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Role of this deliverable in the wider COUPLED research strategy 
Within its wider research strategy, COUPLED seeks to explore three overarching, interrelated research 
questions: 
1. Processes: How inter-dependent are land and resource systems in today’s world, and what are new 
or unexpected actors and processes creating the telecouplings that produce these dependencies? 
2. Distance: How is sustainability governance of land use and land-based products affected by 
differences in the type of linkages and telecouplings and the scale at which they operate? 
3. Impacts: Which enabling conditions are required to generate opportunities for a more sustainable 
allocation of resources in a telecoupled world? 
COUPLED addresses these three questions in three Work Packages (WPs) that relate to one research 
question each: WP 3 Processes, WP 4 Distance, and WP 5 Impacts. These WPs generate knowledge, via the 
individual PhD projects of Early Stage Researchers (ESRs) as well as various synthesis activities, that then 
flow into the WP Synthesis. Thus, all WPs provide a platform for collaborative, comparative and cross-sectoral 
research. Concretely, WP 3 enables ESRs 1-5 to understand which kinds of processes and flows characterise 
telecoupled land systems and explore methods such as commodity chain analysis, material and energy flow 
analysis, and qualitative following techniques in order to identify and measure flows, to recognise and 
categorise actors, and to capture different types of spill-over flows. WP 4 focuses on the role of spatial and 
temporal distance in telecouplings. ESRs 6-10 explore sending, receiving and spill-over systems by focusing 
on how to methodologically and conceptually define system boundaries and distance in telecoupled systems. 
Specifically, the ESRs will explore how to establish a unit of analysis and a workable definition of distance, 
how to incorporate insights from the social and natural sciences, and how to develop methodologies for 
measuring the strength and direction of flows across institutional, governance, social, and Euclidian distances. 
This will enable these ESRs to assess mismatches in flows between systems, providing entry points for policy 
interventions. In WP 5 ESRs 11-15 qualify and assess systemic couplings in terms of their impacts. Using 
methods such as participant observation, remote sensing, supply chain analysis, and policy charting over 
distance, these ESRs explore causal relations, such as whether or not an observed land-use impact is the 
result of a particular telecoupling. Understanding actual outcomes of telecouplings enables these ESRs to 
identify winners and losers of specific couplings, facilitating governance discussions regarding how to mitigate 
trade-offs and how to allocate resources and impacts more justly. 
Virtual Meeting Series are a central tool in WPs 3 to 5 to enable discussions, knowledge consolidation and 
synthesis across the individual ESR projects. In this deliverable 4.2, we examine how misfits have been 
approached within environmental, policy, and land system science studies. We argue that misfits often emerge 
in commodity chains involving spatially disconnected systems. This makes it an important concept to engage 
when approaching land-use change through the lens of telecoupling. We discuss the characteristics of current 
misfits, and what this means for the study of misfits in telecoupling research.   
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1 Introduction 
In a globalised world, goods and information often travel long distances, increasingly interconnecting distant 
human-environment systems. Academics, mainly working under the umbrella of land system science, have 
begun analysing such global connections through the recently developed concept of “telecoupling”. 
Telecoupling refers to the interactions and interconnections between distant human-environmental systems 
through flows of people, materials, capital, information and discourses, among other. Combining place-based 
and flow-based processes, it describes how these flows result in land-use transformations (Friis et al., 2016; 
Friis & Nielsen, 2017), transcends scales (Friis et al., 2016), and raises questions related to the issue of misfits 
between telecoupled human-environment systems.  
The concept of mismatches or misfits1  arose in in the fields of international governance and environmental 
institutions in the 1990s, as a result of various debates addressing the challenges of governing natural 
resources across political and biophysical spheres (Brown, 2003; Cumming et al., 2006; Ekstrom & Young, 
2009; Galaz et al., 2008; Young & Underdal, 1996). Reflecting on the varying definitions of misfits, we refer to 
the concept as discrepancies between the socio-ecological problems at stake and the governance systems 
available to address these problems.  
In this report, we examine how misfits have been approached within environmental-, policy- and land system 
science studies. We argue that misfits often emerge in commodity chains involving spatially disconnected 
systems. This makes it an important concept to engage when approaching land use change through the lens 
of telecoupling. We discuss the characteristics of current misfits, and what this means for the study of misfits 
in telecoupling research.  
We begin with a theoretical background and reflect upon the importance of misfits for telecoupling research. 
Subsequently, we present four cases where new governance mechanisms have been introduced to address 
misfits between socio-ecological problems and initial modes of governance.  The cases, all involving 
telecoupled commodity chains, are as follows: The European Union (EU) Forest Law Enforcement, 
Governance and Trade (FLEGT) mechanism, the Global Partnership on Sustainable Natural Rubber 
(GPSNR), the Minamata Convention on Mercury, and the Amazon Soy Moratorium. In each case, we 
disentangle the types of misfit, drivers and governance responses, and identify potential leakages. We 
demonstrate that engaging the concept of misfits helps to understand why unsustainable practices persist 
within telecoupled systems. Moreover, we argue that engaging this concept contributes to solving telecoupled 
sustainability challenges, by highlighting leverage points for sustainable transformation. 
 

2 State of the Art 
2.1 WHAT ARE MISFITS? 

The literature on human-environmental relations has long been concerned with the management of natural 
resources across both political jurisdictions and biophysical scales. Since the late 1990s, a broad discourse 
on the problem of fit emerged (Brown, 2003; Cumming, Cumming, & Redman, 2006; Ekstrom & Young, 2009; 
Epstein et al., 2015; Folke, Pritchard, Berkes, Colding, & Svedin, 1998; Galaz, Olsson, Hahn, Folke, & Svedin, 
2008; Young & Underdal, 1996). The problem of fit revolves around the idea that “the effectiveness and the 
robustness of social institutions are functions of the fit between the institutions themselves and the biophysical 
and social domains in which they operate” (Young & Underdal, 1996, p. 40). The central question is whether 
existing institutional arrangements are well-matched to the properties of the biophysical systems to which they 
relate (Biermann et al., 2009). 
Ekstrom and Crona (2017) underline that governance responses to environmental threats are often unable to 
address the full extent of the problem, which has led to significant environmental degradation worldwide. They 
refer to the lack of fit between ecosystems and governing institutions as “institutional gaps” (Ekstrom & Crona, 

 
1 Mismatches and misfits are often used interchangeably. In this report we use the term misfit. 
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2017, p. 600). Dauvergne and Clapp (2016, p. 3) observe “a misfit between political borders and problems 
without jurisdictional boundaries”. For example, anthropogenic causes of forest change act at multiple scales 
(Geist & Lambin, 2002), rarely aligned with the governance institution able to address them. Most governance 
mechanisms are designed at a single level, most-often the sovereign state, and thus, do not provide effective 
solutions for the overarching challenge of forest governance (Nagendra & Ostrom, 2012). The governance 
challenge lies in developing governance institutions that align with the dynamics of biophysical systems, while 
also taking social systems into account (Galaz et al., 2008). Table 1 provides an overview of various definitions 
of misfits. 

TABLE 1. EXAMPLES OF HOW MISFITS ARE DEFINED 

Author(s) Definition(s) 
Young & 
Underdal (1996) 

The problem of fit asserts that the effectiveness and the robustness of social 
institutions are functions of the fit between the institutions themselves and the 
biophysical and social domains in which they operate.  

Brown (2003) Institutional fit: the appropriateness of institutions in achieving the integration of 
development and conservation.  

1) Misfits between ecosystems and institutions: ecosystem management fails 
to reconcile ecological or social objectives (e.g. difficulties in reconciling 
the management of resources inside a protected area and in the buffer 
zone and the social and economic interests of local communities)  

2) Misfit between stakeholders and institutions: key stakeholders have very 
different scales of influence, power and interests (e.g. “responsibility for the 
conservation of natural resources usually rests with departments or 
ministries with no interest in social and economic development”) 

Cumming et al. 
(2006) 

Scale misfits occur when the scale of environmental variation and the scale of 
social organization in which the responsibility for management resides are 
aligned in such a way that one or more functions of the social-ecological system 
are disrupted, inefficiencies occur, and/or important components of the system 
are lost. 

Galaz et al. 
(2008) 

The problem of fit concerns the question how well the attributes of institutions 
and wider governance systems at local to global levels match the dynamics of 
biophysical systems. 

