—

even if they are not exchanged on the markets or valuated in terms of GDP growth.  

According to the U.S. Environmental Protection Agency (2013), “smart growth” is the 

«development that serves the economy, the community, and the environment. It changes the 

terms of the development debate away from the traditional growth/no growth question to 

‘how and where should new development be accommodated».  

In order to move from the general view about the need to build sustainable development to the 

understanding about its concrete implementation through a more effective governance for 

sustainability—i.e. the definition of the policies and the actions needed for its achievement—

the role of social learning and phronesis about sustainable development becomes an important 

and relevant goal of governance processes (Jordan, 2008: 18). According to Sterling (2007), 

the urgency and complexity of the issue of sustainable development requires processes of 

social learning, in order to build awareness about that complexity and the need to think 

systemically, analyse ethical contexts and question assumptions, and visualise alternative 

futures. This is introduced by Jordan (2008) as necessary process of understanding about the 

balance between resources, needs (interpreted as basic human needs) and growth in the 

natural, human and social capitals in terms of knowledge, well-being, entitlements and 

«capabilities for flourishing», which are «inevitably bounded by material and social 

conditions» (Jackson, 2009: 34, 35).   

The social learning process involves the participation of citizens in decision-making and in 

designing social structures by looking at systems’ dynamics rather than their single isolated 

components. In other words, social structures shall be designed according to the participatory 
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action of larger communities, enabling stakeholders’ agency in the contextualised 

environments, and according to the characteristic of resilience of the systems in which they 

are inserted (Sterling, 2007). 

As Carter reports (2007: 224), the road towards sustainable development has to be discussed, 

debated and planned and the meaning of sustainable development would emerge through an 

«interactive process of social dialogue and reflection» (Jordan, 2008). In order to bring 

societies towards their sustainable development the knowledge about its dynamic evolution 

cannot be ignored (Jordan, 2008). This suggests a need to build what Glasser (2007, 2004: 

134) calls ‘ecocultural sustainability’, «a dynamic equilibrium and a social process that is 

desirable and ecologically sound». This concept involves, according to Glasser (2007), a 

society that is able to renew itself and the individuals it embeds, by the promotion of cultural 

and biological diversity, participatory, equitable and transparent forms of governance and 

accountable and ecologically sound economies. These involve in turn the adoption of models 

of consumption and production, which are harmonised with the systems they are built in. 

Social learning has been defined by Keen et al. (2005: 4, as cited in Wals and van der Leij, 

2007: 18) as « ... the collective action and reflection that occurs among different individuals 

and groups as they work to improve the management of human and environmental 

interrelations». Wals and van der Leij (2007) report how the sustainability can be considered 

an emergent and evolving phenomenon and more a social learning process rather than an 

«expert pre-determined transferable product». As they continue, social learning goals are 

partly determined by the learners themselves. On the other hand, a reference to more objective 

factors has to be acknowledged: according to Jackson, ‘western’ lifestyles based on 

possession and material values and the consequent «symbolic role of material commodities» 

in determining the social position of individuals are also strongly influencing developing 

societies. In such situations, a cultural shift from dependency on material growth and 

consumption, towards a focus on basic needs and a non-material conception of well-being, 

seen as happiness and health, seems necessary. The idea of ecocultural sustainability 

represents a development, which is based on the balance within systems and between systems, 

pursuing at the same time human needs and often non-negotiable constraints (Glasser, 2007: 

36). Glasser continues that self-learning processes about needs and enablers, including 

subjective and contextual factors, and the overarching and more objective constraints, are 

required in order to realise anticipatory decision-making and adaptive learning about the 

possible future development. Sustainability is an open-ended process (Kemp, Parto and 
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Gibson, 2005), which represents the basis for the theorisation of participatory governance 

approaches of continuous learning. That is why sustainability is also about awareness and 

people’s behaviour, confrontation of mindsets, as diversity gives contribution for 

understanding local problems, perspectives, behaviours, public engagement. Governance, in 

this view, is seen as a process of social learning about the systemic interaction between the 

parts of the systems and sub-systems, in order to design social structures, which are adaptive 

and more sustainable.  

In a complex and uncertain environment a systems design approach has to recognise the 

interconnected and interdependent processes problems according to a holistic vision, 

designing future solutions «through an informed understanding of the dynamics governing 

evolutionary systems».. «This is based on the belief that we can shape our future on the one 

hand through the power of understanding the characteristics and requirements of the 

environment, and on the other through our aspirations and expectations» (Laszlo and 

Krippner, 1998). The authors report on the inherent participatory nature of systems design 

because, in societal systems, humans represent naturally a critical component, and change 

cannot happen without their contribution. The participatory approach in governing systems 

represents therefore an «anticipatory democracy, where people actively apply their skills to 

the analysis and design of socially and ecologically sustainable systems by becoming active 

participants in shaping their future» (Laszlo and Krippner, 1998). In such a vision, social 

structures could engage people in a community for evolutionary social learning addressed at 

the design of systems, especially for the purpose of sustainable development. According to 

Goldstein (1981), social learning represents a higher form of learning, which takes place in 

specific social contexts with aims of social adaptation. Glasser (2007) considers social 

learning as being related to the participation and interdependence of stakeholders for the 

definition of desirable futures, involving «a process of acquiring knowledge, skills, norms, 

values, or understanding through experience, imitation, observation, modelling, practice or 

study». Therefore, the evolutionary learning about systems design would involve an effort for 

raising a culture of participation and joint governance that is specifically addressed to initiate 

pathways towards sustainable development (Lazlo and Krippner, 1998). This includes a 

culture of responsibility within the social and physical systems, which recalls the idea of 

entitlements within rules (see sub-section 4.2).  

Laszlo and Krippner (1998) hold that change cannot occur without incorporating the human 

dimension. In this view, the authors claim, systems design realises anticipatory democracy, as 
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product of the enabling, entitlement and participatory active learning of people about systems 

which are socially and ecologically sustainable and contributing in this way to shape their 

future. In such a process of learning, the interpretation of current human social systems 

requires the integration of the different dimensions, in order to learn about the possible 

relationships. Understanding sustainability cannot neglect the increasing complexity of these 

interrelations when technological and social development has completely changed human 

systems’ dynamics and detached them from the functioning of the natural world. In order to 

understand systems’ sustainability and imagine desirable futures, and to adapt to change and 

survive, the integration of natural social and human sciences in a holistic interpretation is 

advocated.  

The interrelated criticalities described in Chapter 2 are particularly relevant for the security of 

single systems and even more for wider sustainability issues, in accordance with von 

Bertalanffy’s (1968) basic assumption that «the whole is more than the sum of its parts». As 

Morgan (2005) states, in a system «the behaviour of the parts depends more on how the parts 

are connected rather than on the nature of the parts». This leads to support the irreducibility 

of integrated systems (Laszlo and Krippner, 1998: 13).  

‘Adaptive management’ or ‘adaptive collaborative management’, focuses on improved and 

processes of deliberation, designed to deliver the most rational decisions (Simon, 1979; 

O'Neill et al., 2008). Norton (2012) argues that aggregative analyses would like to present the 

best solution, for the use of political and social processes, and adapt them to the singular and 

best answer, even in conditions of high complexity and uncertainty. Alternatively innovative 

governance approaches can initiate processes of social learning about the opportunities for, 

and threats to, alternative solutions as well as stakeholders’ value systems and desired futures. 

The consideration and awareness of what is to be considered as valuable and about the aspects 

of human dependency on nature can be an important aspect of learning and adapting to the 

ecological system, allowing for a detachment from the anthropocentric conception of 

development. 

Laszlo and Krippner (1998) suggest the concept of ‘evolutionary competence’.  This refers to 

the self-actualisation of individual people and communities or groups, which is realised 

through the development of their knowledge, skills, attitudes, and which includes the 

evolutionary values required for their agency, for the «pursuit of sustainable modes of being». 

These modes of being involve being aware about, and the simultaneous monitoring of: social 
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desirability,  cultural acceptability, psychological nurturing, economical sustainability, 

technological feasibility, operational viability, environmental friendliness and generational 

sensitivity. 

Governance for sustainability is, in this light, a self-learning and self-regulation process, in a 

voluntary and/or mandatory form according to the specific issues, on the basis of both ethical 

(the relative harm produced) and precautionary principles, able to drive choices, by 

converging subjective and objective risks about systems’ sustainability and in terms of 

entitlements and constraints (see sub-section 2.3). 

4.5 Towards a concept of ‘governance for sustainability’ 

Barnes and Hoerber (2013) report on the evolution of the sustainability discourse in Europe 

(see Table 5, page 79). According to the analysis previously described on the systemic 

conception and on the role of the economic pillar within the Brundtland definition of 

sustainable development it is possible envisage a model of systemic integration and 

governance for sustainable development, as reported in the last column. However, the 

systemic idea wants to enhance the fact that the models do not refer to ‘deep ecology’, as an 

extreme conception, far from Brundtland definition, but on the construction of social 

structures, which are adequate for the overarching systems and their resilience. According to 

Norton (2012), participatory approaches with individuals and groups will generate different 

development paths or scenarios to those which arise from an aggregation and or averaging 

process. This can happen by analysing given proposals for policy action according to desired 

expected outcomes and evaluating the changes, positive and negative, produced on 

ecosystems and societies. As Norton also suggests, the pluralism is expressed by a first 

identification of evaluative criteria representing important values shared by the participants, 

and then by the ranking of possible preferred solutions according to the chosen criteria 

(Norton, 2005).  

It has been argued that the methodology and framework for the assessment of Social 

Technical Systems (STS) and sustainability evaluation should be able to reflect the concept of 

governance for sustainability based on participatory social learning about the complexity of 

multiple impacts within and between different STSs. Therefore, the principles driving the 

construction of such methodology are based on an idea of governance of sustainability based 

on: 

1. Systems’ adequacy: keep within the limits 
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2. Learning about (1) and building adaptive capacity 

3. Creating entitlements for meeting basic needs and human rights 

4. Governing systems by setting standards for systems’ reliability and sustainability and 

entitlements for meeting needs: human-nature relationships balance and harmonisation 

 

According to Evans (2012: 4), «governance provides a third way between the two poles of 

market and state, incorporating both into a broader process of steering in order to achieve a 

common goal... governance operates by setting common goals or targets, which allow 

different actors to devise the most suitable ways to reach them». According to previous 

research conducted at European Commission level, governance has been defined as «a 

conceptual construct dealing with societal sensitive and complex issues that can be translated 

in a decision-oriented process, inclusive of all concerned private and public stakeholders. The 

outcome of the process is based on participative deliberation, the informing of options, and 

commitment to the implementation of the joint deliverances. The governance process 

represents the interface with stakeholders, the source and support of strategic decisions and 

the instrument through which the principle of accountability can be properly implemented. 

Governance is a concept that expresses the aspiration for ‘joint and integrated management’ 

of affairs that cannot be handled by single stakeholders because of their multi impact effect 

and because of the complexity of relations between them» (Sajeva and Masera, 2006: 8). 

These definitions suggest governance approaches that would be effective for the achievement 

of the final objective and serve as an approach for generating social learning. The main 

characteristic of such approaches is the enabling of social structures that would be flexible, 

self-learning, and able to change according to the specific characteristics of a complex system 

(Capra, 2007: 14). This involves the possibility that those structures would re-design 

themselves and enable the emergence of the necessary capabilities and the possible limits. Not 

all solutions are good; therefore, the process of social learning can identify alternative 

possibilities for change, while keeping in mind the non-negotiable constraints. Deterministic 

models, setting routines that are valid in all times and places, are destined to fail with a 

minimum of change in the initial conditions. In order to confront complexity, we indeed need 

an evolving and engaging process (Wals and van der Leij, 2007: 17) for a more systemic and 

reflexive thinking, to capture the sudden changes of an ecosystem. In this view, in relation to 

sustainable development goals, «governance should have a role as a mean of persuasion and 
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Table 5. The evolution of the discourse of sustainability in Europe and the systemic governance approach. Development of Pearce (1993: 18), Baker (2006:13) and 

Barnes and Hoerber (2013: 25) 

Anthropocentric Eco-centric 

POLLUTION 

CONTROL 

Unlikely to lead to 

Brundtland model 

(Barnes and Hoerber, 

2013: 25) 

‘WEAK SUSTAINABLE 

DEVELOPMENT’ 

‘No special place for 

environment’ (Pearce, 1993: 

16) 

‘STRONG SUSTAINABLE 

DEVELOPMENT’ 

(Barnes and Hoerber, 2013: 25) 

DEEP ECOLOGY ‘IDEAL’ 

MODEL 

Unlikely to lead to Brundtland 

model 

(Barnes and Hoerber, 2013: 25) 

SYSTEMS’ INTEGRATION 

MODEL  

Systemic governance for 

sustainable development 

Focus on resource 

exploitation  

Focus on economic growth Focus on environmental protection as a 

precondition for growth 

Focus on nature intrinsic value, 

no substitution is possible 

Focus on the recognition of 

human systems as part of a 

larger environment systems 

Effect: pragmatic 

market-led approach 

‘End of pipe’ solution 

for pollution control 

Command and control 

regulation led by state 

action 

Inadequate 

Effect: Indifference to the 

form of capital left to future 

generations 

Rhetoric not action on 

environmental protection 

Some limited institutional 

reform introduced 

Some cross-sectorial policy 

coordination 

May address pollution at 

source 

Effects: 

Ecological modernisation of production, 

mixed labour and capital intensive 

technology established as dominant 

technology 

Objective to maintain critical natural 

capital 

Integration of environmental concerns at 

sectorial level 

Partnership and shared responsibility 

across multi-levels of governance 

Democratic participation of civil society 

Effects:  

Environment takes on a 

‘personality’ to which moral 

obligations are owed. 

Strict limits on resource use 

De-centralisation of institutions, 

bottom-up community structures 

in place 

Labour intensive economic 

development 

Effects: 

Participatory governance and 

social learning about economics 

composed of needs and 

resources available 

Use of resources in harmonic 

balance 

Knowledge intensive human 

development: enablers, 

entitlements and capabilities 

Abandon of economic (financial 

and material wealth) 

development focus: real capitals 

(natural, human, social). 

Ecocultural sustainability based 

on systemic interaction between 

capitals 
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education to overcome lock-in and trigger a process of self-learning and understanding about 

the general and non-negotiable sustainability constraints, going beyond formal regulatory 

provisions or market mechanisms (i.e. mandatory or voluntary standards)» (Sajeva, Sahota 

and Lemon, 2014: 11). 

The assumption is indeed, as Barnes and Hoerber hold (2013: 30), that the multi-level 

governance action is brought to all societal dimensions—national, regional and local—and 

actually implemented in concrete and effective deliberations. 

Biermann (2007: 335) advocates for an «earth system governance», which is «adaptive to 

changing circumstances, participatory through involving civil society at all levels, 

accountable and legitimate as part of new democratic governance beyond the nation state, 

and at the same time fair for all participants».  

In light of the analysis of the idea of governance for sustainability would identify a concept of 

joint and integrated social structure designed for the pursuit of an harmonic human sustainable 

development, involving the endurance of human systems (basic needs) within the boundaries 

of environmental systems (ecological functions), through human agency—i.e. joint 

deliberation about sustainability criteria and action that is adequate for their pursuit. In order 

to be translated into practice, this concept of governance for sustainability requires a 

participatory process of adaptive social learning for evolutionary system design that can 

inform about the options of emergent future scenarios and support the deliberation about 

policies and actions for the sake of the futures identified, implementing in this way the 

principle of accountability. 

4.6 Existing methodologies for sustainability evaluation and communication 

Having addressed research the research question b) formulated in Chapter 3 in the previous 

sub-sections, it is now possible to approach the main research question, related to the aim of 

the thesis, about how to develop a governance for sustainability framework for the social 

learning and facilitation of more sustainable decision making in Socio-Technical Systems 

(STS).  

In other words, how to build a methodology for social learning that can evaluate Socio-

Technical Systems’ (STS) sustainability that builds on the conceptual framework of the 

‘governance for sustainability’ and incorporates the key insights and aim for a more 

sustainable future? 
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The inadequacies of the GDP index to capture all dimensions of well-being and to be reliable 

in the measurement of development and well-being, led to the conception of many other 

evaluation methodologies, both quantitative and qualitative. In the context of research that is 

aimed to generate a methodology for social learning and STSs’ sustainability assessment, it is 

important to describe the state-of-the-art of existing approaches and their specific 

characteristics.  

Many frameworks for qualitative evaluation of sustainability and their governance already 

exist, each of them with their own approaches and characteristics. For instance, Multiview for 

information systems, Triple Task for group work and Imagine (Bell, 2014; Bell and Coudert, 

2005). The latter one, in particular, aims at providing a description of the context that would 

be as complete as possible—by utilizing indicators and providing a visual representation of 

sustainability, accompanied by Rich Pictures (RP) and metaphors that could easily be 

translated into activities to be performed (Bell and Coudert, 2005). In order to understand, 

assess and regulate a system the regulator needs to «be a model of the system», reflecting its 

complexity (Bell et. al, 2016). Bell continues that the RP merges text and visual material 

representing complex stories and exploring different worldviews, encouraging discussion and 

contributing to reach an agreement. 

According to OECD the essential characteristics of a sustainable impact assessment are the 

analysis of long-term flows, investments and effects, the equal measurement of economic, 

environmental and social impacts, the identification of synergies and trade-offs across 

domains, the transparency of processes (Stevens, 2015). The OECD (Stevens, 2015) identifies 

some key sustainability assessment tools:  

- economic – cost/benefit analysis, modelling, regressions, scenarios 

- environmental – life-cycle analysis 

- material flows, resource accounting 

- NAMEA, ecological footprint 

- Social – sustainable livelihoods, human and social capital measurement, participatory 

processes. 

It also reports on the modes by which synergies and trade-offs can be identified, through: 

- «comparative value analysis – impacts are scored according to pre-set values,  

- utility analysis – impacts are rated on a uniform scale and weighted 

- cost-benefit analysis – positive and negative impacts are assigned monetary values and 

compared 
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- multi-criteria analysis – both quantitative and qualitative impacts are ranked on pre-set 

criteria risk assessment – degrees of risk reduction identified with pre-set risk 

thresholds» 

and continues that long-term and intergenerational concerns can be identified by: 

- «Capital indicators – assess stocks and flows of economic, environmental, human and 

social capital according to discount rates 

- Trend lines – identify positive, negative or constant 

- Irreversibility – determine degree to which effects can be reversed 

- Burden-shifting – determine degree to which negative impacts are shifted to future 

generations 

- Cost of inaction – estimate long-term costs of failure to act at present» 

 

The OECD also considers the difficulties inherent in sustainability assessments (Stevens, 

2015). Among these the issues of weighting the social environmental and economic pillars; 

giving adequate attention to the longer-term and the challenge of assigning monetary values to 

environmental and social assets are reported. These are reflected in the following steps for 

sustainability assessment (Stevens, 2015): 

- «identification of level and target (e.g. national policy, local project) 

- establishment of sustainability relevance 

- selection of quick scan vs. more detailed assessment 

- identification of relevant tools (qualitative, quantitative) 

- assessment of impacts, synergies and conflicts 

- identification of alternative policy paths classified according to their sustainability 

level 

- communication to policy-makers and stakeholders» 

Important procedural aspects of sustainability assessments are related to the identification of 

the agency or agencies involved in the assessment, the modalities of involvement and 

consultation of stakeholders and the society, the users of the assessment, the legal and 

political relevance of the assessment recommendations and the level of integration of 

sustainability assessments into existing procedures (Stevens, 2015).  

4.6.1.1 The Global Competence Matrix (Edsteps, 2015) 

The Global Competence Matrix (Edsteps, 2015) is aimed at constructing capacity, disposition 

to understand and consequently action on issues of global relevance, such as for instance 

climate change. Such Global Competence can be built within and across disciplines (Table 6). 

These matrices can be applied to either global or more localised issues with iterative and 

cumulative insight being generated from the local to the global and or vice versa.  
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Table 6. main Global Competence Matrix (source Edsteps, 2015) 

INVESTIGATE 

THE WORLD 

RECOGNIZE 

PERSPECTIVES 

COMMUNICATE 

IDEAS 

TAKE 

ACTION 

Students investigate 

the world beyond their 

immediate environment. 

 

Students recognize 

their own and others’ 

perspectives. 

 

Students communicate 

their ideas effectively with 

diverse audiences. 

 

Students translate their 

ideas and findings into 

appropriate actions to 

improve conditions. 

 

4.6.1.2 The NUSAP method for the qualitative assessment of scientific information 

(Funtowicz and Ravetz, 1990). 

Funtowicz and Ravetz (2013) state that the notion of environment is specially challenging in 

policy making as it is composed by different specific issues that have to be considered in 

detail. Conversely, the environment involves broad strategic sustainability issues that have to 

be addressed by regulatory action. They argue that «nothing can be managed in a convenient 

isolation» as issues are mutually interconnected and spread across different levels of space 

and time. This complexity is accompanied, as also treated in Chapter 2, by uncertainties and 

value-loadings. Funtowicz and Ravetz recognise a role for ‘Post-Normal Science’ for 

managing complexity (Funtowicz and Ravetz 1992, 1993) that focuses on the aspects of 

problem solving that tend to be neglected in traditional accounts of scientific practice: 

uncertainty and value loading.  

The rational of the NUSAP method is aimed to go beyond traditional science and 

acknowledge uncertainties and the relative quality of information, as part of the scientific 

process. Indeed NUSAP stands for Numeral, Unit, Spread, Assessment and Pedigree, that are 

meant to be added to the quantitative information in order to deliver its level of quality and 

uncertainty. The Pedigree, expressed by the use of a matrix, reveals the background meta-

evaluation of the scientific information, through the translation of qualitative attributes into 

quantitative evaluation through a scoring system (see Table 7).  

Table 7. Pedigree matrix for research (Funtowicz and Ravetz 1990) 

Score Theoretical Structure Data input Peer acceptance Colleague consensus 

4 Established theory Review Total All but cranks 

3 Theory-based model Historic/Field data High All but rebels 

2 Computational model Extrapolated Medium Competing schools 

1 Statistical processing Calculated Low Embryonic field 

0 Definitions Expert guess None No opinion 
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When attributes of the matrix are chosen, they form a vector of four elements. These can be 

inputs for the generation of a spider diagram, showing the level of quality of the research 

done. When the evaluation is performed by more participants, it gives quantitative 

distributions of their qualitative evaluation, thereby providing a participatory evaluation of 

uncertainty.  

4.6.1.3 The Natural Step (http://www.thenaturalstep.org/) 

The Natural Step is a non-profit organization, for the achievement of long-term societal 

interests. It is oriented towards a critical future oriented analysis about improved options and 

concrete results, by inspiring management and helping people to the development of their 

skills. The Natural Step claims a «different way of seeing and doing things», helping to 

change the perspective towards a more sustainable future, by challenging established 

assumptions, and helping to develop appropriate sustainability strategies. 

The approach is based on the reliance to four main Sustainability Principles: 

- «… we cannot dig stuff up from the Earth at a rate faster than it naturally returns and 

replenishes. 

- … we cannot make chemical stuff at a rate faster than it takes nature to break it down. 

- … we cannot cause destruction to the planet at a rate faster than it takes to re-grow. 

- … we cannot do things that cause others to not be able to fulfil their basic needs». 

These  four sustainability principles identify a bottom line of basic conditions that are 

important to assure that society do not systematically destroy the social and ecological 

systems it depends on, thereby helping to build a more sustainable society. They are 

guidelines for current and future prosperity. 

The Natural Step then suggests backcasting to help understanding future goals and the steps 

that are needed to reach them. This approach well reflects the governance for sustainability 

approach as earlier analysed, as, to be sustainable, the society needs some basic rules. 

However, looking at a more context-based specific challenge collaboration and participation, 

by workshops, in-depth interviews, mapping of existing information, can and bring value and 

identify different perspectives, or alternative future scenarios.  
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4.6.1.4 NAMEA  

NAMEA (National Accounting Matrix with Environmental Accounts) is a tool developed by 

the European Commission's statistics service EUROSTAT for analysing economy-

environment relationships. NAMEA is an integrated set of economic and environmental 

accounts, that cover important environmental themes and produces indicators of 

environmental performance. The linkage between economic and environmental indicators 

support the monitoring and analysis of a wide range of sustainability issues that are 

incorporated into a single accounting system that allows an integral policy analysis of 

sustainable development (de Haan and Kee, 2015). Currently, CIPEA (2015) reports, 

NAMEA analyses mainly pollutant emissions into air and water, as well as energy 

consumption. Further developments are being realised enlarge NAMEA coding to waste 

production and water abstraction (CITEPA, 2015). Therefore, NAMEA helps to understand 

the links between production activities and environmental impacts, identifying the respective 

contributions of the different economic agents to the specific environmental problems 

considered. This happens by cross-linking macro-economic indicators (GDP, net savings, 

exports, etc.) with environment data. 

The atmospheric emissions are expressed by a NAMEA code (equivalent to NACE, the 

European Commission's statistical classification of economic activities in the EU), 

correspondent to different economic sectors, allowing to quantify the emissions produced for 

each of them. The eco-efficiency of each of the economic areas can monitor trends and 

benchmark performances in different countries (CITEPA, 2015). 

The environmental and social externalities are captured by a broader approach of accounting 

than the conventional System of National Accounts (SNA) (United Nations et al., 1993) that 

includes physical flow accounts. The NAMEA environmental accounts are published by 

Statistics Netherlands every year, showing the interactions between the activities of 

production and consumption and comparing with the state of the natural environment (de 

Haan and Kee, 2015). This linking between environmental resources and human activities is 

used to generate environmental-economic performance indicators.  

4.6.1.5 Dashboard of Sustainability Indicators (https://www.iisd.org/cgsdi/dashboard.asp) 

The Dashboard of Sustainability is a non-commercial software that represents the complex 

relationships among economic, social and environmental dimensions. It is designed to be 

easily used by experts, policy-makers, the media, and the general public, by means of a 

https://www.iisd.org/cgsdi/dashboard.asp
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metaphor – a vehicle's instrument panel – describing economic, environmental, social and 

institutional sustainability levels, specified for each country. The tool, developed by the Joint 

Research Centre of the European Commission, is being used to represent the United Nations' 

core set of sustainability indicators. At the World Summit on Sustainable Development in 

2002, IISD expanded the Dashboard with a functionality that allows the comparison of 

environmental, social and economic data over a period of 10 years. The visual representation 

also informs decision-makers and stakeholders about the Millennium Development Goals 

(MDGs) indicators, with particular reference to developing countries, in order to support the 

definition of Poverty Reduction Strategies and monitor the related achievements. These 

indicators help define of the MDGs. Download the Dashboard. 

In Figure 10, a map of Africa is represented by using a colour code from deep red (‘critical 

situation’) to deep green (‘excellent’). It represents statistics such as ‘Ratio of literate females 

to males’, scoring maximum for Lesotho and minimum in the case of Niger. Among the 

‘good’ countries Kenya scores 720 while Rwanda 693. 

 

Figure 10. A view of the Dashboard of Sustainability Indicators (IISD, 2015) 

The points are calculated as follows: 1000*(x-worst)/(best-worst). Example made by IISD: 

«Best=119 (Lesotho), worst=44 (Niger); with 96 % ages 15-24, Rwanda receives 693 points: 

P=1000*(96-44)/(119-44)». 

As reported by IISD, the key features of the Dashboard are: 

- Performance evaluation with individual indicators and aggregate indices. 



87  

 

- Country comparison with distribution curves and maps. 

- Comparison within country groups. 

- Linkage analysis and scatter plots. 

- Multi-lingual functions. 

- Internet connectivity. 

- Extended help function. 

4.6.1.6 The Futures Wheel for scenario building 

The Futures Wheel is a means for visioning the future implications emerging from current 

critical issues, decisions or actions in order to assess impacts and inform strategic decision-

making for more resilient planning (Emergent By Design, 2015, e.g. Figure 12). Futures 

Wheels have developed from the Implications Wheels (see Figure 11, page 87), developed in 

the 1970s by Joel Barker (Hines and Bishop, 2007).  

 

Figure 11. Example of Implication Wheel for augmented workforce (source Farrington et. al., 2012)  

The Futures Wheel is a structured brainstorming method to think and locate issues or strategic 

actions and their possible impacts or consequences that generate possible or desirable futures. 

The tool also allows to locate complex interrelationships. An event that already occurred, or a 

strategy to put in place, is first located in a central oval. Possible impacts or consequences of 

first order are reported in separate ovals around the central oval and connect it with a single 
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line, to form a ring around the centre. The same is repeated for impacts of second order, for 

each one of the first order ovals with a double line, and for impacts of third order. This can go 

on until a the implications of the event provide a clear picture of possible futures (Emergent 

Futures, 2009).  

 

 

Figure 12. An example of Futures Wheel about Middle East Peace Scenarios (Millennium Project, 2009). 
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4.6.1.7 The characteristics of the exemplified methodologies according to the OECD 

classification 

The methodologies described above are analysed in Table 8 (page 90), on the basis of the 

descriptions above, according to the OECD classification in order to have a vision of their 

applicability and different analytical approaches. This is done with the following objectives: 

to gain an understanding about the range of methodologies and their strengths and 

weaknesses, to identify where there is a need for complementary tools and thereby to support 

the construction of the proposed methodology.  

A major problem in the area of governance for sustainability is that in spite of the range of 

measurement tools and scientific data available, these are not taken as basis for action or for 

designing social systems that are integrated with environmental processes and systems 

(László et al., 2005)  

Some of the exemplar methodologies are based on the traditional vision of compromise 

between the pillars of sustainability. The legal and political status of the recommendations is 

also often missing. Many of them, even if adopted by important international organisations 

and communicated to policy makers, do not really accomplish to the task of implementing the 

principle of accountability. It can be perhaps argued that by the calculation of physical flows, 

NEMEA realises a reconciliation of conflicts between the pillars. The Natural Step overcomes 

this compromise as well as it gives priority to established sustainability criteria and 

implements accountability in a way, but its scope is limited to the specific organisations that 

apply the method and, in any case, the criteria exposed are not mandatory. As also referred in 

Chapter 2, a main aspect that is responsible for the deficiencies of governance approaches is 

the reliance on markets and legislation for matters that are public, complex and exceed the 

responsibilities of single administrations. These methodologies have demonstrated their 

strength in making aspects not covered by traditional economic modelling emerge, however, 

the gaps in current governance approaches is not only related to the lack of evaluation 

methods in themselves but to the lack of governance for sustainability and adequate social 

structures for its pursuit. This in turn is translated into a lack of methods that are able to 

represent the complexity of sustainable development. These methods are not attached to 

theoretical concepts of governance for sustainability, made of more formal social structures 

and socio-economics for sustainability that would reflect systems complexity. 
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Table 8. Example of qualitative/quantitative methodologies for sustainability assessment 

Characteristics according to the 

OECD dimensions 

The Global 

Competence 

Matrix 

NUSAP-

pedigree 

matrix 

The Natural 

Step 
NAMEA 

Dashboard of 

Sustainability 

Indicators 

Identification of synergies and trade-offs 

Comparative value analysis x  x x x 

Utility analysis    x  

Cost-benefit analysis     x 

Multi-criteria analysis x x x x x 

Risk assessment  x x x x 

Long-term and intergenerational concerns 

Capital indicators    x x 

Trend lines x  x x  

Irreversibility x  x   

Burden-shifting    x  

Cost of inaction    x  

Procedural aspects of sustainability assessments 

Identification of agencies involved x  x  x 

Involvement of stakeholders and civil 

society 
x x x   

Communication of assessment results x x x x x 

Legal and political status of 

recommendations 
     

Integration of sustainability 

assessment in existing procedures 
 x x x  

Challenges in sustainability assessment 

Equal attention to the three pillars      

Assignment of monetary values    x x 

Identification of trade offs x  x x  

Reconciliation of conflicts between 

the pillars 
   x  

General steps recommended 

Level and target coverage x    x 

Sustainability relevance x x x x x 

General or specific assessment x x x x x 

Relevant tools (quantitative, 

qualitative) 
 x x x x 

Impact, synergies and conflicts 

assessment 
x  x   

Identification of alternative pathways 

and evaluation of their sustainability 
x x x   

Communication to decision makers x x x x x 
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As pointed out in sub-section 3.4, and reported verbally by a Scientific Officer of the 

European Commission, governance methods or indicators alternative to GDP have not been 

put in practice and have remained as isolated recommendations, often addressed to specific 

contexts and issues. They are often not integrated into the functioning of social structures, or 

designed to support an approach of governance for sustainability.   

From the analysis undertaken so far, alternative governance arrangements could be designed 

as social structures that are able to address the sustainability goals.  For example Scott Cato’s 

(2009) inter-related sustainability pillars (see Figure 7, page 41) and the Five Capitals Model 

of Sustainability (Forum for the Future, 2013; see Figure 13, page 91) offer a potential basis 

for a framework from which the condition of well-being and human development can be 

evaluated.  

 

Figure 13. The five types of sustainable capital, Forum for the Future, 2013 (web source) 

 

The Five Capitals Model of Sustainability (Forum for the Future, 2013) may support the 

approach of governance for sustainability through balancing different capitals and taking 

account of both contextual factors and the non-negotiable limits of systems.  This may support 

a process of social learning and contextual, collective decision-making on the basis of 

sustainability criteria (Kemp, Parto and Gibson, 2005: 21) that are both quantitative (e.g. 

nutritional requirements, water, air and soil quality) and qualitative (e.g. social aspects).  

The development made by the Forum of the Future represents an extrapolation, according to 

capitals of different nature. The composition of Scott Cato conception and the development of 

the concept by the Five Capitals model has been taken as a theoretical starting point for the 
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analysis of the three STS case studies (see Chapter 6) and for the integration of their outcomes 

into the proposed method and subsequent framework (see Chapters 5 and 7).  

Table 9 (page 92) describes the twelve features of a sustainable society (Forum for the Future, 

2013). The Natural Capital is the most significant form of capital, in which all other capital 

types are embedded. This is defined as “any stock or flow of energy and material that  

Table 9. The twelve features of a sustainable society (source Forum for the Future, 2013) 

The dimensions of the Five Capital Model of Sustainability 

Natural 

Capital 

 

In their extraction and use, substances taken from the earth do not exceed the environment's capacity to 

disperse, absorb, recycle or otherwise neutralise their harmful effects (to humans and/or the 

environment) 

In their manufacture and use, artificial substances do not exceed the environment's capacity to disperse, 

absorb, recycle or otherwise neutralise their harmful effects (to humans and/or the environment) 

The capacity of the environment to provide ecological system integrity, biological diversity and 

productivity is protected or enhanced 

Human 

Capital 

At all ages, individuals enjoy a high standard of health 

Individuals are adept at relationships and social participation, and throughout life set and achieve high 

personal standards of their development and learning 

There is access to varied and satisfying opportunities for work, personal creativity, and recreation  

Social Capital 

There are trusted and accessible systems of governance and justice 

Communities and society at large share key positive values and a sense of purpose 

The structures and institutions of society promote stewardship of natural resources and development of 

people 

Homes, communities and society at large provide safe, supportive living and working environments 

Manufactured 

Capital 

All infrastructure, technologies and processes make minimum use of natural resources and maximum use 

of human innovation and skills 

Financial 

Capital 

Financial capital accurately represents the value of natural, human, social and manufactured capital 

Table 10. The criteria for sustainability and the related constraints for Natural Capital (source Forum for 

the Future, 2013) 

 

Natural Capital: Sustainability criteria General constraints 

“Substances taken from the earth do not exceed the environment's 

capacity to disperse, absorb, recycle or otherwise neutralise their 

harmful effects (to humans and/or the environment)”. 

