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Aim 

 Assess the relevance and potential of 
interdisciplinarity in sustainability 
research.  
 

 Focus on problem framing and the way it 
impacts methodology. 

  
 Analyze how social-ecological systems 

(SES) are conceptualized and integrated 
in the framing of sustainability problems. 
 



Social-ecological systems 

 A SES consists “of a bio-geo-physical unit and its 
associated social actors and institutions. Social-
ecological systems are complex and adaptive and 
delimited by spatial or functional boundaries 
surrounding particular eco-systems and their problem 
context.” (Glaser et al. 2012).  
 

 Bidirectional influence: on one hand, ‘environment’ is 
not a value-neutral entity, it integrates social values, 
normative commitments and interests; on the other 
hand, these social norms, interests and expectations 
are themselves constrained by bio-ecological limits.  
 

 Key unit of analysis in sustainability research; focus 
on coupled variables (ex: those driving the dynamics 
of self-governing commons). 



What kind of interdisciplinarity? 

 “the integration of theories, concepts, 
techniques, and data from diverse bodies 
of knowledge” (Schoolman et al. 2012) 
 

 But what does integration mean? And 
what are the relevant bodies of 
knowledge?  
 

 Is cross-theoretical integration always 
desirable? 



What kind of interdisciplinarity? 

 Sustainability research: Redman, Grove et al. (2004) point out that “most  
researchers have pursued answers to fundamental questions about 
pattern and process in  the ecological  and  human world from within the 
boundaries of one discipline or  another, neglecting the  relationships 
between ecological and social systems.” (p. 161).  

 

 Schoolman, Guest et al. (2012) add that the “sustainability science, while 
more interdisciplinary than other scientific fields, falls short of the 
expectations inherent in the tripartite model” which tries to integrate 
contributions from environmental, economic and social sciences (p. 67).  

 

 Poteete, Janssen et al. (2010) deplore the fact that, although “several 
important theoretical breakthroughs occurred when scholars combined a 
variety of methods in their research”, presently “most field-based 
research on collective action and the commons continues to rely on case 
studies and small-N comparisons”, while “the use of multiple methods 
within a single research project remains rare” (pp. xxi-xxii). 

 



Schoolman et al. (2012) 

Fig. 2 Plotted circles are 
annual averages of 
‘‘sustainability’’ (hollow 
circles) and ‘‘baseline’’ 
(filled symbols) articles 
from each pillar: 
economics (empty circles 
and filled squares); social 
(dotted circles 
and filled triangles); 
environmental (crossed 
circles and filled 
diamonds). The center of 
each circle or symbol 
indicates the relative 
fraction of references from 
each of the three 
composite pillars. 



Why? 

 This situation can be attributed to several factors. One of them 
has to do with institutional or technological constraints:  

 “Despite the fact that scholars in the US and abroad have 
acknowledged the need for sustainability research, the genuine 
pursuit of sustainability requires a degree of interdisciplinarity 
that hiring, funding, and promotion processes are often ill 
equipped to accommodate.” (Schoolman et al. 2012, p. 78).  

 

 However, there is another less visible, but no less significant 
factor: different understandings of how sustainability 
problems should be framed, and of how this impacts 
methodological choices. 

 A revised conceptual framework for SES in needed, to guide 
methodological choices and assess the suitability of 
interdisciplinarity for specific research problems. 

 



What kind of interdisciplinarity? 

Multi-disciplinarity 

autonomy of the different 
disciplines; does not lead to 

changes in the existing 
disciplinary and theoretical 

structures. 

Inter-disciplinarity 

formulation of a uniform, 
discipline-transcending 
terminology or common 

methodology; cooperation 
within a common framework 

shared by the disciplines 
involved. 

Trans-disciplinarity 

research based on a 
common theoretical 
understanding and 

accompanied by a mutual 
interpenetration of 

disciplinary epistemologies  

McNeill (1999) 

These three types are just convenient points of reference along a 
continuum of options from ‘weak’ to ‘strong’ interdisciplinarity, 
where ‘weak’ and ‘strong’ are defined in terms of theoretical 
integration of distinct disciplinary frameworks.  
 