4 types of misfits between ecosystem dynamics and governance systems: 

1) Spatial misfit: institutional jurisdiction too small or too large to cover or 
affect the areal extent of the ecosystem(s) subject to the institution 

2) Temporal misfit:  institution formed too early or too late to cause desired 
ecosystem effect(s) 

3) Threshold behavior: institution does not recognize, leads to, or is unable to 
avoid abrupt shift(s) in biophysical systems 

4) Cascading effects: institution is unable to buffer, or trigger further effects 
between or among biophysical and/or social and economic systems 

Ekstrom & 
Young (2009) 

Functional misfit: the failure of an institution or a set of institutions to take 
adequately into account the nature, functionality, and dynamics of the specific 
ecosystem it influences. Accordingly, “gaps” in governance are encountered as 
institutional mechanisms do not account for links within and among industry 
sectors and significant properties of the ecosystem. 
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Epstein et al., 
(2015) 

1) Ecological fit: congruence between institutions and the attributes of 
ecological systems (e.g. spatial scale, time, function)  

2) Social fit: congruence between institutions and the attributes of social 
system (e.g. spatial scale, participation, values, interests, beliefs) 

3) Social-ecological system (SES) fit: interactions between institutions and 
the social and ecological attributes of SESs that contribute to success 

 
Given the multitude of different definitions concerning institutional misfits (Table 1), we developed the following 
working definitions for this report: Fit refers to a governance system that is designed in such a way that it is 
capable of addressing the socio-ecological problem for which it was designed. Ideally, ecological processes 
are governed by institutions and people who have the mandate, resources, knowledge and power to act at the 
same scales as the process. In turn, a misfit occurs if the governance system is designed in a way that it is not 
capable of addressing the socio-ecological problem at hand. Thus, fits and misfits arise due to (in-)appropriate 
design of governance institutions.   

 

FIGURE 1. SCHEMATIC ILLUSTRATIONS OF DIFFERENT SCALES AND LEVELS THAT ARE CRITICAL IN 
UNDERSTANDING AND RESPONDING TO HUMAN-ENVIRONMENT INTERACTIONS. ADAPTED FROM CASH ET AL. 
(2006). 
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Fundamentally, the problem of fit is a question of scale. Figure 1 presents schematic illustrations of different 
scales and levels that are critical in understanding and responding to human-environment interactions. Many 
problems encountered by societies in managing natural resources arise as a result of a misfit between the 
scale of management and the scale of the ecological processes or natural resources being managed 
(Cumming et al., 2006). According to Moss and Newig (2010, p. 1), “levels of government and administration 
typically do not fit the environmentally relevant scales”. Whereas scale refers to the spatial, temporal, 
quantitative or analytical dimensions used to measure and study any phenomenon, levels are defined as the 
units of analysis that are located at different positions on the scale (Cash et al., 2006). For example, climate 
change is considered a typical global problem that needs to be addressed at the global level of the spatial 
scale, which requires diplomacy at the intergovernmental level of the jurisdictional scale (Buizer, Arts, & Kok, 
2011). Whereas most research is concerned with spatial, temporal and jurisdictional scales, less attention is 
given to management, institutional, network and knowledge scales (Kok & Veldkamp, 2011). In sum, analysing 
fits and misfits requires researchers to examine the various scalar resonances and dissonances between the 
natural (resource) system, and the relevant institutional arrangements (Moss, 2012).  
 

2.2 WHY ARE MISFITS IMPORTANT FOR RESEARCH ON TELECOUPLING?  

Misfits are inherent to telecoupling. By definition, telecoupling research is concerned with cross-scale human-
nature interactions. Munroe et al. (2019, p. 54) highlight that “telecoupling presents new sustainability 
challenges and opportunities that transcend state territories, involving diverse groups of agents and dynamic 
interconnections across public-private sectors”. Due to the growing interregional connectedness, it is no longer 
tenable to define sustainability of sociological systems at the scale of a given territory (Munroe et al., 2019).  
Governing telecoupled socio-ecological systems can be defined as a wicked problem as it requires solving 
issues that are socially complex, unstructured, difficult to clearly define, ever evolving, cross-cutting, intricately 
connected and essentially unique (Scherrer & Doohan, 2014, p. 1004; Rittel & Webber, 1973). It is unlikely, if 
not even impossible, to define a single cause or effect for problems related to telecouplings, because causes 
and effects are found at multiple temporal, jurisdictional, spatial and institutional scales. For instance, tackling 
issues related to land system changes and ecosystem management involves governing ecological processes 
operating at various spatial and temporal scales with administrative processes that are often limited to specific 
jurisdictions, sectors and institutions (DeFries & Nagendra, 2017, Nielsen et al., 2019). A contemporary 
example of such a wicked problem is the COVID-19 pandemic. While calls to ban wildlife trade have been a 
key response to the pandemic, they are not an effective solution to address the broader underlying drivers, 
such as habitat destruction – largely driven by agricultural expansion and deforestation – and industrialised 
livestock production (Roe et al., 2020). Depending on how one approaches the problem, “different aspects 
appear to be triggers, root causes, effects, priorities, side effects, or leverages for intervention” (Termeer et 
al., 2015, p. 684), meaning that there is neither a consensus on the problem, nor on the appropriate 
governance response to address it.  
Research on telecoupling relates to misfits in two ways. On the one hand, it raises awareness about the 
existence of misfits, which, according to Cumming (2006), is a first step in resolving misfits between ecological 
and institutional scales. By analysing how material and immaterial flows increasingly span long distances, it 
becomes obvious that territorial governance responses are no longer solely capable of addressing the direct 
and indirect causes of many environmental problems in a globalized world. On the other hand, telecoupling 
research is actively seeking to identify approaches to identify and address any underlying causes of misfits 
(Eakin, Rueda, & Mahanti, 2017; Munroe et al., 2019; Newig, Lenschow, Challies, Cotta, & Schilling-Vacaflor, 
2019; Oberlack et al., 2018). We return to the question on how to address misfits further below.  
Figure 2 illustrates why misfits are likely to arise in situations which are commonly analysed from a telecoupling 
perspective. Most telecoupling research is concerned with identifying and measuring the extra-territorial 
environmental footprints of countries or regions arising from international trade (e.g. Parish et al., 2018; 
Gasparri et al., 2016; Kapsar et al., 2019), and examining how to address this problem, through for instance, 
conservation. Governance institutions regulate human-nature interactions as they guide, constrain, or 
incentivise human uses of living and non-living resources. Usually, governance institutions are bound to a 
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certain scale. For example, national policies set the framework conditions for production and consumption 
patterns in one country, thereby determining whether natural resource exploitation is kept at sustainable or 
unsustainable levels. Since states maintain national sovereignty over their natural resources, neither 
international nor other national governance institutions can interfere in their decision-making about natural 
resource exploitation 2. Even though global public and private governance arrangements exist to govern 
international supply chains (e.g. Roundtable on Sustainable Palm Oil), they cannot determine the extent to 
which governance institutions in sovereign states allow for natural resource extraction. There exists no single 
governance institution with legislative power or jurisdiction over entire international supply chains. 
Consequently, private governance efforts, such as voluntary sustainability standards and certification schemes 
may incentivise producers to implement certain environmental and social standards, but they can neither 
enforce full coverage and compliance by all producers in a given location, nor can they make certification a 
requirement for consumption. In contrast, national governance institutions could theoretically make certification 
a criterium for the import of certain commodities, but in the absence of global supranational governance 
institutions they cannot require compliance. Thus, an interplay between governance institutions at various 
scales is required to address scale misfits in international supply chain governance.  
 

 

FIGURE 2: SCHEMATIC ILLUSTRATION OF THE MISFIT IN INTERNATIONAL SUPPLY CHAIN GOVERNANCE. 
SYSTEM A AND SYSTEM B ARE CONNECTED THROUGH GLOBAL ENVIRONMENTAL, POLITICAL AND ECONOMIC 
LINKAGES (I.E. GLOBAL MARKET, GLOBAL GOVERNANCE INSTITUTIONS, GLOBAL ATMOSPHERE AND WATER 
BODIES). THE COLOURS ILLUSTRATE THAT SINGLE GOVERNANCE INSTITUTIONS DO NOT HAVE LEGISLATIVE 
POWER OR JURISDICTION OVER ENTIRE INTERNATIONAL SUPPLY CHAINS. 