Constant increases of substances taken from the 

earth's crust should be avoided. 

“In their manufacture and use, artificial substances do not exceed 

the environment's capacity to disperse, absorb, recycle or otherwise 

neutralise their harmful effects (to humans and/or the 

environment)”.  

Constant increases of substances produced 

artificially by society (e.g. chemicals) should be 

avoided. 

“The capacity of the environment to provide ecological system 

integrity, biological diversity and productivity is protected or 

enhanced”.  

Constant physical degradation should be avoided. 
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produces goods and services”. It includes renewable and non-renewable resources, the 

Earth’s inertia mechanisms for absorbing, neutralising or recycling wastes, as well as the 

natural processes and climatic cycles. However, Natural Capital is not only a means for 

production it represents the environment needed for the existence of life and also the element 

ensuring well-being, enjoyment and recreation. It is therefore a resource and a constraint at 

the same time (Table 10). Human Capital is represented by people's health, knowledge, skills 

and motivation, education and training, which are central elements for the efficiency and 

effectiveness of production and the more general economic prosperity. This has been treated 

in the previous sections by the analysis of Sen’s literature, whose core point is the 

consideration of the human capital as not only a production factor or a means for economic 

development, but instead as a goal in itself and a source of well-being and human 

development. In a vision of bounded capabilities as previously described, human capital 

would include good health, well-being, education, professional learning and development, 

security, motivational, creativity and enjoyment standards to be ensured at all ages, 

throughout people’s lives. Constraints could be found in the need for policies to reduce 

threats, increase the educational and professional levels and life-long learning and in 

guaranteeing efficient educational systems 

Social Capital is constituted by the social infrastructure facilitating the integration, 

participation and development of the Human Capital into networks and social structures, such 

as families, communities, businesses, professional unions, associations, schools or other 

voluntary organisations. In terms of capabilities and constraints, the sustainability of this 

capital would involve high levels of trust in institutional social, security and justice systems at 

the same time, as well as mechanism of participation and social inclusion especially for 

weaker individuals or social groups. Communities and the society at large could share key 

cultural values, in order to motivate and combat psychological marginalisation. This means 

providing social structures for supporting governance of natural resources and human 

development for citizens, safe and secure working and living environments and support the 

positive right, enabling citizens to live free lives and increase own capabilities. The related 

constraints and enablers can consider increments in trust and both subjective and objective 

security as criteria to follow when adopting solutions. According to this conception, solutions 

or scenarios putting these aspects into danger are excluded. 

Manufactured Capital refers to all the material goods or fixed assets used for the production 

process. According to the vision of bounded capabilities, the sustainability of the 
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manufactured capital would involve technologies and production processes making minimum 

use of natural resources and maximum use of endless immaterial capital, such as human 

innovation and skills, excluding solutions that constantly increase of substances taken from 

the Earth's crust (see the Natural Step principles mentioned above), produced artificially by 

society (chemicals) or constantly produce physical degradation and waste. The Financial 

Capital (shares, bonds, credits or banknotes) is the circulating capital, which enables the trade 

and acquisition of the other types of capital. This is typically a mean, as it has not any value in 

itself, being only representative of the value of natural, human, social or manufactured capital. 

The function of the Financial Capital is to most accurately represent the value of natural, 

human, social and manufactured capital. In this view, the sustainability from a financial 

perspective would measure the capability of financial systems to capture the real value of 

goods with an acceptable level of accuracy. Criteria for the extraction and use of Natural 

Capital can be translated into some general constraints. In any case, as previously argued 

financial capital is not always able to represent public goods, whose value exceeds the simple 

utility for production purposes. This is because the Natural, the Human and the Social Capital 

are mostly goals to reach more than means of production. The confusion between means and 

goals (Sen, 1997) creates a sustainability issue because the consideration of these latter forms 

of capital as means of production can accelerate their depletion in favour of the production of 

financial capital, which is valued on the markets. The stocks of natural, human and social 

capital are consumed faster than they are being produced because they are not given a value in 

themselves, but only in function of the production of commodities. For example, water is a 

public good, which has an inestimable value for human and natural life (see the discussion on 

private and public goods in sub-section 2.4.3). However, it is commonly free and used for 

production purposes in great quantities. The goods produced get a value on the markets, while 

water remains a free or a very cheap good. The application of the Five Capitals Model of 

sustainability helps to develop a theoretical framework (see Figure 14, page 95) of 

‘governance for sustainability’; this will form the basis for the social learning methodology 

and framework for the evaluation of Socio-Technical Systems (STS)’ sustainability that is the 

aim of this thesis.  

This approach can be supported by Douthwaite’s (1999) criteria for acceptable ‘green’ growth 

that is realised without reducing well-being in terms of other forms of capital.  

«Growth is acceptable if it can be achieved without: 

- reducing the number of people employed 



95  

 

- increasing the amount of energy and raw materials used 

- using more transport 

- shifting the distribution of income in favour of the better off 

- releasing genetically engineered organisms into the environment 

- patenting life forms 

- using technologies that make working less interesting and fulfilling 

- increasing the amount of waste that goes into landfill or into the environment 

- driving smaller firms out of business or damaging local economies 

- allowing chemicals which are not quickly and harmlessly broken down into safe and 

stable constituents to leave factories 

- purchasing from parts of the world where prices are subsidised because 

environmental, social or working conditions are significantly inferior to those in the 

countries they are supplying  

- increasing human, animal or plant exposure to nuclear or electromagnetic radiation 

- making production and supply systems less sustainable» 

 

 

Figure 14. The conceptual vision of governance for sustainability 
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These criteria have been classified in Table 11 according to the Five Capitals Model of 

sustainability (Forum for the Future, 2013). They show the more complex and multifaceted 

vision of the possible constraints which have to be respected to maintain the capacity of 

systems to provide resources over time. The systemic approach adopted below aims at 

demonstrating that the economic pillar is not in contrast with the social and the 

environmental, when human needs are concerned, as pursued in harmony with social justice 

and environmental health. 

Table 11. The classification of the criteria for green growth according to the Five Capitals Model: actions 

to avoid 

Environmental Capital:  

- Increase of transport, amount of energy or of raw materials or  

- Release of genetic engineered organisms into the environment or patenting of forms of life 

- Release of chemicals that are not broken down into safe a stable substances 

- Increase in the amount of waste accumulating in landfills or in the environment 

Human capital:  

- Reduction in the number of people employed or increase of income disparity 

- Increase of human, animal or plant exposure to electromagnetic radiation 

Social capital:  

- Purchase at lower prices from parts of the world where environmental, social or working conditions and 

standards are worse 

- Decrease of sustainability of production and supply systems 

- Closure of smaller companies or damage to local economies 

Manufactured capital: 

- Use of technologies diminishing  motivation and interest in working activities 

 

As Scott Cato argues, traditional economists do not deliberately leave the other forms of 

capital out of their economic models and ecological economists even try to include them. The 

reason why many variables are missing stays is the difficulty to provide scientific accuracy 

and in the need for simplifying assumptions for systems, which are complex. While in many 

cases these simplifications work quite well, contexts that are more critical and complex 

would require frameworks that are flexible enough to reflect that complexity (Douthwaite, 

1996, as cited in Scott Cato, 2009: 43). The maximisation of marginal benefits needs to 

include those which are not valuable on the markets. This may require the compromise 

between different capitals and the need for temporary economic de-growth to enable, or pay 

for, growth in other capitals. The de-growth movement in order to face the global ecological 

emergency, hold the view that the promise of green technology could not be maintained. 
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According to the Jevons Paradox, greater efficiency in the use of energy and resources, 

instead of generating conservation produces greater economic growth, and thereby still 

greater pressure on the environment (Foster, 2011; Foster, Clark, and York, 2010b).  

As Foster (2011) continues, in many countries with very low per capita income de-growth 

might not be feasible; however, sustainable development could be focused on meeting real 

needs such as security and food security, health care, access to water, education (Foster, 

2011). Cuba, for instance, is reported (WWF, 2006) as the only country with high levels of 

human development and a sustainable ecological footprint. De-growth is not a permanent 

solution but a way to reduce the size of the economy to a sustainable level Foster, 2011).  

This research does not aim to search for accurate models and evaluation frameworks. The 

GAME is intended to support the social learning necessary to anticipate more, or less, 

sustainable pathways.  

According to Laszlo and Krippner (1998: 20), «the systems design approach seeks to 

understand a situation as a system of interconnected, interdependent, and interacting 

problems. Likewise, the solutions it seeks to create emerge from a vision of the entity taken as 

a whole. Such an orientation permits the design of the future through an informed 

understanding of the dynamics that govern evolutionary systems». This means taking 

«responsibility for the creation of our future in co-evolutionary interdependence with our 

social and physical environment». The process of social learning that supports the governance 

for sustainability of Socio-Technical systems (STS) and has to be based, for that purpose, on 

participatory systems design and an understanding of systems’ interdependencies. This is 

because «social change can be brought about only if those who are most likely to be affected 

by it participate in soliciting it, and choose how it is to be implemented» (Laszlo and 

Krippner, 1998). 

The conception of a participatory and integrated evaluation framework supports the social 

learning for governance for sustainability and will be treated in the methodology chapter that 

follows, in order to answer to the research question c):  

‘How to apply the concept of governance identified through an innovative methodological 

framework’? 
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5 The research design: approach, methods and techniques 

Objective To describe the motivation for the choice of the research methodology  

Content 

5.1. The methodological approach  

5.2. Planning the qualitative research  

5.3. The selected case studies and research techniques to be used 

5.4. Summary of the design of the research methodology for the aim of 

the thesis  

 

This chapter describes the motivations for the choice of research method: this is important to 

justify and structure the thesis according to the aim and to provide it with the necessary 

robustness to validate the outcomes of the research (Coley, 2008).  

The research method involves choices that have to be made on: 

1. The general methodological approach, treated in sub-section 5.1, in relation to the object 

and aim of the thesis 

2. The planning of the chosen qualitative research approach, described in sub-section 5.2, 

and including: 

a. The research method, among existing ones—i.e. ethnographic, grounded or case 

study (Coley, 2008), explaining the motivations for that choice 

b. The techniques for data collection that can be used in the framework of the selected 

method, which involves a preliminary analysis of the main existing techniques  

3. A number of relevant case studies that are representative of the Socio-Technical Systems 

(STS) object of research (aspects of complexity, uncertainty and public relevance) and 

that can cover the dimensions of sustainability as described in Chapter 4 and the data 

collection techniques that are more appropriate for their representation, as described in 

sub-section 5.3  

4. The methodology or methodologies for the analysis of the collected data, described in 

sub-section 5.4, with consideration about the quality of the research 

5.1 The methodological approach 

Traditionally, research methods are divided into quantitative and qualitative approaches (see 

Table 12, page 99). Quantitative approaches have the advantage of describing complicated 

phenomena and great amounts of data, logically interrelated by direct or indirect cause-effect 

relationships (Coley, 2008). This allows for accurate results and the replication of 
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experiments within the theoretical boundaries from which the researcher can change one or 

more conditions and see how this change affects the result. According to a systems approach, 

the ‘reduction to dynamics’ is in contrast to ‘reduction to components,’ which is more typical 

of classical science. According to this classical view, phenomena as observed in practice are 

mostly so complex that science has tended to understand them by the simplified modelling of 

the interactions existing between their main components (Laszlo and Krippner, 1998) as 

isolated from all possible relations which are present between them and with the external 

environment.  

Table 12. Comparison of Qualitative and Quantitative Research Strategies (Burns, 2000, p. 391, as cited in 

Coley, 2008) 

Qualitative Quantitative 

Assumptions 

Reality socially constructed Facts and data have an objective 

Reality 

Variables complex and interwoven; 

difficult to measure 

Variables can be measured and 

Identified 

Events viewed from informant’s 

Perspective 

Events viewed from outsider’s 

Perspective 

Dynamic quality to life Static reality to life 

Purpose 

Interpretation Prediction 

Contextualisation Generalisation 

Understanding the perspectives of 

Others 

Casual explanation 

Method 

Data collection using participant 

observation, unstructured interviews 

 

Testing and measuring 

 

Concludes with hypothesis and 

grounded theory 

Commences with hypothesis and 

Theory 

Emergence and portrayal Manipulation and control 

Inductive and naturalistic Deductive and experimental 

Data analysis by themes from 

informants descriptions 

Statistical analysis 

 

Data reported in language of 

Informant 

 

Statistical reporting 

Descriptive write-up Abstract impersonal 

write-up 

 

Role of researcher 

Researcher as instrument Researcher applies formal 

Instruments 

Personal involvement Detachment 

Empathic understanding Objective 
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The isolation of relations which can be represented by linear or circular cause-effect 

relationships has generated many practical benefits. However, the knowledge produced is 

often not able to disclose the impacts coming from the complexity of contextual 

environments, where more external influences are present. Qualitative research is usually 

employed to explore issues for which exact measurements and predictions are more difficult 

to be formulated, because of the particular complexity and the need to relate with the specific 

qualitative characteristics of the context being assessed (Coley, 2008). Robson (2002) talks 

about the need for a flexible research design that is able to adapt according to the emerging 

data and intermediate results. For this reason, observations, interviews and surveys are typical 

techniques used in qualitative research. Quantitative research is therefore more applicable for 

natural-science based approaches of investigation, which can provide measurement, predict 

results and evaluate uncertainties through the use of statistical techniques. In fact, natural-

science quantitative models are typically epistemic; they often relate to generalised and 

therefore context-independent scientific knowledge, according to a normal and ideal 

conception of scientific theory as explicit, universal, abstract, discrete, complete and 

predictive (Flyvbjerg, 2001: 39). As Flyvbjerg remarks (2001: 45), the difference between 

natural sciences and social sciences is that the latter cannot be measured by physical facts. 

This implies that the level of uncertainty and complexity of the observation of the social 

world and of the cause-effect relationships limits the possibility to approach the analysis by 

natural-science based methods. Often these methods are adopted by the use of simplified 

models and assumptions, but this may undermine the reliability and objectivity of the results. 

When trying to approach social sciences using epistemic models from the natural sciences, in 

order to be considered as a scientific theory, a science studying social phenomena can exclude 

the societal context itself (Flyvbjerg, 2001: 40). The elimination of the object of scientific 

investigation i.e. the social world can mean the elements of predictability and detachment 

from contextual factors are missing. Testing a theory on a simplified social context, which 

actually does not exist in practice, would not be able to provide insights to contextual, 

complex problems.  

This is why, in making the choice about possible methods, the major element to be considered 

is the object of analysis and the theoretical approach, which can best represent them. This 

thesis belongs to the field of social sciences and aims at understanding Socio-Technical 

Systems (STS), analysing their adequacy to deliver more sustainable development, and 
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designing possible social arrangements, structures and participatory procedures for facilitating 

this. 

In social and sustainability matters, the adoption of quantitative analysis would require to 

make ex-ante assumptions and value judgements about how to build the model and which 

parameters to include. These assumptions would mean making subjective judgements and 

influencing the results, instead of allowing them to emerge from the research. For instance, 

the economic dimension of sustainability is usually related to production growth, which is 

traditionally assessed by simplified economic models (Scott Cato, 2009: 43). In doing so, 

quantitative analysis does not consider other economic dimensions, for instance, whether the 

basic needs of a given context have been satisfied or, talking about sustainable development, 

how much that measurement can represent the actual condition of prosperity in the longer run. 

In conditions of high complexity and for socially sensitive issues, the choice of a simplified 

model or of a unique methodology might eventually represent arbitrary assumptions. This is 

why, for instance, many different statistical indicators are currently built in order to measure 

complex issues and multidimensional phenomena, as described in sub-sections 4.5.1.5 and 

3.4. In their construction, the definition and the weighting of the different dimensions are key 

elements which have to be carefully considered in order to best reflect the phenomenon under 

analysis.  

In order to explain complex phenomena, approaches of «Post-Normal Science» (Funtowicz 

and Ravetz, 2014) have been theorised. According to the authors, when a system is 

characterised by high complexity, (i.e. social systems, environmental policies and 

sustainability), this involves deep uncertainties and plurality of perspectives. In such 

conditions, they argue, methodologies, which are based on «traditional laboratory-based 

science» are not able to explain the issue at a hand. Often traditional methods start from 

assumptions which are just theoretical and do not take aspects of uncertainty and complexity 

into due account. In social sciences, it is important to enhance «a socially relevant form of 

knowledge, that is ‘phronesis’», defined as «practical wisdom on how to address and act on 

social problems in a particular context». (Flyvbjerg, 2012: 1). In the present research, 

according to a view of ‘reduction to dynamics’ (see sub-section 5.1), social systems, 

structures and processes, technology, the environment and its sustainability have the 

following characteristics, as discussed in Chapter 2:  

 Dynamic:  the interactions change over time and space. 
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 Complex:  systems  and sub-systems affect each other in intricate and nonlinear cause-

effect relationships, creating conditions which cannot be known beforehand and which go 

beyond the power of intervention of single actors; past relationships might not 

reproduced in the same exact way.  

 Uncertain:  impossible to forecast future states because unpredictable events will 

inevitably create unknowable future paths. 

 Subject to a plurality of perspectives, perceptions (relative awareness) and interpretations 

between and within different stakeholder groups (what is relevant), through time and 

across space (e.g. political, technical and social cultures and sub cultures), which limits 

the technological determinism of technical failures. 

 Involving multi-impact effects on larger social communities and need of urgent decision-

making: multiplicity of possible responses to decision options possible and different 

responding behaviours from different people and in different cultures, which may also 

change over time. 

In consideration of these aspects of complexity and uncertainty, in matters involving social 

aspects there is a need to better understand perceptions of individuals and their interaction 

with contextual environments (Lemon, 1999).  

5.2 Planning the qualitative research 

According to Maxwell (2005: 4), qualitative research can be planned according to a model 

that is interactive or systemic (see Figure 15, page 103) and includes: 

- The goals—i.e. the reasons that justify the research.  

- The conceptual framework—i.e. the theories, literature and preliminary key research 

findings guiding and supporting the research. 

- The research questions—i.e. what the researcher wants to understand and learn in relation 

to what is already known and how these questions are linked to one another. 

- The methods—i.e. the concrete actions that are employed in the investigation.  

- The validity—i.e. the possibility that results and conclusions would be biased or wrong, 

and the alternatives that could challenge the validity of the research 
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According to Maxwell’s conception, the research questions are the means through which the 

validity of methods for achieving the goals can be demonstrated and reflect the related 

conceptual framework. The structure Maxwell presents can be considered as elastic in order 

to take all possible interacting factors into account (Maxwell, 2005: 6).  

5.2.1 The choice of the research method  

Once the general qualitative approach has been chosen for the study (see sub-section 5.1), a 

further selection has to be made in relation to the techniques for data collection. In the 

planning phase of the research, it is important to choose a structured approach, while 

providing justification, to guide the reader throughout the research process and validate it 

further (Coley, 2008). The appropriate documentation of the research methodology and the 
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GOALS 
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FRAMEWORK

S 

Figure 15. Maxwell Interactive Model of Research Design (2005: 6) 
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description of the rational for the choices made help others to understand and offers occasion 

for its repeatability.  

Robson (2002) identifies three main methods—i.e. grounded theory, ethnography and case 

study, as represented in Table 13 (page 104).  

Table 13. Comparing Research Traditions in Qualitative Research (Robson, 2002) 

 Grounded Theory Ethnography Case Study 

Focus Developing a theory 

grounded in data from 

the field 

Describing and 

interpreting a 

cultural and social 

group 

Developing and in-depth 

of a single case or 

multiple cases 

Discipline 

origin 

Sociology Cultural 

anthropology, 

sociology 

Political science, 

sociology, evaluation, 

urban studies, many other 

social sciences 

Data collection Typically interviews 

with 20-30 individuals 

to ‘saturate’ categories 

and detail a theory 

Primarily 

observation and 

interviews during 

extended time in the 

field 

Multiple sources-

documents, archival 

records, interviews, 

observations, physical 

artefacts 

Data analysis Open coding, axial 

coding, selective 

coding, conditional 

matrix 

Description analysis, 

interpretation 

Description, themes, 

assertions 

Narrative form Theory or theoretical 

model 

Description of the 

cultural behaviour of 

the group 

In-depth study of the 

‘case’ or ‘cases’ 

 

Ethnography (Surrey University, 2016) has a background in anthropology and means 'portrait 

of a people'. It consists in descriptive studies of cultures and people, looking for 

commonalities of shared experiences (Surrey University, 2015). The approach is based on 

«...the production of highly detailed accounts of how people in a social setting lead their lives, 

based upon systematic and long-term observation of, and conversation with, informants» 

(Payne and Payne, 2004). Strauss and Corbin (1998) report about Grounded Theory as an 

approach that enhances understanding of phenomena, provides a guide to action and uses 

induction and data to derive theory (Coley, 2008).  A case study is «an empirical inquiry that 

investigates a contemporary phenomenon within its real life context» Yin (2003: 13, 14). As 
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Robson (2002) and Yin (2003: 13, 14) suggest that the case study method is useful to 

investigate real life contexts through multiple sources of empirical evidence. It is particularly 

relevant for combining research with practice in real world situations (Gill and Johnson, 

1997) and, as Huberman and Miles (2002) report, its strategy specifically focuses on the 

analysis of systems’ dynamics through the appropriate combination of data collection 

methods. Case studies employ data collection from multiple sources and perspectives and this 

triangulation can substantially reduce bias and increase validity (Coley, 2008). The case study 

method is not exempted from criticism, especially with regard to subjectivity, validity and 

verification. About validity, one criticism holds that the case under study may not be 

representative of a wider social setting and therefore it is argued that the results of the 

research cannot be used to make generalisations (Surrey University, 2016). This argument of 

lack of rigour that would undermine the possibility of scientific generalisation is contested by 

Yin (1994), stating that the case study method, adequate for business and management 

research, is able to face academic scrutiny and assimilable to quantitative research methods. 

According to John Hopkins University (2016), the purpose of case study research is to 

describe particular cases in detail, in order to learn and develop theoretical concepts. The 

same source reports how contextual information of multiple cases is analysed across case 

themes to identify similarities and/or differences, in order to make assertions and 

generalisations. This is why, for this study, STS case studies that are very different from one 

another will be considered, thereby providing the necessary robustness of the results (see sub-

section 5.3).  

Moreover, as one single discipline can hardly have ‘the answer’ to the majority of complex 

‘real-world’ problems (Requisite Variety website, 2014), the choice of the multi-method 

approach responds here to the idea that there is not ‘a method’ but a set of methods which can 

vary through space and time, according to contextual variation (see the choice of the 

techniques for data collection in sub-sections 5.2 and 5.3 and of the methodology for their 

analysis in sub-section 5.4). The robustness of outcomes consists in the achievement of 

convergence of the results, in terms of scale, coming from the interaction between phenomena 

and their contexts, in a systematic combining of theory and practice (Dubois and Gadde, 

2002: 554). This identifies an abductive approach, which is composed by a greater inductive 

part, corroborated by a less extensive deductive analysis. As Laszlo and Krippner report 

(1998: 13), systems analysis would better start from the problem and not from a preconceived 

model. Abduction relates to contexts and embraces those hermeneutic and interpretative 
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conceptions that Flyvbjerg talks about (2001: 35), which can better grasp the characteristics of 

local contexts. This integration of theory and practice allows for the directing and redirecting 

results (Dubois and Gadde, 2002: 556) in a dynamic and continuous social learning, which 

learns from the past and adapts to the future. 

From the perspective of verification, criticism is reported by Diamond (1996) when he holds 

that the case study method does not apply scientific methods, thereby triggering a bias 

towards verification. Flyvbjerg (2001), on the other hand, does not support this view, as case 

study research experiences tend to produce bias mainly concerning falsification of 

preconceived notions rather than verification. The subjective views of the researcher, as Coley 

reports (2008), in case study investigation, tend to develop all throughout the process of 

combination of observation and empirical results and literature findings thereby limiting pre-

existing visions and expectations. The triangulation of data from multiple case studies, 

multiple sources, with existing theoretical standpoints assures a more effective response to 

uncertainty and validity concerns if compared to experimental designs (Coley, 2008). 

Therefore, the use and integration of multiple methods, able to triangulate and crosscheck 

from different perspectives (see sub-section 5.4) provides an appropriate approach as it 

increases the reliability and consistency of results and reduces the possible bias (Flick, 1992). 

«Multiple triangulation exists when researchers combine in one investigation multiple 

observers, theoretical perspectives, sources of data, and methodologies» (Denzin, 1978).   

The argumentations mentioned support the adoption of a case study method, associated to a 

multi-method collection analysis (see Figure 16, page 111), for the purpose of this research 

and the analysis of the sustainability of Socio-Technical Systems (STS). 

5.2.2 Case study tools and techniques  

Within the qualitative case study method, a number of techniques can be used, as described 

below. 

5.2.2.1 Interviews 

Interviewing is a technique widely used in social research, however the researcher should be 

aware of the different types of unstructured, semi-structured and structured interviews 

(Robson, 2002). The choice among them is made according to their appropriateness in 

relation to the purpose of the case study and the knowledge to be produced (Coley, 2008).  
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According to Surrey University (2016), in structured interviews, a tight schedule is used and 

the same questions are posed to all respondents in the same way and this may not enable to 

explore the issue at hand in depth according to the answers provided. As Coley (2008) reports, 

fully-structured interviews are typically carried out in quantitative research, as data is usually 

analysed by proven statistical techniques.  

If the purpose of the analysis is also to understand different stakeholder perceptions of 

different security operators, there is a need for interviews to have limited structure and able to 

elicit a broad response about a limited number of issues from the respondents. Open-ended 

questions encourage free expression and discussion that can go into greater detail and provide 

a rich form of descriptive data, with no expectations on the part of the researcher (McQueen 

and Knussen, 2002). Semi structured interviews include predetermined questions; however 

their order can be changed to be more appropriate for the interviewer and the interviewee 

(Coley, 2008). As Robson (2002) reports, additional questions can also be proposed in order 

to further explore responses to previous questions.  

In relation to the freedom given for response, Lemon (1999), in Table 14 (page 107), 

identifies the advantages and disadvantages of less structured approaches.  

Table 14. Formal and informal interviews. Advantages and disadvantages of less structured approach 

(Lemon, 1999) 

Advantages Disadvantages 

Respondents can express themselves in their 

own language and according to their own 

classifications. 

Time may be lost through the pursuit of 

irrelevant lines of enquiry and response. 

The interviewer can 'clarify' responses when 

necessary. 

Relevant issues may not arise in the course 

of the interview. 

Important but unforeseen lines of questioning 

and response may emerge.  

Analysis is complicated due to the 

variation of material covered or lack of 

commonality between responses. 

The duration of interviews can be clearly 

determined. It is therefore easier to undertake a 

greater number within a specified time. 

 

 

In a structured type of interviewing, the interviewed asks the respondent the same questions in 

the same way (Surrey University, 2016). One reason for that is to be able to compare and 

analyse the results by a quantitative analysis (Lemon, 1999). The author, in Table 15 (page 
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108), offers a description of pros and cons of the structured format, highlighting for instance 

the advantage of being able to contact large amount of people scattered in very large areas.  

Delphi types of surveys are examples of structured interviewing, as they have the 

characteristics of tackle issues by formulation of statements that are uncertain and that contain 

incomplete knowledge (Häder and Häder 1995). This is the case for studies that are future 

oriented and that aim at providing estimates for supporting decision-making.  

Table 15. Advantages and disadvantages of structured format (Lemon, 1999) 

General advantages General disadvantages 

Consistent wording Procedures and questions are not adaptable if 

inappropriate 

Directly comparable results Loss of information which does not conform to 

predetermined format 

Technical (third party) 

administration of the interview 

Respondents may force responses into predetermined 

categories 

Data analysis is clear, often 

quantitative, and designed in 

advance 

If undertaken without exploratory phase the agenda will 

be that of the investigator rather than the respondent 

 The language of the response is not necessarily that 

which the respondent would use 

Self-completion advantages Self-completion disadvantages 

Enable contact with large 

numbers of people, this is 

particularly important when the 

sample is scattered 

geographically 

When undertaken cold, without initial contact or the 

security of a common interest (i.e. a professional or 

interest grouping), the response rate can be very low or 

disproportionately high in favour of interested parties 

They are cheaper to administer 

than interviews 

In the light of the above any claim about random 

sampling (i.e. that in which each member of a specified 

population is equally likely to be chosen and to have 

responded) is questionable 

They are cheaper to administer 

than interviews 

Clarification and elaboration is difficult 

Can ensure anonymity and as 

such may encourage more 

personal responses 

Reading and comprehension difficulties cannot be 

catered for 

Are free of interviewer bias  
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5.2.2.2 Content analysis and observation 

As Krippendorff (2004) argues, content analysis is potentially one of the most important 

research techniques in the social sciences and as Coley continues, it constitutes a powerful 

and non-obtrusive method that can be applied to understand and address the important issues 

that are contained in the process of mediation between people. Woodrum (1984) agrees on the 

potential of content analysis for studying attitudes, beliefs, and human relations, and reports 

that its application is underutilised. Weber (1995) defines content analysis as a technique that 

makes use of a set of procedures in order to make valid inferences on the content, the 

sender(s) and the audience of the message. Krippendorff (2004), confirming the previous 

argument, adds that these inferences should be replicable and valid.  

As Neuendorf (2002) continues, when content analysis is used to analyse written text, it 

remains unnecessarily limiting, as it could be extended to transcribed speech, verbal 

interactions, visual images, non-verbal behaviours, and basically to any type of message. 

Krippendorf (2004) confirms that art, images, maps, sounds, symbols, and even numerical 

records may be considered as data, when able to deliver information about the phenomena 

being observed. 

The advantages of content analysis for social science mentioned by Woodrum (1984) include 

the potential for summarising interviews, coding open-ended questionnaires, and conducting 

verbal evaluations. Content analysis, the author continues, is also a safe methodology that 

allows the researcher to check back to the original source, an operation that is not normally 

possible in experimental research. Again, Woodrum reports, the technique facilitates 

empirical studies because it does not react or enter in contact with research subjects, 

preventing bias of original measurements, and maintain ethics.   

Table 16. Different types of observational study (Coley, 2008) 

TECHNIQUE FOCUS RESEARCHER ROLE 

Naturalistic Observation 
Behaviour in its natural 

environment 

The researcher does not 

attempt to interfere with what 

is being observed 

Controlled Observation  

 

Unlike natural observation 

the emphasis is not on the 

setting but on the natural 

occurrence of the event  

The researcher attempts to 

structure or influence the 

behaviour or response to be 

observed 

Participant Observation 
Processes occurring in 

particular groups 

The researcher becomes a 

part of the ‘thing’ that is 

being observed 

 



110  

 

Lofland and Lofland (1995) remark how observational research is prone to two types of bias 

that depend on the participant or the observer. When the observer is known, the observed 

people are aware of being observed and may alter their behaviour in response. Table 16 (page 

109) describes different types of observations and related roles for the researcher (Coley, 

2008). Gross and McIlveen (1998) report the best results are produced when people are not 

aware of being under observation. 

Observation is important as it can give 'snap shot' of the bigger picture that captures the whole 

situation, so that the presence of possibly discrepant data that does not fit in that picture can 

be identified. In fact, observation can at times build reliable information about concrete facts 

or behaviours as they happen, even if we might be unaware about the reasons for that, which 

do not seem to be justified or justifiable in relation to the general view. In this latter case, 

explanation for the discrepancies is searched through other sources. As observation results in 

analysis and interpretation of the data collected (Robson, 2002), as Coley (2008) reports, even 

if elements of subjective judgement of the researcher may be present the presence of 

documentation and triangulation with other findings or interviews can provide validation, as it 

has been planned for this case study and for the whole research. In this way, observation can 

also be used to verify of refute information that was gathered by other means (Surrey 

University, 2016). This is why, in order to limit this risk, the data will be triangulated and 

compared to interviews, literature and documentary analysis. Relevant literature (Winterfeldt, 

2007; Melber, 2007; Jauch, 2007) will also contribute to the methodological triangulation for 

case study II (Sajeva, 2012). As Denzin reports (1970), triangulation of data collection 

techniques and theory is superior to any single procedure or type of information. The 

specification about the data triangulation and integrated cross-analysis between the semi-

structured interviews, the communication of the security organisations, the observation and 

the supporting literature is provided in sub-section 5.4.  

Documentation and photographs may also be used to provide information (Surrey University, 

2016). This will be used especially in case study II (see sub-section 5.3.2), in order to 

communicate both the policies of security organisations and the existing contextual situations. 

Coolican (1999) describes audio or video recording, still camera, or hand written notes, as 

means that can be used for capturing people behaviour or general contexts.  

Historical analysis is a form of documentation analysis and has been defined as «the 

systematic collection and objective evaluation of data related to past occurrences in order to 
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test hypotheses concerning causes, effects or trends of these events that may help to explain 

present events and anticipate future events» (Gay, 1996). 

5.2.2.3 Summary of the methodology choices 

The methodological choices made for project are summarised in Figure 16 (page 111) and 

discussed in more detail in sub-section 5.3 alongside the case studies of Socio-Technical 

Systems (STS).  

 

 

 

5.3 The selected case studies and research techniques to be used 

In this sub-section, the rational for the choice of case studies is provided (see Table 17, 112) 

alongside the choice of methods for collecting qualitative data. The choice of the case studies 

is made in order to reflect the Socio-Technical Systems (STS) as described in Chapter 2, with 

particular reference to the identified criticalities—i.e. complexity, uncertainty and public 

relevance. The STS cases represent socially sensitive and publicly relevant issues:  

infrastructures, energy and security with the food and agricultural sector being analysed in 

more depth in the final test case study. The case studies will represent different sustainability 

capitals and governance contexts that can cover the sustainability dimensions considered in 

the conceptual framework of governance for sustainability as described in Chapter 4.  
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Figure 16. The methodology choices 
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The provisional framework will be built out of their analysis and the earlier literature survey 

and will then be trialled in case study IV. 

Table 17. Techniques for case study analysis  

           

Technique 

 

 

 

Case studies 

Observation 

Documentary

/ historical 

analysis 

Survey/ 

questionnaire 

Interviews 

(historical, 

current and 

future 

visions) 

Workshop

s 

I: European 

Critical 

Electricity 

Infrastructure 

(ECEI) 

 

The ECEI 

failure and 

lessons to be 

learnt 

Frames of 

meaning applied 

to the risk of 

ECEI 

  

II: The security 

system in Finland 

compared with 

the Namibian. 

Finnish and 

Namibian contexts 

photographs 

experiences, 

interviews with 

locals 

Communication 

of security 

operators, 

photos and 

visual material 

 

Interviews to 

security 

operators  

 

III: Pathways of 

transition towards 

post-carbon 

society 

 Reports 

Stakeholders’ 

assessment 

 

Delphi 

methodology: 

probability and 

desirability 

 Focus Group 

IV: The security 

and sustainability 

of food systems 

(test case) 

 

Previous futures 

studies and 

reports 

 Interviews  
3 Workshops 

1 Conference 

 

5.3.1 Case Study I: the European Critical Electricity Infrastructure (ECEI)  

The first case study of the European Critical Electricity Infrastructure (ECEI) was chosen as 

it presented an example of failure in a Socio-Technical System (STS). It provides an example 

of manufactured capital (a critical infrastructural system) having a significant impact on 

financial and social capital and to a lesser extent on natural and human capitals.  

