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Abstract 

Environmental governance and management are facing a multiplicity of challenges re-
lated to spatial scales and multiple levels of governance. Water management is a field 
particularly sensitive to issues of scale, because the hydrological system with its differ-
ent scalar levels from small catchments to large river basins plays such a prominent 
role. It thus exemplifies fundamental issues and dilemmas of scale in modern environ-
mental management and governance. In this introductory paper to an EM special feature 
on “Multi-Level Water Governance: Coping with Problems of Scale” we delineate our 
understanding of problems of scale and the dimensions of scalar politics that are central 
to water resource management. We provide an overview of the contributions to this spe-
cial feature, concluding with a discussion of how scalar research can usefully challenge 
conventional wisdom on water resource management. We hope that this discussion of 
water governance stimulates a broader debate and inquiry relating into the scalar dimen-
sions of environmental governance and management in general. 

 

 

Scale matters 

Environmental governance and management are facing a multiplicity of challenges re-
lated to spatial scales and multiple levels of governance. Levels of government and ad-
ministration typically do not fit the environmentally relevant scales, resulting in ineffi-
ciencies, spatial externalities and spillovers. Tension exists also between the traditional 
nested hierarchies of national political-administrative systems and trends towards both 
the upscaling of governance in the form of multinational agreements or the growing 
influence of the European Union and downscaling in the form of decentralization of 
environmental decision making involving a diversity of local non-state actors. Cutting 
across established systems of multi-level governance, new task-specific governance 
levels (Hooghe and Marks 2003) are currently being created, for instance to improve the 
fit with environmental scales (Young 2002). Such processes of re-scaling create a need 
for adaptation among the involved regions, while altering power positions and the scope 
of action for state and non-state actors (Brenner 2004; Swyngedouw 1997; Gibbs and 
others 2002; Brook 2005). Thus, the effectiveness and efficiency of environmental gov-
ernance as affected by scale problems and re-scaling processes also raise issues of legit-
imacy and equity. 
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The governance of water is as old as human civilization itself. Ancient advanced cul-
tures emerged because they were able to tame floods and manage irrigation through 
centralized bureaucracies (Wittfogel 1957). Today ‒ in an era in which clean drinking 
water is called ‘blue gold’ ‒ water governance has, more than ever, become a particular 
challenge that inherently involves multiple levels of action with intricate relations to 
spatial scale. As water is both a fluid and confined to spatial limits, its biophysical prop-
erties raise the question of which spatial scales or levels are most appropriate for organ-
izing which dimensions of water management. While climate change and globalization 
processes (including the trade in so-called “virtual water”) call for overarching govern-
ance units, new modes of governance such as de-centralization, deliberation or citizen 
participation demand smaller spatial units of water governance. Amidst this, river basin 
management has long become the dominant paradigm for selecting the relevant water 
governance scale (Moss 2003; Ingram 2008).  

Water governance and water resources management take place on various spatial scales. 
Not only does water work across multiple spatial scales in its ecological dimensions, 
from the individual organism to the global climate, but the governance of water is cur-
rently undergoing substantive change as competencies and terrains of political interven-
tion simultaneously shift upwards towards the national or supranational and downwards 
towards the regional or local scale. While some adaptive management approaches call 
for local self-management of water resources (Olsson and others 2007; Ostrom 1999), 
water-related processes such as climate change or “virtual water” transfer transcend 
territorial boundaries and are perhaps best tackled on a global scale. In-between, institu-
tional arrangements span the whole range of regional, national and supra-national lev-
els. For example, the European Union’s Water Framework Directive, by institutionaliz-
ing river basin management, has strengthened the need for inclusive and deliberative 
modes of governance suited to horizontal interplay between hydrological and political-
administrative scales of operation and to vertical interplay within each of these scalar 
dimensions. 

Water governance thus exemplifies fundamental issues and dilemmas of scale to mod-
ern environmental management and governance. 

This special feature of Environmental Management has three broad aims. First, it as-
sembles contributions demonstrating the state of the art in the debate on scales and mul-
ti-level governance relating to water. Taking one common field of investigation ‒ water 
management ‒ permits useful comparisons between the case studies drawn from three 
continents. We hope that this discussion of water governance stimulates a broader de-
bate and inquiry relating into the scalar dimensions of environmental governance and 
management in general. 

Second, it seeks to map out the breadth of perspectives from which multi-level govern-
ance and scale problems in water management can be addressed. It brings together con-
tributions with diverse, but complementary, conceptual approaches to problems of scale 
in water management. They shed light on the subject from a policy (Benson & Jordan), 
an economic (Roggero & Fritsch), a deliberative (Dore & Lebel), a critical (Thiel) and a 
subjective-constructivist (Vreugdenhil and others) perspective. 