Epistemological Methodological Methods/techniques 

Multidisciplinarity 

environmental / 

resource 

economics 

Environmental valuation 

Contingent valuation (WTP/WTA) – 

traslating env value into monetary 

estimates (what about ‘non-use’ values?) 

Economics, psychology, game theory – 

distinct contributions 

Interdisciplinarity 

ecological 

economics 

Enlarging the ethical basis of theory (intra- to intergenerational); 

economy as an open system embedded in the planetary 

environment seen as a closed system; exploring options beyond 

the market-based model of environmental sustainability 

Ex: Rockstrom et al. 2009: nine ‘planetary boundaries’ 

Ecology, economics, psychology, environmental ethics 

Transdisciplinarity 

transition 

management, 

resilience models 

Transitions as processes of co-evolution developing at multiple levels and on 

multiple scales; reflexive deliberation, co-evolution, learning and adaptation to long-

term structural change; ‘evolutionary governance’; experimentation and social 

learning as a basis for adaptation. 

Ecology, resilience theory, economics, social psychology, information systems 

theory, political theory etc. – how knowledge is produced and validated 



Levels of theoretical integration 

 Usually, attempts to better define conditions for interdisciplinarity 
or ways of integrating it into current research proceed by arguing 
for a particular understanding of ID, which corresponds to a 
choice along the continuum of options between ‘weak’ and 
‘strong’ interdisciplinarity.  

 

 Problems: 

◦ ‘Externalist’ accounts of sustainability problems, which take 
variables as given in the analysis, without considering the way 
they are shaped by the research process. 

 

◦ Subjectivist or social constructionist  perspectives that 
‘dissolve’ scientific facts into contextual variables. 

 

◦ Overemphasis on the transformative role of scientific 
knowledge, without a critical assessment of its contribution to 
the quality and relevance of research results. 

 



Problem framing in sustainability 
research 

 In order to decide what type of ID works better in 
particular contexts, it is important to clarify the 
epistemological basis of ID research.  
 

 This has a direct impact not only on methodological 
choices, but also on the integration of research into 
policy-making and the policy implementation. 
 

 Proposal: enhancing the critical-reflexive dimension 
of the process of problem framing: 

  
◦ cognitive-social components of the research object, 
◦ underlying values/assumptions of research, 
◦ socio-technological, institutional constraints on research. 

 



Problem framing 



SES conceptualizations: 
1. description of coupled variables 

Redman et al. (2004) 



SES conceptualizations: 
2. broadening the perspective 

Redman et al. (2004) 



SES conceptualizations: 
3. Ostrom’s IAD framework applied to 
SES 

Ostrom (2007)  





SES conceptualizations: 
4. demands for ‘social robustness’ 

 “Reliable knowledge is therefore defined as such 
because it 'works'. But what 'works' has now acquired 
a further dimension that can best be described as a 
shift from 'reliable knowledge' to what Nowotny et al. 
call 'socially robust' knowledge. The latter 
characterization is intended to embrace the process 
of contextualization. For 'socially robust' knowledge 
has three aspects. First, it is valid not only inside but 
also outside the laboratory. Second, this validity is 
achieved through involving an extended group of 
experts, including lay 'experts'. And third, because 
'society' has participated in its genesis, such 
knowledge is less likely to be contested than that 
which is merely 'reliable'.” (Gibbons 1999). 
 



Lang et al. (2012) 

SES conceptualizations: 
4. demands for ‘social robustness’ 



Problem framing in sustainability 
research 

 Progression in understanding the problem framing process: 

◦ Broadening the range of variables considered in the analysis, 

◦ interaction between societal and scientific practice in the co-
development of knowledge, 

◦ Addresses the solution-oriented and transformative role of 
scientific knowledge. 

◦ Going beyond panaceas (Ostrom). 

 

 However, informed decisions about the use of interdisciplinary 
methods (and about methodological pluralism in general) should 
integrate variables relating to the research process.  

  

 The relevance of interdisciplinary methods is not presupposed or 
taken for granted; different sustainability problems may require 
different types and uses of interdisciplinarity.  



Problem framing 

Practical challenges to interdisciplinarity (concerning in particular 
career development patterns and funding opportunities), but also 
lack of a solid epistemological grounding for methodological 
pluralism.  