The case study of the ECEI will be conducted as an extension of an institutional research 

activity carried out at the European Commission – DG Joint Research Centre commissioned 

by the International Risk Governance Council (IRGC)  The institutional activity conducted at 

the European Commission has been planned to look at the specific context of an accident on 

the Lukmanier line between Switzerland and Italy in 2003 that caused a blackout over the all 

Italian peninsula, analysing the general concept of governance of critical infrastructures in 

Europe and comparing it to similar cases in US. The analysis done for the European 
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Commission will widened for this study, by consulting additional documents and reports 

about failures across different European countries and consulting more material on the cases 

in US. The documentary analysis will also analyse possible lessons to be learnt for their 

avoidance. In this way, the analysis of data for the present case study, starting from results 

published for the European Commission (Sajeva and Masera, 2006; Sajeva, Stefanini and 

Masera, 2006; Masera, Sajeva et. al, 2006), will integrate that by additional data to build 

greater robustness.  

5.3.1.1 Historical analysis 

The case study will be carried out through a systematic historical analysis of reports and 

publications relating to the ECEI accident of 2003, and comparing these to similar failures in 

the US and throughout Europe. The choice for the historical analysis is made because of the 

need to refer to events that occurred far in the past and in different locations and for which a 

great number of studies and reports was already available. As already specified in the 

previous sub-section 5.3.1, the data collection focuses first on documentary evidence of the 

ECEI accident (Sajeva and Masera, 2006; Masera, Sajeva et. al, 2006), compared to the crisis 

of the electric power system in North America and the evolution of the US electric power 

infrastructure, both from technological and economic perspectives, with its main criticalities 

and gaps in the management of risk (Sajeva, Stefanini and Masera, 2006). In particular, this 

latter part describes the failure of the electric power infrastructure in the US, as well as the 

governance policies, which were put in place in order to confront reliability and security 

matters and face technological and economic changes. The data analysis extends beyond the 

results published for the purposes of the study of the European Commission and considers 

similar cases throughout Europe comparing failures and lessons to be learnt. This identifies an 

evolutionary approach that reflects the vision of sustainability of STSs as a development 

process that analyses gaps and learns for the future (see sub-section 3.2). The historical 

analysis of documentation about the power failures is complemented with a mapping and 

assessment of the ECEI stakeholders and operators, in order to evaluate their main risk 

perspectives, concerns and perceptions, by the use of ‘frames of meaning’ (Grin and Van der 

Graaf, 1996).  

5.3.2 Case Study II: the security Socio-Technical System (STS) in Finland and Namibia 

A second case study of the security Socio-Technical System (STS) expands upon the 

technical notions of security and system reliability presented in the ECEI to evaluate security 
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systems from a wider cultural and socio-economic perspective that covers social and human 

capitals. Indeed, the contribution of this case study to the issue of governance for 

sustainability is important with regard to the social and human capitals, with some relevance 

for the environment. The case study will take advantage of an analysis realised for an EC FP7 

research project on the Finnish security Socio-Technical System (STS) (Sajeva and Kaivo-

oja, 2010a/2010b). This will be complemented by additional investigation on the same 

system, mainly consisting in contextual observation and photographing, content analysis of 

existing documentations and national policy strategies and re-analysis of original interviews 

for the purpose of this study. Moreover, the analysis extended to the Namibian security STS, 

already object of publication (Sajeva, 2012). The data collection for the Namibian context was 

performed in occasion of the personal commitment of the researcher in voluntary work at the 

Dolam orphanage in the Katutura slum of the Namibian capital city, Windhoek. The rationale 

of the analysis of two different contexts for the same STS, reported also in sub-section 6.3.6, 

is the consideration of two very different contexts that widens the perspective of analysis and 

build a more robust generalisation as John Hopkins University (2016) and Dubois and Gadde 

(2002: 554) previously argumented. In the context of this research, the use of two different 

contexts for the same case study provides robustness for the research methodology and for   

generating general sustainability criteria for STS that could be generalised and applicable 

throughout space and time. 

5.3.2.1 Interviewing 

Due to the main focus on the social and human capitals and the partially subjective nature of 

risk, the collection of different perspectives from security operators seemed necessary. The 

data collection methods for this case study includes a set of semi-structured face-to-face 

interviews undertaken by the researcher,  with key security organisations, including both 

historical, current and future perspectives.  

According to a conception of sustainability of the security STS as a development process (see 

sub-section 3.2), that includes historical perspectives, technological and societal changes that 

may represent challenges and the visions for the future, some main thematic areas are covered 

in this case study: 

 National understanding of security and its historical development  

 Security technologies: where is the limit? Debate on the use of technology (CCTV, 

biometrics)  
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 Security failures and main problems  

 Vision of secure technology/services development in the nearest future.   

These thematic areas relate to the analysis of current challenges or good practices, past 

failures and successful experiences, as well as future possible threats or sustainability 

pathways, that cover human, social and manufactured capital dimensions of the security STS. 

Semi-structured interviews are employed for this case based on these outline themes and more 

space is given to the natural development of the discussion according to the importance and 

value given by the interviewees on the specific issues at hand. This is felt to be important to 

understand the subjective component of security, as the social value of security problems may 

vary according to the social, historical, educational, professional or cultural background of the 

interviewees (see Table 28, page 151) and security organisations. Insight about the latter was 

also obtained through documentation analysis, and may depend as well on the nature and 

inclination of the single individual. Further detail is provided in sub-section 6.3). 

For this case study, the experts and security organisations interviewed are carefully chosen 

according to a typology of security agencies (Table 18, page 115), with the intention to 

represent the range of actors and agencies in the security sector. Even if the interviews were 

made in connection with the EC FP7 research project on the Finnish security Socio-Technical 

System (STS), as mentioned above, they were carried out for the purpose of this thesis, by 

keeping in mind the governance and sustainability issues. 

Table 18. The interview criteria for the security sector case 

Type of organisation Rational 

Systems integrators and multinational 

corporations 

Private integrated security services 

High-tech industrial companies (also 

multinationals) 

Technological development in security  

systems 

Research institutions/experts Academic security perspective 

Specialised, local or very small companies Vision from the perspective of small 

operators (for profit) 

Public authorities (e.g. Ministry of Internal 

Affairs) 

Public security 

Associations, networks, funding agencies, 

including non-profit organisations 

Non-profit security services for peace 

building, associations of stakeholders 
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In order to limit the disadvantages mentioned by Lemon in Table 14 (page 107), e.g. the lack 

of response on relevant issues, or the rising of irrelevant lines, the interviews are carried out 

by always keeping an eye to the themes and trying to recall the original discussion whenever 

it stray too far. The possible lack of commonality between responses might be present. In the 

same way, as the interview lasts just a limited time, problems of generalisability and 

reliability may arise (Huberman and Miles, 2002). These challenges will be faced, in the 

phase of analysis that is done in Chapter 6, by triangulating results and generating in this way 

more objective outcomes. 

5.3.2.2 Content analysis and observation 

The need to provide a more in-depth contextual understanding meant that the interviews will 

be triangulated with a content analysis of the communication and branding of security 

organisations, carried out both for the purposes of the EC FP7 project and then extended to 

further analysis. This involves a review of websites, reports, figures related to the 

communication of the security organisation, and by the observation and photographing of 

various situations that were able to communicate the security context in major cities. While 

the interviews will be designed to highlight the multitude of different individual perceptions 

and experiences of the interviewed people, the analysis of the information and communication 

at the level of the security organisations will provide information on the formal image they 

want to deliver outside.  

The observation for case study II will involve the collection and use of visual material and 

written documentation (see content analysis in sub-section 5.2.2) collected in the Finnish and 

Namibian contexts, with regard to the situations being, in order to triangulate them with the 

information gathered by the other techniques and derive conclusions, and relevant themes (see 

sub-section 5.4). 

5.3.3 Case study III: pathways towards a post-carbon society 

The third case study, concerning the pathways towards a post-carbon society, is chosen for 

two main reasons—adding coverage to the natural capital and providing a future perspective 

on the analysis. The issue of energy sustainability has a plurality of stakeholders at all scales 

form the local to the global. This case study is taken into consideration to cover 

environmental, social and manufactured sustainability capital dimensions, as well as for the 

evaluation of alternative choices that are particularly uncertain as they regard future and 

uncertain choices. The data collection analysis for this case study takes advantage of an earlier 
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European FP7 project (Sajeva and LaBelle, 2010) and is then expanded through documentary 

analysis, to additional insights on future energy pathways. 

5.3.3.1 About structured interviews and questionnaires 

The analysis of case study III aims at performing a tentative participatory process among 

relevant stakeholders, for the definition of future scenarios of transition in the energy Socio-

Technical System (STS) towards a post-carbon society. This exercise is intended to highlight 

the level of existing consensus about possibility and desirability of specific energy policies or 

operative measures that would proceed towards a post-carbon society, identifying in this way 

alternative future scenarios.  

For this reason, the process is carried out through the use of a qualitative Delphi exercise (see 

sub-section 5.2.2), including a structured on-line survey about the desirability and probability 

of alternative options and a quantitative technique—i.e. a statistical cluster analysis applied to 

the questionnaire outcomes, to identify the main alternative orientations. This analysis, done 

for the European FP7 project, is contained in the related publication (Sajeva and LaBelle, 

2010).  

The general disadvantage of the predetermined format of a structured approach, as mentioned 

by Lemon (1999), has been addressed in the following ways: 

- Firstly, the questionnaire will be planned by a Focus Group of relevant experts (see sub-

section 6.3) the most important aspects to be covered 

- Secondly, in order to give the possibility to participants to express own views, an open 

unstructured commentary will also be included 

- Thirdly, an assessment of stakeholders for the evaluation of their risk perspectives and 

concerns will be included, in order to allow having a picture also about the distribution of 

the answers according to own interests or personal and professional background  

This third consideration helps also to understand which type of respondents was participating, 

among those enquired, providing an evaluation on the level of reliability of the survey. About 

the risk of a very limited response, this is faced by involving over three thousand respondents, 

so that a satisfactory participation of about 150 people has been reported. 
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5.3.4 Case Study IV for testing and validation: the security and sustainability of the food 

system 

The previous case studies I, II and III, are carried out with the specific aim to generate the 

methodology and framework for the evaluation of Socio-technical Systems (STS)’ 

sustainability, which is the aim of this thesis. The final case study will be performed for the 

purpose of the testing of the framework generated, as described in Chapter 8—i.e. the 

Governance Assessment Matrix Exercise or GAME. This is chosen in relation to one of the 

most socially sensitive Socio-Technical Systems (STS), and is related to the security and 

sustainability of the food system. The rational for the choice of case has been the on-going 

participation in a number of activities in European FP7 projects for the formation of strategic 

research agendas at Finnish national and European international level (including ERA-nets 

and other European and global forums). In fact, the food system has the very critical purpose 

of providing food security and safety, as well as attempting to assure different dimensions of 

sustainability. At the same time, the food system is a very complex context in which many 

national and supranational institutions, as well as private operators act through initiatives that 

are often isolated from one another. In this light, the testing of the GAME matrix will be 

directed to generate a more holistic understanding, through the cross-analysis and 

triangulation of data from multiple sources, initiatives and participating actors. This case 

study will be analysed, in section 8, in more depth than the previous cases because it is 

intended as the problem context to trial and evaluate the provisional participatory governance 

methodology and framework. It will therefore be analysed both for its substantive context 

(food security) and for its practical contribution (decision support framework).  

The data collection for this case will also follow a multi-method approach, that is reported in 

Chapter 8. The need to refer to different sources and data-types is inherent in the GAME idea 

of making use of existing data that is gathered according to contextual situations and 

methodologies available, integrating and summarising it. A tool that would need for its own 

functioning to collect new data by a single method would not be effective, as too expensive 

and demanding for the user. The strength of the GAME is to be able to use different big data 

and realise a mind mapping that facilitates social learning.  

The test consisted in the application of the GAME process to the food case and in the 

acknowledgment of its validity for the planned purpose of implementing governance through 

social learning for more sustainable futures. This has involved the application of key 

sustainability criteria in order to design policy actions at more practical level that would 
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support decision-making for Socio-Technical Systems’ (STS) sustainability. The test case has 

also contributed to evaluate the challenges for the future application of the GAME, as put in 

evidence by the conclusive considerations of Chapter 9. The methodology of analysis of the 

data collected 

Summarising the choices that have been made for the research methodology, presented in 

sub-section 5.1-5.3, the research is conducted by a qualitative approach, a case study method 

and a multi-method data collection, as exemplified in Table 19 (page 119). 

Table 19. Research approaches, methods and techniques and justification for their use  

 

As is has been already described in sub-sections 5.3 and 5.4 a data triangulations is necessary 

to assure validity and to be able to generalise the research findings. Therefore, the 

methodology for implementing the triangulation analysis should be built while keeping in 

mind the aim of the research and the research questions that have been formulated in the 

literature section, with particular reference to the research question c that is here recalled:  

‘how to apply the concept of ‘governance for sustainability’ identified through an innovative 

methodological framework?’ 

This section explains the choice of the methodology employed in order to undertake the 

research—i.e. the approaches of analysis that can be adequate for the analysis of data in 

Qualitative approach 

To reflect  the 
governance 
for 
sustainability. 
To describe 
complicated 
phenomena 
and great 
amounts of 
data, logically 
interrelated 
by direct or 
indirect cause-
effect 
relationships  

Case Study Method 

“An empirical 
inquiry that 
investigates a 
contemporary 
phenomena 
within its real life 
context.” Yin 
(2003: 13, 14) 

To analyse 
diverse Socio-
Techincal Systems 
and contexts in 
order to derive 
generalised 
sustainability 
criteria that are 
shared  

Multi-method Techniques, to 

provide different data and sources for triangulation 

I. ECEI: 
Historical, 
literature 

II. Security 
STS: 

interviews, 
content 
analysis, 

observation, 
literature 

III. Future 
Energy: 
Delphi 

structured 
questionnaire 

and 
unstructured 
comments, 
quantitative 

cluster 
analysis 
(SSPS)   

IV. Food STS: 
content 
analysis, 

interviews, 3 
workshops, 1 
conference, 

literature 
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relation to the concept of governance for sustainability as described in Chapter 4. In other 

words, the theoretical approach and the definition of governance for sustainability of Chapter 

4 can serve as basis to build the empty structure and process for data analysis. This can be 

done by applying Maxwell’s Interactive Model of Research Design (see Figure 15 in sub-

section 5.1, page 103), as shown in Figure 17 (page 121) is employed for this purpose.  

In operating the choice for the methodology of analysis some guiding concepts of qualitative 

research (Lemon, 1999) are considered: 

 Understanding of the subject's perspective. 

 Placing actions and meanings in their social context. 

 Emphasising time, space and process. 

 Use of everyday contexts rather than experimental conditions. 

 Adoption of a range of data collection techniques. 

According to Blaikie (1993), social enquiry’s purpose is to explore, describe, understand, 

explain, change and evaluate. The author holds that this requires a range of techniques and the 

investigation of not well understood phenomena, informing possibly further research. As 

Lemon argues (1999), the main objective of issue based research the primary is to determine 

perceptions and possibility of learning about a particular issue and identify possible futures, in 

terms of directions or change. In doing so, the author continues, in the strategic process of 

knowledge creation, it is important to establish the 'decision space' in which individuals 

operate, empowering them in a context of local participatory development. This includes 

goals of social justice, equity and democracy (Mikkelson, 1995). This approach, as Lemon 

continues, is focused to the provision of a range of possible responses incorporating physical 

and technical aspects as well as socio-cultural ones. In this way, the author holds, issue driven 

research can contribute to inform the options to be considered at the contextual level. 
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Figure 17. Qualitative Research Design (after Maxwell, 2005). Sajeva 2016 

GOALS
Aim: to develop a governance for sustainability framework for the 
social learning and facilitation of more sustainable decision making 

in Socio-Technical Systems (STS).

Objectives:
a) To examine the literature on systems thinking, sustainable 

development and governance in order to identify synergies 
between them and develop a theoretical basis for the 

framework;  
b) To apply an abductive multi-method data collection approach, 

with reference to three case studies of Socio-Technical Systems 
(STS) (i.e., the European Critical Electricity Infrastructure (ECEI), 

the Finnish security system, and the transition pathways towards 
a post-carbon society within Europe), in order; 

c) To derive governance for sustainability criteria from a synthesis 
of the literature reviewed and case study analysis;

d) To incorporate the sustainability criteria into a generic 
participatory framework and toolkit; i.e., the Governance 

Assessment Matrix Exercise (GAME);
e) To undertake a final case study on food security in order to test 

and modify the GAME framework and method.

CONCEPTUAL FRAMEWORKS
Governance for sustainability by bounded 

capabilities:
- Systems’ adequacy: keep within the limits

- Learning about systems’ adequacy and 
building adaptive capacity

- Creating entitlements for meeting basic 
needs and human rights

- Setting standards for systems’ reliability and 
sustainability and entitlements for meeting 
needs: human-nature relationships balance 

and harmonisation

METHODS
Case study

Data collection abductive multi-method: 
documentary historical; interviews and Delphi 

survey; focus group; observation; literature

Data analysis:
- Triangulation by thematic analysis from 

different sources and Futures Wheel, translated 
into narratives

- Incorporation into a framework built on Five 
Capitals Model, pedigree matrices, Competence 

Matrices, for aggregation and generalisation

VALIDITY
Risks to validity:

- Misinterpretation and/or misreading of themes semantics
- Errors in data interpretation and narrative formation resulting in 

biased accounts
Manage risks to validity through:

- A methodology that systematically allows questioning own findings 
and search for complementary findings

- Testing by 3 participatory workshops and 1 conference and 
triangulation analysis with literature and interviews data sources

- Seek for contrary accounts to findings through countinuous experts’ 
elicitation among workshops’ participants (sustainability criteria & 

GAME methodology) and correct
- Submit findings to 'reality' checks, by presenting them in open 

conferences for the planning of European projects and for strategic 
planning within national and international institutional activities

Evidence claims through:
- Publication in peer reviewed journals

- Triangulation of evidence, methods & findings within literature for 
congruence

- Evidence data & findings with specific references (coding system)
- Findings have 'ring of truth' in terms of plausibility & realism

RESEARCH QUESTIONS

a)  Is current governance adequate to 
harmonise the different components of 

social, economic and ecological systems?

b) How to design the concept of 
governance for the purpose of Socio-

Technical Systems' sustainability?

c) How to apply the concept of 
governance identified through an 

innovative methodological framework
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5.3.5 The construction of an empty framework for analysis of multiple data-types and the 

implementation of governance for sustainability 

From a methodological perspective, the analysis of the case studies was planned to reflect the 

theoretical aspects of governance for sustainability as described in Chapter 4. In order to 

satisfy the requirements listed in Table 20, the methodology has taken advantage of 

conceptual insights that are typical of other evaluation methods, as already described and 

discussed in sub-section 4.6. 

Table 20. The empty framework of evaluation reflecting the governance for sustainability conceptual idea 

Governance for Sustainability 

requirements 

Existing methodologies or conceptual 

frameworks 

Allow the reporting of multiple data-types, 

realising social learning through generalisation of 

case study findings and re-application of 

generalised criteria to specific contexts. 

Edsteps Global Competence Matrix concept. Encoding 

system for referencing different data. Analyse, integrate, 

and synthesize insights: clustering, integration and 

summary of homogeneous data (categorisation of Futures 

methodologies). 

Allow a holistic evaluation of Socio-technical 

Systems’ sustainability that is extended to different 

capital dimensions  

Qualitative matricial structure of the pedigree matrix and 

scoring of attributes (Funtowicz and Ravetz, 1990) 

Five Capitals Model of sustainability. 

Allow the visioning of future implications 

emerging from current actions for scenario 

building and the cross-impact analysis within 

and between systems. 

Futures Wheel conceptual structure for analysing orders of 

impact 

 

The concept of Edsteps (2014, 2015) has inspired the construction of the empty framework 

that analyses single case studies of different type and applied in different context in order to 

learn about general criteria, and then uses these criteria to assess other case studies related to 

different specific contexts. Global Competence Matrices are used in fact to analyse, integrate, 

and synthesise insights through categorising multiple perspectives, integrating and 

summarising homogeneous data in order to draw defensible conclusions in order to 

«illuminate globally significant themes» (Edsteps, 2015).  

5.3.6 The empty matricial structure for data triangulation 

In order to understand this complexity it appears necessary to move away from disciplines 

limited within strict boundaries and embrace a method that integrates different, yet relevant 

disciplines (Lemon, 1999). In a context characterised by continuous change, systems’ 

interaction and interconnections of emerging relations, the empty structure for the analysis of 

case studies is built according to the conceptual idea of governance for sustainability as 

described in Chapter 4. The framework in intended to structure a process of social learning for 
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more informed judgement about alternative futures. On the one hand, this can be done by 

extending the participation of stakeholders and by increasing knowledge, but on the other 

hand by providing a methodology that would allow the participants to analyse possible 

impacts, synthesise best practices, in this way supporting an informed, transparent and 

accountable decision-making, based on phronesis (Flyvbjerg, 2012). The framework is 

designed to structure and capture the mentioned social-learning process by facilitating the 

participation of a wider community of stakeholders (e.g. the interviewed actors or the 

respondents of the survey). The action of facilitation is aimed at structuring the process and 

enable the agency of the participating actors and the triangulation of their inputs. This means 

that the facilitator just proposes a structure on the basis of a conceptual and a methodological 

framework but does not influence in any way the participants. The information gathered may 

be triangulated with existing literature or documentary analysis. The methodological structure 

is intended to generate arguments of discussion and make the sustainability criteria arise, 

while the facilitator remains as a final observer.  

For this purpose, some useful contributions can be derived from the techniques that are part of 

the existing evaluation methodologies. For instance, the approach of the Futures Wheel 

(2013) includes brainstorming that helps the participants to identify the potential 

consequences of changes, as expressed in terms of successive impacts of different order and 

to eventually choose between the possible options that can be pursued. However, these 

options need to reflect the concept of governance for sustainability identified, so that the data 

is classified according to the Five Capitals Model of Sustainability (Forum for the Future, 

2013). In order to provide an evaluation method, a ranking of the options according to a scale 

of their performance has to be provided. Therefore, the first analysis performed by the Futures 

Wheel (with the help of the produced narratives) has been incorporated in an empty matricial 

framework built ad hoc, inspired by the existing example of the pedigree matrix for 

qualitative assessment that is a part of the NUSAP evaluation (Funtowicz and Ravetz, 1990). 

The aim is to incorporate the data, correlated by the cause-effect relationships that are 

reported in the sources, or that are emerging from the analysis by means of the Futures Wheel 

(2013), according to  

- the capital dimensions of the Five Capitals Model of sustainability (x-axis), identified by 

coloured cells, or white cells for themes spreading across more than one capital to capture 

the interdependencies and multi-impact effects,  
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- the level of impact by a scoring system (y-axis). The sustainability level is represented by 

challenges, worsening situations, failures, goals and policies/actions for improvement. 

The element of novelty of the composition of the Edsteps approach for learning, the Futures 

Wheel (2013) for determination of impacts and possible scenarios, and the pedigree matrix for 

evaluation stays in the analysis of impacts between the different types of capital, and in the 

determination of main sustainability criteria, valid for specific Socio-Technical Systems 

(STS) and contexts, as well as generalised for STSs. This way, the Five Capital Model is 

enhanced by a dynamic component of impact analysis according to the conceptual thinking of 

the Futures Wheel (2013), in order to identify the interconnections and the dynamic relations 

between the different capitals. The method of analysis just described is represented in Figure 

18 (page 124).  

This procedure has allowed visualising the position of the data grouped according to the 

capital dimensions and impact produced in the past or that could be produced in the future, in 

 

Figure 18. The GAME empty structure for data analysis across the Five Capitals Model (as published in 

Sajeva, Sahota and Lemon, 2015) 
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terms of causes of systems’ failures and lessons learned or improvements proposed in the case 

studies, and identify in the empty structure some main scenarios. As Dubois and Gadde 

reports (2002: 556), the data is not pushed into established clusters. Results in terms of 

combination of theory and contexts can be acknowledged when they naturally fit and are 

explained by existing theories or factual data, without distorting their meaning and nature. In 

order to convey the specific data and transform it into information, this is organised in 

common cells of the empty matricial structure in a synthetic way, in terms of straight 

citations, single or combined paraphrases, thereby realising a cross analysis between one or 

more sources, according to the traditional scientific method. According to the abductive 

approach, often the data is put in relation with existing conceptual frameworks, theories and 

literature at support.  

5.3.6.1 Triangulating and integrating different data-type from different sources and methods 

The matricial structure as described in sub-section 5.4.2 has been planned with the aim to 

incorporate and integrate multiple data sets of different types within and between the different 

cases and from a number of different sources—historical and content analysis, observation, 

interviews, workshops and questionnaires (see Figure 19, page 125).  

 

Figure 19. The data triangulation and integration 

 

In order to analyse data it has been encoded by type of analysis (workshop, questionnaire or 

type of interviewee consulted), case study (I, II, III, or IV) and a specific number indicating 

Triangulation 
and 

integration in 
a unique 

framework 

Workshops 

Content 
analysis 

Interviews 

Hiatorical 
analysis 

Literature 

Delphi 
questionn

aire 
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the single contribution (typically from interviewees). The numbers in brackets refer to the 

analysis of reports or relevant literature undertaken for implementing the abductive approach 

(see Table 21, page 126). This allowed the researcher to keep track of the data source and the 

case study, as represented in Table 21 (page 126).  

 

Once encoded, the data a thematic analysis (see Figure 20, page 127) involved, for each of the 

case studies, the following procedures: 

- Grouping of data from different source that are fully replicated, communicate similar 

messages, or complement one another, highlighting the triangulation process (see Figure 

19, page 125; Table 22, page 128 and Table 23, page 129). 

- Confronting data from different sources, supported by experts’ contributions, especially 

in case of more uncertainty 

Table 21. The classification and encoding of data 
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- Analysing multiple cause-effect relationships within and between systems applying the 

Futures Wheel for the determination of successive order of impacts (see cause-effect 

relationships in Figure 24, page 141; Figure 27, page 153; Figure 28, page 154).  

- Translating these multiple impacts into narratives that can explain the analysis 

undertaken, identifying ‘narrative scenarios’ (examples in sub-sections 6.2.1, 6.3.2-6.3.8, 

8.2). 

 

 

In many cases, the nature of the data identifies different sub-dimensions within the capitals or 

separate groups of information going across them. For instance, in the case of the failures of 

European Electric Power Infrastructure (ECEI), an additional sub-dimension describing 

technical issues is generated; this is different from the other case studies. This ‘natural 

clustering’ of data within the empty structure for the construction of the GAME methodology 

realises a ‘mind mapping’ in the terminology of Valqui Vidal (2005), naturally identifying 

one or more scenarios, corresponding to the specific historical and societal developments, or 

choices made, across space or time. So, different scenarios can refer to different choices, that 

were made in different contexts or historical times. 

Challenge 

[c1] 
Action 

[a1] = 

f([c1]) 

Worsening 

[w1] 
Failure 

F1: 

f([w1];  

Goal G: 

f([a1, a2, 

F1] 

Action 

[a2] 

Worsening 

[w2] 

Determination of 

sustainability criteria 

Figure 20. The thematic analysis exemplified by functions 
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Table 22. Structure of the methodological approach 
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Table 23. Example of triangulation for the case study of the European Critical Electricity Infrastructure (ECEI) 
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Figure 21. The case study analysis comprised of data collection (sub-section 5.2), thematic analysis (sub-section 5.3) and incorporation in a framework for criteria generation (sub-

section 5.4) of successive case studies 
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The three case studies have been developed in order to identify the main critical elements that 

undermine sustainability of different Socio-Technical Systems (STS) and let the sustainability 

criteria emerge from each of them. The Futures Wheels has been able first introduced to 

understand, from the initial messy data, the propagation of impacts and the alternative 

scenarios that have been produced or could possibly be produced, as explained by the related 

narratives. The successive integration into a matricial structure has created knowledge, in 

terms of linked impacts between different capitals and stakeholder evaluation of the 

sustainability of the scenarios produced.  

This procedure can realise the conceptual idea of Flyvberg (2001) about the need to develop 

general rules, that have to been applied to specific contexts, what Wilden calls ‘games’ 

(Flyvbjerg, 2001:43). This way, the data related to different case studies, both in space and 

time, is generalised, to find common principles or rules that are applicable in all systems but 

can be adopted or disregarded according to the contingencies of contextual situations. The 

determination of common and generalised core governance for sustainability criteria—the 

‘rules of the game’—resulting from the process of social learning about more objective and 

measurable evidence seems necessary in order to reduce the uncertainty that derives from 

more subjective visions, thereby reducing the vagueness of governance initiatives. 

In other terms, the triangulation analysis within and between systems aims at integrating these 

multiple data sets to form the general ‘rules’ which in Wilden’s terms, ‘are not the game’ but 

which have to be adapted to contextual factors at each successive application, (Flyvbjerg, 

2001:43). These can be considered as guiding principles towards sustainability (see also the 

final GAME process in Chapter 8). The integration and generalisation of the sustainability 

requirements of ‘the single games’ (here represented by the case studies) determine the 

general sustainability criteria, ‘the general rules’ or the ‘constraints’, in Giddens’ terms, which 

delimit Socio-Technical Systems (STS) (physically and conceptually). These core principles 

represent non-negotiable foundations of sustainable governance. However, the manner in 

which they are delivered may vary considerably, as subject to different perspectives on that 

delivery. Effective social structures can therefore develop according to such criteria at each 

successive application and new system, ‘adjusting’ the related actions and policies according 

to the contingent and contextual matter, or ‘game’ (Flyvbjerg, 2001). Governance for 

sustainability is therefore realised by making a distinction between a principle (that is non-

negotiable) and its realisation (which is open to negotiation). The empty structure for data 

evaluation (see Figure 18, page 124) paves the way towards the final aim of the research—the 
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realisation of tools that practically implements the concept of governance for sustainability 

and develops a methodology for governance deliberation, according to a vision of 

entitlements and capabilities for human agency within measurable and interpretive 

sustainability criteria (systems’ constraints and boundaries). 

5.4 Summary of the research methodology design for the aim of the thesis 

In summary, in order to develop a participatory governance framework for more sustainable 

decision making in Socio-Technical Systems (STS), the research methodology and process is 

structured according to the following steps (Figure 22, page 133): 

1. Choice about  

a. the qualitative approach (sub-section 5.1.1);  

b. the case study method (see sub-section 5.2.1);  

c. the identification of relevant case studies  selected among socially sensitive and publicly 

relevant Socio-Technical Systems as those described in Chapter 2, (see sub-section 5.3) 

(STS) 

d. multi-method data collection (see sub-section 5.3), planned in order to align some, 

among existing qualitative and quantitative techniques, to case study contexts and 

specific characteristics. The data will be complemented with literature sources, 

according to an abductive approach, in order to allow a successive triangulation. 

2. Development of an analytical protocol for the case studies that can support the generation 

of a provisional decision support framework through the incorporation and analysis of 

data from the selected case studies, inspired by existing methodologies (see sub-section 

5.4). This aims at constructing the methodology for the implementation of the conceptual 

ideas underpinning the governance approach presented in Chapter 4—i.e. the 

harmonisation and integration of the sustainability pillars through the Five Capitals 

Model of Sustainability, the systemic and holistic analysis of impacts within and between 

systems, the reference to basic needs and bounded capabilities inherent in sustainable 

development and the search for related sustainability criteria, the implementation of the 

principle of accountability. 

3. The incorporation of the data from the case studies into the empty framework (see 

Chapter 6), resulting in a Governance Assessment Matrix Exercise (GAME) (see Chapter 

7). The GAME is tested in a final case study, in which the sustainability criteria are taken 

as guidelines for the determination of goals and contextual actions.  
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Qualitative data analysis: thematic triangulation across five 

capitals (sub-section 5.5) 

Multi-method case study from past, present and future (sub-section 5.2 and 5.3) 

Case study I: historical 

documentary analysis 

Case study II : content 

analysis, observation and 

interviews, validated by 

literature 

 

Case study III: focus 

group, stakeholders’ 

assessment, Delphi, 

quantitative cluster 

analysis 

Social learning Process through  

back-casting and Future Workshop 

Governance for Socio-

Technical Systems’ 

sustainability: theoretical 

findings (Chapter 2) 

 

GAME testing and validation through 

triangulation: integrating results from the case 

studies (contexts) to form general sustainability 

criteria, ’the rules or constraints and the enablers’ 

Applying the rules to the 

context: testing on a final 

case study, reframing and 

’adjusting’: creating 

enablers 

Thesis: GAME matrix as 

a social structure for 

systems’ sustainability: 

policy and operative 

measures 

  

 

Deduction, quantitative decontextualised 

analysis: indicators, cost-benefit analysis 

Induction and grounded: theory 

generated from data 

Ethnography: cultural groups 

Abductive qualitative approach (sub-section 5.1) 

Figure 22. The methodology of the research process 

Qualitative 

Assessment Matrices 
Futures Wheel 

GAME matrix framework 

Five Capitals Model of 

Sustainability 
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6 The case study analysis of Socio-Technical Systems (STS) and 

infrastructures 

Objective 
To present the case studies of different Socio-Technical Systems (STS) 

and build the GAME structure and framework and the sustainability 

criteria by successive integrations 

Content 

6.1. The scientific role within the international contexts and the 

implementation of the thematic analysis 

6.2. The case study of the European Critical Electricity Infrastructure 

(ECEI) 

6.3. The case study of the Finnish Security Socio-Technical System (STS) 

6.4. The evolution of the energy Socio-Technical System towards a post-

carbon society 

 

In this chapter, the case studies of Socio-Technical Systems (STS) are developed in order to 

represent different times, places, institutional cultures, system-types and sustainability 

dimensions. 

STSs can involve the general aspects of security, energy or food systems, or then they can 

refer to more specific sub-systems, such as for instance critical infrastructures for the 

provision of health, water, electricity services, which are critical for the functioning of larger 

systems. The key aspect is that all systems are characterised by the criticalities of complexity, 

uncertainty and high public relevance (see sub-sections 2.2-2.4). Addressing the 

vulnerabilities of infrastructures, for instance, necessitates greater flexibility and an 

evolutionary approach that can span both public and private sectors, protecting both domestic 

and international interests. Every department and agency of federal, state and local 

governments is responsible for protecting their own infrastructure, however the single actions 

might not be effective in the context of enhanced complexity.  

As already described in detail in sub-section 5.3, the rationale behind the choice of systems 

and sub-systems that are very different from one another is that the aim of the research is not 

to develop a methodology and framework for the determination of sustainability criteria that 

are specific to a particular system, context, country or region. Rather it is to develop a process 

for social learning that can be applied to different STSs.   