Third, we seek to broaden the debate on scales and multi-level governance by challeng-
ing conventional wisdom regarding a number of crucial issues, outlined below.  
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In the following paragraphs, we delineate our understanding of problems of scale and 
the dimensions of scalar politics that are central to water resource management. We do 
so by drawing on the insights from the contributions to this EM special feature. Looking 
across the contributions, we conclude by discussing how scalar research can usefully 
challenge conventional wisdom on water resource management. 

 

Problems of scale and dimensions of scalar politics in water management 

Different scholarly disciplines make different uses of the concept of scale. On the one 
hand, scale denotes a certain dimension, as in ‘hydrological scale’ or ‘political scale’. 
On the other hand, the term is used to denote a spatial level such as ‘local scale’ (e.g. 
Swyngedouw 1997). Some scholars distinguish between scale and level, using the for-
mer to denote dimensions and the latter to denote a rung on a scale (e.g. Cash and others 
2006; Dore & Lebel, this special feature). Here, we distinguish between the notions of: 

 scalar dimension as an analytical dimension of a problem under study. Two dif-
ferent types of scalar dimensions are of particular importance, namely the bio-
physical (e.g. hydrological) and the institutional scalar dimension.  

 scalar level as a particular level on a scalar dimension, e.g. the level of a river 
reach within a river basin or of a municipality in a political-administrative sys-
tem. 

Environmental problems of scale, then, are those problems that arise due to mismatch-
ing spatial relations between biophysical processes, administrative structures and proce-
dures or individual preference (Young 2002; Meadowcroft 2002; Gibbs and others 
2002; Görg and Rauschmayer 2009). These include, among others: 

 problems of misfit between different scalar dimensions (problems of scalar fit); 

 problems to identify the ‘optimal’ scalar level in order to address collective 
problems (optimal scalar level); 

 issues of interplay between different levels on one scalar dimension (problems of 
vertical interplay); 

 problems emerging from a reconfiguration of scalar levels (problems of rescal-
ing) and 

 efforts to generalize from insights that are valid on a particular scalar level to 
other scalar levels (problems of up- and downscaling).  

Problems of fit, interplay und scale were introduced in the Science Plan of the Institu-
tional Dimensions of Global Environmental Change (IDGEC 1999) project (Young 
2005). According to IDGEC, problems of fit relate to the fit of political-administrative 
with bio-physical systems. In the IDGEC terminology, problems of interplay character-
ize the interplay of institutions within one societal level as well as between levels (hori-
zontal and vertical interplay). Problems of scale, finally, address the question of to what 
extent knowledge about institutions on one particular societal level can be transferred to 
others (IDGEC 1999: 75). As opposed to this definition, problems of scale are here de-
fined more broadly, drawing on scholars such as Tullock (1975), Gibson and others 
(2000) or Cash and others (2006). Problems of scale here include, in addition to the 
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issue of cross-scale transferability, also problems of scalar fit and of vertical institution-
al interplay. We also draw on the work of critical geographers on the politics of scale 
and processes of rescaling environmental governance (Swyngedouw and others 2002; 
Swyngedouw 2004). 

The scalar organization of natural resources (such as water) that cross territorial bounda-
ries proves to be one of the most intractable, yet most important tasks of environmental 
governance (Huitema and Bressers 2006; Swyngedouw and others 2002; Kaika 2003). 
Three scalar dimensions of governance appear to be central to water management: 

(1) From a political science point of view, problems of scale relate to fundamental ques-
tions of democratic legitimacy. The higher the scalar level of collective decision-
making, the lower the possibilities for participation of the relevant constituency (“input-
oriented legitimacy”) and thus the more pronounced are potential conflicts. This can 
threaten the acceptability and implementation of environmental governance. On the 
other hand, the lower the scalar governance level, the more difficult it becomes to effec-
tively tackle environmental problems, in particular those that are not of a strictly local 
nature (“output-oriented legitimacy”). Dahl (1994) has termed these scale-dependent 
trade-offs a “democratic dilemma between citizen participation and system effective-
ness”. The existing multitude of vertical and horizontal levels of governance can thus be 
seen as an attempt to mediate different aspects of input and output oriented legitimacy 
(Benz 2006). Notably, scholars in the field of commons research have argued in favor of 
highly polycentric and multi-level systems for effective and legitimate environmental 
governance (Ostrom 1999; Armitage 2008). Yet at the same time, policy implementa-
tion research has long pointed to the detrimental effect of nested hierarchies of decision-
making for effective policy implementation (Pressman and Wildavsky 1984 [1973]; 
Tsebelis 1995). 