 

2.3 WHY DO MISFITS ARISE? 

In general, misfits arise when the scales of human-nature interactions change. Cumming et al. (2006), 
distinguish between three broad causes for scale misfits: 

 
2 Except for the European Union (EU) which has some supranational competences over its member states 



D 4.2. Misfits in Telecoupling research 
 

 
 

1. Internal changes in the social system (e.g. human populations, technology, governance, infrastructure, or 
values)  

2. Internal changes in the ecological system (e.g. diseases, trophic cascades, reductions in productivity, or 
changes in the abiotic environment) 

3. Changes in the nature of human-nature interactions (e.g. magnitude, rate, frequency, or qualitative 
aspects)  

Ecological changes may outpace institutional changes because governance institutions tend to be sticky and 
path-dependent, meaning that they demonstrate a strong tendency to persist and continue certain practices 
arising from reasons that no longer apply (Ekstrom & Young, 2009). Cumming et al. (2006) highlight that 
“institutions are rarely as flexible as the world that they emerged to deal with”, leading to misfits if ecological 
processes change, but governance institutions remain unchanged. For example, in the area of land 
governance, governments are often not able to keep up with the comparatively quicker adaptations of private-
sector actors (Munroe et al., 2019), and ‘‘territorially rooted institutions are constantly being stretched to 
engage with issues which escape their jurisdiction or infiltrate their frontiers’’ (Meadowcroft, 2002, p. 171). 
Additionally, the growing scale of social-ecological interactions across space and time may create misfits. 
Folke et al. (2007) argue that the internationalization and globalization of human activities have generated 
novel socioecological dynamics at regional and planetary scales. “Processes have become so interwoven that 
many actions, although local in origin, are regional and global in their effects” (Folke et al., 2007). They imply 
that misfits result from the growing distance between places of production and consumption: 
 

“A fundamental reason for the lack of fit between institutions and ecological processes is the 
mental separation from nature that has arisen in modern societies. The modern world creates 
and tightens intersystems linkages, hierarchies, and interdependencies between local 
resource users and the wider society through the market, political control, and social networks. 
Interestingly, the result of the tightening is to distance resource users from the resource base, 
to disconnect production from consumption, and to disconnect the production of knowledge 
from its application” (Folke et al., 2007).  

 
Due to growing economic globalization, the risk of displacing economic activity and associated environmental 
externalities to jurisdictions with less stringent national policies has increased. If countries introduce strict 
environmental regulations, they may lose their competitive advantage. As a result, companies may relocate 
their operations to countries with weaker environmental laws. Moreover, ever growing trade relations across 
large distances enable countries to source their raw materials from distant places. Since the environmental 
effects of harvesting and extraction processes predominantly occur in the sourcing regions (usually in the 
Global South), consumers (usually in the Global North) are often neither aware of the negative environmental 
effects, nor are they directly affected by them. A growing body of literature has investigated ecologically 
unequal exchange, focusing on the unequal flow of embodied land and labour in internationally traded 
commodities (Bunker, 1988; Dorninger, 2019; Jorgenson & Rice, 2007). Traditional forms of public state-led 
environmental governance implemented at the national scale has lost some of their ability to promote 
sustainability at a global scale. In the absence of a supranational power, multilateral environmental agreements 
fail to replace national-scale environmental governance because there is the possibility for a country to opt out 
after signature, and there are only weak or no sanctions in case of participants’ noncompliance (Lambin and 
Thorlakson, 2018). Additionally, countries may settle on the lowest common denominator when negotiating 
multilateral environmental agreements due to diverging interests and capabilities, leading to rather weak 
international rules and regulations. Thus, governing telecoupled systems may require solutions that are neither 
local nor global (Oberlack et al., 2018). While local institutions with clear boundaries may be overwhelmed by 
interactions with distantly connected systems, global governance institutions may be too unspecific to address 
environmental issues arising from telecoupled systems, which typically concern specific interactions between 
a small number of countries only. 
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Misfits may arise because the relevant governance institutions and actors do not have the necessary mandate, 
power, knowledge or resources to act at the same scale as the ecological problem (i.e. institutional level is 
either too high or too low). For example, higher levels of centralized government are usually based in the 
capital city, and the decision makers with the most power to solve the problem are often unaware of the finer-
scale environmental heterogeneity on the ground (Cumming et al., 2006). Transnational flows of commodities, 
capital, energy, people and waste often span multiple territorial jurisdictions, which makes it highly challenging 
for governance actors in a single jurisdiction to address both causes and effects of the negative externalities 
of transnational long-distance flows. Eakin (2014) explains that institutions and mechanisms of governance in 
one system may be unable to account for the consequences and interactions involving more distant systems, 
thus, leaving these flows seemingly “ungoverned”, because there are no higher-level governance structures 
to account for the opportunities and risks of long-distance interactions. Yet, the absence of territorial state-led 
governance arrangements at the scale of telecoupled interactions does not preclude the possibility of 
increasingly emerging de-territorialised flow-based governance arrangements (Friis et al., 2016). For instance, 
sustainable supply chain initiatives such as the Forest Stewardship Council (FSC), the Marine Stewardship 
Council (MSC), and the Roundtable for Sustainable Palm Oil (RSPO) are prominent examples how de-
territorialized governance interventions emerge which are applied across geographical and jurisdictional 
scales.  
Furthermore, there can be the total “absence of effective governance institutions at the appropriate scale” 
(Dietz, Ostrom, & Stern, 2003, p. 1907). In a global context, a common scale misfit occurs when no institution 
exists to deal with the broad-scale environmental problem (Cumming et al., 2006). Dimitrov et al. (2007) 
discuss why international governance institutions exist in some issue areas, but not in others. For example, 
the large number of actors involved, the distribution of power across negotiating coalitions, concerns with 
relative gains, opposition by single actors, vested material interests, and contested or incomplete scientific 
knowledge can impede the formation of institutions in a given issue area. For example, even though 
deforestation proceeds with tremendous speed, no global treaty exists to tackle this issue. Rather, after five 
years of international negotiations, the international community deliberately designed a “hollow institution”, the 
United Nations Forum on Forests (UNFF), which is not intended to provide governance in the first place 
(Dimitrov, 2005). Thus, despite the existence of institutions at the seemingly appropriate scale, their design or 
functioning may be ineffective to address misfits arising from telecoupled interactions. International 
organizations like the European Union made significant efforts in recent years to design polices that support 
sustainable forest management, through, for example, the EU FLEGT Action Plan (as discussed further 
below), though there is limited evidence that the EU’s external policies lead to effective behavioural change in 
third countries (Pirlot, Delreux, & Farcy, 2018).  
 

2.4 WHAT ARE THE UNDERLYING NORMATIVE ASSUMPTIONS? 

The idea of fit or misfit contains normative provisions. The underlying assumption is that a good fit between 
governance institutions and the targeted ecological system leads to higher governance effectiveness, and 
thus, environmental outcomes. According to Young (2005, p. 57), “the better the match or fit between an 
institution and the relevant biophysical system(s), the more effective the institution will be”. This creates the 
impression that there is a ‘right’ governance level and scale. The problem of fit implies the possibility of 
objectively choosing appropriate institutional scales that match the scale of an ecological problem.  
However, critics argue that a perfect fit may not exist (Moss, 2012). For example, organizing resource use 
around the scalar dimensions of the biophysical flow, such as the river basin for water management, might 
improve the institutional fit for water, but can create new spatial misfits with other policy sectors upon which 
sustainable water management is dependent, such as urban development, forestry, agriculture, or 
transportation. Furthermore, structuring natural resource governance around a biophysical flow may downplay 
the importance of associated socio-economic problems. Lastly, institutional and jurisdictional boundaries are, 
like ecosystem boundaries, often dynamic and hard to define (Moss, 2012). What is said to be the ‘right’ scale 
is partly determined by the understanding of the actors themselves, and by their interactions as they construct 
the problem and delimit the possible solution-space (Meadowcroft, 2002).  
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Since we have identified problems of telecoupling as wicked problems, we recognize that there is no single or 
best solution to these types of problems. Rittel and Webber (1973) argue that wicked problems do not have a 
clear set of potential solutions and have no ‘stopping rules’, meaning that there is no end point at which one 
can define the problem as solved. Every wicked problem can be considered a symptom of another problem 
(Rittel & Webber, 1973). Following this line of thinking, Nielsen et al. (2019) highlight that it is very difficult to 
find a generalizable solution to land system changes, which they define as wicked problems. Wicked problems 
have multiple causes, implying that sustained efforts and resources are required to address these (Head, 
2008). There are no quick fixes or solutions at a single scale of governance. Rather, “wicked problems are 
managed, debated and constantly renegotiated rather than solved” (Head, 2008, p. 113). Several scholars 
agree that single-best or clear-cut final solutions to wicked problems do not exist (Tittel & Webber, 1973; 
Termeer et al., 2015; Dewulf & Termeer, 2015; DeFries & Nagendra, 2017; Nielsen et al., 2019), which 
suggests that there is no perfect institutional fit at a single scale to address wicked telecoupled problems. 
 