In the context of this research, even when some general criteria—guidelines for systems’ 

sustainability—are set, the realisation of specific policies and operative measures relate  to the 

particular context they are applied to.   
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If specific cases demonstrate the invalidity of the criteria, a justified proposal for changing 

them, or making an exception could be made. For specific situations, laws often have 

exceptions, for instance whenever harm is caused out of self-defence. In the same way, 

scientific rules also allow exceptions, when this depends upon particular conditions. The case 

study analysis is indeed directed to study how systems, characterised by specific and 

contextual differences, share common principles and rules, which allows their smooth and 

integrated functioning, in the consideration of the relations between them and with the 

systems in which they are embedded. These rules mean that each system is not operated as a 

single entity, according to oversimplified models, but instead by taking into account of the 

complexity of existing interconnections. The case study analysis has therefore the aim to 

initiate a process of social learning about which the common sustainability criteria are, and 

how they can be applied to the different contexts, to give the direction towards more 

sustainable futures, searching for the ‘sustainability rules’ of the ‘game’ (Flyvbjerg, 2001). 

6.1 The scientific role within the institutional contexts and the implementation 

of the thematic analysis 

In the light of the rationale presented above, the case studies described in sub-section 5.3 are 

hereafter recalled, with particular reference to the institutional role covered and the 

achievements realised during the research journey. 

The author started the research related to this study while working as a Scientific Officer at 

the European Commission, DG Joint Research Centre, Institute for the Protection and 

Security of the Citizen, Security of Critical Networked Infrastructure (SCNI) department. The 

case study of the European Critical Electricity Infrastructure (ECEI) was initially triggered by 

a very specific accident in a local context. Therefore, an institutional research activity was 

initially carried out for the International Risk Governance Council (IRGC) on the security and 

reliability of the ECEI.   

After the experience at the European Commission, the researcher was enrolled as a Project 

Manager at Finland Futures Research Centre, spin-off special department of the University of 

Turku (Finland). Naturally, he transferred his Doctoral studies to the University of Turku, 

Department of Economic Sociology. In recovering that role, the researcher was in charge of 

three different projects, two of which he recognised as appropriate additional case studies. 

The second case study on the security Socio-Technical System (STS), has been initially 

carried out in Finland, in connection to the EC FP7 “Privacy Awareness through Security 
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Branding” (PATS) project. The project produced reports (Sajeva and Kaivo-oja, 2010 a/b, 

whose data and content was used for the analysis of the second case study. The project 

considered local culture and private and public organisations as well as experts, engaged with 

the security process. However, Finland is a small country with a very particular cultural 

context, even when compared to the other European countries. In order to provide a more 

robust analysis and comparison an additional observational study and documentation analysis 

has been focused on the Namibian security STS. The reason for choosing contexts that are so 

different is that the further two contexts are from each other, the greater the potential for 

identifying generic sustainability criteria. The analysis and observation from the author’s 

personal experience in Namibia, as well as the related literature considered, highlighted the 

same key factors that are needed for the sustainability of the security STS. It is clear that the 

policies and the concrete actions that are needed to meet the sustainability criteria will be 

different and will have to take the local culture, habits, geographical conditions into account. 

Still, some general, more objective and less negotiable criteria, at a higher level of abstraction, 

can be defined as guiding principles.  

The third case study on the future pathways towards a post-carbon society in Europe is carried 

out in order to complement the previous cases, that were based on the idea of learning from 

the past, with an approach that is more oriented to the choice among possible and desirable 

futures. Therefore it takes advantage of the results of a previous EC FP7 “Pathways for 

carbon transition” (PACT) project, which aimed at identifying future scenarios of transition 

towards a post-carbon society.  

Table 24. The thematic analysis for the three case studies 

Case study Thematic triangulation (from data 

to information) 

 

Incorporation in the 

empty matricial 

structure 

Aggregation and generalisation 

of themes, to generate general 

sustainability criteria (from 

information to knowledge) 

ECEI 
Futures Wheel 

impact analysis 

and generation 

of narratives 

from qualitative 

data 

Sub-section 6.2.1; 

Figure 24, page 

141  

Sub-section 6.2.2; 

Figure 25, page 143; 

Table 25, page 145 

Table 26, page 146 

Security Sub-section 

6.3.1 ; Figure 27, 

page 153 ; Figure 

28, page 154 

Figure 29, page 158; 

Figure 30, page 159 

Table 31, page 157 

Post-

carbon 

society 

Cluster analysis 

of quantitative 

data from 

Delphi survey 

Appendix II, page 

278; Table 57, 

page 287; Figure 

48, page 293 

Sub-section 6.4.2 

(results of the scenario 

III.1 generated from 

the matrix) 

Table 38, page 183 
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The past-present-future multi-method analysis (see Figure 22, page 133) puts the basis for the 

formation of the GAME methodology and framework that is presented in Chapter 7 and based 

on the analysis of present challenges, failures, future goals and actions to reach them.  

The thematic analysis applied for the three case studies (see the examples in the following 

sub-sections for each case 6.2, 6.3 and 6.4) has been applied according to the methodology 

presented in sub-section 5.4 and has involved some steps, summarised in Table 24, page 136. 

6.2 The case study of the European Critical Electricity Infrastructure (ECEI) 

system   

The first case study of the European Critical Electricity Infrastructure (ECEI) is chosen 

according to the rational presented in sub-section 5.3.1. In this sub-section an example of the 

analysis performed for this case study, according to the methodological framework presented 

in Chapter 5, is presented. In particular, the case study has been developed through data 

concerning: 

 The analysis of the occurrence of the incident, triggering the blackout of the entire Italian 

territory and an analysis of other similar incidents around the world, by the consultation 

of relevant reports and literature. The event and the sequence of cause effect relationships 

that triggered the development of the case study is represented in Figure 24 (page 141).  

 A first mapping of the actors of the ECEI and an analysis of their risk management 

perspectives [Q.I.1]. 

 A comparative historical analysis of market failure in the American energy system by the 

analysis of relevant narratives. 

6.2.1 Thematic triangulation: Futures Wheel impact analysis and generation of narratives 

The first step involves the analysis of any relevant data collected and previously encoded in 

brackets [XX] (see Table 21, page 126) by the impact analysis of the Future Wheels and the 

contextual generation of narratives. In this way, the data is converted into information as it is 

aggregated and put in relation with other data by the Futures Wheel and scientific reasoning 

(see Figure 24, page 141).  

6.2.1.1 An extract of the narrative material for the ECEI case study: the failures of the ECEI 

and the goals for the reliability of the system 

In this sub-section, an example of the narrative generated by the data is provided.  
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Some challenges—the changes occurring in the technological dimension—have been 

identified. One of these changes consisted in the greater efficiency of generation of electricity, 

due to the developments reached in gas-turbine technology, that made power cogeneration 

especially convenient (Smithsonian Institute, 2014) [311], triggering the end of monopoly in 

the electricity market. From the human and social perspective, in absence of monopoly, the 

liberalised markets determined new challenges and risks, as they limited the responsibilities of 

single operators to isolated business interests, and to subjective evaluations of costs and 

benefits, losing the holistic vision of the potential effects on larger communities of 

stakeholders or entire societies (Gheorghe, Masera et al., 2007; Sajeva and Masera, 2006; 

Sajeva, 2012) [102] [218] [210]. What makes the situation critical is, as CRO reports (2011) 

[310], the increasing dependency of societies on power supply for electronics, industrial 

production, and the majority of actions in daily life: «electricity is the backbone of each 

industrialised society and economy». Electricity is in fact a critical factor for maintaining all 

modern conveniences and standards of living of societies, including their security and safety 

Figure 23. Trans-boundary physical energy exchanges in Europe in 2005 (UCTE, 2006, source: 

International Risk Governance Council, IRGC, 2006) [125] 
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(Sajeva, Stefanini and Masera, 2006) [220]. Considering that the ECEI is a socio-technical 

artefact, functioning as a unit, embedding administrations, operators and markets, connecting 

different regions but behaving as a unity [102], as showed by the trans-boundary physical 

energy exchange in Europe in 2005 (see Figure 23, page 138) [125]. The increased system 

weaknesses and operational risks inherent in the recent developments of the European 

electricity market were found in the high level of cross-border exchanges [322]. The 

worsening of the situation, in such conditions, can be explained by the impact onto the 

different capitals, and in turn, the following failure of the system, involving impacts on 

dimensions belonging to other systems. In short, the changes due to technological 

development have not been faced by the adaptation of both technological and social systems, 

producing a problem of inadequacy of the interconnected electric power system. 

This has triggered failures in the physical and market systems, cascading onto other systems 

and affecting the social and human dimensions of sustainability. This analysis of the 

criticalities of the system puts in evidence a first scenario, identified by the red profile (see 

Table 25, page 145 and, in Appendix I, Table 55, page 276). According to this scenario, the 

logic of free markets has considered that an infrastructure, even when having great relevance 

for the well-being and security of the society, can be managed in a regime of free and 

unregulated markets by isolated approaches only because the economic justification of the 

monopoly has ceased to exist, without assessing all possible impacts within and across 

systems.  

The inadequacy of the markets and of mechanisms for reliability assurance to control 

situations which are more risky and uncertain [43] than in the past, generated the urgent 

question of how to manage such complexity. One of the main problems is that the current 

trends toward privatisation of systems and management practices does not necessarily pursue 

common goals, and the sum of isolated actions does not constitute a proper integration 

towards the common objective of systems’ reliability assurance. In fact, the change in the 

whole structure of the electric power system was not followed by adequate changes in the 

regulatory and legislative base [322], determining a lack of coordination and control [220] 

[311]. However, the systems’ failures have suggested alternative paths to respond to the 

changing situation [102] by authorities, such as, for instance, the North American Electric 

Reliability Corporation (NERC), researchers and stakeholders.  
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6.2.2 The analysis of the ECEI Socio-Technical System (STS) by incorporation into the 

empty framework 

In this second phase, the data analysis realised by the use of the Futures Wheel and reported 

as narrative has been incorporated into the empty matricial structure, according to the 

methodology of analysis described in Chapter 5. The narratives, once populating the empty 

framework, have provided a general analysis (see the examples of  Figure 25, page 143 and of 

Table 25, page 145, and the main analysis in Table 55 in the Appendix, at page 276), that 

describes the different scenarios represented by red and blue boxes classified per capital and 

according to their level of sustainability. The data contained in the narratives are located in 

the matrix where they naturally belong according to the source consulted, for instance if 

considered challenges or risks. Groups of similar data are therefore located in a same cell or 

cells close to one another. The data is then summarised and generalised by paraphrasing data 

and conserving the reference, in order to track the different sources. This procedure realises a 

mind mapping (Valqui Vidal, 2005), and identifies possible scenarios. The blue circles 

represent the aspects that are common to both scenarios (see Figure 26, page 148). In this case 

study, the human dimension of sustainability has been divided into two parts, the human 

security as absence of threats to humans and the threats of the human action. This is because 

in this specific case study, much of human insecurity is produced by humans themselves. In 

the same way it can produce harm on all other dimensions of sustainability. This division has 

been then maintained only for the human capital in the second case study of the security 

Socio-Technical System (STS), and abandoned for the third case study of future energy STS. 

The reason for this is that the division had no meaning for the type of information contained 

in the data. 

Some themes concerning market and technological failures are reported in Figure 25 (page 

143) and Table 25, page 145. They are marked by red and identify a red scenario, 

characterised, for instance, by: 

- Lack of cooperation and insufficient coordination 

- Market structures that allow for exceeding the technical capacity of other systems, and 

therefore 

- Use of infrastructures in ways not contemplated in their original design,  system 

operation too close to upper limits, generating their unpredictable behaviour  

- Absence of systems’ integration (in this case technical and market systems 
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Figure 24. The cause-effect relationship of the event triggering the ECEI case study 
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The themes of this ECEI case study, that identify failures call in fact for solutions, and some 

lessons to be learnt are put in evidence by the blue cells scenario (see Table 25, page 145). 

For instance, the end of monopoly is not necessarily to be considered as negative, especially 

because it created the favourable conditions for solar energy producers, wind power 

generators and other kind of renewable energy technologies to make generation industry 

flourish (Smithsonian Institute, 2014) [311], while producing extra power without impacting 

onto the environment [332]. Here, in the analysis, the blue circles identifies aspects that are 

common to the two scenarios (see Figure 26, page 148). Even acknowledging the 

improvements on the side of the environmental sustainability and on the social aspects of the 

new energy markets, the security of the systems cannot be left without control and alternative 

systems for security assurance have to be put in place.  For instance the coordination of more 

local generators of renewable energy could be attached to micro smart grids that can be 

instantly disconnected in case of failure of one or more parts of the system; thereby 

guaranteeing the self-sufficiency of local areas [R.I.1]. Moreover, interdependent systems 

cannot be operated as if they were independent and closer coordination is required [337]. 

Entities for cooperation and governance and mandatory standards should be put in place to 

deal with issues of public relevance [218]. From the point of view of the manufactured 

capital, short-term blackouts of a few minutes causing inconveniences can be considered as 

normal [220] [310] but in order to avoid irreversible or greater harm, systems should be kept 

well below their limits, avoiding work under conditions of stress [347] [322]. 

These aspects mentioned above have been considered as possible goals, alongside the 

financial dimension, to raise awareness of the re-insurance industry about the possible risks 

and with the goals covering the human perspective, to raise awareness of major emerging 

risks relevant to society: standardising disclosure, stakeholder dialogue; knowledge sharing 

and developing best practice solutions [310]. These goals call for actions and policies 

adequately designed to achieve them. The failure of insurance mechanisms and financial 

evaluations, able to measure just 20-25% of supply chain disruptions, calls for actions of 

improving communication and transparency on the uncertainty of financial evaluation of risk 

and losses and perhaps of creation of alternative evaluation systems [310]. In order to raise 

awareness of the risk relevant to society, «timely information to electricity customers about 

planned supply interruptions is decisive to keep damages within a limit» [322].  
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Figure 25. Example of thematic analysis by data aggregation in the empty matricial structure 
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In order to limit damage to few minutes disruptions, a logic of spreading and isolating the risk 

to break the complexity and reduce vulnerabilities could be adopted, for instance by assuring 

local self-sufficiency and local micro grids [R.I.1].  

These goals, appropriately generalised, have been translated into criteria grouped around 

some thematic areas, as reported in Table 26 (page 146), that can be applied to any system. 

For instance, as described in the first row, there is a need to focus on the prevention of harm 

for society and human security and designing systems that are adequate to maintain their 

functions throughout time. This implies the avoidance of systems to work under conditions of 

stress, too close to their limits or to the limits of connected systems. As we can see, many of 

them spread across different capitals and show the high complexity and uncertainty of 

systems. Even trying to classify the different issues according to capitals and sub-dimensions 

of these, and assign then the sustainability criteria to thematic areas, this can be done only 

with approximation. This demonstrates the need for a multidisciplinary and holistic approach. 

In dealing with complex systems, we can have only a rough picture of a situation and the 

impacts of actions, so that it becomes important to understand and learn about some strong yet 

general sustainability criteria that can be adapted contextually. The insertion of data in the 

empty framework also generates graphic representations of the scenarios that are presented on 

the right side of Table 55 (page 276 in Appendix I) and in Figure 26 (page 148).  

The themes summarised above suggest the possibility for generalisation to other types of 

systems and infrastructures, and therefore will contribute to the formation of more general 

sustainability criteria. The question to be answered is: are these themes able to maintain the 

role of general criteria in the pursuit of sustainability? This question is answered by 

generalising the core sustainability criteria for the ECEI in a final matrix, presented at the 

bottom of Table 55 (page 276 in Appendix I) and in Table 26 (page 146), and applying them 

to a different case study, in order to build their robustness. In Table 27 (page 147), a summary 

of the sustainability criteria is presented, in order to test the validity of the sustainability 

criteria for other case studies and therefore to verify whether they can be considered as 

general criteria. In the following sub-sections which present the other case studies the scheme 

is developed to a) verify the validity of the generalised criteria for the new case and b) 

integrate further criteria that are considered relevant. 
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Table 25. Example of the thematic analysis for the ECEI (Sajeva, Sahota and Lemon, 2015) 
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Table 26. The GAME sustainability criteria for the ECEI 
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Table 27. A scheme for the analysis of sustainability criteria throughout the integration of more successive case studies: Case study I of ECEI. 
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Figure 26. The red critical analysis and the possible blue future scenario towards the sustainability and reliability of the ECEI 
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6.3 The case study of the Finnish security Socio-Technical System (STS) 

As mentioned in the previous sub-section, the analysis undertaken for this second case study 

builds upon the sustainability criteria generated for the first one.  This will check their validity 

for a different system (STS) and context and identify sustainability dimensions not yet 

considered.  

This second case study extends the security of infrastructures to human security, enlarging in 

this way the scope of the analysis for the generalisation of sustainability criteria. The rationale 

for the case study of the Finnish security STS, as mentioned in sub-section 5.3, is to describe 

the national understanding of security and the historical development that led to the rise of 

private security services and to an increasing adoption and use of security technologies 

(CCTV, biometrics). The analysis aims at understanding the opportunities, limits and threats 

of the changes that have emerged within the security system, possibly leading to failures. A 

futures research approach involving the visioning of the development of security technology 

and services in the nearest future is adopted in order to understand the pathways (goals and 

related actions) for building human security.  

The analysis of the security STS is carried out according to the same procedure that was used 

for the first case study of the ECEI, as presented in Chapter 5. Narratives are produced by 

referring to the encoded data in brackets [XX], referring to the interviews (see Table 21, page 

126), and to other relevant material (the encoded references listed at the end of the thesis). The 

methods of data collection included stakeholder interviews, integrated with an analysis of the 

communication by security organisations and by relevant literature. Meeting the participants 

has not always been easy and some of them have declined the invitation. Moreover, they 

preferred to keep their own and their organisations’ identity confidential, so that all interviews 

were conducted with an assurance of anonymity and not recorded. However, in order to 

realise a reliable transcription, the interviewees were asked to speak clearly and where 

required repeat the important concepts. The organisations interviewed covered the following 

activities: 

 «Sales of professional services and consultancy on specific security issues 

 Defence of the Finnish internal territory from security threats 

 National and personal security, public security, internal security as a whole in 

relation to the principle according to which the security of the citizens is considered 

as a right  

 Enhancement of well-being for the improvement of people's security  
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 Peace building for the resolution of crises, political conflicts or national rights 

 Private surveillance, locking systems and transport of valuable goods  

 Security protection, roles of security officers (in Finnish, “järjestyksenvalvoja”) 

 Private investigation, resolving crimes and finding lost people 

 Inspection of companies in the event of non-respect of contracts, for instance false 

declarations to insurance companies 

 Development of special technologies, import and retail of security products (alarms, 

sensors) 

 Representation, role of agents of banks and insurance companies, according to an 

integrated approach of security  

 Combating against money laundering 

 Security expertise and consultancy, also for privacy protection 

 Corporate security and policy consultancy including support and assistance to clients 

for the development and implementation of business continuity plans, security 

strategies and risk management policies 

 Export of security technology» 

The data was used then to populate the GAME empty structure (in relation to the thematic 

areas as presented in sub-section 5.3.2), and to produce three main scenarios, the first focused 

on the historical perspective of security in Finland, the second referred to the changes in 

international geopolitics and the third to the divergence of subjective from objective security 

and the widening of the market of private security. A fourth scenario has been hypothesised 

with reference to security systems in developing countries (i.e. the Namibian system), in order 

to make a comparison between contexts which are very far from each other and thereby 

reduce uncertainty and identify more general sustainability criteria for security systems. In the 

following sub-sections 6.3.2 – 6.3.5, the narrative realised for the case study, and the related 

scenarios, are reported. 



 

151 

 

Table 28. The Finnish security case interviews 

Systems integrators, 

multinational 

corporations 

High-tech companies Research 

institutions/experts 

Specialised, local or 

very small companies 

Public institutions Associations, non-

profit 

organisations 

[MNC.II.1]  
Multinational company of 

security services 

[Hi.II.1] 
Multinational producer of 

security technologies 

[R.II.1] 
Professor and Head of the 

Electronics and Information 

Technology Division at Finnish 

Defence Forces 

[SME.II.1]  
Corporate security and policy 

consultancy company for 

business continuity plans, 

security strategies and risk 

management policies. 

[PUB.II.1]  
Public Officer 

[A.II.1] 
Finnish independent 

non-profit organisation 

for conflict resolution 

and sustainable peace 

[MNC.II.2]  [Hi.II.2] 
Director of international 

sales of high security 

technology producer 

[R.II.2] [SME.II.2]  [PUB.II.2]  [A.II.2] 
Multinational company of 

security services 
Security expert in the field of crises 

management, Military Officer, 

Ph.D. in Military Science and Arts, 

working in the academic, public 

and private sectors. 

Agency of private 

investigation, patrol and 

integrated services and sale of 

security technologies 

Parliamentarian Security expert, director 

of an association 460 

among banks and 

insurance companies 

[MNC.II.3]  [Hi.II.3] 
Security wireless technology 

company 

[R.II.3] [SME.II.3] [PUB.II/IV.3] [A.II.3] 

Multinational company of 

security services, operators 

in the urban space 

Professor of Industrial Risk 

Management in an international and 

multitechnological applied research 

organization 

Leading provider of open 

platform Video Management 

Systems (VMS) for IP and 

camera surveillance 

applications and systems 

Ministerial research and 

development 

department for research 

and knowledge transfer 

on security 

Defence and Aerospace 

Industry Association 

[MNC.II.4]  [Hi.II.3] 
Communications technology 

company, 
radio and telecommunications 

design and construction 

[R.II.4] [SME.II.4] [PUB.II/IV.4] [A.II.4] 
Multinational company of 

security services 
Security lecturer, former police Director of a leading system 

supplier in the security sector 
Expert in hygiene, food 
security and safety in 

developing countries 

Association of security 
organisations. 

 [R.II/IV.5] [SME.II.5]   

 Expert in regional development Director of a SME international 

sales 
  

 [R.II/IV.6]    

  Expert in political studies    

 [R.II.7]    

  Professor of sociology     
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6.3.1 The data analysis for the empty framework 

The case study of security Socio-Technical System (STS) in Finland and the comparison with 

Namibia, is carried out, in a similar way as the first case study. The process of populating the 

framework and the construction of the matrix has analysed the cause-effect relationships 

generated by changes, events and choices, across the different capitals.  

An example of the Finnish context is presented in Figure 26 (page 153), in contraposition to 

the Namibian context that, denying the basic security criteria reveals a situation of permanent 

insecurity (Figure 28, page 154). The different initial conditions are known and mentioned 

however, the important achievement of the case study is the determination of the criteria that 

are common to the different contexts, i.e. the causes of lack of insecurity and the conditions 

that are needed for the sustainability of the security Socio-Technical Systems (STS).  

The narratives are not reported in depth as the procedure of triangulation, carried out for the 

analysis of the evolution of security scenarios, has been undertaken in the same way as for the 

previous case study (sub-section 6.2).  

The narratives are used for populating the empty framework in the same way followed for the 

previous case, as represented in Table 56 (page 276 in Appendix I). The lower level, related to 

the failure of the security system, not included in Table 56, is extracted and presented 

separately in Table 29 (page 155). This is an example of the grouping of issues concerning 

situations of failure and highlights the intersections with the food system as it arises naturally 

from the case study on security and that will be further discussed in Chapter 8 (a scenario 

signified by boxes of different type and colour). The matrix of criteria derived from the case 

study of the European Critical Electricity Infrastructure (ECEI) (see Table 26, page 146) is 

used for the sustainability evaluation that is performed in this second case study, verified by 

the additional analysis (the data of the second case study is not in contrast with the criteria 

derived from the first case) and then complemented with additional criteria. Table 30 (page 

156), extracted form the whole analysis of Table 56, is an example of the integration and 

generalisation of the results of the previously developed matrix of sustainability criteria for the 

ECEI case study with the new analysis of the security STS. The procedure generates a new 

matrix of sustainability criteria, integrating and generalising the previous ones, as represented 

in Table 31 (page 157). 

In order to provide a clear example of the analysis that has been undertaken, the narratives 

relating to the generated scenarios of the Security Socio-Technical System (STS) are 

described in the following sub-sections 6.3.2 – 6.3.5. 
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Figure 27. The cause-effect relationship in case study of security Socio-Technical Systems (STS): the Finnish context 
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Figure 28. The cause-effect relationship in case study of security Socio-Technical Systems (STS): the Namibian context 
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Table 29. The grouping of issues and the interaction between the security and food systems 
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Table 30. Example of the data analysis for the Finnish Security System (Sajeva, Sahota and Lemon, 2015) 
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Table 31. The Matrix of criteria for the GAME methodology as integration of the case studies on the ECEI and on the Finnish Security System 
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The security analysis reveals a first scenario of the historical situation of Finland. This is 

represented by the absence of internal security concerns (other than those deriving from the 

abuse of alcohol) and the previous international threat coming from the Eastern border with 

the former Soviet Union (see Figure 29, page 158).  

 

 

Figure 29. Scenario II.1: the historical perspective 

The changing international scenario with the fall of Soviet Union and the opening of Eastern 

borders caused the decrease of subjective security more than an objective situation of 

increased threats (see Figure 30, page 159). In summary, the analysis has revealed low human 

and social capitals for the first scenario (see Figure 29, page 158), due to the risk of war or 

domination and to the social problems of alcohol abuse. The changed situation after the 

collapse of Soviet Union and the consequent threat has produced a second scenario (see 

Figure 30, page 159), where the only internal security problem is related to the social aspect 

of marginalisation and abuse of alcohol, even if the perception of internal security has 

decreased. The changing of the situation and the collapse of Soviet Union has determined a 

greater sustainability level for the Finnish security system in all capitals, with the exception of 

social capital, as the problem of alcohol remains a significant issue.  
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Figure 30. Scenario II.2: the current perspective 

However, the reduced subjective security determined the rise of private security services and 

policies of intervention, even if not really justified, as the conception of security remains 

related to individual and the social control prior to official control. The massive use of 

security technologies might generate in the future new risks due to the shift from real sources 

of insecurity, i.e. the threats, towards a logic of intervention and culture of fear. According to 

Koskela (University of Helsinki, 2011) [279], the fear free city can be built, rather than 

tolerance zero policies, with an approach of tolerance: according to research by the Finnish 

Safety and Chemicals Agency (Tukes) the more the development of security measures is 

advocated the more people feel insecure [R.II.3]. The possibility that a future scenario of risk 

will be produced is represented by a third scenario (see Figure 31, page 160). 
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The case study of the security system has been carried out mainly in the context of one 

country, Finland, which can be taken as highly developed from human, economic, social and 

technological perspectives. The analysis revealed sources of insecurity that related in the past 

mainly to the external threat of the Soviet Union, while more recently decreases in security 

have been attributed to the opening of the borders and to the social problems within families 

and social groups, especially referring to situations of abuse of alcohol.  

However, through experience as a volunteer in a Namibian orphanage, the ‘Dolam’ (see 

Figure 33, page 164) in the slum of Katutura (see Figure 32, page 163) in the outskirts of the 

capital Windhoek, the author had occasion to analyse the situation of security in a cultural, 

and social context which appears very different to the Finnish situation. The more contexts 

differ from each other, the more they can contribute to the generic understanding of 

sustainability. The same principle has been followed in the previous case study when treating 

the electric power infrastructures: the physical infrastructure, even belonging to very diverse 

European and American contexts, shared the same complexity and objective public relevance 

for the functioning of their entire societies. 

In the case study of security related Socio-Technical Systems (STS), the basic needs of safety 

and security are the same for every human being, as Campbell (2006) reminds us in sub-

Figure 31. Scenario II.3: the possible risk, result of subjective security feelings 
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section 2.3., once a concept of ‘harm’ has been defined, for instance in terms of physical or 

psychological damage, this remains valid for every human being, independent of how used an 

individual is to it. 

A further justification for the Namibian case is that in developing countries the outcomes are 

often similar to those of the developed world, in terms of qualitative aspects and the 

differences lie mainly in the much stronger impact produced in a context that is more sensitive 

to change [W.IV.1]. The analysis realised on the security system in the Finnish and Namibian 

contexts certainly reveals the great distance between them. In Namibia the security problems 

are the consequences of past colonial history and the huge inequalities present today, the lack 

of citizens’ entitlement and capabilities expansion and the liberal economic policies, 

advantaging only small portions of the population, as it results for the case study analysis. In 

this case, Namibian citizens are accustomed to insecurity, so that they might experience a low 

subjective perception of insecurity in a situation of higher objective risk, which increases 

uncertainty. In the Finnish context, the feeling of insecurity derived in the past from very 

different historical facts, such as the threats for the East. Currently, it is instead induced from 

the loss of isolation and space available, resulting much higher than the more objective and 

measurable danger.  

In the Finnish systems, the factors of insecurity can be linked on the one hand to a limited 

presence of foreign crime, to the opening of the borders with the EU (the Schengen treaty) 

and with the Russian border [R.II.1][R.II.2][SME.II.2], and, on the other hand, to the social 

problems especially the abuse of alcohol [PUB.II.1][A.II.2]. Even if this latter factor of 

insecurity can also be found in the Namibian context, the Finnish system suffers only a 

cultural and social problem, while in Namibia this is more the result of multiple deprivation— 

unemployment, lack of social well-being, extreme poverty, lack of food security, etc, as it 

results from the case study analysis.  

While in Finland it is possible to walk safely during the day and night in parks, forests and 

urban spaces, episodes of violence very rarely happen outside, in Namibia the situation is the 

extreme opposite and it is not advised to go walking alone (excluding perhaps the very centre 

of the city of Windhoek). While in Finland houses can usually be left unlocked, in Namibia 

the objective security is pursued by isolating the elite living in residential areas within 

household walls, electric cables, security systems and armed guards, measures which are not 

always effective. However, the security problems do not concern just elite, and even the 
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Dolam orphanage is protected by a wall and barbed wire, in order to avoid the kidnapping of 

children (see Figure 33, page 164). Still, for local people this is seen as an acceptable security 

level.  

6.3.1.1 Understanding the meaning of security through the direct experience of insecurity 

My direct experience in the volunteer work in an orphanage of the Katutura slum [O.II.1] (see 

Figure 32 (page 163) of the capital, Windhoek, has put in evidence the difference in the life 

conditions of the people belonging to the different classes as listed above. While in the city 

centre, as well as in the richer neighbourhoods, the levels of wealth and well-being are close 

to those of European countries, the outskirts of the cities host the poorest part of the 

population in large slums, so-called ‘informal settlements’, where problems of health, sexual 

and physical violence, alcoholism and malnutrition, are part of everyday life, as referred by 

the manager and the teachers of the Dolam orphanage [O.II.1] and by a local Professor of 

sociology [R.II.7]. Moreover, elements of cultural unsustainability, referring to cultural 

acceptance of practices spreading HIV or giving birth to children even in absence of security, 

food and resources for them to grow could be acknowledged [O.II.1]. Questioning the 

sustainability of a culture means recognising the existence of behaviours that are the source of 

objective harm, as previously treated, involving high risk of diseases and other kind of 

dangers (e.g. when a little girl died because of a snake bite), that are not a matter of individual 

preference. Children are often abandoned, because the families cannot provide for their basic 

needs, and further threatened by risk of kidnapping, from which the orphanage is protected by 

the simple means, such as the barbed wired (see Figure 33, page 164). 

The cultural behaviour described is the result of insecurity and short life expectancy, 

producing in turn higher birth rates, even in a situation of food scarcity, in order to ensure a 

longer life at least for a smaller number of children (Anand and Sen, 1994) [4]. As 

overpopulation is in itself unsustainable for the hosting ecosystems, because it is not in 

balance with its productive potential and carrying capacity, a key factor to achieve 

sustainability is the reduction of poverty and the increase of life expectancy. As Anand and 

Sen remark, education and entitlement of women, which are the main actors in farming 

systems in developing countries, may lead them to evaluate other priorities than just creating 

large families. On the other hand, a precondition for conflict avoidance and environmental 

sustainability is the condition of food security [PUB.II/IV.4]. 
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Education, information and knowledge and transparency, contrasting phenomena of 

corruption and corruptive behaviours, can also increase trust and induce best practices and 

people involvement in decision-making [PUB.II/IV.3]. The fact that a decrease of poverty 

might imply an increase in expectations and of pressure on ecosystems has also to be taken 

into consideration. However, we can consider that the exit from a condition of poverty does 

not necessarily mean following a model of continuous growth but could mean the 

accomplishment of basic needs (MacLeod, 2014) by the rational use of resources and a 

balanced growth or de-growth of the different forms of capital a holistic approach to 

sustainability. All these factors look closely interrelated and show how security, food security, 

sustainability and development are strictly interdependent, so that oversimplified, unique 

measurements, policies and solutions are inadequate to give answers to sustainability and 

development problems [R.II/IV.5]. In this view, the condition of sustainability requires 

extending to meet both basic needs and the opportunity to achieve higher levels of quality of 

life, capabilities, and freedom (Sen, 1999) [230]. In contradiction to this as mentioned above, 

the neoliberal economic policies and programmes for the commercial agricultural land reform 

in Namibia, as well as in other several Southern African countries, have created conditions for  

Figure 32. The Katutura slums of Windhoek in Namibia 
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landownership among new black elites, and the established white ones (Kaapama, 2007) 

[349]. 

 

In this way, the old pre-independence ideologies of economic accumulation are translated to 

new similar models of development, strengthen social differences between the beneficiaries of 

the economic status quo and those social groups who see the enfranchisement from the past 

marginalisation denied (Kaapama, 2007). The national reconciliation fostered the mutual 

benefits of economic and political elites preserving the benefits of the postcolonial political 

and economic changes for a restricted and fortunate group of previously disadvantaged 

individuals who, through the liberation struggle, stepped into State powers and through that 

into the privileged white minority elite (Kaapama, 2007) [349]. The presence of social tension 

already breaks the equilibrium and represents a latent insecurity, and when it explodes «the 

help is given too late» (Lauttamäki and Hietanen, 2006) [144]. 

The significant differences between the two countries can be seen also when comparing the 

functions and activities of security services. While, as reported by a Finnish interviewee, 

private security services operate in Finland in the shadow of the national security, [MNC.II.1] 

Figure 33. The Katutura orphanage. 
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(see sub-section 7.2), in contrast with the preference in Namibia for private security in case of 

emergency, as referred by a local Professor of Sociology [R.II.7]. Whereas in Finland police 

forces have gained the esteem of citizens [SME.II.2], in the Namibian context doubts arise 

about their effectiveness [R.II.7]. In Finland, even covering a large range of surveillance 

services, private security agents do not even carry arms [MNC.II.1] and in case of danger do 

not take risks but call the police [SME.II.2]. In Namibia, the same multinational security 

companies survey private households and carry pistols or submachine guns [O.II.1]. 

Moreover, a person who approaches a cash machine, even inside a shopping mall, is 

immediately looked after by a security guard, without any request (personal experience of the 

author) [O.II.1]. Moving from one safe place to another, outside of the central areas, is not 

recommended without a private car and knives, arms and other tools for self-defence or 

aggression (sprays for self-defence, brass knuckles, clubs, sticks and so forth) are sold in the 

same shops as post-cards and maps [O.II.1].  