In this special feature, Benson & Jordan draw on a federalist perspective to discuss 
trade-offs between democratic legitimacy (in an input-oriented understanding) and ef-
fectiveness in terms of environmental quality improvements. Legitimacy from both an 
input and an output perspective plays an important role in the contribution by Dore & 
Lebel (this special feature). Based on their comparative analysis of deliberative water 
governance in the Mekong region, the authors argue in favor of deliberation as a way to 
improve legitimacy and to cope with the complexities of water management. 

(2) Related to the above-mentioned issue of output-oriented legitimacy (effectiveness) is 
the question how the different problems of scale can be addressed most efficiently. From 
an economic perspective ‒ in particular that of environmental federalism ‒ this includes 
the issue of how tasks, revenues and expenditures regarding water management can be 
distributed most appropriately among the different vertical levels of governance (Oates 
1972; Biehl 1996). The normative idea is that administrative scale levels can be con-
structed in a way that can best internalize spatial externalities of environmental issues 
and minimize costs. Thus, in the case of water, institutional arrangements are sought to 
attain a “perfect mapping” (Breton 1965) between hydrological and institutional scales. 
As the re-scaling of governance levels entails institutional change, transaction cost eco-
nomics investigates whether or not improving cooperative arrangements rather than 
rescaling organizations could be more efficient (Coase 1960; Williamson 1985; Wil-
liamson 1991). 
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In this special feature, both Benson & Jordan and Roggero & Fritsch address the issue 
of optimal scaling, albeit from different perspectives. Benson & Jordan analyze the up-
ward and downward scaling of tasks, taking the contrasting cases of bathing water qual-
ity policy responses in Australia and the European Union. With regard to the question of 
which tasks should be ‘scaled’ to which level of jurisdiction, the authors distinguish 
‘pollution spillovers’ (physical movement of pollutants across jurisdiction boundaries, 
as defined above) from ‘competitive spillovers’ (where states “compete on environmen-
tal matters in order to gain a competitive advantage, providing a rationale for centraliza-
tion”, ibid., p. ###) and from ‘preservation spillovers’, referring to the use of resources 
(e.g. natural scenery) by citizens from other jurisdictions. Roggero & Fritsch, from a 
perspective of transaction cost economics, analyze the rescaling of water governance 
tasks in the Venice Lagoon, drawing on the concept of multi-level governance of nested 
hierarchies (type I) and cross-jurisdictional, task specific (type II) governance levels 
(Hooghe and Marks 2003). The analysis is conducted both from the perspective of ra-
tionality of the relevant agencies and from the perspective of collectively rational deci-
sions. 

(3) The recent work of geographers on the politics of scale and processes of rescaling 
addresses the social production of scale and its impact on the distribution of power 
(Herod and Wright 2002; Keil and Mahon 2008; Sheppard and McMaster 2004; Wissen 
and others 2008). Here the issue is how actors gain (or lose) influence as a result of au-
thority being reconfigured around new spatial levels or by virtue of their own ability to 
work across different scales or levels. Scale, in this literature, is dynamic. It is under-
stood not as a fixed spatial unit, but as a temporary embodiment of spatial relations sub-
ject to continuous renegotiation and adaptation. This debate on scale is focused less on 
the attributes of a scalar configuration itself than on the (often contested) process of its 
production, termed scaling and rescaling (Schmid 2003). Scale is understood, from this 
perspective, as a medium, an object and a product of social conflicts and negotiations 
(Brenner 2004; Smith 1995; Swyngedouw 1997). It follows that the significance of in-
dividual scalar levels only becomes apparent when set in its (dynamic) relation to other 
scalar levels (Brenner 2001). These aspects of the scaling debate in human geography 
are particularly pertinent to water governance. In Europe, for instance, the scalar con-
figuration of water regulation is being currently reordered around river basins in accord-
ance with the Water Framework Directive. This policy intervention involves much more 
than the replacement of one scalar configuration by another. The WFD has initiated a 
process of negotiation over the form and means of institutionalizing river basin man-
agement which is altering established power geometries, creating winners and losers. 
The principal beneficiaries appear to be those who are capable of acting across the new, 
post-WFD scales and levels of water management, increasing their scope for influence 
by means of novel, multi-scalar strategies. 