2.5 WHAT METHODS EXIST TO ANALYSE INSTITUTIONAL FITS AND MISFITS? 

Ekstrom and Crona (2017) present a framework for analysing institutional fit and agency involvement and its 
effects on particular ecosystems (Figure 3). They argue that any analysis must be tailored to the specific 
geographic region in focus because social-ecological systems are context bound. For instance, the drivers of 
forest degradation and deforestation can differ considerably based on location, socioeconomic conditions, 
forest type, history, and additional context-dependent factors (Geist & Lambin, 2002; Nagendra & Ostrom, 
2012).  
 

 

FIGURE 3. FRAMEWORK FOR ANALYZING INSTITUTIONAL FIT AND AGENCY INVOLVEMENT IN RELATION TO 
GLOBAL ENVIRONMENTAL CHANGE PHENOMENA. SOURCE: EKSTROM & CRONA, 2017. 
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2.6 WHAT ARE THE CONSEQUENCES OF MISFITS?  

In general, misfits contribute to the mismanagement of natural resources and ecosystems, ultimately leading 
to the degradation of the natural environment. Institutional misfits can give rise to leakages and spillovers. 
Since wicked problems involve cross-scalar interactions between human and biophysical systems, which may 
create feedbacks and non-linear responses, governance interventions can have unintended or unanticipated 
consequences (Bager, 2016; Nielsen et al., 2019). Policies that address only part of the ecological system, for 
example, a point source of pollution, without considering the broader spatial context, risk ignoring, or even 
create, negative externalities (Moss, 2012). Leakages and indirect effects are a form of spillover caused by an 
intervention, which triggers effects outside its targeted domain, thereby reducing the overall benefit of the 
intervention (Bager, 2016; Meyfroidt et al., 2018). In other words, the effects of the intervention go beyond its 
targeted spatial, jurisdictional, temporal, institutional, network or management scale. The causal mechanisms 
through which leakages occur are manifold (e.g. activity, markets, information, motivation and institutions; see 
Bastos Lima, Persson, & Meyfroidt, 2019). Leakages can be both intended and unintended. In this report, we 
attribute particular attention to leakage effects because leakages can be seen as symptoms of misfits. Leakage 
effects are likely to occur in light of the interconnectedness of sending, receiving and spillover systems that 
are usually governed by various different, potentially interacting, national and global governance 
arrangements. They pose clear challenges for governing telecoupled systems. We present various leakages 
at different scales in Table 2. Leakages may occur at various scales simultaneously.  

TABLE 2. EXAMPLES OF LEAKAGES AT DIFFERENT SCALES 

Type of scale Example 
Spatial Despite the existence of Brazil’s Soy Moratorium, farmers who integrate soy 

and cattle ranching on their property may continue to clear new areas as they 
convert pastures to soybean plantations, and deforest their land for pasture 
for cattle production (Rausch & Gibbs, 2016). 

Jurisdictional Increasing public or private deforestation restrictions may shift agricultural 
activities and deforestation to less-regulated areas (le Polain de Waroux et al., 
2017). Deforestation restrictions in the Amazon may shift agricultural 
expansion and deforestation to the Cerrado region. This example 
demonstrates that leakages can occur at various scales simultaneously 
because usually a jurisdictional leakage goes hand in hand with a spatial 
leakage. 

Temporal Some land conservation programs, like REDD+ or the Soy Moratorium, may 
shift intensive use of land to pre- or post-contract periods (Jacobson, 2014; 
Kerr, 2013). 

Knowledge Governments in producing countries sometimes use NGO-led certification 
systems as models to create systems of traceability and certification to 
improve market access for their producers (Lambin & Thorlakson, 2018). This 
positive leakage is also referred to as boosting effect (Bastos Lima et al., 
2019).  

Actor networks Governance interventions may be unable to cover certain actors or actor 
groups. For example, despite the existence of Brazil’s Soy Moratorium, small 
producers may continue to clear their lands and sell their products to domestic 
buyers, which are not signatories of the Soy Moratorium, or are under less 
pressure to implement their commitments (le Polain de Waroux et al., 2017). 
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2.7 HOW CAN MISFITS BE ADDRESSED?  

Given the complexity of human-nature interactions, misfits are very difficult to address. Wicked problems defy 
traditional governance approaches based on issuing policies, specifying procedures, and consulting 
stakeholders (Dewulf & Termeer, 2015). For example, even though a problem has been identified as scale-
related, it cannot usually be solved at any single level or scale (Cumming et al., 2006). Nilsson and Persson 
(2012, p. 63) highlight:  

 
“Whilst ecosystems may often suffer from a ‘spatial misfit’ with the relevant governance 
system(s) – and indeed the entire Earth system suffers from a misfit since 
comprehensive global governance is missing – critical drivers, on the other hand, may 
operate at a scale which is more suitable to sub-global governance. For instance, whilst 
a governance system regulating global land use is today lacking, critical drivers of 
biofuels investment are highly relevant to address at a regional and national level.”  

 
This quote illustrates that addressing the causes and effects of misfits may require multiple governance 
interventions at various levels. Folke et al. (2005, p. 449) explain that “the ability to use institutions effectively, 
at organizational levels appropriate to the ecological scale, has been referred to as scale-matching […] or 
institutional fit”. In the following, we present three different approaches that have been identified in the literature 
on how to deal with misfits. 
First, rescaling governance interventions may be seen as a potential solution. Upscaling or downscaling 
governance arrangements, either horizontally (e.g. downscaling from national to local level) or vertically (e.g. 
from national governments to national organizations), is one way to find the aspired ‘spatial fit’ of institutional 
and biophysical scales (Newig & Moss, 2017). Yet, shifting management of environmental resources to a 
higher institutional level in order to cover a larger spatial scope of the problem often results in higher transaction 
costs as the number of actors and interactions increases (Moss, 2012). Another challenge is to close the 
temporal misfit that arise if political decision-making cycles play out on much shorter term than the ecological 
problem. Dewulf and Termeer (2015) explain that long term concerns can be brought into short term decision 
making if so-called ‘adaptation tipping points’3  and pathways are identified – thereby contributing to the 
temporal rescaling of governance. Methods like backcasting could help to take medium and short-term 
decisions that are linked to specific future goals. However, wicked problems cannot be solved in a linear 
fashion due to the complex interdependencies and decoupling of causal drivers and impacts, which may 
impede the application of backcasting methods. Wicked problems usually involve a diverse set of stakeholders 
and decision makers with conflicting values, priorities, and interests, who will be unlikely to move from a 
generally agreed problem definition and definition of goals, towards the identification and assessment of 
alternative solutions, and implementation of a single-best solution. 
Second, polycentric governance can be another approach to address misfits. Polycentric governance systems, 
defined as systems of overlapping jurisdictions with formally independent but interlinked centres of decision 
making (McGinnis, 2011; Ostrom, Tiebout, & Warren, 1961) may be equipped to govern environmental 
problems at multiple scales. According to McGinnis (2011), polycentric systems combine the following 
features: they are multi-level (i.e. local, provincial, national, regional and global units of governance), multi-
type (general purpose nested jurisdictions and specialized, cross-jurisdictional political units), multi-sectoral 
(public, private, voluntary, community-based and hybrid kinds of organizations) and multi-functional 
(incorporates specialized units for provision, production, financing, coordination, monitoring and dispute 
resolution).  Polycentric governance systems encourage innovation and experimentation, allow for self-
organization, and adaptation to change (Galaz et al., 2008). Many scholars argue that polycentric governance 
arrangements are more effective at addressing complex challenges in environmental and natural resource 

 
3 An adaptation tipping point is reached when the current management stategy can no longer meet its objectives because 
of the high magnitude of change (e.g. a certain sea level rise threatens water supply) (Dewulf & Termeer, 2015).  
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governance (McGinnis & Walker, 2010; Nagendra & Ostrom, 2012; Sovacool, 2011). For example, Nagendra 
and Ostrom (2012) argue that polycentric governance of natural resource commons, like forests, may be a 
better approach to improving forest governance across the world than reliance on any single approach.  
Third, adaptive governance, adaptive management or adaptive co-management have been identified as 
potential governance responses to misfits (Brown, 2003; Dietz et al., 2003; Folke, 2006; Folke, Hahn, Olsson, 
& Norberg, 2005). Adaptive governance acknowledges that managed resources will change as a result of 
human intervention, that uncertainties will emerge, and that surprises are inevitable. Adaptive governance 
institutions learn to live with uncertainty and change, create opportunities for self-organization, combine 
different sources of knowledge for learning, and nurture sources of resilience for renewal and reorganization 
(Folke et al., 2005). Adaptive governance has the goal to develop new governance concepts that can handle 
the inherent complexity and unpredictability of dynamic-socio-ecological systems (Folke et al., 2005; Termeer, 
Dewulf, & van Lieshout, 2010). Adaptive co-management “combines the dynamic learning characteristics of 
adaptive management with the linkage characteristics of cooperative management”, thus emphasizing the role 
of actor networks (Pahl-Wostl et al., 2007, p. 2). Adaptive governance of ecosystems usually involves 
polycentric institutional arrangements, which include both local and higher organizational levels that may be of 
significance in responding to ecosystem dynamics at different scales. 
 