The Finnish security policy treats social welfare as being connected to safety [R.II.2]. As the 

outcome of a Finnish study ‘POLTU’ on the future of security reports, “happy and wellbeing 

people do not make crimes” (Lauttamäki and Hietanen, 2006) [144]. The ‘happiness strategy’, 

as defined by the authors, has generated a close cooperation of security operators and public 

officials with experts of the social and welfare system. The POLTU study, starting from the 

analysis of threats and came to the conclusion that interventions or actions on situations of 

insecurity are not able to achieve the goal of solving security problems and maintain the 

system in equilibrium (i.e. maintaining security states), because «the help is given too late», 

when that security equilibrium is already broken. When a situation requires the intervention of 

police forces, this reveals the existence of a more or less severe security problem at a late 

stage, when it is already producing its negative effects. When security is defined as ‘absence’ 

or minimisation of threats, or ‘freedom from fear’ or ‘freedom from want’ (UNDP, 1994) 

[275], which includes hunger, disease or natural disaster, the provision of security and control 

services, directed to manage threats and emergencies, reveals a state of insecurity. In the 

consideration of what mentioned above, security is not an individual good or need but a 

collective and public good and a basic need, which cannot be satisfied by the simple provision 

of locks, alarms or security services of intervention (Sajeva, 2012) [210]. The sustainability 

and endurance of security systems can be based on processes involving more and different 

actors within a social system [R.II.2] that would focus on people’s behaviour, for the pursuit 

of human development, intended as satisfaction of basic needs, happiness and capability 
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expansion (Sen, 1989) [228]. In a systemic vision, secured and happy citizens ensure the 

security and well-being of all their neighbours, as security and freedom more hardly can be 

achieved individually, as they are the result of a more holistic and collective thinking, 

involving the pursuit of the desire to feel safe and provide security to others (Sajeva, 2012: 

221) [210]. According to these earlier studies security and freedom of single individuals 

implies the security and freedom of them, detaching from a logic of protection, to embrace a 

logic of reduction of threats.  

The relationship between security and development (sustainable) is a virtuous cycle 

(feedback). The achievement of these integrated objectives is recognised by the Ministry of 

Foreign Affairs of Finland (2012) [361] in the following factors, that involve the realisation of 

capabilities and freedoms for citizens, as well as boundaries: 

 a democratic and accountable society that promotes human rights 

 an inclusive green economy promoting employment  

 a result-based approach risk assessment analyses the accountability of decision-makers 

towards citizens, manifesting in the respect for the rule of law, and in policies of good 

governance, transparency and openness of the results;  

 that entitle and enable people to influence own futures  

 the focus on long-term partnerships with countries in the world, which are least 

developed and at the same time committed to common principles of good governance of 

sustainable development, implying also humanitarian assistance, supported by specific 

funds for development cooperation. 

 Some additional factors are proposed and identify the drivers of the phenomenon 

[R.II/IV.6]: 

 Sustainability: the security policies are aware of socio-economic and environmental 

sustainability in the long run and take into account of the final goal of citizens’ well-

being 

 Evaluation of objective and subjective security  

 Security as removing threats more than confronting them, prevention rather than 

intervention approach. Awareness of the public nature of security, intended as citizens’ 

rights 
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 Recruiting standards for security organisations and continuous social learning 

 Legal provisions and beyond: respecting laws and initiating processes of inclusive 

governance additional standards and ethical codes including basic needs and human 

rights, trust, race, religion, political and gender equality 

 Accountability of public and private security actors towards users, citizens and 

stakeholders: transparency reliability of operations, information, and communication  

As highlighted in the interviews, security is to trust and be trusted, minimisation of threats, 

being happy (Lauttamäki and Hietanen, 2006) [144]. Security is also development  and 

freedom from fear or from want (UNDP reports (1994)). [275].  

Therefore, the public nature of security has to be acknowledged, as a basic need in itself and a 

collective good (Sajeva, 2012) [210], related to safety and development [R.II.2] strictly 

interrelated with the need of food security, seen as a human right (Ministry of Foreign Affairs 

of Finland, 2010) [362] [PUB.II.2]. In the Namibian context the reduction of security to a 

private service and the ineffectiveness of public police forces determines a situation in which 

only a part of the society is secured, by a repressive approach.  

6.3.2 The concept of security  

The empty structure applied to the security Socio-Technical System (STS) has provided 

evidence of the main aspects of the concept of security. The complexity of security Socio-

Technical Systems (STS) and the public nature of the security ‘good’ imply that it can hardly 

be guaranteed by isolated intervention actions and market structures, because of two main 

factors: 

1. Intervention and repressive actions mobilise when the insecure state exists, therefore 

when a system is not sustainable nor reliable. This has to do with both public intervention 

and provision of private services. 

2. The presence of a conflict of interest in the private sector, for which economic results 

improve when more intervention is needed and worsen in a situation of security, i.e. 

minimisation of threats.  

The ethical objective of security relates to the absence of fear and the absence of objective 

insecurity, which relate respectively to the best-informed knowledge and learning about 

possible threats and the actual minimisation of threats. From the analysis made for the 



168  

 

construction of the GAME methodology (see Table 29, page 155), the failure of security 

systems derives from the lack of entitlements and  provision of security to others. 

6.3.3 Case study discussion: towards a framework for the evaluation of systems’ 

sustainability 

In order to introduce the next case study, some considerations can be made about the aspects 

of sustainability that have come up until now. The first case study (see sub-section 3.2) of the 

European Critical Electricity Infrastructure (ECEI) STS generated criteria, that are mostly 

social and infrastructural and related to the manufactured and environmental capital (see 

Table 26, page 146). The analysis of the of the security Socio-Technical System (STS) case 

study provided an important contribution for the GAME methodology and framework 

especially for the inclusion of the social and human aspects of sustainability and associated 

manufactured capital (security technologies) (see Table 55 in the Appendix I, page 276 and 

Table 32, page 169).  

The analysis of the case of security did not provide any elements that are in conflict with the 

sustainability criteria previously identified for the ECEI, In many cases they can be 

confirmed. 

However, the security case integrated the previous criteria with new findings, as summarised 

in Table 32 (page 169), provides additional insights that integrate the previous criteria, as 

reported in correspondence to the second case study. As Table 32 shows, the security case 

englobes the criteria found for the case of ECEI and extends them to other perspectives. 

In the following sub-section 6.4. a third case study is presented on a very different issue, i.e. 

the future pathways towards a post carbon society, with the aim to analyse more 

environmental aspects of sustainability, inherent in the visioning of the future of energy 

systems. The analysis that has been done has, once again, integrated the sustainability criteria, 

to end up with the final matrix of sustainability criteria, that incorporates the outcome of the 

all three case studies. Even if it is never possible that the final criteria represent all the aspects 

of sustainability, the consideration of Socio-Technical Systems (STS) and smaller contextual 

systems-of-systems (e.g. the Finnish and Namibian security STSs) that are very diverse from 

one another provide a wider coverage of contexts and perspectives that contributes to build 

more objective criteria that can be generalised. 
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Table 32. A scheme for the analysis of sustainability criteria throughout the integration of more successive case studies: Case studies I and II 
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6.4 The evolution of the energy Socio-Technical System towards a post-carbon 

society  

The case study of the ECEI presented scenarios that are mostly based on an historical perspective, 

the critical analysis of systems’ failure that is one step of the ‘Future workshop’ (Jungk and 

Müllert, 1987; Valqui Vidal, 2005) and will be part of the GAME methodology and framework 

(see section 7.1). This ‘critique phase’ allows understanding the lessons to be learnt (see Table 

17 in sub-section 5.3, page 112), for instance for the formation of the blue scenario of Table 25 

and Figure 26 in sub-section 6.2.1 (see page 145 and 148) and also adopted by Schläpfer and 

Glavitsch (2006) in their report on the failure of the ECEI. This approach is based on the idea of 

learning from failures. The second case study of the security Socio-Technical Systems (STS) is 

also based on a critical analysis of past failures, and has added to that a possible vision of the 

future concerning the risks of security technologies (scenario II.3 of Figure 31 in sub-section 

6.3.4.2, page 160). However these cases do not attempt to imagine alternative future pathways.  

The Cross-European case study of the pathways towards post-carbon Socio-Technical 

System, was carried out in connection with the research carried out for the European FP7 

project “Pathways for Carbon Transition (PACT)” and published in the project Deliverable 

4.2. (Sajeva and LaBelle, 2010). It introduced the element of choice of alternative futures 

through the consultation of stakeholders on the probability and possibility that a future scenario 

can be generated by our choices, thereby contributing to the construction of the GAME by 

introducing the possible actions that do not currently exist, or are only partially present, and trying 

to imagine the pathways towards future development. For example, the hypothesised substitution 

of oil by macroscopic algae for the production of biofuels or the abandonment of nuclear power 

and investment in renewables are some examples of creating a future that is in line with a section 

of the community (see graph 20 in sub-section 6.4.2). From a methodological perspective this 

case study introduces the idea of future scenario building, that linked with the concept of social 

learning can lead us to an idea of ‘learning from the future’, which does not exclude, but 

complements the idea of ‘learning’ from past failures. 

From the perspective of the dimensions of sustainability, the previous case studies have 

treated sustainability from infrastructural (manufactured capital) human and social 

perspectives, leaving limited room for environmental aspects. The case study is interesting for 

the development of the GAME methodology as it complements the analysis previously done 

with aspects of sustainability, mostly concerning environmental issues. In particular, this 

cross-European case study aims at understanding the risk acceptability and the opportunities 
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of future post-carbon transition scenarios  of energy infrastructures and technologies. The 

study also hypothesises possible structures and arrangements for decision-making.  

The research was organised along the following activities: 

 Identification of some major technologies and infrastructures, as well as risks and 

opportunities, for inclusion in the Delphi on-line questionnaire by the contribution of a 

focus group (see sub-section 6.4.1). 

 Stakeholder assessment for the characterisation of their values and perceptions on the 

acceptability of different types of risk (technological, health and environmental, socio-

economic, market and regulatory, by the use of frames of meaning, see sub-section 6.4.2)  

 Evaluation of the expectations and perceptions of experts and stakeholders, specifically 

referred to the risks and opportunities inherent in the transition to a post-carbon society 

(by the use of Delphi methodology, composed of a questionnaire and a cluster analysis 

for the grouping of the results, see Appendix I) 

When looking at the possibilities to realise a carbon-free society, the complexity of the energy 

industry, in its interactions with the external environment, throws up uncertain futures. Many 

possible scenarios might arise, and a number of different interests and perspectives may 

collide, according to the nature of the impacts on the stakeholders, the value chain, the socio-

economic sphere, and the environment. Last but not least, as we have learnt from the ECEI 

case study,  in the presence of great changes in energy Socio-Technical Systems (STS) a 

substantial revision of regulations and legislations following technological changes is needed.  

6.4.1 The focus group  

A first focus group was carried out to support the formation of a questionnaire for the Delphi 

methodology; this was submitted to the same respondents to elicit their views about possible 

future policies for the transition towards a post-carbon society, and the related risks and 

opportunities. In this first round—the first focus group [W.III.1]—experts (see Table 29, 

page 155) were called to express their visions and perspectives and discuss the impacts of the 

transition process towards a post-carbon society, with regard to different areas, concerns, type 

of impact or concern, by written suggestions. A set of key topics, and the related perspectives 

of risk and opportunity, were suggested (Table 34, page 172 and Table 35, page 173). The 

discussion and consultation with the experts of the first focus group resulted in the 

formulation of a classification according to different subset areas (e.g. environment, health, 
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public economy, business perspective, land use, etc.) and of a number of issues that were 

incorporated into the on-line questionnaire of the Delphi methodology ([Q.III.1], see 

Appendix I). 

Table 33. The focus group participants 

Country Participant 

Italy Professor of Energy Technology 

Finland Futures researcher in the field of energy 

Hungary Professor of Energy Policy and Regulatory Governance 

Italy Social scientist (energy field) 

Italy Researcher in Economics of Energy sources 

International Head of Institute of Energy of an international organisation 

Italy Italian Energy Industry Foundation 

Italy Health Institute of Italian organisation 

Italy Italian national Energy Research Centre 

International European Technology Platform for the Electricity Networks of the Future – Smart 

Grids  

Team EMEA Industries SAP Deutschland AG & Co. KG 

Italy Italian National Energy Industries 

Italy Professor of Energy Technology 

Table 34. The key energy issues: energy sources and related infrastructures [W.III.1]— 

Energy Transportation Infrastructures 

Decentralised and 

local: renewables 

Hydrocarbon-based 

(coal, oil) 

Centralised nuclear 

Natural gas 

Waste burning 

Electricity-based 

Hydrocarbon-based 

Other: hydrogen, gas, 

nuclear, bio-fuels 

Road 

Rail 

ICT 

Air 

Electric 

Other: water infrastructures and distribution of goods and 

services 

Intangible infrastructures: administrative and organisational 

networks 

 

The questionnaire was sent to more than 3000 European respondents that the University of 

Turku had selected as a sample for previous projects. The list included energy and 

environmental experts from European Universities and private companies, as well as policy 

makers and public functionaries in the area of energy and environmental policy, at both 

national and international level. It also covered representatives of consumers’ associations, 

environmental organisations, health institutions and NGOs. 
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Table 35. The perspectives of risk and opportunity  

Perspectives  Costs – Risks – Threats Effectiveness – opportunities 

Security Prevention costs: setting control systems Greater systems security 

Harm or risk from the ICT infrastructure Opportunities from information 

technologies 

Lack of risk awareness perspectives Risk awareness 

Risk of technological change Opportunities from technological 

development 

Reliability Reduction of a service or/and its quality 

(efficiency, effectiveness) 

Efficiency and effectiveness in the 

provision or restoring of a service 

Environment Greater energy consumption Reduction in energy consumption 

Reduction of energy efficiency Increases in energy efficiency 

Costs of damage related to waste treatment or 

storage 

Waste reduction or improvement of waste 

quality 

Environmental costs or harms related to the 

land use or urbanisation pattern 

Improvement of environmental health 

through the land use or urbanisation 

pattern 

Health Investments or resources in prevention Reduction of risks for human health 

Costs for health / harm to persons and their 

security 

Reduction of health costs 

Society Losses in welfare or well-being Increases in health and quality of life  

Business and 

management 

Costs and harms from gaps in traditional 

management practices 

Improvements from new approaches of 

integrated management (governance) 

Unawareness of plurality of perspectives Consideration of participatory approaches 

Regulation and 

market 

Problems or costs of the current de-regulation 

of the regulatory framework 

Improvements and opportunities in the 

market model and/or the regulatory 

framework  

Globalisation, expansion or localisation of 

markets (cons) 

Globalisation, expansion or localisation of 

markets (pros) 

 

6.4.2 The Delphi on-line questionnaire and cluster analysis  

The previous stakeholders’ assessment described the qualitative composition of the 

respondents involved in the Delphi on-line questionnaire (distributed and analysed by the 

Webropol software). The Delphi survey was aimed at analysing the risks and opportunities 

relating to the alternative elicited futures for a post-carbon society (see Table 35, page 173). 

The questionnaire was built upon four main areas of interest, by assessing the probability and 

desirability of each possible change or effect: 

 Technological effects 

 Health and environmental effects 
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 Socio-economic and political effects 

 Market and regulatory effects 

As was already mentioned in sub-section 6.4, the dimensions of probability and desirability allow 

for visions and perceived futures. Possible pathways towards a post-carbon society can populate 

the empty framework of the GAME with aspects of sustainability that are complementary to those 

already identified in the European Critical Electricity Infrastructure (ECEI) and security case 

studies.  

In order to analyse the qualitative information generated by the survey, the answers were 

translated into quantitative format through classification and scoring in a range from one to 

seven for each of the dimensions of probability and desirability. A cluster analysis (using the 

SPSS software) grouped the answers of the Webropol questionnaire into four clusters, on the 

basis of their similarity in probability and desirability. Each cluster represents a different 

transition scenario, which refers to a stakeholder group having similar preferences for the 

future energy system of 2050. The representation of the clusters is given in Appendix I (see 

Table 57, page 287, and Figure 48, page 293, while some examples of clustered answers to 

single questions have been selected to indicate the range of responses are represented in the 

following graphs 16, 17, 19, 20, 31 and 79.  These graphs describe the four groups of 

clustered answers (the ‘scenarios’ in the graphs), defined by the average scores of their two 

dimensions of probability (x axis) and desirability (y axis). 

 

Scenario 1; 6,5; 
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Scenario 2; 3,76; 
4,29 Scenario 3; 5,42; 
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16. A fully sustainable low carbon energy system is 
established by 2050. 
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17. The private enterprise sector undertakes joint 
governance policies for the control of climate change by 

2050. 
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20. Macroscopic marine algae and seaweeds become 
important sources of bio-energy production by 2050. 
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The data resulting from the cluster analysis and therefore the preferences and evaluations 

contained in the previous graphs, have been incorporated into the same empty framework 

structure used for the previous case studies presented in Figure 18 (page 124). Based on the 

previously established sustainability criteria for the Five Capitals Models of sustainability a 

scenario III.1 is generated, as represented in the graph of Figure 34 (page 178). The analysis is 

the generalisation and integration of the latest outcomes with the previous matrix of 

sustainability criteria, from this a final matrix is produced for building the methodology (see 

Table 38 in chapter 7, page 183). Some main low-carbon energy oriented outcomes of the 

analysis relate to the preference for electric forms of energy, the possibility of increase of 

energy production from macroscopic algae, the urgency of decreasing CO2 emissions and the 

general impact onto the environment, through local renewable based energy production. The 

presence of conflict of interest and opinions about hydrogen use for transportation was 

acknowledged, due to the uncertainty of the related risks and feasibility. This third case study 

does not appear to be in contrast with the criteria of the previous cases, and, as represented in 

Table 36 (page 179) it provides additional ones. 
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Figure 34. The scenario III.1 for the post-carbon society case study 
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Table 36. A scheme for the analysis of sustainability criteria throughout the integration of more successive case studies: Case studies I, II and III 
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7 The construction of the GAME framework for choosing between 

alternative futures 

Objective 
To present the GAME structure and framework, with a synthesis of core 

sustainability criteria for effective governance and generation of future 

scenario  

Content 
7.1. The structure and procedure of the GAME matrix 

7.2. Time to play the ‘GAME’ 

 

The incorporation of the data from the three case studies into the empty GAME framework 

and the successive classification, integration and generalisation has produced core 

sustainability criteria, as represented in Table 38 (page 183). These criteria are taken as the 

guiding principles when applying the GAME methodology to other systems. 

The final Governance Assessment Methodology Exercise (GAME) builds on the empty 

structure (see Table 20, page 122) and adds a dynamic perspective of visioning future goals 

contained in the ‘future workshop’ (Jungk and Müllert, 1987; Valqui Vidal, 2005), as well as 

the back-casting approach used for decision-making in the Natural Step (Dreborg, 1996; 

Vergragt, 2011; The Natural Step, 2013), in order to reflect the concept of ‘governance for 

sustainability’ as described in Chapter 4 and to implement the principle of accountability by 

the indication of a decision-making process (see Table 37, page 180).  

Table 37. The conceptual ideas of GAME assessment methodology inspired by existing frameworks 

(dynamic element of the ‘future workshop’ and the back-casting approach added)  

Governance for Sustainability 

requirements 

Existing methodologies or conceptual 

frameworks 

Allow the reporting of multiple data-types, realising 

social learning through generalisation of case study 

findings and re-application of generalised criteria to 

specific contexts. 

Edsteps Global Competence Matrix concept. Encoding 

system for referencing different data. Analyse, 

integrate, and synthesize insights: clustering, 

integration and summary of homogeneous data 

(categorisation of Futures methodologies). 

Allow a holistic evaluation of Socio-technical 

Systems’ sustainability that is extended to different 

capital dimensions  

Qualitative matricial structure of the pedigree matrix 

and scoring of attributes (Funtowicz and Ravetz, 1990) 

Five Capitals Model of sustainability. 

Allow the visioning of future implications emerging 

from current actions for scenario building and the 

cross-impact analysis within and between systems. 

Futures Wheel conceptual structure for analysing 

orders of impact 

Allow the implementation of governance processes by 

a participatory social learning about alternative futures 

and indicates the actions needed to reach them (criteria 

and actions). 

Participatory brainstorming and visualisation  through 

the ‘future workshop’ (Jungk and Müllert, 1987; 

Valqui Vidal, 2005). Back-casting approach (Dreborg, 

1996; Vergragt, 2011; The Natural Step, 2013) 
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In this view, the GAME methodology has a function similar to the existing Natural Step, in 

the determination of the contextual actions by a backcasting approach. However while this 

latter aims at the determination of possible solutions for private and public organisations, the 

GAME allows a more structured evaluation of the impacts and an assessment of the different 

solutions, as well as a holistic approach covering more capitals. 

The final GAME methodology and framework incorporates the back-casting approach that 

supports the practical application of the GAME through interviews and workshops, allowing 

the participation of more stakeholders. The framework also supports a process of social 

learning about challenges, failures, sustainability goals and actions to be implemented, agreed 

among a multi-stakeholder community. This, on the one hand will entitle participating 

stakeholders for facilitating human agency, and on the other end will provide with 

sustainability criteria that represent the systems’ boundaries, among which human agency can 

take place.  

 

Figure 35. The risk governance process (development of Sajeva, 2012) 

This way, the GAME strives towards more concrete participatory procedure and framework 

that can operationalise the governance process (Figure 35, page 181) and implement the 
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Figure 36. The GAME process for scenario building and social learning on systems’ sustainability 

 

principle of accountability. The tool, representing the implementation of ‘governance for 

sustainability’, exceeds the role of information provision and aims to a that of contributing to 

governance for sustainability through participatory deliberation and accountability of 

decision-making. 

The GAME matrix operationalises the risk governance process by eliciting, presenting and 

integrating known and perceived impacts across the five capitals, building a process of 

participatory and systemic social learning and understanding about the sustainability of Socio-

Technical Systems (STS). The framework, in common with Vidal’s (2005) «visualised 

brainstorming», integrates documentary, qualitative and quantitative data to identify the key 

challenges, as well as the causes of possible systems’ failures, to define possible goals and 

countermeasures on the basis of sustainability criteria and to provide general guiding 

principles for moving towards the desired goal. 

7.1 The structure and procedure of the GAME matrix  

The structure for the GAME methodology and toolkit (see Figure 36) is subdivided into 4 

phases.  
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Table 38. GAME matrix of criteria as resulting from the case studies 
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The starting point is represented by the ‘critique phase’, part of the concept of “future 

workshop” (Jungk and Müllert, 1987; Valqui Vidal, 2005), a methodology designed to 

facilitate greater participation into processes addressing real-life problems. In this phase some 

challenges are identified (score 2 in the matrix), identifying current states or changes that can 

be considered systems’ vulnerabilities, challenging the achievement of sustainability. 

A theme falling into the category of constant worsening (score 1) indicates a risky choice 

related to the challenge or other worsening cause, possibly leading to a failure. It is a state of 

inadequacy of the system to maintain its equilibrium and endure throughout time, conserving 

its own functions. It says: ‘BEWARE!’ A situation of ‘SYSTEM FAILURE’ (score 0) 

indicates a state in which the system is compromised and irreversible losses are produced. 

This critical thinking can be associated with the conceptual idea that characterises the Futures 

Wheel (2013), i.e. the brainstorming about impacts of different order that are produced by 

given policies or actions and the choice between alternative futures. The critical phase is 

important for understanding which lessons can be learnt, as for instance Schläpfer and 

Glavitsch do in their report on the failure of the ECEI (2006).  

Indeed failure events can be addressed and possibly reversed (Valqui Vidal, 2005), so if a 

given factor or action is proven (even if partially) to have failed, its avoidance or an 

alternative action might indicate the right direction to follow. Thus, the additional element 

that helps in defining possible present choices is given by the preventative definition of the 

future goal that is considered as desirable, according to the concept of back-casting (Dreborg, 

1996; Vergragt, 2011).  This was introduced in the first chapter as «generating a desirable 

future, and then looking backwards from the future to the present in order to strategise and 

to plan how it could be achieved». We can often build our desired future by ourselves, among 

the many possible futures. The representation of the backcasting process is described in 

Figure 37 (The Natural Step, 2013; page 185) and suggests that in order to know how to 

behave at present and design our strategies (i.e. plans or methods to achieve a future goal), it 

is important to be aware of what goal we would like to reach. According to this approach, the 

challenges and the potential impacts, that we define by critical analysis through the futures 

workshop (Jungk and Müllert, 1987; Valqui Vidal, 2005) and potential impact (the Futures 

Wheel) are addressed by the definition of future goals and the choice of actions, belonging 

perhaps to the possible scenarios, that are needed to achieve them.  
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Following this reasoning, level 4 in Figure 36 (page 182) represents the desired goals, in 

terms of the more sustainable or less unsustainable goals to be reached, in relation to the 

challenges. It indicates a possible state of equilibrium and systems’ endurance and reliable 

functioning. As already mentioned, it can be represented in short by the definition of the 

‘WHAT’. Once the goals have been set, level 3 indicates the ‘HOW’, i.e. the possible actions 

or behaviours to learn (or those that have already been learnt) in order to pursue more 

sustainable pathways and possibly achieve the identified goals. In the Socio-Technical 

Systems (STS) case presented above, the ‘how’ consists of raising of awareness and learning 

about systems’ dynamics. This follows a phronetic research planning approach (Flyvbjerg, 

2004) that, through learning processes, represents a key factor for maintaining the 

sustainability of those Socio-Technical Systems (STS). It is important to mention that the 

goals and the actions identified respect the GAME sustainability criteria for STSs—the non-

negotiable or less negotiable general rules or guiding principles previously identified in Table 

41 (page 196) that are built upon a more objective evaluation of evidence. This helps reducing 

the uncertainty of subjective value-judgments, and individual or societal preferences. 

Certainly, the outcomes of each contextual application can and should help in adjusting the 

criteria, thereby contributing to a continued social learning process.  

The GAME approach integrates a number of existing frameworks and theories: 

- the Five Capitals Model of Sustainability provides the most important dimensions 

relating to sustainability issues (Forum for the Future, 2013); 

Figure 37. The backcasting approach (source The Natural Step, 2013) 
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- examples of qualitative assessment matrices provide a useful framework for assessing 

data of different forms (Funtowicz and Ravetz, 1990; EdSteps, 2014); 

- the Future Workshop, involves the critique phase for learning from the past and the 

visionary phase to set future goals and corrective actions (Jungk and Müllert, 1987; 

Valqui Vidal, 2005); 

- the concept of backcasting, on which the Future Workshop is also based (Dreborg, 1996; 

Vergragt, 2011; The Natural Step, 2013); 

- brainstorming, mind mapping (Valqui Vidal, 2005) and phronetic learning about possible 

impacts and countermeasures (Flyvbjerg, 2012)  

- the Futures Wheel (2013) for carrying out the systemic multi-impact analysis. 

 

Figure 38. The GAME methodological and learning process 
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The criteria should also contribute to reducing uncertainty, by allowing the participation of a 

plurality of stakeholders on an equal basis and avoiding dominant positions, considering all 

possible perspectives and interests. Starting from a plurality of different subjective visions or 

preferences, sometimes conflicting, governance builds increasing agreement around more or 

less general constraints and enablers for the action of the community of stakeholders. For 

instance, everybody could possibly agree that the first condition of security is absence of 

threats, a condition that could be established as a key criterion. Consensus as agreement can 

be considered alongside consensus about difference, for instance in relation to the specific 

measures to be realised in specific contexts in order to comply with the general criterion. This 

means excluding all those solutions potentially increasing threats and promote those solutions, 

which do not increase or, even better, decrease them. In a subsequent phase, more specific 

issues could be addressed and key findings used to adjust or integrate the already existent 

sustainability criteria. In this way, the governance action defines the availability of resources 

and the entitlements needed to enter and proceed within the sustainability space and adapts to 

the changing conditions of the external environment in order to maintain the sustainability 

equilibrium. This approach is intended to realise an open, transparent and auto-corrective 

process that is continuously evolving (see Figure 38, page 186).  

In light of the approach presented above, governance means allowing for the sharing of 

responsibilities among a plurality of participants and also ensuring the accountability of 

decision-makers towards stakeholders. The theory, and the analysis performed, do not aim at 

achieving an established truth, but at the realisation of an evolving process of open-ended 

social learning and continuous development, which is affected by the capture and assimilation 

of experiences from local contexts. Such an abductive approach is able to form the scientific 

theory, i.e. the rules or criteria or constraints, within human agency that can develop in 

different situations and local contexts, providing specific solutions that respond to more 

general non-negotiable sustainability constraints, related to ethical considerations or urgent 

issues.  

The use of multiple techniques is not required to provide the same response for different 

contexts, but instead to verify the compatibility of results in terms of scale and the possibility 

to integrate them, in order to build a holistic understanding of phenomena. This social 

learning can help integrate information from a variety of sources and provide knowledge and 

general expertise that can be defined more as the necessary wisdom for understanding whole 

systems (see Figure 39, page 188). This acquired expertise applies beyond the dimensions of  
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Participatory outcomes 

(human-social systems) 

Unconventional communication, images 

and observation (systems interaction) 

Regulation and legislation, ethics, 

social agreements (social systems) 

Figure 39. The translation of unstructured data into knowledge and wisdom by phronesis 
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space and time and is able to understand human actions according to a principle of ethics, that 

divides them between right or wrong, for what concerns rights, obligations, social benefits, 

fairness, or other kind of virtues (Velasquez et al., 1997).  

Starting from the experience of existing approaches, such as for instance ‘Imagine’ (Bell and 

Coudert, 2005), the GAME methodology allows interpreting, integrating and associating 

unstructured data of different forms (quantitative or qualitative, subjective or objective)  from 

a variety of sources that are measured or expressed in a variety of ways (what the authors call 

rich pictures), to realise structured scenarios that can actually tell a story of the possible 

futures and translate data into structured information (the capitals) and then into knowledge; 

the systemic interaction and the building of consciousness and wisdom about Socio-Technical 

Systems (STS) sustainability or about the sustainability of a single context (see Figure 39, 

page 188). 

7.2 Time to play the ‘GAME’ 

The three case studies that have been described in chapter 6 have produced criteria which 

define the ‘rules of the GAME’, the non-negotiable or less-negotiable general sustainability 

criteria, that have been classified according to the Five Capitals Model of sustainability in 

Table 38 (page 183). From a theoretical starting point, a key aspect for the GAME 

methodology, as previously mentioned (sub-section 1.3) is the priority given to basic needs, 

those at the bottom of the Maslow pyramid (Sajeva, 2012) and environmental resources. This 

idea of priority and the concentric structure of the sustainability pillars that are unequal in 

terms of importance and dimensions (Scott Cato, 2009), detaches from the logic of 

compromise. This is why the general expertise and wisdom has to be used in order to 

understand and assess contextual needs within resources. This means entitling and enabling 

human agency, within the established ethical standards or general rules, non-negotiable 

boundaries and virtuous behaviours that we need to follow in other to produce sustainably and 

avoid harm, founded on ideals of honesty, compassion and loyalty (Velasquez et al., 1997). 

However, the ‘rules’ of the GAME, based on ethical standards, evolve; perceptions, laws, 

markets and social norms do not necessarily develop in an ethical way reflecting sustainability 

goals, so the GAME structure has to be able to adapt. In this way, the GAME is based upon a 

continuous endeavour for social learning about systems’ dynamics, that are the basis for the 

achievement of sustainability goals.  
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In sub-section 7.1, the structure of the ‘GAME’ has been defined as a participatory and multi-

disciplinary analysis of information within and between systems; it is intended to identify 

challenges and possible failures, vision future goals and thereby learn how to avoid failures 

and move towards the achievement of those goals.  

Once the rules and the methodology are defined, the ‘GAME’ can be played for the first time 

on a test case study, as described in Chapter 8.  

7.2.1 The plan for a test case study 

The GAME methodology derived from the development of the first three cases will be tested 

in a final case (see the graph on the social learning process in Figure 22, page 133) on the 

security and sustainability of the food system. This will be done in connection with the work 

of the researcher as a Scientific Liaison Officer at Natural Resources Institute Finland Luke 

(MTT Agrifood Research Finland until the end of 2014), a research institute under the 

Ministry of Agriculture and Forestry of Finland. In particular, the testing of the GAME 

methodology and framework will be undertaken through the analysis of data collected during 

three participatory workshops in which the author has been actively engaged as researcher, 

facilitator and chair.  These focused on the challenges, the goals and the necessary policy and 

operative actions in relation to three main areas: 

 Food security 

 Sustainable food production and consumption 

 Sustainable organic farming 

These activities have been based on the ad-hoc structure characterising the GAME 

methodology and framework, made of challenges, risks, goals and policies to be put in place 

for their achievement (see the GAME framework in Chapter 7). Furthermore, the workshops 

have been complemented by the insights and outcomes of the EURAGRI Conference, held on 

28-30 September 2014 at IAMM, Montpellier, France and content analysis of relevant 

literature and reports.  

This last phase of my research has also been presented in a seminar at the Department for 

Innovation in Biological, Agro-food and Forest systems (DIBAF) of the Tuscia University of 

Viterbo, Italy and the GAME exercise presented at Universitas Mercatorum (Rome, Italy), 

Business Systems Laboratory (Sajeva, Sahota and Lemon, 2014, 2015). 
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8 Testing the GAME methodology on the case of the security and 

sustainability of the food system  

Objective 
To test the GAME matrix on a practical example the security and 

sustainability of food systems for the determination of the sustainability 

goals in the food sector and of actions needed for their achievement  

Content 

8.1. The methodology for the case study analysis 

8.2. The social learning process through data triangulation and integration 

8.3. Substantive and methodological findings of the application of the 

GAME to the security and sustainability of the food system 

 

According to the concept of requisite variety, «to deal properly with the diversity of problems 

the world throws at you, you need to have a repertoire of responses which is (at least) as 

nuanced as the problems you face» (Requisite Variety website, 2014). The GAME exercise 

aims at initiating a process of social learning about possible social structures, which would be 

more appropriate to the complexity of systems’ interrelations and the challenges of present 

and future uncertainty. Following the concept of requisite variety, the GAME exercise aims at 

understanding the multifaceted dimensions of sustainability to derive some general 

sustainability criteria that would inform more sustainable choices. The case studies previously 

carried out have been used to generate the GAME methodology and framework, on the basis 

of sustainability criteria, generalised in successive steps from the final matrix generated from 

the case studies (Table 38, page 183) to a more aggregated version  for the purpose of the test 

case study (Table 41, page 195). A more general and aggregated version of the criteria is 

represented in Table 42 (page 196) and is presented in Sajeva, Sahota et.al. (2015). The 

challenge in the definition and generalisation of the GAME matrix lies, in large part, with the 

considerable amount of data to be grouped and aggregated.  

The aim of the following test case study is, on the one hand, to verify whether the GAME 

framework and methodology can be effectively applied to a different Socio-Technical System 

(STS), and on the other hand, whether the criteria derived can be confirmed as being of 

general value and or modified according to the findings of the new study. The nature of the 

GAME methodology, as treated in the literature and as specified in sub-section 8.2. is to learn 

and realise a process of interchange of different types of tacit and explicit knowledge, 

between experts and participants in the process. The governance process is meant to be 

adaptive and able to learn from the interactions among and between systems, so that these 

general criteria might be adjusted over time. When the general criteria are identified, they are 
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used to provide a direction to follow when contextual strategies and operations are put in 

place.   

8.1 The methodology for the case study analysis 

The sustainability of the food system has been assessed through the GAME matrix by 

narrative analysis, interviews and workshops, according to the general criteria of reference 

identified by the previous case studies (see Table 41, page 195).  