 

In order to take methodological pluralism beyond the level of local 
research initiatives with limited transferability and scaling-up, the 
structure that guides the methodological choices of researchers 
needs to be clarified and made explicit.  

 

Without such an explicitation (based here on the three dimensions 
of research object, research process and problem framing), 
methodological pluralism runs the danger of operating on implicit, 
unquestioned assumptions that accommodate bias, idiosyncratic 
preferences and extra-scientific interests. 



Problem framing 

No ‘God’s eye view’ on the research object; therefore, the 
way the research process is influenced and structured by 
cognitive and socio-normative factors has to be part of the 
analysis. 

 
Progression from a ‘complex systems’ perspective towards a  
critical-reflexive approach: 
 
 the relation between the human society and the 

environment, as part of the object of research;  
 the way values and assumptions interact with socio-

technological constraints in shaping the research process; 
 integrative level - the interaction of the research object and 

the research process in framing sustainability problems.  
 



Example: Rosia Montana gold 
exploitation 

 Rosia Montana is a small village in the forested mountains 
of western Romania, and the site of gold and silver  
deposits believed to be the largest in Europe (an estimated 
314 tons of gold, 1480 tons of silver). 
 
Minvest S.A., a government-owned mining company, used 
to operate an open-pit mine in Rosia Montana. Using 
outdated mining practices and dependent on state 
subsidies, Minvest had to close the mine at the end of 
2006. 
 

 The Canadian company Rosia Montana Gold Corporation 
(RMGC) has stepped in and begun conducting a new mining 
operation on a larger scale. 

 This requires construction of an ore-processing complex 
which includes a cyanide destruction component, and a 
reservoir, known as a tailings dam, to capture and contain 
the processed rock. 



What are the relevant 
aspects to consider? 
 
How do they influence 
methodological choices 
and policy options? 

Natural, socio-
institutional and 
coupled variables as 
part of SES 
description. 



Problem Possible answer 

Disregard of some categories of 
stakeholders or over-emphasis on 
the role of one category. 

Inclusive arena of consultation and 
deliberation 

Strong political lobby Clear identification of stakes; agreement 
of what are the legitimate interests to be 
represented; minimizing impact of 
illegitimate interest. 

Technocratic/bureaucratic approach 
to policy-making, which assumes 
that this consists merely of 
translating expert knowledge into 
practice. 

Acknowledging the normative 
commitments of expert knowledge 
(value-laden, not subjective). 

Polarization of perspectives. 
Escalation of conflict. 

Analysis of assumptions to identify areas 
of convergence and divergence; no ‘all-
out war’ vs. complete agreement. 

Narrow ethical perspective (intra-
generational, purely 
consequentialist) 

More solid normative grounding 

Focus on the ‘here and now’ 
problems 

Long-term development perspective / 
strategy 



Pluralism 

Instead of focusing on the right 
methodology (or mix of 
interdisciplinary methods) to be 
generally applied, we are better 
off accepting that the relevance 
of methods (whether 
interdisciplinary or not) varies 
across different sustainability 
problems.  
 
Methodological pluralism is, in 
this perspective, not merely 
justified by the complexity of 
analyzed systems; it is the 
outcome of considering 
sustainability problems in terms 
of the interplay between the 
research object and the research 
process. 



Pluralism 

 “… we are not arguing for uniformity in research 
practices. In particular, we are not arguing that 
all research should be collaborative or 
interdisciplinary, or should use multiple methods. 
As with other blanket responses to complex 
problems, any effort to impose a uniform 
approach to the study of social and ecological 
phenomena would certainly backfire. 
 

 “The coexistence of a wide variety of specialized 
research practices with integrative research 
efforts increases the likelihood that theoretical 
and methodological innovations will occur and 
spread.” (Amy R. Poteete et al., 2010, 271-272). 
 



Pluralism 

 Although it clarifies the levels of analysis and the types of 
variables to consider, this framework does not attempt to 
offer a formalized procedure to guide methodological 
choices. These variables inform and orientate, but cannot 
univocally determine, the choice of methods to be used.  

 

 The choice for a particular interdisciplinary mix thus 
remains a matter of informed judgment and 
experimentation. 
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