3 CASE STUDIES  
In the following, we introduce and subsequently analyse four case studies that all engage an issue of misfit, 
but that differ in their response mechanism and, consequently, in outcomes. With these cases, we illustrate 
the diversity of misfits and the challenges arising when addressing these. Moreover, we show how the concept 
of misfits enables a focus on the scalar dimensions of governing socio-environmental transformation.  
 

3.1 EU FLEGT  

Being among the largest markets for timber products, the European Union (EU) imports millions of tonnes of 
tropical wood every year. In 2017, the EU imported wood products worth EUR 18.17 billion, of which EUR 3.78 
billion came from tropical countries (EFI, 2019). As much as 30% of the timber traded globally is illegal; a 
business worth an estimated 51-152 billion annually (EFI, 2019). As a major market for timber, a signatory to 
several multilateral environmental agreements (MEA) on aspects related to forests, e.g., biodiversity and 
climate, and an aspiring leader in global environmental governance (Montouroy 2017), the EU sought 
alternative means to non-state market-driven (NSMD) governance to address illegal logging and trade in illegal 
timber. The outcome was the European Union Forest Law Enforcement Governance and Trade (FLEGT) 
program and related policies, an “innovative public action within global forest governance combining both 
public and private rule-making in order to address deforestation issues” (Montouroy 2017). 
The EU does not have a comprehensive forest policy, as it does for, for example, agriculture (c.f. the Common 
Agricultural Policy). Regulation on forest products entering the EU (i.e. trade in forest-products) is instead 
governed by three policies enacted by the EU and adopted by its Member States: (i) the Forest Law 
Enforcement Governance and Trade (FLEGT), (ii) a set of Voluntary Partnership Agreements (VPAs) with 
individual third-party countries from which forest products are procured, and (iii) the EU Timber Regulation 
(EUTR) addressing the placing of forest-products on the EU market. These three policies commonly aim to 
reduce illegal logging by strengthening sustainable and legal forest management in producing countries, 
improving governance, and promoting trade in legally produced timber (EFI, 2019). 
 
Drivers 
International forest governance suffers from multiple policy failures. Multilateral agreements do not cover 
forests and the absence of forest Conventions further hinders international or supra-national action. 
Additionally, a lack of effective national and – in some cases – regional and local laws (Montouroy, 2017) 
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leaves many forests out of effective public governance. The decreasing influence of regulatory measures has 
led to increasing NSMD governance (Cashore 2002), predominantly ‘soft’ or market-driven instruments (mostly 
voluntary sustainability standards and roundtables), to govern forests globally (Auld, 2014; Auld, Gulbrandsen, 
and McDermott, 2008). Such measures have had effect in some jurisdictions, but overall policy governance 
remains weak, resulting in deforestation and illegal logging remaining prevalent at the global scale. 
The illegal timber logging and trade is a result of insufficient forest governance in many of the exporting 
countries. However, when consuming countries (such as the EU) import timber without carefully screening the 
origin, legality and sustainability – a ‘no questions asked’-policy – they (directly and indirectly) provide financial 
incentives to those deforesting large land areas across the tropics (EFI, n.d.). The negative environmental 
impacts of the resulting deforestation include, inter alia, biodiversity loss and greenhouse gas emissions, while 
logging operations have led to conflicts with local and indigenous groups, human rights abuses, and armed 
conflicts in forest areas (Kehoe et al., 2020; EFI, n.d.).  Distal demand for timber from illegal logging also 
undermines local efforts to enforce regulation (where it exists) in some of the world’s poorest timber-producing 
countries.  
 
Responses 
Consumer and producer countries have a shared responsibility to address deforestation caused by illegal 
logging (EFI, n.d.). The FLEGT regulation, adopted in 2003, sets out seven measures (Figure 3), which 
together aim to prevent the importation of illegal timber into the EU, improve the supply of legal timber and 
increase demand for timber from responsibly managed forests (EFI, 2007). 
 

 

FIGURE 3. FLEGT. SOURCE: EFI (N.D.) EU FLEGT FACILITY, HTTP://WWW.EUFLEGT.EFI.INT/FLEGT-ACTION-
PLAN. 

 
Currently, 15 tropical countries are negotiating or implementing bilateral VPAs with the EU (EFI, 2019), which 
are the agreements that contain the scope and implementation terms used to operationalize the FLEGT (EFI, 
2007). Additionally, a Due Diligence obligation within the EUTR requires companies placing timber and wood 
products on the EU market to undertake risk assessments to minimise the risk that illegally-harvested timber 
enters the EU market (Montouroy, 2017). The EU is currently considering adopting a similar policy to address 
the tropical deforestation resulting from imports of forest-risk commodities known to contribute to deforestation, 
such as palm oil, soy, and cocoa (Bager et al., 2020).  
 
Outcome 
By providing governance power to the EU, despite forest management and timber production and trade being 

http://www.euflegt.efi.int/FLEGT-ACTION-PLAN
http://www.euflegt.efi.int/FLEGT-ACTION-PLAN
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undertaken by non-state actors and governments outside the EU, the EU FLEGT Regulation can be seen as 
“a recentralisation of power towards public authorities within the polycentric global governance of forests” 
(Montouroy, 2017). It supports governance, sustainable production, and legal forest management in producer 
countries by leveraging the power of the EU to regulate the actors who place forest products on the EU market. 
In combination with EUTR, FLEGT has been successful in reducing illegal timber harvests in certain producer 
regions and reduced illegal timber on the EU markets, but it has also faced various setbacks. Firstly, 
negotiations of VPAs with producer countries have been cumbersome and less VPAs have currently been 
signed than was originally planned. Secondly, other non-EU consumer markets (most importantly China and 
India) have remained willing to buy illegally harvested timber, providing a venue for illegal activities to continue. 
Finally, FLEGT and EUTR prohibits only illegally harvested timber and forest products from entering EU. As 
legal deforestation continues in some countries, e.g. Brazil, consumers still risk buying forest products from 
clear-cut natural forests. These elements mean that despite some success, the FLEGT and EUTR legislative 
framework can give rise to leakages across jurisdictions, actor networks, and legality (Table 3). 

TABLE 3: TYPES OF LEAKAGES FROM THE FLEGT 

Type of leakage Description 
Jurisdictional 
and spatial 

Illegal logging and/or deforestation may expand in other regions/countries that 
have not signed VPAs. 

Actors Actors clearing forests in tropical landscapes, including smallholder farmers, 
international and national forest companies, etc. can continue clearing the forests, 
while selling the timber and wood products to domestic buyers or other 
international buyers, which do not have similar legislations in place (e.g. China). 

Legality As long as the forest products entering the EU market are not the result of illegal 
deforestation and/or trade, and can pass the due diligence criteria, they are 
allowed to enter the EU market. Deforestation can thus continue in places where 
domestic regulation allows a certain level of forest clearing (e.g. Indonesia). 

 
These leakages illustrate that despite some success in curbing illegal deforestation, action is needed to 
increase the effectiveness of the policy package. To remedy the leakages identified above, the EU is 
considering various actions. Some of these policy options require EU action, while others involve non-EU 
actors. To remedy the jurisdictional leakage, a first option is to increase the coverage of VPA. This is currently 
pursued by the European Commission. To address the actors, it is important to incentivize other actors to take 
similar action. The US Lacey Act include similar provisions to FLEGT, and de jure removes the US as buyer 
of illegal forest products. The EU has set up a Bilateral Coordination Mechanism (BCM) on Forest Law 
Enforcement and Governance with China to reduce the risks that products leak to the Chinese market. This 
leaves India and other emerging markets as primary leakage risks, which will have to be addressed. Finally, 
to reduce the risk of products originating from deforested areas, which are legally harvested, the EU is to 
consider various policy options to reduce its ‘deforestation’ footprint. This include, inter alia, a due diligence 
provision, extending the scope of FLEGT, or introducing commodity-specific provions (see also Bager et al., 
2020). 
 