The methodology adopted for this last case study has taken advantage of narrative material of 

websites and reports (e.g. the CGIAR, the Consortium of International Agricultural Research 

Centres (2014: 3) [344] and the Susfood ERA-net Strategic Research Agenda on sustainable 

production and consumption (Dahl Kristensen, Kurppa and Darcy-Vrillon, 2014: 7) [352]. 

Moreover a number of foresight studies have also been analysed: SCAR [246], Foresight 

studies on scarcities [328], FAHRE [79] [80], Agrimonde [330], DuALIne [65], Roadmap to a 

Resource Efficient Europe [32], HDHL JPI, FACCE JPI, ETP Food for Life, Corpus [64], 

Defra 2030. In addition, the narratives of the following three workshops have been generated 

and analysed: 

 The priorities in food security (internal workshop at Natural Resources Institute Finland 

Luke) [W.IV.1] 

 Sustainable food production and consumption (within an EU FP7 ERA-net project) 

[W.IV.2] 

 The specific area of organic and low-input food production (within an EU FP7 project)  

[W.IV.3] 

On the basis of the general GAME sustainability criteria previously determined by the earlier 

case studies I, II and III (Table 41, page 195 and Table 42, page 196), and the GAME 

methodology and framework (Figure 36, page 182), the workshops aimed to generate 

participatory interaction for the identification of challenges (Table 43, page 203), possible 

worsening situations (Table 44, page 204) as well as potential failures (Table 45, page 205), 

goals (Table 47, page 207) and policy actions (Table 46, page 206) relating to the 

sustainability of the food system. These were then linked to the GAME criteria (Table 41, 

page 195) and to the new ones that were generated (see Table 48, page 209). The proceedings 

of the workshops were confidential and the identity of all participants and experts interviewed 

remained anonymous (see Table 40, page 194). Besides the workshops, the GAME matrix has 
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been used at the EURAGRI Conference held in Montpellier on the 29
th

 and 30
th

 of September 

2014 (EURAGRI, 2014) [345]. Here it was used to map a range of information, starting from 

the challenges and possible states of unsustainability, leading to discussions about the possible 

improvements, policies and actions that would support the identified sustainability goals. The 

information delivered and the discussion held at the conference were mapped onto the GAME 

framework, according to the five capitals and the level of sustainability. Finally, a number of 

interviews were carried out with experts in different fields associated with the food sector as 

listed in Table 39 (page 194). The interviews were realised following the same process as 

described in Chapter 7 for the workshops. This time, as the process was not participatory, the 

experts were asked individually to talk about a challenge in the food system they have been 

analysing, the possible worsening and failure situations, and their vision of the goals and 

actions to address them.  

All the data gathered in the previous analyses have been mapped through the GAME 

framework (Table 43, page 203; Table 44, Page 204; Table 45, page 205; Table 46, page 206; 

and Table 47, page 207 of sub-section 8.2), to identify the interconnections within and 

between systems, to determine possible actions according to the criteria and to identify 

possible additional criteria. The mapping process is clarified in the narrative on the 

sustainability and security of food systems, as described in sub-section 8.2. 
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Table 39. Interviews performed on the basis of the GAME methodology for the food system.  

Research experts Public institutions Associations, non-profit organisations 

[R.IV.1]  
Expert in dairy technology, organic production  (sensory evaluation) 

 [A.II/IV.1]  
Finnish independent non-profit 

organisation for conflict resolution and 

sustainable peace 

[R.IV.2]  
Expert in organic and agro-ecological livestock farming approaches, standard 

development and values in organic farming 

 

[R.IV.3]  
Expert in quality and responsibility in the food chain, consumer oriented food chain 

[PUB.II/IV.3]  
Ministerial research and development department for 

research and knowledge transfer on security 

 

[R.IV.4] 
Expert in food technology 

[PUB.II/IV.4] 
Expert in hygiene, food security and safety in 

developing countries of a Ministerial research 

department 

 

[R.II/IV.5] 
Expert in regional development 

 

 

[R.II/IV.6] 
Expert in political studies 

  

[R.IV.7] 
Expert in economic analysis of food markets: price formation, food choices and 

nutritional health 

  

[R.IV.8] 
Expert in breeding, organic breeding, social farming and rural development 

  

Table 40. The participants in the workshops on the security and sustainability of food systems 

Food security [W.IV.1] Sustainable food production and consumption [W.IV.2] Sustainable  organic farming [W.IV.3] 

Expert in hygiene, food security and safety in developing countries 

of a Ministerial research department 

French Agricultural Research Institute: experts in agricultural and 

water technologies, chemistry, toxicology, human nutrition 

Organic and conventional farmers (food 

producers) 

Expert in quantitative genetics in fish breeding and dairy 

production systems, environmental impact 

Finnish Agricultural Research Institute: experts in governance of 

sustainability, futures studies, agroecology, biochemistry 

Representative of organic food association 

Expert on environmental protection, pollution, climate change, 

greenhouse gases  

Expert form Estonian Ministerial research and development 

department for research and knowledge transfer on security 

Policy officer 

Experts in lawn research, potato, biotechnology, tissue culture, plant 

breeding, genomics, food security in development countries 

Belgian Agricultural Research Institute expert in food safety, 

marine biology 

Mangers, distributors and retailers  

Expert in food technology, organic production Animal expert, veterinary Feed nutritionist 

Expert in agricultural and food sciences Food expert from Turkish Ministry of Agriculture Extension services 

Expert in animal health economics and land use Expert on post-harvest technologies Farm animal experts and veterinaries 

Expert in food security and gender issues Professor of Agricultural and Resource Economics Other stakeholders 

Expert in molecular biology, molecular genetics, gene technology  Food policy makers and economists from European Ministries 

and National Agencies 

Agronomist and organic certification 

controller 

Expert in organic farming, climate change, biocontrol, biochar Experts in food science and humanities, chemistry and 

toxicology, human nutrition 

Adviser to production and distribution 
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Table 41. The criteria for the GAME methodology 
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Table 42. The generalized criteria for the GAME methodology (as published in Sajeva, Sahota and Lemon, 2015) 
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8.2 The social learning process through data triangulation and integration  

Following the GAME methodology as described in Chapter 7, the test case into the security 

and sustainability of the food system was carried out by incorporating the data collected from 

the workshops, conference, interviews and published material (academic and policy 

documentation) into the GAME framework. Through this approach, the GAME triangulates 

data of different types and from different sources on the basis of the criteria defined for each 

of the sustainability capitals or for linking more than one capital (see Table 41, page 195). 

This triangulation process reinforce the validity of the findings.  

In this test case, the GAME methodology and framework has demonstrated its validity first, 

as a learning process about possible goals and actions to be performed. The criteria have first 

provided guiding principles of sustainability in the analysis of alternative futures. Secondly, 

they have given the opportunity to confirm or refute them, on the basis of counterarguments. 

The data and analysis presented hereafter fitted with the sustainability criteria, and helped in a 

second phase to integrate and slightly modify the framework. 

In the ‘critique phase’ of the GAME methodology,  some challenges have been identified (see 

Table 43, page 203) and linked to cases representing the worsening, or failure of food 

systems, as described in Table 44 (page 204) and Table 45 (page 205). In the ‘vision phase’ 

(see Table 46), the goals for a more secure and sustainable food system have been identified 

and then the ways to reach them have been hypothesised (see Table 47, page 207). It is 

important to specify that the analysis presented in the Tables mentioned above, represents an 

integration and summary of all the contributions given, this is further indicated by the 

references attached (see Table 41, page 195, and Table 42, page 196). The brainstorming and 

mind mapping performed has been integrated into the GAME criteria (see Table 48, page 

209) with the aim to generate social learning. This social learning process was evident in the 

workshops, as well as in the interviews. This has been undertaken through knowledge transfer 

between different levels—the explicit level descending from the criteria and the literature, and 

the tacit level belonging to the expertise of local practitioners and actors—moving between 

policy and implementation decisions and learning from ‘the local’ (Lemon et.al, 2004). On 

this basis more general guiding principles referring to systems limits can be set, as mentioned 

in sub-section 2.4.2, reconciliating ecology with economics, and shaping the "right size" of 

human systems in relation to the «natural infrastructure» (Sagoff, 2012). This supports 

learning through ‘games’ and ‘rules’ (Flyvbjerg, 2001), ‘enablers’ and ‘constraints’ (Giddens, 
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1984), ‘entitlements’, ‘freedoms’, ‘capabilities’ and ‘boundaries’ (Sen, 1997; Jackson, 2009) 

and refers to the concepts of ‘limits’ and ‘needs’ (Meadowcroft, 2013) and subjective 

preferences about objective facts and systems’ boundaries (Campbell, 2006). The Brundtland 

Commission also (1987), in referring to the satisfaction of current and future needs, poses 

limits to the former to satisfy also the latter, in this way also defining sustainability based on 

the satisfaction of human needs in relation to the resources available. This vision implicitly 

rejects the possibility of enlarging needs to be satisfied in a limited environment, without 

causing resource depletion and therefore imposes the need to respect systems’ limits.   

For instance, we learnt that for the improvement of food security only partially depends upon 

the actual capacity of production. The basic assumption is that it is not possible (referring to 

the criterion of keeping systems well below their limits) to assure food security for all with 

significant increases in population. In order to limit population growth, one strategy focuses 

on poverty reduction, empowering women and assuring basic needs (EFARD, 2014) [400] 

[4].  In fact, many problems of hunger are due to the volatility of prices, to the condition of 

poverty and to the related inaccessibility of food, especially for small farmers. A solution was 

suggested at the EFARD conference in Brussels (EFARD, 2014) [400], where the 

representative of an industrial actor described the efforts to create cooperatives in Africa (a 

solution that follows the criterion based on the joint integrated governance of public goods for 

issues lying outside individual responsibilities and administrative areas, see Table 41, page 

195), as criterion for the social capital [Hi.II.1] [R.II.4] [R.II.3] [A.II.3] [350] [218] [337]. 

This also reflected the need that was expressed by other contributions for the establishment of 

an integrated food sustainability label [64] [W.IV.2] and for more healthy and sustainable 

approaches, such as the adoption of organic farming [W.IV.2] [W.IV.3], collectively 

gathering the products of all small famers. These contributions support the criterion of local 

self-sufficiency assurance (see Table 41, page 195) that was introduced in the first case study 

of electricity infrastructure systems, for manufactured capital [R.I.1] [Hi.II.1]) and the 

provision of the necessary services of sanitation of products. Such intervention could also 

enhance the role of local farmers and productions and reinforce their position against the 

power of multinationals. The dominant position of food distribution, the importance of 

knowledge transfer and the identification of best practices were also highlighted during the 

workshops. Even having reached high technological levels and being able to increase food 

production, the presence of social inequalities and poverty, the lack of knowledge sharing and 
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entitlements for accessing food and food resources all combined to mean the aim of food 

security could hardly be achieved.  

The assurance of security (and the factors of trust, happiness and well-being that were evident 

in the second case study) in its more general sense is also a precondition for realising food 

security, as the first impact of conflicts is the lack of food. However, we see from the food 

case study that the lack of food security is also triggering potential conflicts itself 

[PUB.II/IV.4]. Through the consideration of the criteria of natural capital, we have learnt that 

the sustainability of food systems depends upon closing the cycles of food production and 

consumption, towards models of organic farming [W.IV.2] [W.IV.3]. These are not necessary 

related to current niche markets and have to put the conflict with traditional production to an 

end, and realise transparent and fair markets that focus on the relation and balance human-

nature. Governance of fair trade schemes and certification of ‘organic’ food could be a 

strategy to put in place in order to integrate human and natural systems [W.IV.2] [W.IV.3]. 

The poverty previously considered is a threat to the achievement of environmentally 

sustainable food systems.  

The testing exercise through the food case study has confirmed the validity and relevance of 

the criteria previously identified for the other three Socio-Technical Systems (STS), in order 

to evaluate a fourth and different STS. The GAME has allowed for the evaluation of the food 

system by the analysis of its internal interrelations and the interrelations with other STSs, as 

presented in Table 45 (page 205), Figure 41 (page 208) and in Chapter 9 in Figure 43 (page 

222) and Figure 44 (page 225). The strong linkages between food and energy systems and 

food and security systems naturally arise. Consequently, in the light of the testing process on 

the security and sustainability of the food system, the criteria of the GAME matrix have been 

confirmed, and further integrated with aspects that are specific to the food sector but that are 

deeply interconnected with the existing criteria and non-negotiable aspects of sustainability. 

A criterion of the primacy of the objective of food security and the subordination of 

sustainable energy production has been established by focusing on human-nature 

interrelations in the same way as health and environmental factors have been considered first 

order determinants for the energy supply mixture [Q.III.1]. This has been confirmed also by 

the Development policy guidelines on agriculture and food security of the Ministry of Foreign 

Affairs of Finland (2010) [362], as small-scale biofuels can be produced whereas it would not 

reduce or jeopardise food production and the use of agricultural residues for the generation of 
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energy is to be preferred. However, the criterion of avoidance of conflict and competition 

between the two has also been established, as the preservation of a clean environment is also a 

precondition for human health and food security [361]. That is why food and energy 

production should be planned and designed as interconnected and mutually supporting, 

according to a systemic perspective. 

The case study of future energy systems has identified the relation between energy and food 

production and the case study on the security and sustainability of food system the need of 

food security to pursue environmental sustainability and security. The case study on security 

systems has also highlighted the interrelations between security and food security. In this 

case, the competition between food and energy production is highly unsustainable, as it would 

involve the option of a more competitive production of energy and would jeopardise food 

security. According to the interview and workshop sources introduced above food security has 

the priority [Q.III.1] [362] and according to an interviewed expert in food, insecurity is a key 

factor potentially causing conflict [PUB.II/IV.4]. 

In the analysis performed on the food system, the worst scenario, represented by the failure of 

the system (see Table 45, page 206) might be represented by the focus on production policies, 

which do not always represent the main cause of failure. The actions needed (Table 47, page 

209) to reach the goals (Table 46, page 207) have to address the challenges by actions that not 

only improve production processes, but that instead give pre-eminence to the entitlements for 

accessing food and combine them with adequate markets structures.  

On the basis of the analysis for the GAME methodology, a possible evaluation graph 

representing the dimensions of sustainability of the food sector at present would give a totally 

unsustainable result (see Table 39, page 205). This is why the evaluation graphs of these two 

scenarios of failure of food and security systems are not represented. Current policies that 

claim to address the problem of overpopulation, food security and environmental 

sustainability of food systems by increasing food production through a focus on economic 

growth are often ineffective, because they do not focus on the real causal factors of inequality, 

lack of entitlements, education and security, food accessibility and poverty—i.e. the basic 

human needs—for larger portions of the global population [W.IV.3] [345]. According to the 

case study analysis, possible solutions could focus more on the establishment of fair trade 

organic food systems, good governance, transparency of information, local production, 

knowledge transfer, education and incentives for small farmers. This approach is expected to 
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limit the volatility of prices in developing countries and empower smallholder farmers against 

the dominance of multinational companies [W.IV.2] [W.IV.3].  

The analysis has identified first a scenario (the orange lines in Table 43, page 203; Table 44, 

page 204; Table 45, page 205; Table 46, page 206; and Table 47, page 207), in which the 

problem of food security and the sustainability of food systems is treated merely by current 

approaches, leading to a failure, for the reason that with incremental increases in food 

production and applying technology, the real causal factors of food insecurity are not 

adequately addressed. Markets remain free and without control, so that the less advantaged 

people still cannot access food. Consequently, problems of environmental sustainability also 

arise. This scenario is not represented, as it is considered to be unsustainable. 

An alternative scenario (the green line) is proposed, as a mix of policies that address societal, 

market, and technological issues in an integrated way, proposing solutions for reducing 

poverty, empowering women, and through that limiting population growth and proposing 

environmentally sound solutions for meeting their needs and living with dignity. The organic 

fair trade certification has been proposed in two different workshops, one on sustainable food 

production and consumption and one on organic dairy production, where different people 

were participating (they varied by educational background, affiliation and objectives, see 

Table 39, page 194). However, a scenario involving possible failures is also taken into 

consideration, as represented in Figure 57 (page 285). These failures might be caused by 

extensive industrial organic monocultures, involving higher risk of disease and of producing 

damage to the soil [R.IV.8]. The industrialisation of organic agriculture and adoption of 

monocultures may cause the destruction of biodiversity, causing in turn, from the social 

perspective, the separation between work and free time, the lack of appurtenance to the 

system. This could cause lack of responsibility, knowledge alienation and detachment from 

holistic and systemic views of ecosystems [R.IV.2]. According to the same expert, 

industrialized organic agriculture could increase the tangible infrastructure and lose flexibility 

of operational activities (manufactured capital) [R.IV.2].  

Other possible risks could be related to the rise of new diseases due to the reduction in 

pesticide use, or to the decrease of yields due to the lack of nutrients typical of some areas 

(coming from fertilisers). In this latter case a proposal has been to detach the use of the 

fertilizers from that of pesticides (currently they are produced by the same producers so that 

they are mostly combined together) [400]. However, the expert in organic food [R.IV.2] still 
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does not support this last proposal, and compare fertilisers for fields to medicines for humans. 

In the view of the expert, artificial fertilisers just provide the needed chemicals but they 

remain detached from the whole life that exists in the agricultural land. In this view, chemical 

fertilisers increase yields, but remain detached from the ecological system. Instead, the expert 

continues [R.IV.2] natural fertilisers, obtained from composting of organic material, could be 

used, in order to integrate agricultural practices with ecological cycles. Another possible 

failure could be related to the lack of trust and unfair practices in certification [W.IV.3] 

[R.IV.4], which would require both control systems and education within the society. The 

sustainability criterion of trust is an essential element that plays together with the 

environmental sustainability criteria of systems’ harmonisation.  

 

Figure 40. The possible failure of organic farming 
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Table 43. GAME for the security and sustainability of the food system: critique phase, challenges 
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Table 44. GAME for the security and sustainability of the food system: critique phase, constant worsening 
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Table 45. GAME for the security and sustainability of the food system: critique phase and system’s failure 
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Table 46. GAME for the security and sustainability of the food system: what are the goals to achieve? 
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Table 47. GAME for the security and sustainability of the food system: social learning on how to reach the goals 
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Figure 41. An example of the social learning process for the test case study of the security and sustainability of the food system by the GAME methodology 



209  

 

Table 48. The modified GAME criteria by the application of the methodology to the food system 
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8.3 Substantive and methodological findings of the application of the GAME 

to the security and sustainability of the food system  

The final GAME evaluation of the security and sustainability of the food system described in 

the previous sub-section has been represented by Table 43 (page 203), Table 44 (page 204), 

Table 45 (page 205), Table 46 (page 206), Table 47 (page 207) and the final modified matrix 

of criteria in Table 48 (page 209). An example of the process of brainstorming carried out 

during the workshops and the interviews is represented in Figure 41 (page 208). This has 

involved the evaluation of the impacts, the understanding of the causes of failure, the 

identification of the goals and of the policies to achieve them.  

In this specific case study (see the tables and the analysis provided above), the substantive 

findings have highlighted a need to set nature based processes for safe and environmentally 

sustainable foods. This implies the focus on local production, local workforces and policies 

that enhance the transparency of the food systems, in order to allow consumers to make 

sustainable choices. In order to support this objective, during two different workshops 

[W.IV.2] [W.IV.3] the establishment of fair trade and organic certification schemes was 

promoted and supported, even if the organic agriculture should not continue on the role of 

niche sector. Instead, conventional and organic agriculture should converge towards 

agricultural models that realise the harmonisation of human and natural systems. This clearly 

responds to the GAME sustainability criterion of the avoidance of constant uptake and release 

of substances that might alter the natural cycles. In order to facilitate this process, technology 

transfer and definition of best practices should be enhanced and improved, as well as 

practically implemented. In the area of food security, the need to act on poverty and on the 

access to food by the poorest, as well as the enhancement of entitlements for small farmers, 

especially female, were unanimously acknowledged [W.IV.1]. This includes the support for 

stable and fair food prices and decrease of prices for environmentally sustainable and safer 

foods production, as well as cooperation and governance (including the introduction of 

mandatory standards). 

The interrelations of these findings with the other case studies and the implications for the 

GAME methodology and framework need to be considered. The case of food systems 

confirms many of the criteria previously introduced, such as the respect for the boundaries of 

overarching systems, and the consequent need for appropriate technological progress to 



 

211 

 

Table 49. A scheme for the analysis of sustainability criteria through the integration of successive case studies: Case studies I, II, III and IV 
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address the constraints (see Table 49, page 211). As previously mentioned, additional case 

studies will integrate less and less insights, as many aspects are already covered by existing 

criteria, unless additional cases would demonstrate that those criteria are not general rules that 

can be applied for every case. In this latter situation, they would need to be revised or 

reframed for covering specific situations. In the study that has been carried out some of these 

criteria are of particular importance, as they represent strong links between systems that might 

seem so different from one another.  

The themes of food security and entitlements for small farmers had already arisen in the 

discussion on security and especially in connection with the Namibian experience. The 

concept that is promoted in the Finnish security system, according to which security is a 

public collective good and in order to achieve security it is necessary to provide it for others. 

The idea that happy and well-being people are less likely to commit crimes applies to the food 

system as well. As Fraser (2014) [303] reports, North African revolutions were primarily 

caused by the instability of food prices and the lack of food security. The continuation of huge 

income differences, as reported for the Namibian case, potentially threatens the whole 

community. The food system is also interconnected with the energy system, as in order to 

maintain stable prices and farmers’ security it is important to avoid too challenging 

competitive advantages for alternative land uses, such as for instance for energy production. A 

solution has been identified in the integration and cooperation among these sectors, the use of 

agricultural residues for purposes of energy production and the reduction of forage for the 

production of meat because it is also considered as an unhealthy and environmentally 

unsustainable choice. 

From the perspective of substance, the GAME methodology has demonstrated how 

sustainability can be summarised according to some general criteria—adequacy to systems’ 

boundaries and respect of non-negotiable constraints of well-being and the concept of 

‘folkhemmet’. This is presented in the security case study of safe and secure home 

[MNC.II.1], that also intersects with Sachs concept of the need to avoid structural violence 

(2003) [369]. This means assurance of basic needs and entitlements, as harmonised with the 

greater environmental system, as highlighted in Figure 45 of the next chapter (page 226). The 

food system is particularly important, as food security and safety are the most basic needs for 

human beings and its production has great implication for environmental systems. The 
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competition with other systems is a sensitive issue and the failure of food systems might be a 

potential source for failures of other systems. 

From a methodological viewpoint, the GAME testing, by triangulating data within and 

between systems, has demonstrated the holistic and multi-dimensional nature of the 

sustainability issue and thereby the need for holistic governance approaches that can represent 

these multifaceted and complex aspects and more effectively regulate human societies. The 

GAME approach has also demonstrated the need to approach sustainability through a 

systemic and cross-cutting analysis. Isolated efforts to evaluate sustainability for too restricted 

(bounded) areas might provide solutions that are only partial, and have to be abandoned, 

sooner or later, when they affect other systems. 
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9 Conclusions, outcomes and challenges 

Aim To conclude the research analysis, describe the research outcomes in 

relation to the aim and objectives set in Chapter 1 

Content 

9.1. Summary of thesis: problems, aim, objectives 

9.2. Key findings of the thesis 

9.3. Contribution to knowledge 

9.4. Impact and usability in the real world 

9.5. Future challenges and work (research and practice) 

 

The present research has investigated governance and sustainability from a systemic 

perspective. In this chapter, a summary of the study focus and the problems it addresses, the 

planned aims and the contribution to knowledge are summarised and future developments 

discussed. 

9.1 Summary of thesis: problems, aim, objectives, research questions and 

findings 

The summary of the thesis is exemplified in Figure 42 (page 215), with reference to the initial 

research and thesis structure Figure 2 (page 10). In relation to the research problem as 

outlined in the introduction— i.e. how societies organise and govern themselves for achieving 

sustainable development— the literature analysis looks at the current situations in which  «we 

are changing Earth more rapidly than we are understanding it» (Vitousek et al., 1997), and to 

the urgent need to keep systems under control, before irreversible changes are produced. 

Existing literature (Evans, 2012) considers sustainability more a social than an environmental 

phenomenon that has to do with how societies and the systems they are built on impact on 

both the environment and social well-being itself (sub-section 1.1). This raises concerns about 

the adaptive capacity of societies. The literature analysis explores, in Chapter 2, the field of 

systems’ theory, referring more specifically to Socio-Technical Systems (STS) that are 

formed by the interactions between humans and technological infrastructures. The analysis 

initiated a discussion about the adequacy of social structures for pursuing STSs’ reliability 

and sustainability.  This reveals some critical factors that are inherent in STSs, and some 

elements of inadequacy of current social structures—i.e. market and legislation—for 

addressing them, possibly determining the rise of sustainability problems. The analysis has 

identified three main criticalities of Socio-Technical Systems (sub-section 1.6).  
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Figure 42. Summary of objectives, research questions and findings. 
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First, the increasing complexity of systems has been acknowledged, determining the 

unpredictable propagation of impacts within and between systems across long chains of 

cause-effect relationships, characterised by non-linear behaviour. This characteristic involves 

the inability for current arrangements, i.e. the market and the legislation to maintain systems 

under control, because of the tendency towards liberalisation of markets and rapid 

technological development. The increasing rapidity of technological change and lack of 

control of market structures on the one hand can hardly be regulated for and on the other 

creates more and more interconnections between systems belonging to different 

administrative structures at various levels of organization.  

Secondly, the increasing uncertainty that derives from the complexity mentioned above 

increases the subjective dimension of risk and generates more and more diversified 

perspectives, transforming sustainability problems into political problems and enlarging the 

distance between subjective and objective risk. This high uncertainty manifests itself in the 

reduction of sustainability problems to a plurality of politically driven solutions which are at 

least partially detached from the perceived and measurable realities, and compromise our 

ability to agree about future actions and thereby to introduce effective governance.   

Thirdly, the relevance of socio-ecological systems for human life identifies them as public 

goods, even when, on the basis of primarily economic considerations, they could be 

liberalised and regulated by market structures. In spite of the increasing scientific uncertainty 

and of the plurality of perspectives about the possible solutions, the more objective risk that 

results from the process of social learning about irreversible changes and damage, and the 

consequent urgency to move towards sustainability pathways, should be acknowledged. This 

can be done by social structures designed to maintain systems below their limits of resilience, 

in order to conserve their capacity to endure throughout time. The existing uncertainty about 

the relative objectivity of subjectivity of risks suggests the adoption of a precautionary 

principle. 

The thesis claims that current social structures are inadequate for addressing these criticalities. 

A major problem of market and legislative structures has been acknowledged; this is their 

tendency to oversimplify systems, according to human centred evaluation models and criteria. 

In other words, the analysis has highlighted a lack of systemic approaches and awareness 

about the interrelations of the parts within and between systems, as well as the existence of 

more objective and non-negotiable systems’ constraints. First, humans have become detached 
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from the natural world and have conceived systems, which are not harmonised between one 

another and with the greater natural system. Secondly, unidimensional evaluation models 

undermine the reliable evaluation of goods (and natural resources) because they only focus on 

the satisfaction of human needs, which is, once again, anthropocentric, i.e. based on the utility 

that we humans can have from them. The evaluation of resources, based on the value of their 

exchange, does not take into account their intrinsic value as important elements contributing 

to the reliability and sustainability of systems. Social structures (markets, legislation and 

international governance) subordinate in this way larger overarching systems to human 

created systems, systematically neglecting non-negotiable constraints and overcoming the 

limits of upper or interconnected systems. Legislative systems, limited to single 

administrative areas or individual responsibilities are not integrated and are therefore unable 

to deal with matters exceeding their range and power of action, leaving room to uncontrolled 

and non-regulated human agency. 

In relation to the critical factors exposed, and the possible adoption of governance approaches 

for their solution, a research question a) emerges about whether current governance 

approaches are adequate for harmonising systems’ environmental, social and economic 

components.   

In order to address a second research question, the areas of governance and sustainable 

development were investigated in Chapter 3, by means of analysis of existing governance 

initiatives and evaluation methodologies and frameworks. The acknowledgement of the some 

gaps of current governance approaches that determine partial inadequacy for the pursuit of 

sustainable development leads to research question b) about how to design the concept of 

governance for the purpose of systems' sustainability. In the light of this question, in Chapter 

4, a concept of governance for sustainable development, according to a holistic and systemic 

approach, was identified. This innovative theoretical framework of ‘governance for 

sustainability’ was built by literature analysis on governance, sustainable development, social 

learning and systems’ thinking. The identified governance concept, according to the principles 

identified in sub-section 4.5, incorporates the following key approaches, as represented in 

Table 50 (page 218). 

The conceptual vision of governance for sustainability supports a third research question c): 

how to apply the concept of identified governance through an innovative methodological 

framework?  
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This last question, refers to the final aim of the thesis of building an innovative methodology 

of sustainability evaluation in support to the concept of ‘governance for sustainability’ 

identified in Chapter 4. This objective was pursued by planning a research methodology  that 

incorporates the key insights of the identified concept of governance, reflecting systems’ 

complexity and addressing  the gaps identified in Chapter 2, thereby building adequacy to 

systems’ complexity and  paving the way for building the final methodology (see Table 50, 

page 218).  

Table 50. From the governance for sustainability conceptual idea to its implementation by a conceptual 

framework 

Driving principles of the conceptual idea of 

governance for sustainability 

Approaches used for the implementation of the idea 

into a conceptual governance for sustainability 

framework  

1. Systems’ adequacy: keep within the limits Focus of adaptive capacity and systems’ adequacy, 

systemic thinking about the sustainability pillars 

(Forum For the Future, 2013; Scott Cato, 2009) 

2. Learning about (1) and building adaptive capacity Holistic and multidimensional conception of 

sustainability of the Five Capitals Model (Forum For 

the Future, 2013) and future perspective 

3. Creating entitlements for meeting basic needs and 

human rights 

Focus on basic needs and resources’ availability 

(Brundtland) 

4. Governing systems by setting standards for 

systems’ reliability and sustainability and 

entitlements for meeting needs: human-nature 

relationships balance and harmonisation 

Accountability, participation and  transparency (EC 

and OECD principles of governance) 

 

This approach was supported by the concept of Requisite Variety (2014), holding that a 

«repertoire of responses which is (at least) as nuanced as the problems you face» is needed in 

order to deal with complex and multifaceted issues. Evaluation models should adequately 

reflect and represent the diversity of the issues being treated (Türke, 2008), this is in line with 

the concept that «every good regulator of a system must be a model of that system because, 

the actors of a model (Conant and Ashby, 1970). Therefore, the methodology has been built to 

be systemic and holistic, on the basis of the experiences of existing methodologies, and in 

order to be able to assess multiple data-types and collection methods. The methodology has 

involved the realisation of an empty framework for data analysis (described in Chapter 5) and 

an abductive approach joining inductive literature and documentary analysis to deductive case 

study analysis. This is presented in Chapter 6 with case study analysis of different Socio-

Technical Systems (STS), representative of the critical factors found in the literature analysis 

of Chapter 2. The cases are the European Critical Electricity Infrastructure (ECEI), the 
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Finnish socio-technical security system and the process of transition towards a post-carbon 

society. The initial framework has supported mind mapping, gathering varied information 

relating to one or more systems (possibly including big data), and structuring it across the 

capitals of the Five Capitals Model. The combination of the theoretical and the empirical 

evidence described in Chapter 6 has identified the specific and common critical elements of 

(un)sustainable STSs and derive core governance for sustainability criteria by generalisation 

and successive integration across the first three case studies.  These criteria have been 

incorporated into a generic participatory framework and toolkit, i.e. the Governance 

Assessment Matrix Exercise (GAME), a qualitative assessment matrix, and the identification 

of core sustainability criteria for the different dimensions of sustainability.  

9.2 Key findings of the thesis 

The main key finding of the thesis is related to the aim, the development of a conceptual 

framework and methodology, i.e. the GAME, that: 

 Realises a participatory brainstorming about systems’ critical aspects and failures and the 

goals and operational strategic actions to be implemented on the basis of phronetic 

thinking and generates insight about systems’ dynamics and requirements for their 

sustainability. 

 Bases its own application on the contextual, bottom-up and pro-active participation of 

extended communities of actors and stakeholders. 

 Identifies core sustainability criteria to be used as guiding principles for each successive 

application of the GAME, and thereby constitutes a tool for self-learning at each 

successive step. 

 Takes into account the systems’ complexity and the interrelations of the parts, 

incorporating big data of different forms, avoiding the reliance to oversimplified 

evaluation methods yet realising a mind mapping towards the definition of common 

goals.   

 Acknowledges decision making about alternative future scenarios and supports informed 

and accounted choices for matters of public interest and high uncertainty. 

 Contributes to reducing uncertainty and complexity by the integration of subjective and 

objective evaluation and the identification of real causal factors and most sustainable 
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goals. In this way a more rigorous conception of governance and decision-making, based 

on the acknowledgement of more objective and evidence-based evaluations, is supported.   

 Supports a more structured, and goals oriented, process of governance on the basis of 

well-defined sustainability criteria, to which decision making would be accountable. This 

way the GAME represents a methodology for the implementation of governance for 

sustainability and deliberative action. 

9.3 Contribution to knowledge 

The contribution to knowledge of the research carried out is described below from the 

perspective of the substance (theoretical findings in the field of governance and 

sustainability), as well as from the perspective of their practical implementation and 

methodological approach.  

9.3.1 Substantive knowledge 

A key theoretical contribution of the present research is to develop a more rigorous 

understanding of the concept of sustainability and governance. The systemic approach allows 

considering sustainability as a condition determined by the relations between systems. In 

particular, the degree of sustainability of Socio-Technical Systems (STS), involving the 

natural, human, social, manufactured and financial capitals, is determined by the relative 

ability of a system to maintain its own equilibrium and the equilibrium of the larger systems 

in which it is embedded. The sustainability of STSs is indeed their degree of harmonisation 

and integration, across all dimensions (the five capitals) and space and time. We can therefore 

state that governance of sustainability has the responsibility of assuring the adequacy of STSs 

for maintaining their own equilibrium and ensure their endurance throughout time, as well as 

for maintaining the equilibrium and endurance of larger systems.  

In this vision, the research first demonstrates the inadequacy of current social structures for 

the achievement of sustainability because of their inability to maintaining systems’ 

equilibrium. Secondly, the research demonstrates, consequently, that alternative governance 

arrangements are needed: 

 to generate a systemic understanding of systems and deeper knowledge about the 

interactions between the constituent parts 

 to increase the participation by all concerned stakeholders and set roles and 

responsibilities, going beyond single regulatory areas 
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 to indicate possible directions towards sustainable futures, to which both decision-makers 

and private actors would be accountable 

As mentioned in Table 50 (page 218), this research bases the idea of governance of 

sustainability on: 

1. Systems’ adequacy: keep within the limits 

2. Learning about (1) and building adaptive capacity 

3. Creating entitlements for meeting basic needs and human rights 

4. Governing systems by setting standards for systems’ reliability and sustainability and 

entitlements for meeting needs: human-nature relationships balance and harmonisation 

The research has proposed the Governance Assessment Matrix Exercise (i.e. the ‘GAME’), as 

a multi-method abductive methodology of evaluation that realises a participatory process of 

social learning across the different dimensions of sustainability (according to the structure 

proposed by the Five Capitals Model of Sustainability), using a multiplicity of data-types and 

applicable to different Socio-Technical Systems (STS) belonging to different geographical, 

cultural and socio-economic contexts. 