In this special feature several papers address scalar politics and processes of rescaling, 
though primarily not from a critical geography perspective. Thiel’s case study of water 
services in the Algarve, Portugal, is about up-scaling water management to the national 
level to meet a predicted water supply crisis in the region. With the help of European 
funds and regulations (themselves expressions of rescaling) the Portuguese government 
succeeded in gaining control over regional water management from local authorities – 
and, interestingly, pre-empting privatization – in the interest of securing the water needs 
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of expanding tourism and agriculture. Dore & Lebel explore the contestation of scales 
and levels in their study of water governance in the Mekong Region. This transnational 
river basin is used to illustrate how different actors privilege particular spatial (and tem-
poral) scales and levels in the arguments they advance and the measures they take. De-
pending on their particular interests and position in the Mekong basin, the actors priori-
tize either administrative, hydrological, ecosystem or economic territories. The paper 
provides interesting evidence of ‘scale jumping’ as an effective means of actors to ad-
vance their own interests. Vreugdenhil and others build their paper around the observa-
tion that scales of water management are very much the construction of particular disci-
plinary perspectives. Focusing on river management in the Netherlands and, in particu-
lar, interventions to rejuvenate floodplains, the authors map diverse preferences for 
dealing with both biophysical and institutional scales in order to identify mismatches in 
scalar perspectives as they emerge in water management practices.  

 

Challenging conventional wisdom: Towards a broader research agenda 

If the contributions to this special feature demonstrate one thing, it is that scale matters 
in water management. Choices of which collective decisions are to be made on which 
scalar level of governance ‒ in relation to other levels as well as hydrological scales ‒ 
deeply affect democratic legitimacy (Dore & Lebel, Benson & Jordan), (cost-) efficien-
cy (Roggero & Fritsch, Benson & Jordan) and equity in terms of power relations 
through the social construction of scales (Vreugdenhil and others, Thiel, Dore & Lebel). 

Water management is a field particularly sensitive to issues of scale, because the bio-
physical/hydrological scale with its different scalar levels from small catchments to 
large river basins plays such a prominent role. Yet many of the scalar issues touched 
here are of equal importance to environmental management in general. Air pollution 
control, ecosystem management, biodiversity governance, contaminated sites ‒ they all 
refer to more or less characteristic biophysical scales which produce spillovers (Young 
and others 2006), and all are potentially subject to socially constructed and contested 
scaling and rescaling of the units of governance. 

The papers of this special feature do more, however, than underline the importance of 
scale. In their detailed, nuanced analyses of scale and scalar politics they challenge ele-
ments of conventional wisdom on water resource management.  

First, several of the contributions query the effectiveness and legitimacy of the domi-
nant paradigm of water management around the globe today: river basin management. 
The original idea behind river basin management – namely, to internalize spillovers 
within a single hydrological unit – is challenged on the basis of empirical evidence pre-
sented here (see also Ingram 2008). Several of the authors make the case for more dif-
ferentiated analyses and assessments. Benson & Jordan (this special feature) question 
whether the claimed spillovers used to justify the supranational approach by the Euro-
pean Union are actually important enough to legitimize this. Comparison with the Aus-
tralian model of decentralization shows that biophysical and societal context matters 
hugely in choosing the ‘optimal’ task scale. Roggero & Fritsch (this special feature) 
deduce from their comparison of task-specific governance scales (such as the basin 
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scale) with multi-level governance on territorial scales that it is by no means clear that 
water management on the hydrological scale is in every respect ‘optimal’.  

Second, fresh light is also shed on that other paradigm of modern water management: 
participatory governance. Dore & Lebel (this special feature) find that while delibera-
tive and participatory processes have great potential to integrate governance within and 
across scales, the power-positions of actors to (re-)construct scales clearly influence the 
success of participation (see also Newig and Fritsch 2009). Similarly, the contributions 
by Vreugdenhil and others, Thiel, and Dore & Lebel demonstrate the social construction 
of scales and rescaling processes and the role of powerful actors in this process, thus 
questioning the static assumptions regarding the possibility of finding ‘optimal’ scales 
inherent to economic and many political science approaches. The normative claims for 
new forms of ‘good governance’ and de-centralization are also questioned by the evi-
dence put forward by Thiel (this special feature), who highlights the importance of 
power-play in rescaling water management with the example of the Portuguese gov-
ernment creating a ‘hydraulic state’ (Wittfogel 1957) in the Algarve.  

With these critical arguments and challenging findings, the scale perspective put for-
ward in this special feature’s contributions is intended to provide insight and stimulation 
both for scholarly debate and for environmental managers in the field. By shedding new 
light on scalar and multi-level aspects of environmental governance, we hope to broad-
en the debate on the democratic legitimacy, efficiency and equity of water management 
and environmental governance in general. 
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