3.2 GPSNR RUBBER 

For 30 years, large surfaces have been converted into rubber plantations (Ahrends et al., 2015), especially in 
South East Asia, and, to a lesser extent, West Africa. Monoculture plantations are favoured, as they give the 
highest yields. Adversely, they cause ecological disturbance (Grogan et al., 2019), especially because 
relatively low supply of organic material leads to soil depletion (Warren-Thomas et al., 2015). The greatest 
detrimental impacts are experienced when rubber replaces forested land and fertilizers are abundantly used. 
Additionally, land grabs and human rights violation are rampant in the rubber sector, since law enforcement in 
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producing countries is weak in some cases (Dove, 2016). While natural rubber grows under tropical latitudes 
(Verheye, 2010), it is mainly used in high-income countries, India, and China, where the major tire 
manufacturers are based.  
Global natural rubber production has been monitored by the International Rubber Study Group (IRSG)4 since 
1944. As a first governance attempt to lift sustainability, the IRSG started a Sustainable Natural Rubber 
Initiative (SNR-I)5 in 2015. Multiple voluntary stakeholders agreed on common objectives to progress towards 
sustainable supply chains, eventually rewarded by self-certification. From 2005 onwards, eleven leading tire 
manufacturers, gathered under the World Business Council for Sustainable Development (WBCSD), initiated 
the Tire Industry Project (TIP)6 to gain knowledge about the life cycle impacts of tires, especially on human 
health and the environment. In 2018, the TIP set up a more ambitious governance mechanism entitled the 
Global Platform for Sustainable Natural Rubber (GPSNR)7, with the overall objective to mainstream good 
practices in the entire supply chain through multiparty commitments. 
 
Drivers 
Within the global rubber value chain, producers and consumers are distant on many aspects (e.g. spatial, 
economic, social, cultural), and consequently hold very different views on sustainability matters. Governments 
of producing countries value the expansion of rubber plantations, as it contributes to alleviate poverty in rural 
areas (Hurni & Fox, 2018). Intensive monocrop plantations are encouraged by the authorities (Warren-Thomas 
et al., 2015), as most plantations belong to smallholders who cannot afford low yields when prices on the 
international market are highly volatile (Grogan et al., 2019). Voluntary sustainability standards (VSS) and 
commitments from the industry (SNR-i) are currently based on global and ostentatious indicators such as profit, 
employment, and carbon sequestration potential (Millard, 2019). Such standards do not address the context-
specific social risks faced by workers in rubber plantations, because the governance and social structures in 
producing countries are not fully understood by industrials. Moreover, enforcing buyer standards is challenged 
by the large number of producers (Millard, 2019), and the fact that major markets (e.g. China) remain open to 
natural rubber produced without adherence to VSSs (Warren-Thomas et al., 2015). 
 
Reponses 
The strategy adopted by the GPSNR to address unsustainability in the rubber sector is to tackle the causes. 
For instance, in order to achieve good working conditions on rubber plantations, it is necessary to reduce the 
risks to which workers are exposed and this requires taking into account regional specificities. Beyond 
theoretical priorities such as the respect of human rights, and the protection of biodiversity and water 
resources, the GPSNR also aims at designing the most efficient multi-stakeholders governance mechanism, 
involving a grievance system, context-specific insurance models, tight collaboration with smallholders, as well 
as a long-term funding strategy. While membership is voluntary and broadly inclusive, members’ contribution 
will be regularly assessed by pairs and shall result in rewards and sanctions.  
 
Outcome 
The GPSNR is still in its infancy (from 2018). The work undertaken so far is increasing tire industries’ 
knowledge of the challenges faced by producers. In January 2020, the GPSNR published a framework 
illustrating desired states for a bundle of aspects, and factors that may challenge progression. A Theory of 
Change is being elaborated around a culture of shared responsibility towards the environment and human 
well-being in the rubber supply chain and theoretical priorities (e.g. human rights, land grabbing, biodiversity, 
water) are being translated into the technical requirements of improving yields and increasing transparency 

 
4 http://www.rubberstudy.com/welcome 
5 http://www.snr-i.org/ 
6 https://www.wbcsd.org/Sector-Projects/Tire-Industry-Project 
7 https://www.gpsnr.org/ 

http://www.rubberstudy.com/welcome
http://www.snr-i.org/
https://www.wbcsd.org/Sector-Projects/Tire-Industry-Project
https://www.gpsnr.org/
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and traceability across the value chain. The GPSNR is also developing a common vision of “sustainable natural 
rubber” in close collaboration with smallholders, and plan to work towards equity in the supply chain (e.g. Living 
Wage, Living Income). Several consultations are running to map Human Rights and Labor Rights’ risk in the 
global natural rubber value chain, design a Grievance mechanism to only maintain effective members, and 
review existing assurance models that could be used to reward members of GPSNR. All these tools are 
intended to ensure the effectiveness of the partnership, but the voluntary membership and the existence of 
potential substitutes for natural rubber from Hevea Brasiliensis (Cornish, 2017) could trigger leakages (Table 
4). 

TABLE 4: TYPES OF LEAKAGES FROM GPSNR 

Type of leakage Description 
Commodities Other plants are being explored for their potential to provide rubber that could 

replace Hevea brasiliensis rubber in industrial products (Cornish, 2017). 
GPSNR's actions to influence the value chain for Hevea brasiliensis rubber would 
affect the demand for these plants, which can cause their own environmental 
problems when produced on a large scale. 

Jurisdictions Voluntary membership means that GPSNR’s guidance and rules will only apply 
to part of the global natural rubber industry.  

 

3.3 THE MINAMATA CONVENTION ON MERCURY 

Mercury is a toxic metal widely used in different sectors. The largest polluter is the artisanal and small-scale 
mining sector, thereafter coal burning, production of non-ferrous metals, and cement production (Selin, 2014). 
Annually, approximately 5,500-8,900 tonnes of mercury are released into the environment, polluting air, soil 
and water systems (UN Environment, 2017). Mercury is persistent and pollutes the environment and the 
animals and people relying on ecosystem services from these areas. Artisanal and small-scale gold mining is 
characterised by largely informal practices (Fritz et al., 2017; Hilson & Maconachie, 2017) and is widely carried 
out in Latin American and African countries such as Colombia, Peru, Ghana and Tanzania. Despite mining 
activities being local, they have interregional and global consequences, as mercury can travel long distances 
through the atmosphere (Selin, 2014) 
The Minamata Convention on Mercury was adopted in order to reduce the use of mercury, to ‘protect the 
human health and the environment from anthropogenic emissions and releases of mercury and mercury 
compounds’ (Article 1) (UN Environment, 2019b). The Convention stems from a global assessment of the 
impacts of mercury, proposed by the United States of America (US) and carried out by the United Nations 
Environment Programme (UNEP) in 2001, showing significant global effects of mercury release (Selin, 2014). 
This initiated a call for global action, where Norway, the European Union and Switzerland joined forces in 
proposing a global and legally binding agreement (Selin, 2014). This proposal, however, did not win support 
from Russia, the US, Canada, Australia and many developing countries. Yet, shortly after former US president 
Barack Obama came to power, an export ban was passed in the US. Other countries followed and eventually 
made the convention possible (Selin, 2014). In 2013, 140 countries participated at the initial conference in 
Kumamoto (Japan), and 91 countries signed the Convention (Wagner et al., 2019). The convention 
emphasizes the need for global intervention: ‘No country can control transboundary effects of mercury alone. 
It can be effectively tackled only through international cooperation’ (UN Environment, 2017). 
 
Drivers 
Mercury is a relatively cheap, accessible and efficient metal for processing gold and is therefore popular among 
artisanal and small-scale miners across the global south (Hilson, 2002). Informality in the artisanal and small-
scale mining sector makes it difficult to regulate the use of mercury. Moreover, attempts of national governance 
to address mercury contamination has proven to be insufficient, as mercury is a transboundary issue. 
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Responses 
First, a global assessment was conducted to realise the extent and magnitude of mercury contamination. The 
revealed global nature of the issue led developed countries to push for a legally binding agreement but 
industrialized and developing countries were reluctant to follow suit because of the risk that their economies 
would be affected (Selin, 2014). Consequently, all countries were instead invited to sign a Convention and 
comply with the obligations (Wagner et al., 2019). 
 
Outcome 
The Minamata Convention on Mercury entered into force in 2017, and to date three meetings of the dedicated 
Conference of the Parties (COP) have been held (UN Environment, 2020). 113 countries have committed to 
phase out mercury and together they are working on strategies to reduce emission, control the mercury value 
chain, strengthen institutional capacities, and create awareness (UN Environment, 2019a). By 2020, the 
Minamata Convention will ban production, import and export of a large range of products containing mercury 
(UN Environment, 2019a). Yet, what the effect of this will be, and whether it will cease all production is 
uncertain. In 2023, the Parties will start evaluating the preliminary effects of the convention (UN Environment, 
2019a). Scientific assessment of the effectiveness of the Minamata Convention is complex, as it requires 
disentangling drivers of mercury emissions and ascribe causality to achieve actual reduction of mercury in the 
environment (Selin et al., 2018). Identifying the chemicals that will potentially be used as a substitute for 
mercury, and assessing their impact is essential to the effectiveness of the convention. Indeed, a number of 
leakages might occur from the Minamata Convention (Table 5). 