The GAME process systemically assesses and triangulates data of different forms, 

highlighting the interactions of the parts within and between capitals and systems. 

The practical implementation of the GAME is structured as indicated in the final testing case 

study. This involves a first ‘critique phase’, in which the existing challenges and potential 

failures are assessed, and some desirable sustainability goals for the specific context, 

reflecting the GAME criteria, are identified. Once determined the ‘what we want to achieve’, 

a brainstorming and mind mapping about ‘how’ to act at present to achieve future goals 

identifies possible policies, strategic actions or necessary standards to be implemented. This 

process has realised indeed the social learning process, to be integrated by information 

derived from existing scientific achievements or from other contexts, thinking about the 

possibility of transferring knowledge, policies and practices. For instance, the food system 

case was especially successful as it commenced with the analysis of general matters of food 

security and overpopulation, to end up with proposals of concrete specific action, concerning 

food production technologies and arrangements for governance and cooperation for the 

promotion of sustainable and healthy foods. Or it suggested how to create entitlements for the 

less advantaged people and for the less empowered market actors. This way, the GAME has 
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finally, with some modifications, confirmed the validity of the sustainability criteria 

previously defined.  

From a practical perspective, the research has led to the development of a tool that is able to 

indicate, for specific contexts potential futures and direction of travel. The research has 

provided some general sustainability criteria (see Figure 43, page 222 and Figure 44, page 

225), for each of the capitals of the Forum for the Future, that can be kept in mind when 

making choices affecting our future. These identify needs and conditions that are critical for 

systems’ functioning and non-negotiable, yet they can be explored and reframed according to 

supported arguments. Their importance, in principle, start from the greatest capital, the 

environmental (see Figure 43, page 222, based on Forum for the Future, 2014 and Scott Cato, 

2009), as all the others are dependent on those. At a successive level the human needs are the 

most important because essential for human life and well-being the Maslow pyramid and the 

Brundtland definition of sustainability refers to.  

  

SYSTEMS RELIABILITY: adequacy and 

adaptive capacity in the limits of upper level 

systems. Intangibility and avoidance of risk 

concentration 

TRUST OF EVALUATION SYSTEMS: 

uncertainty evaluation and reliable information 

on the ability to measure and represent all 

sustainability dimensions. Growth reflecting 

actual rise in well-being 

HARMONISED AND INTEGRATED RESOURCES, 

MATERIALS AND CHEMICALS UPTAKE AND 

RELEASE: no continuous concentration of elements or 

substitution of natural goods by artificial goods and 

avoidance of risk concentration 

TRUST and TRANSPARENCY. 

BASIC NEEDS AS HUMAN RIGHTS: 

entitlement for the satisfaction of basic 

human needs integrated with upper 

level systems limits and governance 

standards. Provision of collective 

security. Absence of structural violence. 

SOCIAL LEARNING: 

adequacy of social structures 

to upper level systems. 

Participatory governance for 

the definition of entitlements 

and regulatory standards 

Figure 43. A summary of the general sustainability criteria for the dimensions of the Five Capitals 

Model 
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Those are followed by the sustainable functioning and organisation of societies that (market 

and governance policies and structures, is constrained within the limits of the upper systems. 

This means that social structures have the main objective of realising the conditions that 

achieve the sustainability of the environmental and human capitals. In order to do this, they 

make use of manufactured capital and infrastructures that are valuated by the financial capital. 

Whenever this last capital would be considered the most important, even if unable to evaluate 

the major needs, environmental, human and social, the risk of systems’ failure would be very 

high. 

Even considering such hierarchy, at a certain extent the different needs can be balanced 

according to specific local contexts, when, for instance the ecological system can be 

temporarily affected with recoverable impacts, in order to provide with basic needs a local 

population. However, is such a situation would last longer and cause permanent damage, this 

would mean that present needs will be achieved at the expenses of future needs or present 

needs in other contexts (for instance when the environmental damage is cause of disease in a 

neighbour area), which identifies a situation of failure of the system. In this case, alternative 

solutions have to be learnt, under the guidance of the sustainability criteria. This is the 

principle guiding the governance process of learning and implementation of possible 

solutions, as represented in Figure 45 (page 226). 

The sustainability criteria can of course be discussed and modified in relation to new 

achievements, however the principle of accountability would mean that the criteria chosen 

within a governance process would hold until possible counterarguments have been properly 

demonstrated on solid basis. More particular, from a practical perspective, the GAME 

approach has shown the following abilities: 

 To approach events or interact with stakeholders in an accessible way, giving the 

opportunity to deepen the understanding of the complexity at hand by systemic and holistic 

thinking. 

 To initiate a process of participatory brainstorming and social learning about the possible 

‘alternative futures’ and their risks and opportunities, which can be used for the transfer of 

knowledge between different stakeholders. 

 To define a structure for social learning in which the actions are clearly linked to 

challenges and goals to be achieved, and contextual needs to be satisfied, so that whenever 
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potential problems are identified adaptive responses can be suggested and implemented 

(see Figure 45, page 226). 

 To define actions according to sustainability principles, criteria that are important for 

maintaining the given systems’ equilibrium, giving the possibility to adjust them according 

to concepts of self- learning and evolutionary system design. 

 To describe complex systems by big data and rich pictures, in the terminology of Bell and 

Coudert (2005). This is composed of diverse data from different sources and supports 

‘stories’ or narratives about scenarios. 

 To provide decision-makers with useful insights, on what basis decisions can be made 

about governance standards, laws or regulatory acts and to which they need to be 

accountable in order to achieve minimisation of risks and the predefined sustainability 

goals. This will allow for the contribution of larger communities of stakeholders into 

decisional processes. 

 To link science, policy and society, providing the opportunity to define political goals on 

the basis of real needs and scientific evidence. 
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Figure 44. The systems' sustainability criteria and their interrelations 
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Figure 45. The structure of social learning of the GAME matrix 

?
Challenge

Precautionary 
principle: doing 

nothing

Choosing between 
alternative futures: 

defining goals 

Social learning for 
understanding 
complexity and 

constant 
improvement

Systems at risk

Discarding non 
sustainable solutions

Risk, constant 
worsening, 
exceeding 

systems’ limits

Unaware decision-making

Approval of general 
sustainability criteria

Correcting 
directions

Define contextual policies and 
operative informed and aware 

actions

Learning about
systems’ functioning

Enjoying entitlements within 
harmonious systems

Systems’ failure and 
irreversible changes

Discarding unharmonised 
solutions putting 

systems at risk
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9.3.2 Methodology 

The research methodology has been developed around three successive case studies of Socio-

Technical Systems (STS). Analysis of these has been used to populate, and modify, an empty 

governance framework by integrating diverse data obtained from different sources and 

collection methods.  

The initial empty structure for the GAME has been realised by a qualitative assessment matrix 

constituted by the dimensions of the Five Capital Model of sustainability of the Forum of the 

Future (2013) and the successive orders of impact (from failure to improvement) of the 

Futures Wheel (2013).  The GAME methodology has been developed by the use of three case 

studies, based on multi-disciplinary historical analyses and futures approaches. The aim of the 

analysis has been the identification of sustainability criteria, through a systemic approach, 

exploring the complexity of cause-effect relationships within and between systems. It has 

provided, starting from a systemic perspective, a number of general common sustainability 

criteria for the first case, which have been used for assessing the second case, modified by this 

analysis and then integrated with additional outcomes, into a third case prior to the final 

evaluation and modification of the GAME for assessing the sustainability and security of food 

systems. The specific objectives of the approach were to: 

 Test the validity of the approach to initiate a process of social learning, in order to 

understand the complexity above mentioned. 

 Confirm and/or modify the general sustainability criteria, responding to the conceptual 

idea of systems’ adequacy. 

 Identify practices and goals that are specific to the scientific field and applicable to the 

particular contexts, from a cultural, geographic, ecological, climatic, human, social or 

economic perspective.  

In summary, the GAME methodology, can be described as in Figure 46 (page 228): Challenge 

→ Risk → System Failure → Social learning for improvement → Definition of sustainable 

goals → Generalisation of criteria  

Moreover, the GAME has provided a framework for discussion and dialogue within the study 

interviews, for the realisation of the workshops and for the analysis of narratives and reports.  
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Figure 46. The methodological approach of the GAME methodology 

 

The analysis of the successive case studies have largely confirmed the general sustainability 

criteria previously identified or produced very similar concepts, sometimes adding to them 

further aspects, typical of the particular field of science and vision of the participants, related 

to their cultural and scientific background. Therefore, in the ‘playing of the GAME’ the loop 

as represented in Figure 46 is to be reiterated and applied in different contexts, in order to 

give the possibility to adjust the criteria, through phronetic thinking. 

The GAME approach has identified, through the acknowledgement of the general criteria, 

especially in the final food study, technical solutions and participatory governance 

arrangements and concrete structures, standards and incentives for achieving the sustainability 

goals.   

The research proposes a methodology for the participatory, holistic and systemic evaluation of 

sustainability, going across the sustainability capitals. This is follows the work of Scott Cato 

(2009) in his conceptual understanding of sustainability, and the development made by the 
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Five Capitals Model of sustainability (Forum for the Future, 2013) and applying to it a 

dynamic element of interaction, based on The Futures Wheel (2013). The final methodology 

developed for the GAME exercise also draws on  the futures workshop (Jungk and Müllert, 

1987; Valqui Vidal, 2005) and the concept of backcasting (Dreborg, 1996; Vergragt, 2011; 

The Natural Step, 2013). The methodological achievement is indeed a model of evaluation 

that detaches from the logic of unidimensional and oversimplified approaches and promotes a 

systemic thinking, taking into account of all implications of human actions and societal 

choices.  

From the methodological perspective, the GAME offers the opportunity to analyse great 

amounts of data of different types and from different sources and through this to support a 

process of social learning and interaction between different actors belonging to different 

backgrounds, cultures and geographical areas. Indeed, the GAME methodology has identified 

goals and ways to reach them, providing the possibility to make informed choices among 

alternative futures. In this way, the GAME provides an alternative vision on how to make 

decisions, that is not just based on political or economic interests or personal preferences, but 

that is based on a phronetic approach and process, reducing uncertainty by reducing the 

divergence between subjective and objective risk and reducing complexity by the careful 

understanding of the real causal factors and the most appropriate solutions. In this way, we 

can say that larger participation is pursued, but at the same time it does not result in a plurality 

of disconnected and unstructured views, that only increase the uncertainty. The participation 

is important to increase the visions and the knowledge, so as to understand the best solution 

and build a more objective understanding.  

9.3.3 Evaluation of the tool and publication of outcomes 

This research has been realised in a long time span and many insights of it have been 

published in peer-reviewed publications and conference papers, as it appears clear from the 

references. The first intention was to realise an article-based thesis. However, due to the 

extent and volume of the research done, a choice for a monograph has been made. The strong 

link to the publications done still remains. The GAME methodology and framework 

constitutes the implementation of the very first governance concept and process (Sajeva and 

Masera, 2006; Masera, Sajeva et al. 2006) for which the case study of the ECEI was realised 

(Sajeva, Stefanini and Masera, 2006), of the conceptual analysis of security systems (Sajeva, 

2012). These peer-reviewed publications are complemented by deliverables for EC FP7 

research projects, treating the security and the post-carbon society case studies.  
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The research can be evaluated as successful, first as the construction of the GAME 

methodology and framework that incorporates the analysis of the three case studies has been 

also presented at Business Systems Laboratory - 2nd International Symposium “Systems 

Thinking for a Sustainable Economy. Advancements in Economic and Managerial Theory and 

Practice”, Universitas Mercatorum, Rome, Italy (Sajeva, M. P. Singh Sahota and M. Lemon, 

January 23-24, 2014. Giving Sustainability a Chance: a Participatory Framework for 

Choosing between Alternative Futures), and then revised and published in the peer reviewed 

Journal of Organisational Transformation and Social Change (JOTSC) (Sajeva, Singh Sahota 

and Lemon, 2015).  

Secondly, good results have been obtained in occasion of the application of the GAME 

methodology in the test case. Besides the successful implementation of the future workshop, 

the participants in the workshop provided themselves useful narratives afterwards, indicating 

challenges, risks failures and goals, as well as actions to reach them. At the end of the 

workshop a general consensus could be observed. During the interviews performed for this 

case study, a direct question was posed to the interviewees about the validity of the method, 

which revealed its general appreciation.  

On the application of the GAME to the issue of food security and the generation and 

evaluation of alternative scenarios, a second conference paper (Sajeva, M., P. Singh Sahota 

and M. Lemon, 2016. A Vision and a Framework of Governance for Sustainability: Assuring 

Food Security within Natural Systems) was accepted and presented at the 158
th

 Seminar 

“Euro-Mediterranean Cooperation in Sustainable Agriculture and Food Security: Policies, 

Sustainability, Marketing and Trade”, organised by the European Association of Agricultural 

Economists (EAAE), at the Mediterranean Agronomic Institute of Chania (CIHEAM-

MAICH) in Greece, on the 8
th

 and 9
th

 of September 2016.  

A good evaluation of the approach and the tool has also been expressed by positive comments 

received during the above mentioned conferences and during a seminar at University of 

Tuscia (Italy), especially about the highly innovative and interesting approach and the strong 

vision proposed. Joint publications with other scientists have been as well hypothesised  

9.4 Impact and usability in the real-world 

The GAME framework and toolkit support governance arrangements that better reflect and 

represent the complexity of systems’ sustainability, reducing the related uncertainty and 

implementing the principle of accountability towards a larger community of stakeholders in 

matters of public interest. This is done by the conception of a process of social learning, for 

the purpose of understanding the impacts and defining the general constraints (i.e., the 
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sustainability criteria), as well as and the ways of enabling contextual human agency. The 

GAME identifies a phronetic process directed to enabling development, capabilities and 

freedom within the boundaries identified by the resilience of systems. In other words, the 

GAME represents an idea, framework and phronetic tool for self-learning about the wisdom 

of self-regulated freedom. 

The present thesis, therefore, is not aimed at providing the only possible solution for 

sustainable development. It is instead aimed at developing a theoretical thinking focused on 

the idea of adequacy of Socio-Technical Systems (STS) to reach sustainable development. 

This means designing social structures as appropriate to the specific purpose of sustainable 

development and prosperity and as able to adapt to changes. This also means rejection of 

unique or oversimplified systems of economic growth and de-growth of the steady-states of 

economy, in order to instead embrace an approach of modulation of the various dimensions of 

sustainability; an approach that would reflect the complexity of systems that are 

interconnected at various levels. This way, the thesis represents a contribution to knowledge, 

as it provides a holistic and systemic approach of governance for sustainable development and 

contributes to the integration of human, social, economic and ecological systems.  

The usability in the real world has been tested during the interviews, the workshops and at the 

conference carried out for the test case study, connected with on-going research projects and 

activities at international level for the formation of Strategic Research Agendas (SRA). The 

GAME has also been accepted as a tool for the determination phase in on-going activities 

according to a multi-actor approach that include the active participation of stakeholder 

platforms.  

 

As reported in the description of the procedure used for implementing the GAME 

methodology, the “future workshop” (Jungk and Müllert, 1987; Valqui Vidal, 2005), has been 

chosen for its characteristic of being designed to facilitate wider participation into processes 

addressing real-life problems. A clear process has been planned, accordingly as described in 

Challenge 

Action 

Worsening 

Failur

e 

Goal 

Action 

Worsening 

Sustainability criteria 

Figure 47. The GAME process of elicitation 
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Figure 47 (page 231). This has been done by the definition of a clear process carried out 

during workshops and interviews and an activity of facilitation that has proposed participants 

a structure and procedure of the GAME matrix, by questions on the challenges, worsening 

situations (‘beware’), failures, then goals (‘what to achieve’) and actions needed to reach them 

(‘how’), as described in sub-section 7.1. Of course this has required, like in every workshop, 

an effort of facilitation and explanation of the procedure in an easy understandable way by 

different participants. In the interviews and workshops the GAME matrix has been populated 

by a question as hereafter: 

«With reference to your activity (research or production or other), what kind of challenge 

have you encountered as a matter of the sustainability of the system in which you operate? 

Please try to locate the challenge in the capital dimension appropriate and refer to some key 

sustainability criteria for that capital». Similar questions were made for the worsening 

situations, failures, goals to achieve and actions to be implemented.   

A technique usually implemented in workshops has been to divide the participants in groups, 

in order to have form them different perspectives that in a final phase are shared, realising 

social learning and knowledge transfer. The procedure allowed to come up with stronger 

views that participants shared. In the workshops, a further ‘narrative homework’ was asked 

from each group, telling a possible story of sustainable practices, summarising the possible 

scenarios. The narrative produced where used as material for populating the GAME matrix. 

The outcome of the GAME exercise has been a confirmation or modification of the 

sustainability criteria and the definition of possible actions and policies that can achieve the 

goals. One of the main outcomes of one of the workshops has been the goal of realising global 

fair trade scheme for organic food production. In order to achieve this goal, some possible 

policies have been identified in the empowerment of local producers, the rise of farmers 

educational level and entitlements, knowledge exchange, best practices and transparency of 

the food system and of food products, cooperative solutions for food distribution, and policy 

intervention to incentivise and boost local and sustainable productions versus the dominance 

of long and globally spread distribution chains. 

At the Conference, the GAME matrix allowed the researcher to: 

- Populate it according to the interventions and presentations, strictly following what 

communicated by the presenters by speech or written slides, in terms of what constituted 

a challenge, what a failure and what a goal. 

- Ask from the participants during breaks clarifications and specifications about the issues 

treated. 
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The EURAGRI conference gave the researcher the opportunity to pose questions about 

governance, where a number of needs were recognised for the problem of food security, such 

as scholarisation and empowerment of women. The researcher asked: «if we well know the 

ways to achieve food security, how about setting a global governance scheme for 

empowerment of local productions, education, transparency and healthy food, and 

institutional agreements for mandatory standards»? The question, based on the results of the 

previous workshop, did not receive any answers, even if disagreement was not expressed. The 

concerned presenter, during the lunch after the session apologised for not having answered 

but the question was too difficult. In the discussion at the table it resulted a certain difficulty 

to express opinions that, even if condivisible, would sound contrary to the status-quo of 

liberalised markets because would produce regulatory standards. 

The GAME methodology is currently used for the planning of a research for a Horizon 2020 

Workpackage, where also De Montfort University is partner and will work with the researcher 

if the grant is assigned. The methodology has got the appreciation by all scientific partners 

involved in the consortium. 

As recalled in sub-section 6.2.2, the GAME acknowledges the limited ability of univocal 

indicators or unidimensional measurements to describe complex matters, and provides the 

possibility to explore the background data that behind the sustainability criteria (and the 

indicators proposed for future research) and provide the explanation on the reasons for the 

sustainability evaluation performed. The GAME methodology and framework will allow 

building general principles on the basis of specific contexts and, on the other way around, to 

open successive boxes, from more general to more specific issues. These latter will explain in 

more detail the contextual situations, the possible failures, problems and risky choices that 

need changes and innovations at local level. This way, the evaluation realises an integrated 

and holistic methodology of social learning and co-creation. The GAME methodology and 

framework, empirical achievement of this thesis, allows implementing the conceptual 

framework of governance for sustainability as theorised in Chapter 4, by allowing the 

implementation of the principle of accountability through a holistic and transparent evaluation 

of systems’ sustainability, from contextual data towards general criteria and from general 

criteria to the planning of actions. This allows to learn about human agency as adequate to the 

systems in which it applies and to put the basis for the construction of Jackson’s ‘bounded 

capabilities’. 
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9.5 Future challenges and work (research and practice). 

This research has presented visions that have been judged by some as idealistic, a term that 

can be interpreted perhaps in the sense of non-realistic or non-applicable in today’s societies. 

The first reaction to this comment of the author of a scientific work is to relate the term 

‘idealistic’ to the state-of-the-art of science. The arguments presented in the thesis have found 

strong support by a wide range of accredited scientific literature, and have been confirmed by 

concrete and documented failures of current systems in addressing sustainability issues. 

Moreover, the research is not discarding market and legislative systems, nor reducing their 

value. Even with these structures being valid for managing many human systems, the results 

demonstrate that, in order to proceed towards sustainability, they should be integrated in more 

holistic and systemic arrangements. Too often current social structures have shown their 

inability to manage complexity, enhanced risks and produced actual failures, many of them 

involving very severe or irreversible consequences of which single actors cannot take the 

responsibility. So, from a scientific perspective, the need of alternative governance 

arrangements for purposes of systems’ sustainability should not  be classified as a fantasy. 

From a practical perspective, the current challenges of the GAME, according to the 

experience of the present research are mentioned and possible solutions that could be object 

of future research are mentioned in Table 51 (page 234). 

Table 51. The GAME challenges and possible future research development 

Challenges Future research 

Metagovernance evaluation about 

the institutional arrangements and 

able to implement governance for 

sustainability and internalised it  in 

social structures within the society 

Identification of appropriate governance partnerships, 

participatory entities that are responsible and 

accountable for sustainable development. 

The space/integration problem: 

qualitative data, consisting of 

narratives, is not easy to aggregate, 

integrate and summarise and 

represent in the limited space of the 

GAME matrix. 

Geospatial representation, following the example of the 

Dashboard of Sustainability Indicators for user-friendly 

information about contextual situations and planned 

actions to be taken. A dedicated software could identify 

similar text and allow the integration and summary, 

while keeping track of the sources. 

Holistic systemic representation of 

the evaluation of systems’ 

sustainability 

Translation of multi-type qualitative and quantitative 

data into an indicator with the specification of the 

component elements for the different capitals. 

 

Currently, an international research project is being planned on the implementation of the 

GAME methodology and framework through a sustainability indicator and a geospatial 

representation tool. This aims at providing a holistic, yet user-friendly tool that would deliver 
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information about the sustainability of food systems for different productions and in different 

local areas. The tool will allow representing the all process of sustainability evaluation in a 

transparent way, from original data to general sustainability criteria, by opening successive 

sub-sets, containing more specific data. 

9.5.1 The challenge of the organisation of governance structures 

In relation to the question posed at the EURAGRI conference in the previous sub-section and 

recalling also the question posed to the European Bioeconomy Observatory Panel about the 

priorities to be given to the three pillars of sustainability (see sub-section 3.2), a first 

challenge has been acknowledged about the practical application of ‘governance for 

sustainability’ at institutional level. On this matter, a reference to the Metagovernance, or 

governance of governance, also mentioned in Chapter 4, can be made with reference to the 

design and managing of sound combination of hierarchical, market and network governance 

for the pursuit of sustainable development that has been analysed by the Brazilian government 

by ‘The Green Grant Program – Bolsa Verde’ (Christo et. al., 2013). Even owing 54% of the 

world’s tropical forests and the related biodiversity, large portions of population of the rural 

areas live in poor conditions, so that the program promotes the improvement of well-being 

aiming at taking the concerned people above the poverty line, by conservation policies and 

use of ecosystem services. The Metagovernance approach, the authors report, acknowledges 

«the need for effective governance through vertical and horizontal coordination between 

institutions, and promotion of good governance practices for sustainable development».  

As reported by Christo et. al. (2013) and reported also in sub-section 4.1., recommendations 

for policy-makers are made and future research needs are identified. Deeper empirical 

investigation is also indicated to inform and guide policy-making processes and develop a 

handbook for community development and cooperative self-empowerment, as well as training 

modules for sustainable land-use. In governance for sustainability process and practices have 

to be implemented in order to assure governance modes that are integrated in social structures 

and are able to actually implement the recommendations formulated. The GAME 

methodology and framework incorporates governance processes with the aim of 

implementing the principle of accountability through the non-negotiable sustainability 

criteria, that reflect the idea of the Metagovernance handbook, but that would establish them 

as mandatory guidelines. The concrete application of governance at institutional level can take 

place, for instance, through institutional agreements about possible governance entities and 

structures. 
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Table 52. Elements of Metagovernance identified in the Bolsa Verde Program (source Christo et. al, 2013) 

Elements of Metagovernance Analysis of Bolsa Verde 

Integration of different modes of governance Hierarchy (government) and network (NGOs) 

Provision of and access to information New media (vs. old media) NGOs and trainings 

Utilisation of endogenous knowledge Not identified 

Empowerment of weaker players 
Partial = financial support without any enabling 

element 

Deliberation on appropriate choices in governance and 

policy making 

Low level, comparing to other programs (Bolsa 

Familia, Brasil sem Miseria etc.) 

Interactive learning process In course 

Enabling good local practices (scaling up) State borders 

 

The institutional solutions can be diverse, example of these could be the North American 

Electric Reliability Corporation (NERC), a not-for-profit international regulatory authority 

whose mission is to assure the reliability of the bulk power system in North America (NERC, 

2011) and the proposal made (Masera, Sajeva et. al, 2006) for the realisation of the European 

Council for the Security of Electric Power (ECSEP). However, the investigation on the most 

convenient and efficient governance arrangements, in terms of Institutions involved or 

possible governance entities and their organisation goes beyond the scope of this research and 

could constitute a good prosecution for future studies. 

In this way, the GAME, on the one hand has planned in order to provide an evaluation of the 

situation at present. But its impact goes beyond measurements and recommendations, towards 

the implementation of the concept governance, through the definition of goals and of the 

implementation actions that are preferable.  

Decision-makers and possible partnerships among them, or entities established for joint 

governance, are supposed to be accountable to the community, and justify the decision 

according to the sustainability criteria and the actions proposed. The GAME has indeed the 

aim to impact as a tool for implementing the concept of governance and the principle of 

accountability, from a conceptual perspective. Therefore, the GAME is useful to policy-

makers, stakeholders, industries that would be willing to make decisions by a holistic 

approach of systems’ integration for the sake of more sustainable solutions. 

9.5.2 Tools for aggregation and representation  

A second challenge is represented by the not easy task of aggregation and integration of big 

data in the small cells of a matrix that become unreadable. In the current analysis, the cause-

effect relationships have been just described in the narratives and in the examples of Futures 

Wheels in sub-section 6.2 and 6.3.1 (see Figure 24, page 141, Figure 27, page 153 and Figure 
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28, page 154). In order to describe in a systematic way all the cause-effect relationships that 

happen or might happen in the future for systems characterised by high complexity, and in 

which big data converge, an automatic GAME tool, by use of geospatial representation, on the 

example of the Dashboard of Sustainability Indicators, could be developed. This would allow 

an easy-to-read representation of data related to contextual situation and a record tracking the 

path that leads to the sustainability criteria, to the goals, and to the planned actions to be 

taken. A dedicated application could be used to support the identification of similar text and 

help the process of aggregation, integration and summary, while keeping track of the original 

data and the related sources. This way, the GAME matrix could be designed as interactive 

software that would be able to provide direct potential to explore cause effect relationships.  

Such a GAME tool could:  

 Allow for the inserting of data of different forms and from different sources, according to 

the ethical evaluation of their sustainability and the capitals they belong. 

 Allow for establishing the relationships between such data, which cannot be immediately 

grasped in a unique visual representation.  

 Allow aggregating and summarising the data in a more integrative format.  

 Allow generating a matrix of criteria from the previous aggregations, ad hoc for different 

case studies and their possible integration. 

 Provide a repository of case examples and data.  

 Help in understanding the spatial distribution of different solutions, according to different 

contexts and cultures and the applicability of the general criteria. 

Such a tool could be dynamically available at virtual level and could allow wide transparently 

and open communication to policy-makers and the public, and work, as previously mentioned, 

for implementing the principle of accountability. This could help the exchanging of best 

practices in different place and the social learning at a wider level.  

9.5.3 An systemic and holistic indicator of sustainability  

A third challenge it would be interesting to be able to translate the multi-type qualitative and 

quantitative big data into a quantitative but holistic indicator of sustainability, indicating at the 

same time the composition of its dimensions, perhaps not in the form of a unique composite 

indicator but as a multi-dimensional indicator representable as a set of vectors, which would 

be complemented by the qualitative information as well, in order to keep the informative 

value. Examples of this attempt are given in Table 53 (page 239) and Table 54 (page 240), 

referring to the spider diagrams of Figure 26 (page 148). The indicator is as calculated by the 
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weighted average of the scores that correspond to the sustainability level, multiplied by the 

minimum value of the score themselves. The rationale for this is the principle of integration 

rather than the mere sum of dimension scores. Whenever only one dimension of sustainability 

is low, it influences or will influence in the future the others as well, so that presence of one 

score equal to zero makes the total index zero as well.  

9.5.4 Final considerations 

The challenges here presented are planned to be the object of future investigations. The 

continuous application and revision of the GAME methodology is also a future aim that 

naturally characterises a participatory process of self-learning. In fact, the GAME is only one 

of the available tools, and can be adapted and modified according to the needs. The main 

outcome of this research is the conceptual idea of a concrete implementation of governance 

that would induce to learn the rules for human action and to assure the entitlements for 

performing these actions, a virtuous organisation of societies in the pursuit of a more 

sustainable world. 
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Table 53. A proposal on the calculation of an index (Scenario I.1) 
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Table 54 . A proposal on the calculation of an index (Scenario I.2) 
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Appendix II: The questionnaire for the case study of the post-carbon society by area and 

the grouping of the answers into clusters or similar answers. 

Area 1: Technological effects 

 

Item 

1. Energy production will decrease considerably by 2050 due to the increase in technological efficiency. 
[not at all probable] 

2. Energy production will decrease considerably by 2050 due to the increase in technological efficiency. 
[not at all desirable] 

3. How probable is it that post-carbon energy production by 2050 is achieved mainly through 
decentralised, distributed and renewable sources (biomass, biodiesel, wind power, sea, photovoltaic)?  

4. Will those be effective for satisfying the demand? 
5. Post-carbon energy is achieved through large centralised energy production by 2050 [not at all 

probable] 
6. Post-carbon energy is achieved through large centralised energy production by 2050 [not at all 

desirable] 
7. The current percentage of nuclear power in the EU-27 energy mix is about 15%, what percentage do 

you believe it will be desirable in respect to the negative impacts, by 2050? What about the other 
mentioned sources? [Centralised nuclear power] 

8. The current percentage of nuclear power in the EU-27 energy mix is about 15%, what percentage do 
you believe it will be desirable in respect to the negative impacts, by 2050? What about the other 
mentioned sources? [Decentralised renewable production (municipal or regional self-sufficiency)] 

9. The current percentage of nuclear power in the EU-27 energy mix is about 15%, what percentage do 
you believe it will be desirable in respect to the negative impacts, by 2050? What about the other 
mentioned sources? [Centralised power from fossil fuels.] 

10. New technologies used with fossil fuels will be able to greatly reduce carbon emissions. [not at all 
probable] 

11. New technologies used with fossil fuels will be able to greatly reduce carbon emissions. [not at all 
desirable] 

12. Carbon capture and storage is seen as a future technology that will store the CO2 emissions from 
coal fired power plants, how important is it that this technology is successfully deployed, in terms of 
cost-effectiveness? [not at all probable (very expensive)] 

13. Carbon capture and storage is seen as a future technology that will store the CO2 emissions from 
coal fired power plants, how important is it that this technology is successfully deployed, in terms of 
cost-effectiveness? [not at all desirable, in terms of effectiveness] 

14. The current increase of transport infrastructures is not sustainable in the long-term. Current transport 
technologies and infrastructures will be replaced by more technological advanced and with a lower 
impact (intangible or 'less tangible'). [not at all probable] 

15. The current increase of transport infrastructures is not sustainable in the long-term. Current transport 
technologies and infrastructures will be replaced by more technological advanced and with a lower 
impact (intangible or 'less tangible'). [not at all desirable] 

16. The development of new transmission networks is essential and at the same time affordable in terms 
of costs and will help the development of non carbon based energy sources (i.e. CO2, hydrogen). [not 
at all probable] 

17. The development of new transmission networks is essential and at the same time affordable in terms 
of costs and will help the development of non carbon based energy sources (i.e. CO2, hydrogen). [not 
at all desirable] 

18. Considering that currently fossil fuels account for 80% of energy production, how will the situation 
develop from 2010 to 2050? (1= will be increased above 80%; 7 will be reduced below 20%) [probably 
increase above 80%] 

19. Considering that currently fossil fuels account for 80% of energy production, how will the situation 
develop from 2010 to 2050? (1= will be increased above 80%; 7 will be reduced below 20%) 
[hopefully stay below 80% (especialli in developed countries)] 

20. The transition towards post-carbon energy sources will increase or decrease the risk of disruptions in 
the energy supply. [probably decrease] 
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21. The transition towards post-carbon energy sources will increase or decrease the risk of disruptions in 
the energy supply. [hopefully decrease] 

22. Local and renewable generation of energy (biomass, windpower, hydropower, photovoltaic etc.) will 
be enough to guarantee self-sufficient households and cities (excluding industries). [not at all 
probable] 

23. Local and renewable generation of energy (biomass, windpower, hydropower, photovoltaic etc.) will 
be enough to guarantee self-sufficient households and cities (excluding industries). [not at all 
desirable] 

24. At the moment, emerging technologies would indicate that new energy sources will include sources 
such as biogas for heating, hydrogen, biodiesel [not at all probable] 

25. At the moment, emerging technologies would indicate that new energy sources will include sources 
such as biogas for heating, hydrogen, biodiesel [not at all desirable] 

26. Energy infrastructure will be significantly restructured or changed completely to meet low carbon 
energy systems. [not at all probable] 

27. Energy infrastructure will be significantly restructured or changed completely to meet low carbon 
energy systems. [not at all desirable] 

28. The implementation of energy efficiency programs and materials is essential for reducing energy 
usage. Is it realistic that the construction industry will progressively increase its use of energy efficient 
methods? [not at all probable] 

29. The implementation of energy efficiency programs and materials is essential for reducing energy 
usage. Is it realistic that the construction industry will progressively increase its use of energy efficient 
methods? [not at all desirable] 
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Area 2: Health and environmental effects 

 

Item  

30. It is realistic that a fully sustainable and low carbon energy system is established by 2050. [probable] 

31. It is realistic that a fully sustainable and low carbon energy system is established by 2050. [desirable] 
32. The private enterprise sector undertake joint governance policies for the control of climate change by 

2050 [not at all probable] 
33. The private enterprise sector undertake joint governance policies for the control of climate change by 

2050 [not at all desirable] 
34. Global agreements for the use and protection of natural resources will be central to a post carbon 

world. [not at all probable] 
35. Global agreements for the use and protection of natural resources will be central to a post carbon 

world. [not at all desirable] 
36. New health and environmental problems may arise because of an increased use of nuclear power and 

its waste disposal [not at all probable] 
37. New health and environmental problems may arise because of an increased use of nuclear power and 

its waste disposal [not at all desirable] 
38. Macroscopic marine algae and seaweeds become important sources of bio-energy production by 

2050 [not at all probable] 
39. Macroscopic marine algae and seaweeds become important sources of bio-energy production by 

2050 [not at all desirable] 

40. Renewable energy technologies pose a risk to human and environment health [not at all probable] 

41. Renewable energy technologies pose a risk to human and environment health [not at all desirable] 
42. Electricity is a viable energy source for transport in the transition towards a post-carbon world by 2050 

[not at all probable] 
43. Electricity is a viable energy source for transport in the transition towards a post-carbon world by 2050 

[not at all desirable] 
44. Massive lithium production for battery powered cars and the related technology will be development. 