TABLE 5: TYPES OF POTENTIAL LEAKAGES FROM THE MINAMATA CONVENTION 

Type of leakage Description 

Actors In the artisanal and small-scale gold mining sector, it is often the poorest and 
most vulnerable of actors who rely on mercury for gold amalgamation. Their 
livelihoods will be heavily challenged if no alternative amalgamation methods 
are promoted or made accessible. As such, more education and awareness of 
alternatives is needed, and a bottom up approach is important to ensure that a 
mercury ban does not disadvantage already vulnerable populations (Hilson et 
al., 2020).  

Actors Actors in the mercury supply chain might create new business strategies in the 
light of a mercury ban. This could lead to enhanced illegal trade or/and increase 
in the trade of other harmful chemicals with similar functions. 

Jurisdiction Scholars have called for better guidance and monitoring standards (Evers et al., 
2016) as well as monitoring networks (Sharma et al., 2019) to effectively monitor 
mercury produce and emission on regional and national scales. Without such 
guidance, countries might fail in establishing the necessary frameworks for 
mercury reduction.  

 

3.4 SOY MORATORIUM 

Brazil is a major global producer and exporter of agricultural commodities, in particular soybeans, which are 
Brazil’s most important cash crop. Approximately 70% of Brazilian soybeans are exported worldwide (Soterroni 
et al., 2019). Agricultural commodities have become a major driver of deforestation. Large-scale deforestation 
in the Amazon in the mid-2000s is correlated to the expansion of pasture for cattle and the cultivation of soy 
(Soterroni et al., 2018). In response to pressure from non-governmental organizations (NGOs) and retailers, 
major soybean traders signed the Soy Moratorium (SoyM) in 2006, agreeing not to purchase soy from land 



D 4.2. Misfits in Telecoupling research 
 

 
 

deforested after July 2006 in the Amazon (Gibbs et al., 2015). 
 
Drivers 
Despite public governance interventions to halt deforestation (e.g. 1965 Brazilian Forest Code8), deforestation 
increased in the Amazon because of low enforcement due to a lack of field visits, monitoring data, and 
sanctions in case of non-compliance (le Polain de Waroux et al., 2017). Public policies were not able to 
effectively govern the actions of private companies involved in the soybean supply chain, which – with the 
exception of some local farmers and crushers – operate across jurisdictional boundaries. Moreover, 
Greenpeace exposed the links between deforestation in the Amazon, soy and meat, through a vigorous 
international campaign in 2006. This led to a massive outcry from people all over the World, urging industries 
to ensure that their products were not connected to deforestation in the Amazon.  
 
Responses 
The SoyM complements, rather than substitutes, national environmental governance efforts. It is the first 
voluntary zero-deforestation agreement between civil society, industry, and government implemented in the 
tropics. The enforcement of the SoyM occurs at the first point of sale of soy, whereby farmers are excluded 
from selling to traders that are signatories of the SoyM (le Polain de Waroux et al., 2017). In May 2016, the 
Amazon SoyM was renewed indefinitely (Soterroni et al., 2019). 
 
Outcome 
The SoyM demonstrates that the private sector increasingly takes responsibility for protecting forests. Kastens 
et al. (2017) find the pre-SoyM deforestation rate to be more than five times the post-SoyM rate, while 
simultaneously observing the pre-SoyM forest-to-soy conversion rate to be more than twice the post-SoyM 
rate. These results suggest that the SoyM has played a role in reducing both deforestation and subsequent 
use for soy production. However, the SoyM is spatially restricted to a particular area (Amazon) and focuses 
on a subset of relevant actors. Consequently, it may create leakages of agricultural activities and deforestation 
to less regulated areas, and result in the redistribution of non-compliant product sales to non-participants (le 
Polain de Waroux et al., 2017). The SoyM can give rise to leakages across biomes, commodities, and actor 
networks (Table 6). 

TABLE 6: TYPES OF LEAKAGES FROM THE SOY MORATORIUM 

Type of leakage Description 
Spatial (Biomes) Soybean cultivation may expand in other regions in Brazil, where the SoyM does 

not apply, such as the Cerrado (Gibbs et al., 2015). Even faraway places like 
South Africa may be affected by this leakage effect (Gasparri et al., 2016).  

Commodities Farmers who integrate soy and cattle ranching on their property may continue to 
clear new areas as they convert pastures to soybean plantations, and deforest 
their land for pasture for their cattle herds (Rausch & Gibbs, 2016).  

Actor network Small producers may continue to clear their lands and sell their products to 
domestic buyers, which are not signatories of the SoyM, or are under less 
pressure to implement their commitments (le Polain de Waroux et al., 2017). 

 
The existence of leakage effects demonstrates that the SoyM does not have the perfect fit with the ecological 
problem at hand. Since soy and cattle production are closely interrelated (Table 6), comprehensive soy 

 
8 One main provision of the Forest Code is that landowners preserve a minimum amount of forest on their property, which 
is called Legal reserve. In the Amazon, landowners should maintain 80% of the land as forests (Soterroni et al., 2018). 
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governance strategies must address this nexus. Complex property arrangements, including for example soy 
and cattle production on a single property, create loopholes allowing soy associated with deforestation to enter 
the supply chain (Rausch & Gibbs, 2016). One attempt to address the commodity leakage (due to the misfit) 
was to establish the cattle “G4” zero-deforestation agreement in 2009, by which Brazil’s largest meatpacking 
companies agreed not to purchase beef grown on lands deforested after October 2009. Another suggestion to 
avoid the commodity leakage is to introduce more robust procedures to verify the provenance across all 
properties, which account for the entire property rather than only the area planted to soy (Rausch & Gibbs, 
2016). Additionally, conducting satellite-based monitoring of all properties owned by a producer could make 
laundering more challenging (Alix-Garcia & Gibbs, 2017). In order to rectify the misfit of spatial leakage, 
scholars suggested to extend the SoyM to the Cerrado region (Soterroni et al., 2019). Yet, the potential for the 
emerging telecoupling relation between countries of the Global South, like Brazil and South Africa, persists 
(Gasparri et al., 2016). In general, expanding monitoring to both participants and non-participants could help 
to detect leakage effects. Yet, this would probably only be feasibly for the spatial extent of a country or region 
in the near future. Thus, long-distance global leakages across continents remain a future risk, especially 
because of the absence of governance interventions that keep pace with increasing numbers of long-distance 
flows at the intercontinental scale. 
 

3.5 COMPARISION OF CASES 

In the table below (Table 7), we summarize the findings of the four cases, and illustrate the similarities and 
differences among cases. The table serves as a backdrop for our discussion, as it highlights the scalar 
dimensions of misfits. These are central when engaging the concept of misfits in telecoupling research. 
 

TABLE 7. MATRIX SUMMARIZING THE SIMILARITIES AND DIFFERENCES AMONG CASES. 

Case FLEGT GPSNR Minamata 
Convention 

Soy Moratorium 

Commodity Timber Natural rubber Mercury Soy 

Drivers Illegal logging and 
trade 

Inefficient forest 
laws at multiple 
levels  

Multilateral 
agreements not 
covering forestry 

Prevalence of non-
state market 
driven governance 

Fragmented 
supply chain 

Conflicting 
understandings of 
sustainability 

Production 
dominated by 
smallholders 

Heterogeneous 
national 
governance 
systems in 
producing 
countries 

Mercury is an 
efficient and cheap 
way to process 
gold 

Most mining 
activities are 
informal, therefore 
difficult to monitor 
and regulate 

Transboundary 
issue but 
nationally enforced 

Low enforcement 
of policies to halt 
deforestation 

Inefficient public 
governance over 
multinational 
private companies  

Interrelation 
between soy and 
cattle production  

Policy 
intervention 

Law Partnership Convention Moratorium 

Leadership EU Shared among 
stakeholders of the 

Shared among 
governments of 

Soybean traders 
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rubber supply 
chain 

signatories’ 
countries 

Target Rules at the EU 
borders 

Distribution of 
value in the natural 
rubber supply 
chain 

Formal and 
informal use of 
mercury in all 
economic sectors 

Commercial terms 
between producers 
and buyers of 
soybeans 

Target 
ecosystem 

Tropical forests 
illegally logged 

Natural rubber 
plantations 

Global production 
of mercury 

Brazilian Amazon 

Theory of 
change 

Leverage the 
power of the EU 
market to support 
governance, 
sustainable 
production, and 
legal forest 
management in 
producer countries 

Increase industry 
understanding of 
the challenges 
faced by natural 
rubber producers 
and to develop a 
common vision of 
sustainability 
throughout the 
supply chain 

Strengthen global 
cooperation to 
address cross-
border issues that 
cannot be 
controlled by one 
country alone 

Give responsibility 
to the private 
sector for 
protecting forest, 
by holding buyers 
accountable for 
what they 
purchase 

Outcomes Increased EU's 
power of 
governance in the 
European market 

Increased demand 
for timber from 
responsibly 
managed forests 

Better the supply 
of legal timber 

Common vision of 
sustainable natural 
rubber 

Training and 
technical 
assistance to 
smallholders 

Equity in the 
supply chain 

Improved control 
of the mercury 
supply chain 

Enhanced 
awareness 
worldwide and in 
all economic 
sectors 

Lower air, soil and 
water pollution 

Increased 
responsibility of 
the private sector 
in forest protection 

Leakages Illegal logging may 
expand in other 
regions 

Illegally logged 
timber might be 
sold on other 
markets 

Legislation in 
producing 
countries might 
still allow forest 
clearing 

Alternative plant-
based sources of 
rubber could 
become more 
competitive and 
cause 
environmental 
damage 

Part of the rubber 
sector may choose 
not to take part 

Alternatives to 
mercury might 
cause 
environmental 
damage 

Soybean 
cultivation may 
expand in other 
regions 

Pastures might be 
turned into soy 
fields, and forest 
into pastures 

Soybean link to 
deforestation might 
be sold on other 
markets 
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4 DISCUSSION AND CONCLUSION 
Economic globalization has increased the speed, volume and geographical scope of trade flows. People, 
products and ideas can reach around the world farther, faster and cheaper than ever before. While increased 
trade of goods has stimulated economic growth and increased economic prosperity in many parts of the world, 
it has also enabled the displacement of environmental harm from places of consumption to distant places of 
production. In light of this shifting burden associated with international trade, effective governance interventions 
are needed to regulate and coordinate global supply chains towards more equitable distributions of economic, 
social and environmental losses and gains. In this report, we investigated this challenge from the perspective 
of misfits. This has not only allowed us to explain why it is inherently difficult to govern socio-ecological impacts 
resulting from global production and consumption, but also enabled us to present various governance 
approaches that may contribute towards addressing misfits between the scale of governance interventions 
and the scale of the socio-ecological problems to be addressed.  
After reviewing various definitions of misfits, we developed the following working definitions for this report: Fit 
refers to a governance system that is designed in such a way that it is capable of addressing a socio-ecological 
problem. Ideally, ecological processes are governed by institutions and people who have the mandate, 
resources, knowledge and power to act at the same scale as the process. In turn, a misfit occurs if the 
governance system is designed in a way that it is not capable of addressing the socio-ecological problem at 
hand. Thus, fits and misfits arise due to (in-)appropriate designs of governance institutions. Misfits are inherent 
to problems of telecoupling, which can be defined as wicked problems, thus making it impossible for a single 
governance institution to address the multiple, often interdependent and interconnected causes and effects of 
these intractable problems. 
National governance institutions usually only wield authority over parts of transnational supply chains because 
processes of production and consumption span ever increasing geographic distances and involve several 
jurisdictions. Fewer and fewer products that are consumed in one country are also produced exclusively in the 
same country. Governments are increasingly unable to track these trade flows and enforce rules and 
regulations outside their own jurisdiction. Using the cases of soy, timber, rubber and gold, we outlined four 
different cases of internationally traded commodities, whose production processes pose significant adverse 
environmental impacts, and analysed some of the governance interventions introduced by various actors to 
prevent or mitigate these impacts. In all cases, single actors are unable to address both causes and effects of 
the environmental problems that result from the economic exchanges between an increasing number of actors 
across ever growing distances. Individual actors or actor groups (e.g., states, private companies, or NGOs) 
are unlikely to effectively govern these inherently transnational trade relations because the scale of the 
processes causing the environmental impacts go beyond traditional jurisdictional scales (i.e., national borders). 
At the same time, global governance responses in the form of, for example, multilateral environmental 
agreements, are often too weak, in terms of both stringency and enforcement, to effectively regulate 
transnational value chains due to the absence of a supranational organization able to hold state parties 
accountable for their lack of commitment or implementation (the governance response to the global climate 
change crisis remains a case in point). 
Inherent in all cases presented is a scalar dimension. The cases all describe issues that are transboundary 
and hence cannot be governed through local and national institutions only. In other words, a misfit occurred 
between the scale of the problem and the scale of governance. Our cases illustrate the need for engaging 
scalar differences in understanding misfits. There is no single governance intervention which has the perfect 
fit with the social and environmental problems that are commonly analysed from a telecoupling perspective. 
Rather, several governance efforts by both state and non-state actors are needed to address the misfit 
between the scale of the process causing a certain environmental problem and the scale of governance 
required. 
The notion of scale also directs attention to the fact that governance interventions at a certain level of a given 
scale may cause impacts at other levels or scales that are often unintended or unforeseen. The telecoupling 
literature has investigated these issues by referring to the concepts of leakages and spillovers. By recognising 
the risk that governance interventions may have leakage effects at jurisdictional, spatial, actor network, 
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knowledge or temporal scales, it becomes clear that a perfect fit may not exist. For example, governance 
interventions like the Soy Moratorium trying to reduce deforestation in the Amazon may simply displace the 
problem to another biome (e.g. the Cerrado). Likewise, the EU’s FLEGT Action Plan, which sets stricter criteria 
for timber imports into the EU compared with other large consumer-markets, such as China or India, poses 
the risk that illegal and/or deforestation-inducing timber products are siphoned off to these other markets, 
reducing overall effectiveness. 
We identified three potential governance approaches, which could be used to rectify misfits. First, rescaling 
governance interventions to the appropriate scale seems to be the most obvious solution to address misfits. 
Upscaling or downscaling governance arrangements, either horizontally (e.g. downscaling from national to 
local level) or vertically (e.g. from national governments to national organizations), is one way to find the 
aspired ‘spatial fit’ of institutional and biophysical scales. The recent emergence of jurisdictional approaches 
to address commodity-driven deforestation (complementing individual company commitments) can be seen 
as an example of such rescaling. However, the distribution of power, opposition by single actors or actor 
groups, vested material interests, and contested or incomplete scientific knowledge can, among others, 
impede the formation of institutions in a given issue area and the rescaling of governance interventions. For 
example, upscaling the EU’s FLEGT Action Plan to an international level is unlikely to be feasible, given 
different interests and priorities of other large consumer markets of emerging economies or the Global South. 
Second, polycentric governance systems, defined as systems of overlapping jurisdictions with formally 
independent but interlinked centres of decision making, may be well equipped to govern environmental 
problems at multiple scales. As argued above, a single governance intervention is unlikely to address both 
causes and effects of environmentally degrading effects of international trade. Not only governmental policies 
in both consuming regions (e.g. EU’s FLECGT Action Plan) or producing regions (e.g. Brazilian Forest Code) 
may contribute towards addressing the environmental externalities of internationally traded commodities, but 
also private-led sustainability initiatives, such as the Global Platform for Sustainable Natural Rubber (GPSNR) 
can support the transition towards more sustainable patterns of production and consumption. 
Lastly, adaptive governance has been described as a potential governance response to misfits in the literature. 
While this concept has not yet been explored in the telecoupling literature, previous research suggests that 
states need to develop some adaptive capacities to address todays’ governance challenges, such as 
unexpected epidemics, abrupt catastrophic shifts in biophysical systems, and economic crises that cascade 
across national borders and regions. Duit and Galaz (2008) explain that states need to engage in what they 
describe as ‘exploration’ (nurture learning and experimentation) and ‘exploitation’ (refining old solutions for 
efficiency gains) in order to be able to cope with the peculiar characteristics of complex adaptive systems. 
Adaptive governance is the attempt to reconcile, not only interactions across multiple levels and scales, but 
also the cross-level and cross-scale interactions (Pereira & Ruysenaar, 2012). This perspective highlights that 
the governance of telecoupled systems cannot solely happen through top-down centralized governmental 
actions but requires efficient cooperation between a diverse and largely independent set of both public, private, 
and civil society actors operating at different social and ecological scales in multi-level institutions and 
organizations. 
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