[not at all probable] 
45. Massive lithium production for battery powered cars and the related technology will be development. 

[not at all desirable] 
46. New nuclear technologies rely on a considerable reduction or elimination of hazardous waste [not at 

all probable] 
47. New nuclear technologies rely on a considerable reduction or elimination of hazardous waste [not at 

all desirable] 
48. What currently is the probable level of risk for hydrogen transportation? What is the desirability of 

making it decreasing by applied research and technology? [probably high] 
49. What currently is the probable level of risk for hydrogen transportation? What is the desirability of 

making it decreasing by applied research and technology? [not at all desirable] 

50. Will new energy technologies be harmful for health and the environment? [not at all probable] 

51. Will new energy technologies be harmful for health and the environment? [not at all desirable] 
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Area 3: Socio-economic and political effects 

 

Item 

52. The continued economic development of national economies in Asia and Africa will be a large 
impediment to a transition towards a post-carbon world. [not at all probable] 

53. The continued economic development of national economies in Asia and Africa will be a large 
impediment to a transition towards a post-carbon world. [not at all desirable] 

54. Renewable energy sources require vast land areas with negative externalities for other land uses [not 
at all probable] 

55. Renewable energy sources require vast land areas with negative externalities for other land uses [not 
at all desirable] 

56. The problems for the transport of hydrogen as a fuel will be solved by 2050. [not at all probable] 

57. The problems for the transport of hydrogen as a fuel will be solved by 2050. [not at all desirable] 
58. Local distribution of hydrogen will be safely and economically efficient to have widespread use. [not at 

all probable] 
59. Local distribution of hydrogen will be safely and economically efficient to have widespread use. [not at 

all desirable] 

60. Hydrogen will be produced at night by nuclear power. [not at all probable] 

61. Hydrogen will be produced at night by nuclear power. [not at all desirable] 

62. The costs for hydrogen transportation will become progressively lower. [not at all probable] 

63. The costs for hydrogen transportation will become progressively lower. [not at all desirable] 

64. The risks related to hydrogen transportation will progressively drop. [not at all probable] 

65. The risks related to hydrogen transportation will progressively drop. [not at all desirable] 

66. Increased remote work will reduce moblity. [not at all probable] 

67. Increased remote work will reduce moblity. [not at all desirable] 

68. Lower transportation costs will increase mobility. [not at all probable] 

69. Lower transportation costs will increase mobility. [not at all desirable] 
70. Will the transition process imply greater investments for businesses and the whole economy? [not at 

all probable] 
71. Will the transition process imply greater investments for businesses and the whole economy? [not at 

all desirable] 
72. Do the European Union common policies, legislation and regulation progressively weaken on 

strengthen the effort towards a post-carbon future? [probably weaken] 
73. Do the European Union common policies, legislation and regulation progressively weaken on 

strengthen the effort towards a post-carbon future? [hopefully weaken] 
74. Public transport will not develop until greater restrictions on private cars are implemented [not at all 

probable] 
75. Public transport will not develop until greater restrictions on private cars are implemented [not at all 

desirable] 
76. Private ownership is preferred to achieve the most possible secure, reliable, efficient energy system. 

[not at all probable] 
77. Private ownership is preferred to achieve the most possible secure, reliable, efficient energy system. 

[not at all desirable] 
78. Public ownership is preferred to achieve the most possible secure, reliable, efficient energy system. 

[not at all probable] 
79. Public ownership is preferred to achieve the most possible secure, reliable, efficient energy system. 

[not at all desirable] 

80. The European Union will still exist in 2050. [not at all probable] 

81. The European Union will still exist in 2050. [not at all desirable] 

82. The European Union will increase its Member States [not at all probable] 

83. The European Union will increase its Member States [not at all desirable] 
84. Developing countries won't be affected by the transition process towards a post-carbon society, that 

will take place in Europe. [not at all probable] 

85. Developing countries won't be affected by the transition process towards a post-carbon society, that 
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will take place in Europe. [not at all desirable] 

86. Will social welfare, during the transition process, progressively weaken on strengthen (social effects, 
labour policies, jobs)? [probably weaken] 

87. Will social welfare, during the transition process, progressively weaken on strengthen (social effects, 
labour policies, jobs)? [hopefully weaken] 

88. Criteria of social responsibility, and the roles and resposibility of different actors, will be better defined 
in the transition process. [not at all probable] 

89. Criteria of social responsibility, and the roles and resposibility of different actors, will be better defined 
in the transition process. [not at all desirable] 

90. Energy intensive industries will shift out of the EU and towards developing countries as a result of 
tightening emission targets. [not at all probable] 

91. Energy intensive industries will shift out of the EU and towards developing countries as a result of 
tightening emission targets. [not at all desirable] 

92. New energy infrastructure should be guided by changed regulations [not at all probable] 

93. New energy infrastructure should be guided by changed regulations [not at all desirable] 
94. Will the risks for each stakeholder, in relation to different areas, be better defined in the transition 

process? [not at all probable] 
95. Will the risks for each stakeholder, in relation to different areas, be better defined in the transition 

process? [not at all desirable] 
96. My quality of life will improve by transitioning away from a carbon based energy system [not at all 

probable] 
97. My quality of life will improve by transitioning away from a carbon based energy system [not at all 

desirable] 

98. The development of developing countries will increase mobility. [not at all probable] 

99. The development of developing countries will increase mobility. [not at all desirable] 
100. Will general economic development, in terms of social well-being, general security, trust in the 

economy and business expectations progressively weaken on strengthen during the transition 
process? [probably weaken] 

101. Will general economic development, in terms of social well-being, general security, trust in the 
economy and business expectations progressively weaken on strengthen during the transition 
process? [hopefully weaken] 

102. Return on investments, public and private, in research for new energy technologies and education for 
workers, reconversion of old plants, will cover the current losses in terms of jobs and investments 
belonging to old technologies. [not at all probable] 

103. Return on investments, public and private, in research for new energy technologies and education for 
workers, reconversion of old plants, will cover the current losses in terms of jobs and investments 
belonging to old technologies. [not at all desirable] 

104. What is the responsibility of business in the transition towards a post-carbon world? [probably (almost) 
absent] 

105. What is the responsibility of business in the transition towards a post-carbon world? [hopefully 
(almost) absent] 

106. What is the responsibility of citizens in the transition towards a post-carbon world? [probably (almost) 
absent] 

107. What is the responsibility of citizens in the transition towards a post-carbon world? [hopefully (almost) 
absent] 

108. What is the responsibility of politics in the transition towards a post-carbon world? [probably (almost) 
absent] 

109. What is the responsibility of politics in the transition towards a post-carbon world? [hopefully (almost) 
absent] 

110. What is the responsibility of pulblic institutions in the transition towards a post-carbon world? [probably 
(almost) absent] 

111. What is the responsibility of pulblic institutions in the transition towards a post-carbon world? 
[hopefully (almost) absent] 

112. Return on investments will equal the costs. A better quality of life, well-being, health, security, high 
knowledge, technological and educational level, pleasant and clean urban models, dynamic and 
socially safe work environment will still be produced. [not at all probable] 

113. Return on investments will equal the costs. A better quality of life, well-being, health, security, high 
knowledge, technological and educational level, pleasant and clean urban models, dynamic and 
socially safe work environment will still be produced. [not at all desirable] 
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Area 4: Market and regulatory effects 

 

Item  

114. A energy governance council will be established at the European level. This would provide a joint 
integrated and participatory decision-making process for establishing common goals and ensuring 
implementation of energy goals [not at all probable] 

115. A energy governance council will be established at the European level. This would provide a joint 
integrated and participatory decision-making process for establishing common goals and ensuring 
implementation of energy goals [not at all desirable] 

116. A governance council for the transition process will be actually set up, for the achievement of a post-
carbon society, in order to limit the related expected risks and to deal with those that are unexpected. 
[not at all probable] 

117. A governance council for the transition process will be actually set up, for the achievement of a post-
carbon society, in order to limit the related expected risks and to deal with those that are unexpected. 
[not at all desirable] 

118. A governance council for the transition will provide decision makers with a clear framework for the 
identification of main risks in different areas, and with possible countermeasures. [not at all probable] 

119. A governance council for the transition will provide decision makers with a clear framework for the 
identification of main risks in different areas, and with possible countermeasures. [not at all desirable] 

120. The energy governance strategy will bring stakeholders together for setting mandatory security and 
reliability standards and agreeing on voluntary measures [not at all probable] 

121. The energy governance strategy will bring stakeholders together for setting mandatory security and 
reliability standards and agreeing on voluntary measures [not at all desirable] 

122. The energy governance strategy will be able to fill the gaps in reliability, risk and security matters, in 
respect to more traditional and isolated risk management systems. [not at all probable] 

123. The energy governance strategy will be able to fill the gaps in reliability, risk and security matters, in 
respect to more traditional and isolated risk management systems. [not at all desirable] 

124. The energy governance strategy will be able to adapt the definition of mandatory standards and 
voluntary measures to the dynamics of market and technological development. [not at all probable] 

125. The energy governance strategy will be able to adapt the definition of mandatory standards and 
voluntary measures to the dynamics of market and technological development. [not at all desirable] 

126. The energy governance strategy will be able to create an alternative system of joint integrated 
management able to preserve the free market while at the same time guarantee efficient and secure 
interoperability and preserve critical infrastructural system [not at all probable] 

127. The energy governance strategy will be able to create an alternative system of joint integrated 
management able to preserve the free market while at the same time guarantee efficient and secure 
interoperability and preserve critical infrastructural system [not at all desirable] 

128. During the transition towards a post-carbon world will energy consumption increase or decrease? 
[probably decrease] 

129. During the transition towards a post-carbon world will energy consumption increase or decrease? 
[hopefully decrease] 

130. The progressive reduction of the use of natural resources (tipically hydrocarbon sources) will increase 
post-carbon energy production costs by 2050. [not at all probable] 

131. The progressive reduction of the use of natural resources (tipically hydrocarbon sources) will increase 
post-carbon energy production costs by 2050. [not at all desirable] 

132. Clear regulatory and policy strategies are essential to ensure private investment into energy 
infrastructure. [not at all probable] 

133. Clear regulatory and policy strategies are essential to ensure private investment into energy 
infrastructure. [not at all desirable] 

134. What is the responsibility of regulatory agencies in the transition towards a post-carbon world? 
[probably (almost) absent] 

135. What is the responsibility of regulatory agencies in the transition towards a post-carbon world? 
[hopefully (almost) absent] 

136. The promotion of renewable energy sources by governments may produce market distortion [not at all 
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probable] 

137. The promotion of renewable energy sources by governments may produce market distortion [not at all 
desirable] 

138. How will the gas market increase by 2050 in the European context (4 = EEA area)? [probably national 
in 2020] 

139. How will the gas market increase by 2050 in the European context (4 = EEA area)? [probably national 
in 2050] 

140. How will the gas market increase by 2050 in the European context (4 = EEA area)? [hopefully national 
in 2020] 

141. How will the gas market increase by 2050 in the European context (4 = EEA area)? [hopefully national 
in 2050] 

142. How will the electricity market increase by 2050 in the European context (4 = EEA area)? [probably 
national in 2020] 

143. How will the electricity market increase by 2050 in the European context (4 = EEA area)? [probably 
national in 2050] 

144. How will the electricity market increase by 2050 in the European context (4 = EEA area)? [hopefully 
national in 2020] 

145. How will the electricity market increase by 2050 in the European context (4 = EEA area)? [hopefully 
national in 2050] 

146. Will the transition process bring new business models and greater efficiency / economies of scale? Or 
will it decrease economic efficiency? [probably decrease] 

147. Will the transition process bring new business models and greater efficiency / economies of scale? Or 
will it decrease economic efficiency? [hopefully decrease] 

148. How the transition process will affect energy prices in terms of their increase or decrease? [probably 
decrease] 

149. How the transition process will affect energy prices in terms of their increase or decrease? [hopefully 
decrease] 

150. How do you see the development of smart grids and smart metering of consumption and costs? The 
dynamic pricing according to demand peaks? [not at all probable] 

151. How do you see the development of smart grids and smart metering of consumption and costs? The 
dynamic pricing according to demand peaks? [not at all desirable] 

152. Electricity companies will start owning stations for distribution of such electric energy for 
transportation. [not at all probable] 

153. Electricity companies will start owning stations for distribution of such electric energy for 
transportation. [not at all desirable] 

154. Will pricing be effective for achieving sustainability? Carbon tax? Is it a desirable policy? [not at all 
probable] 

155. Will pricing be effective for achieving sustainability? Carbon tax? Is it a desirable policy? [not at all 
desirable] 

156. The price of oil will be more significant than regulation and policies in determining how fast alternative 
energy sources are deployed [not at all probable] 

157. The price of oil will be more significant than regulation and policies in determining how fast alternative 
energy sources are deployed [not at all desirable] 

158. Is it desirable and probable not to price or tax goods when they are too much valuable and critical for 
the society? [not at all probable] 

159. Is it desirable and probable not to price or tax goods when they are too much valuable and critical for 
the society? [not at all desirable] 

160. A progressive shift towards transport of commoditiý goods to rail will take place [not at all probable] 

161. A progressive shift towards transport of commoditiý goods to rail will take place [not at all desirable] 

162. More intense international relations, trade and globalisation will increase mobility. [not at all probable] 

163. More intense international relations, trade and globalisation will increase mobility. [not at all desirable] 
164. Do you believe energy regulators will have the capacity to alter the regulatory framework for an 

effective and stable transition towards carbon neutral energy system? [not at all probable] 
165. Do you believe energy regulators will have the capacity to alter the regulatory framework for an 

effective and stable transition towards carbon neutral energy system? [not at all desirable] 
166. In regards to current energy projects and strategies do national institutions have/will have policies and 

regulations that are or will be effective in promoting cooperation between countries? [not at all 
probable] 

167. In regards to current energy projects and strategies do national institutions have/will have policies and 
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regulations that are or will be effective in promoting cooperation between countries? [not at all 
desirable] 

168. How effective do you view European Union institutions for implementing policies, legislation, 
regulations and directives in helping the effort of transitioning towards a post-carbon future? [not 
expensive at all] 

169. How effective do you view European Union institutions for implementing policies, legislation, 
regulations and directives in helping the effort of transitioning towards a post-carbon future? [not at all 
effective] 

170. As energy efficient technologies provide significant opportunities to reduce energy use, do you believe 
there should be more regulations and/or subsidies to encourage the implementation of this 
technology? [probably significantly less regulation] 

171. As energy efficient technologies provide significant opportunities to reduce energy use, do you believe 
there should be more regulations and/or subsidies to encourage the implementation of this 
technology? [hopefully significantly less regulation] 

172. In comparison with current regulations and legislation, how much change needs to occur in the future 
to make low carbon energy sources more competitive against high carbon energy sources? [probably 
no change] 

173. In comparison with current regulations and legislation, how much change needs to occur in the future 
to make low carbon energy sources more competitive against high carbon energy sources? [hopefully 
no change] 

174. Encouraging private investment into low carbon energy production can best be done by what method? 
[Tax incentives] 

175. Encouraging private investment into low carbon energy production can best be done by what method? 
[Regulatory framework] 

176. Encouraging private investment into low carbon energy production can best be done by what method? 
[Legislative framework] 

177. Encouraging private investment into low carbon energy production can best be done by what method? 
[Subsidies to producers] 

178. Encouraging private investment into low carbon energy production can best be done by what method? 
[Consumer subsidies] 

179. Encouraging private investment into low carbon energy production can best be done by what method? 
[Market based mechanisms] 

180. Encouraging private investment into low carbon energy production can best be done by what method? 
[Carbon tax] 

181. Encouraging private investment into low carbon energy production can best be done by what method? 
[EU level directives] 

182. The chart below is a risk assessment survey; the purpose is to identify the significance and the 
likelihood of different risks relevant to the energy industry in the transition to a post-carbon economy 
and society. Please place in order and rank the exten [Regulatory continuity: the risk that regulation 
will unexpectedly change making energy companies’ previous investments uneconomical.] 

183. The chart below is a risk assessment survey; the purpose is to identify the significance and the 
likelihood of different risks relevant to the energy industry in the transition to a post-carbon economy 
and society. Please place in order and rank the exten [Political continuity: the risk that national 
governments and EU level institutions will unexpectedly alter current policies related to greenhouse 
gas mitigation] 

184. The chart below is a risk assessment survey; the purpose is to identify the significance and the 
likelihood of different risks relevant to the energy industry in the transition to a post-carbon economy 
and society. Please place in order and rank the exten [Security of Supply: the risk of supply disruption 
to non-EU based energy resources (i.e. gas, solar) which will have a significant impact on the 
availability and price of internal EU energy supplies.] 

185. The chart below is a risk assessment survey; the purpose is to identify the significance and the 
likelihood of different risks relevant to the energy industry in the transition to a post-carbon economy 
and society. Please place in order and rank the exten [Economic environment: the risk that expected 
market conditions will not favor investment in low carbon energy sources and infrastructure: high 
carbon energy sources remain low cost.] 

186. The chart below is a risk assessment survey; the purpose is to identify the significance and the 
likelihood of different risks relevant to the energy industry in the transition to a post-carbon economy 
and society. Please place in order and rank the exten [Future technology: the risk that technologically 
advanced forms of energy are not significantly deployed, forcing continued reliance on today’s 
technology.] 
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187. The chart below is a risk assessment survey; the purpose is to identify the significance and the 
likelihood of different risks relevant to the energy industry in the transition to a post-carbon economy 
and society. Please place in order and rank the exten [Transmission and distribution grid: the risk that 
the electricity transmission and distribution grids will not be upgraded to accommodate the potential 
growth in new low carbon power sources.] 

188. The chart below is a risk assessment survey; the purpose is to identify the significance and the 
likelihood of different risks relevant to the energy industry in the transition to a post-carbon economy 
and society. Please place in order and rank the exten [Societal adaptation: the risk that society resists 
or does not participate in carbon neutral lifestyles] 
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Table 57. The future transition scenarios towards post-carbon society 

 

Scenario dimension

n Technology Prob. Des. Prob. Des. Prob. Des. Prob. Des.

1 Decrease of energy production for increased technological efficiency 3 3 3,18 5,47 3,42 6,25 3,63 6,2

2 Decentralised, distributed and renewable sources and their effectiveness 5,5 5 3,76 4,29 5,42 5,83 4,78 4,75

3 Large centralised energy production 6 4,5 5,06 4,18 3,33 2,08 4,08 3,25

5 High reduction of carbon emissions by new technologies on carbon sources 2 6 4,59 5,35 3,75 4,17 3,88 4,9

6 Development of carbon capture and storage for storing the CO2 emissions from coal fired power plants 1,5 1,5 2,82 4,53 3,08 3,5 2,95 3,98

7
Replacement of current transport technologies and infrastructures by advanced and lower impact (intangible or 

'less tangible').
6 6,5 4,71 6,47 5,92 6,83 4,63 6,33

8 The development of new transmission networks is essential and affordable in terms of costs (i.e. CO2, hydrogen). 3 3 4,88 5,94 5,83 6,42 4,65 5,75

9
Currently fossil fuels account for 80% of energy production, how will the situation develop from 2010 to 2050? (1= 

will be increased above 80%; 7 will be reduced below 20%)
6,5 6,5 4,71 4,88 5,58 6 4,6 4,93

10
The transition towards post-carbon energy sources will increase or decrease the capacity of mitigation of risk of 

disruptions in the energy supply.
3,5 5 3,88 5,88 5,25 6,42 4 5,65

11
Local and renewable generation of energy will be enough to guarantee self-sufficient households and cities 

(excluding industries).
6,5 6 3,41 5,71 5,58 6,58 4,4 6,25

12
At the moment, emerging technologies would indicate that new energy sources will include sources such as biogas 

for heating, hydrogen, biodiesel
3 2,5 5,41 5,35 6,08 5,92 5,6 5,8

13 Energy infrastructure will be significantly restructured or changed completely to meet low carbon energy systems. 4,5 3,5 5,47 5,88 6,25 6,58 5,28 6,05

14
 The implementation of energy efficiency programs and materials is essential for reducing energy usage. 

Construction industry will progressively increase energy efficiency
3,5 7 5,47 6,53 6,75 6,75 5,6 6,7

SC. 1 SC. 2 SC. 3 SC. 4
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Scenario dimension

n. Environment and Health Prob. Des. Prob. Des. Prob. Des. Prob. Des.

16 A fully sustainable and low carbon energy system is established by 2050. 6,5 6,5 3,65 6,59 5,42 7 4,47 6,6

17 The private enterprise sector undertake joint governance policies for the control of climate change by 2050 4 5,5 4,47 5,53 6 6,92 4,5 6,1

18 Global agreements for the use and protection of natural resources will be central to a post carbon world. 5 6,5 4,53 6,41 6,42 6,92 4,97 6,5

19
New health and environmental problems may arise because of an increased use of nuclear power and its waste 

disposal (not probable/desirable)
2,5 6,5 3,94 6,88 2,33 5,58 3,55 6,17

20 Macroscopic marine algae and seaweeds become important sources of bio-energy production by 2050 4 5 4,59 5,53 5 5,08 4,75 5,65

21 Renewable energy technologies pose a risk to human and environment health (not probable/desirable) 6,5 6,5 4,24 6,65 6,08 7 4,95 6,35

22 Electricity is a viable energy source for transport in the transition towards a post-carbon world by 2050 6,5 6,5 5,71 5,41 6,17 5,92 5,2 5,38

23 Massive lithium production for battery powered cars and the related technology will be development. 5 4,5 5,06 3,82 5,33 4,83 5,13 4,25

24 New nuclear technologies rely on a considerable reduction or elimination of hazardous waste 3,5 6,5 4,65 6,18 3,92 5,5 4,18 5,53

25
Current probable level of risk for hydrogen transportation (High/low)? Desirability of making it decreasing by 

applied research and technology? 
2 4,5 2,82 5 3,5 6,33 4,03 5,7

26 Will new energy technologies be harmful for health and the environment? 6 6,5 3,76 5,65 5 6 4,92 5,72

SC. 1 SC. 2 SC. 3 SC. 4
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Scenario dimension

n. Socio-economic and political aspects Prob. Des. Prob. Des. Prob. Des. Prob. Des.

28
The continued economic development of national economies in Asia and Africa will be a large impediment to a 

transition towards a post-carbon world (not probable/not desirable).
5 5 2,18 4,82 3,92 5,33 2,65 5,27

29 Renewable energy sources will not require vast land areas with negative externalities for other land uses 5,5 5,5 3 5,71 4,92 6,75 3,5 5,75

30 The problems for the transport of hydrogen as a fuel will be solved by 2050. 2,5 2 3,88 5,88 5,67 6,58 5,13 6,15

31 Local distribution of hydrogen will be safely and economically efficient to have widespread use. 2 2 2,94 5,24 5,42 6,17 4,72 5,95

32 Hydrogen will be produced at night by nuclear power. 1,5 1,5 4,71 3,94 3,67 3,08 4,33 3,7

33 The costs for hydrogen transportation will become progressively lower. 2 2,5 4,41 5,71 5,83 6,42 5,23 6,03

34 The risks related to hydrogen transportation will progressively drop. 2 2 4,29 5,88 5,5 6,58 5,25 6,15

35 Increased remote work will reduce moblity. 6,5 6,5 4,94 5,47 5,58 6,17 5,05 5,1

36 Lower trasportation costs will increase mobility. 4 3 3,29 3,94 4,75 5 3,93 3,95

37 Will the transition process imply greater investments for businesses and the whole economy? 4,5 3,5 5,65 4,24 6,25 4,83 5,7 5,28

38
Do the European Union common policies, legislation and regulation progressively weaken on strengthen the effort 

towards a post-carbon future?
5,5 6,5 4,88 6 5,33 6,83 5,33 6,15

39 Public transport will develop independently from the implementation of greater restrictions on private cars 2 5 3,06 4,41 2,92 2,92 3,91 3,97

40 Private ownership is preferred to achieve the most possible secure, reliable, efficient energy system. 4 0 4,29 4,82 4 3,33 4,58 3,8

41 Public ownership is preferred to achieve the most possible secure, reliable, efficient energy system. 5 5 3,82 3,35 6 6,33 4,47 4,8

42 The European Union will still exist in 2050. 4 6 5,18 5,53 6,33 6,67 5,8 6,4

43 The European Union will increase its Member States 4,5 5 5,47 4,47 6,33 5,67 5,83 5

SC. 1 SC. 2 SC. 3 SC. 4
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Scenario dimension

Environment and Health Prob. Des. Prob. Des. Prob. Des. Prob. Des.

44
Developing countries will be affected by the transition process towards a post-carbon society, that will take place in 

Europe.
4 5 5 3,94 5 4,67 4 4,12

45
Will social welfare, during the transition process, progressively weaken on strengthen (social effects, labour 

policies, jobs)?
3,5 5,5 3,47 5,41 5,75 6,83 4,95 5,98

46
Criteria of social responsibility, and the roles and resposibility of different actors, will be better defined in the 

transition process.
4,5 5,5 4,53 5,88 6,08 7 4,9 6

47
Energy intensive industries will shift out of the EU and towards developing countries as a result of tightening 

emission targets.
5 6 1,88 6,06 2,83 6,33 2,6 5,62

48 New energy infrastructure guided by changed regulations 4,5 5,5 5,65 5,65 6 6,5 5,63 5,7

49 Will the risks for each stakeholder, in relation to different areas, be better defined in the transition process? 4,5 4,5 3,76 5,59 5,25 6,17 4,63 5,8

50 My quality of life will improve by transitioning away from a carbon based energy system 4 6,5 3,24 5,82 6,17 7 4,9 6,08

51 The development of developing countries will increase mobility. 4 4 5,88 3,47 5,83 5,25 5,58 4,1

52
Weakening or strenghtening of general economic development (social well-being, general security, trust and 

business expectations)?
3,5 5 3,94 6 6,17 6,67 4,55 5,73

53

Return on investments, public and private, in research for new energy technologies and education for workers, 

reconversion of old plants, will cover the current losses in terms of jobs and investments belonging to old 

technologies.

6 6,5 4,29 6 6,08 6,92 4,93 6,05

54
What is the responsibility of business in the transition towards a post-carbon world? (probably/hopefully full or 

absent)
5,5 6,5 5,18 5,65 5,58 6,67 4,83 5,58

55
What is the responsibility of citizens in the transition towards a post-carbon world?  (probably/hopefully full or 

absent)
3 4,5 4,88 5,53 6,17 6,75 5,15 6,08

56
What is the responsibility of politics in the transition towards a post-carbon world?  (probably/hopefully full or 

absent)
4 6,5 6,12 6,18 6,42 6,75 5,53 6,3

57
What is the responsibility of public institutions in the transition towards a post-carbon world? (probably/hopefully 

full or absent)
4,5 6 5,82 6,06 6,5 6,83 5,43 6,2

58

Return on investments will equal the costs. A better quality of life, well-being, health, security, high knowledge, 

technological and educational level, pleasant and clean urban models, dynamic and socially safe work environment 

will still be produced.

3,5 6 4,18 6,53 6,33 7 5,05 6,55

SC. 1 SC. 2 SC. 3 SC. 4
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Scenario dimension

Environment and Health Prob. Des. Prob. Des. Prob. Des. Prob. Des.

44 Developing countries will be affected by the transition process towards a post-carbon society, that will take place in Europe. 4 5 5 3,94 5 4,67 4 4,12

45 Will social welfare, during the transition process, progressively weaken on strengthen (social effects, labour policies, jobs)? 3,5 5,5 3,47 5,41 5,75 6,83 4,95 5,98

46 Criteria of social responsibility, and the roles and resposibility of different actors, will be better defined in the transition process. 4,5 5,5 4,53 5,88 6,08 7 4,9 6

47 Energy intensive industries will shift out of the EU and towards developing countries as a result of tightening emission targets. 5 6 1,88 6,06 2,83 6,33 2,6 5,62

48 New energy infrastructure guided by changed regulations 4,5 5,5 5,65 5,65 6 6,5 5,63 5,7

49 Will the risks for each stakeholder, in relation to different areas, be better defined in the transition process? 4,5 4,5 3,76 5,59 5,25 6,17 4,63 5,8

50 My quality of life will improve by transitioning away from a carbon based energy system 4 6,5 3,24 5,82 6,17 7 4,9 6,08

51 The development of developing countries will increase mobility. 4 4 5,88 3,47 5,83 5,25 5,58 4,1

52 Weakening or strenghtening of general economic development (social well-being, general security, trust and business expectations)? 3,5 5 3,94 6 6,17 6,67 4,55 5,73

53
Return on investments, public and private, in research for new energy technologies and education for workers, reconversion of old 

plants, will cover the current losses in terms of jobs and investments belonging to old technologies.
6 6,5 4,29 6 6,08 6,92 4,93 6,05

54 What is the responsibility of business in the transition towards a post-carbon world? (probably/hopefully full or absent) 5,5 6,5 5,18 5,65 5,58 6,67 4,83 5,58

55 What is the responsibility of citizens in the transition towards a post-carbon world?  (probably/hopefully full or absent) 3 4,5 4,88 5,53 6,17 6,75 5,15 6,08

56 What is the responsibility of politics in the transition towards a post-carbon world?  (probably/hopefully full or absent) 4 6,5 6,12 6,18 6,42 6,75 5,53 6,3

57 What is the responsibility of public institutions in the transition towards a post-carbon world? (probably/hopefully full or absent) 4,5 6 5,82 6,06 6,5 6,83 5,43 6,2

58
Return on investments will equal the costs. A better quality of life, well-being, health, security, high knowledge, technological and 

educational level, pleasant and clean urban models, dynamic and socially safe work environment will still be produced.
3,5 6 4,18 6,53 6,33 7 5,05 6,55

SC. 1 SC. 2 SC. 3 SC. 4
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Scenario dimension

n. Market and regulatory effects Prob. Des. Prob. Des. Prob. Des. Prob. Des.

60 Energy governance council for joint integrated and participatory decision-making process established at European level for common goals. 4,5 5,5 4,06 4,29 5,92 6,67 4,9 5,9

61
A governance council for the transition process will be actually set up, for the achievement of a post-carbon society, in order to limit the related expected risks and to 

deal with those that are unexpected.
4,5 5 3,82 4,18 6 6,67 5,08 6,2

62
A governance council for the transition will provide decision makers with a clear framework for the identification of main risks in different areas, and with possible 

countermeasures.
4 5 3,53 4,06 5,83 6,83 4,8 6,03

63  The energy governance strategy will bring stakeholders together for setting mandatory security and reliability standards and agreeing on voluntary measures 4 5 3,76 4,71 5,58 6,83 4,83 6,2

64
The energy governance strategy will be able to fill the gaps in reliability, risk and security matters, in respect to more traditional and isolated risk management 

systems.
4 5 3,29 4,59 5,67 6,58 4,15 6

65
The energy governance strategy will be able to adapt the definition of mandatory standards and voluntary measures to the dynamics of market and technological 

development.
4 5 3,47 4,76 5,75 6,5 4,38 6,1

66
The energy governance strategy will be able to create an alternative system of joint integrated management able to preserve the free market while at the same time 

guarantee efficient and secure interoperability and preserve critical infrastructural systems
4,5 4,5 3 4,59 5,5 6,17 4,38 5,93

67 During the transition towards a post-carbon world will energy consumption increase or decrease? 5 3,5 3,47 5,53 3,25 6 3,22 5,85

68 The progressive reduction of the use of natural resources (tipically hydrocarbon sources) will increase post-carbon energy production costs by 2050. 4,5 5,5 2,41 4,47 3,83 4,75 2,92 4,65

69 Clear regulatory and policy strategies essential to ensure private investment into energy infrastructure. 5 5,5 5,47 6,12 6,08 6,5 5,65 6,18

70 What is the responsibility of regulatory agencies in the transition towards a post-carbon world? Probably/hopefully absent/full) 3,5 3,5 5,47 5,82 6,17 6,33 5,28 5,8

71 The promotion of renewable energy sources by governments may produce market distortion 2 6,5 3,16 6,88 4,58 5 3,03 4,52

72 How will the gas market increase by 2020 in the European context (4 = EEA area)? Probably/hopefully national/continental 3 2,5 4,94 5,59 4,42 4,5 4,55 4,35

 How will the gas market increase by 2050 in the European context (4 = EEA area)? Probably/hopefully national/continental 2,5 2,5 5,71 5,65 5 4,67 4,63 4,47

73 How will the electricity market increase by 2020 in the European context (4 = EEA area)? Probably/hopefully national/continental 5,5 5,5 4,94 5,65 5,33 6,5 4,72 4,72

How will the electricity market increase by 2050 in the European context (4 = EEA area)? Probably/hopefully national/continental 6 6 5,88 6 6,33 6,58 5,18 4,75

74 Will the transition process bring new business models and greater efficiency / economies of scale? Or will it decrease economic efficiency? 6,5 6,5 4,41 5,82 6,25 6,92 5,08 5,85

75 How the transition process will affect energy prices in terms of their increase or decrease? 4 5 2 4,18 3,92 5,92 3,62 4,82

76 How do you see the development of smart grids and smart metering of consumption and costs? The dynamic pricing according to demand peaks? 5,5 5 5,47 5,94 6,25 6,25 5,45 5,65

77 Electricity companies will start owning stations for distribution of such electric energy for transportation. 3,5 3,5 5,06 4,35 5,92 5,42 5,13 4,7

78 Will pricing be effective for achieving sustainability? Carbon tax? Is it a desirable policy? 5,5 5,5 5,06 4,76 6 6,08 5,1 4,9

79 The price of oil will be more significant than regulation and policies in determining how fast alternative energy sources are deployed 5,5 2,5 5,71 4,06 4,75 3,17 5,73 3,75

80 Is it desirable and probable not to price or tax goods when they are too much valuable and critical for the society? 3 3 3,94 4,24 4,42 4,83 4,1 3,98

81 A progressive shift towards transport of commodity goods to rail will take place 3,5 6,5 4,65 6,18 5,33 6,58 4,63 6,05

82 More intense international relations, trade and globalisation will increase mobility. 4 2 5,53 3,82 5,25 4,58 5,4 4,15

83 Ability of energy regulators to alter the regulatory framework for an effective and stable transition towards carbon neutral energy system 3,5 4,5 3,71 6,29 5,33 6,75 4,22 5,75

84
In regards to current energy projects and strategies do national institutions have/will have policies and regulations that are or will be effective in promoting 

cooperation between countries?
4,5 4,5 4,53 6,12 5,25 6,5 4,9 6,15

85
How effective do you view European Union institutions for implementing policies, legislation, regulations and directives in helping the effort of transitioning towards 

a post-carbon future?
5,5 4 5,18 3,24 4,08 5,75 4,7 4,75

86
As energy efficient technologies provide significant opportunities to reduce energy use, do you believe there should be more regulations and/or subsidies to 

encourage the implementation of this technology?
5 3 5,35 4,88 5,25 5,58 5,13 5,35

87
In comparison with current regulations and legislation, how much change needs to occur in the future to make low carbon energy sources more competitive against 

high carbon energy sources?
4,5 5,5 6 5,53 5,92 6,17 5,65 5,88

SC. 1 SC. 2 SC. 3 SC. 4



293  

 

 

Figure 48. The four clusters of respondents that identify pathways towards a post-carbon society 
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