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ABSTRACT
Contemporary water-governance approaches lack an understand-
ing of the differences revealed when land and water governance
interact. Conflicts arise because the spatial component is less
regarded in water-governance approaches. This explorative paper
introduces an analytical framework for the common management
of land and water along three frontiers: the vertical frontier con-
cerns the interaction between subsurface groundwater and land
uses on the surface; the horizontal frontier refers to coastlines or
riverfronts; and the fluent frontier is about inundations and flood
events. Rather than a panacea for all governance issues, this paper
proposes a more differentiated perspective on integrative water-
governance approaches.
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The contest of governing land and water

Many problems in water management are related to the failures of governance. Often
these failures are the most significant challenge to overcome in water management,
rather than problems concerning the water resource base itself (Pahl-Wostl & Kranz,
2010). Solutions for the deficiencies of water governance are related to the design and
implementation of integrative policy, approaches and scales (Billé, 2008; de Heer et al.,
2004; Grigg, 2008). Integration appears to be the panacea when problems become
multi-interest, multidimensional, multi-sectoral, multi-cause etc. At the same time, inte-
gration is difficult. Accomplishing holistic and meaningful integrative governance in
practice requires addressing the flaws of vague, abstract and conceptual theory.

While problems in water management are urgent

Water stress and extreme hydro-meteorological events are among the top three global risks
in terms of impact and likelihood on humanity (World Economic Forum, 2016). Especially,
water management in urban areas is challenging and requires responsive governance
approaches. On the one hand, these governance approaches have to deal with water as
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the essential ingredient for human existence, but, on the other, they need to cope with land
andwater as scarce resources. Contemporary water issues are thusmuchmore complex and
interrelated with other (conflicting) interests, for instance, interests such as economic
development, a sustainable environment, a concern for social interests, equality, legitimacy,
justice and holistic perspectives within policy integration. Despite the plethora of other
interests related to water management, the water interest is still the prime organizing
principle for integrated management (Lubell & Edelenbos, 2013).

Academics and professionals try equally to involve the organizing principles through
integrative and holistic approaches, a prominent example of such an approach is
integrated water resource management (IWRM). The concept of IWRM assumes a holistic
perspective for coordination of institutions, stakeholder involvement, integration of
scales and disciplines to develop sustainable management, and development of water
resources (OECD, 2015; Jønch-Clausen & Fugl, 2001). Whilst the IWRM seems promising
at first, it remains limited to a set of claims for better water resource management with
recurrent and insufficient problems, such as what to integrate, who to involve, how to
coordinate and who makes decisions. In other words, IWRM fails at finding governance
patterns to address the complexity of integration and remains limited to an approach for
a broader and more holistic way to manage water (Biswas, 2004).

The failure of IWRM is not unique. Institutional integration is highly problematic to
achieve. Undeniably, neither top-down or bottom-up approaches are able to overcome
the problems. The difficult combination of centralized and decentralized approaches
seems promising, but more reliable research is needed to elucidate the relation between
local specifics and circumstances, and vertical integration (Lubell & Edelenbos, 2013).

The OECD addresses the governance issues of water problems. Therefore, it has devel-
oped principles for water governance based on three mutually reinforcing and comple-
mentary dimensions of water governance aiming at ‘tangible and outcome-orientated
public policies to address too much, too little and too polluted water’ (OECD, 2015, p. 3).
These dimensions of effectiveness, efficiency, and trust and engagement are elucidated in
12 water governance principles that are formulated to address the highly contextual nature
of governance, different water resources and places, and the adaptive capacity to changing
circumstances. Effectiveness relates to clear sustainable water policy goals at all levels of
government, the implementation of those policy goals and achieving expected targets.
Accordingly, principles are capacity, policy coherence, an appropriate scale within basin
systems, and clear roles and responsibilities. Efficiency entails the maximization of benefits
of sustainable water management welfare at the least cost to society with the help of the
principles of data and information, financing, regulatory frameworks and innovative gov-
ernance. Trust and engagement concern democratic legitimacy and fairness for society
through the principles ofmonitoring and evaluation, trade-offs across users, rural and urban
areas, and generations, stakeholders engagement and integrity and transparency (OECD,
2015).

The extent to which the OECD water governance principles can contribute to the
governance of groundwater resources is subject of ongoing research on the empirical
substantiation of the above-mentioned theoretical definitions. Clearly the OECD princi-
ples could address groundwater governance, or in other words: ‘the system of formal
and informal rules, rule-making systems and actor networks at all levels of society that
are set up to steer societies towards the control, protection and socially acceptable
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utilization of groundwater resources and aquifer systems’ (Ross, 2016, p. 146; adapted
from Biermann et al., 2009; GEF et al., 2015).

Nevertheless, the OECD does not suggest a ‘one-size-fits-all’ governance solution, but
is rather interested in a menu of options rooted in broader principles of ‘good’ govern-
ance: legitimacy, transparency, accountability, human rights, rule of law and inclusive-
ness (OECD, 2015). Its water governance principles initiative seems promising for
addressing present and future water-related problems since they acknowledge the
global water challenges, their local impact and call for action to address contemporary
water governance issues (see the special issue of Water International on the OECD
principles, Akhmouch et al., 2018; Akmouch, Clavreul & Glas, 2018).

The dimensions and principles of the OECD comprehend common ‘good’ governance
principles, but the focus is still on solving water governance challenges without equal
involvement of the governance of land. The OECD principles do not take into account
the intermingling of others’ interests that stem from non-water resource perspectives.
Especially on the frontiers along the physical borders of water and land, different
interests that affect water-governance approaches matter. For instance, along the ver-
tical frontier groundwater resources management and land uses interact in the case of
agriculture, fresh water supply systems and socio-economic urban development. The
horizontal frontier refers to coastlines or riverfronts, where land and water use interact
through recreation and economic development. The fluent frontier is about inundations
and flood events, where the boundary between land and water changes temporarily or
permanently with the occurrence of extreme flood events.

These dynamics along the three different frontiers of water and land require a more
nuanced kind of governance approach that enables differentiation, depending on the
particular interaction between water and land. Divergent of existing integrative
approaches, such as IWRM, such an approach is not implicitly organized around the
water interest. Instead, this governance approach needs to be more differentiated to
enable the common management of water and land without prevalence in advance. The
OECD dimensions and principles are to be incorporated, and supplemented and clarified if
necessary, to differentiate integration with respect to the dynamics and interests related to
water problems.

This research paper commences with the spatial turn in water management to address
the provenance of current debates on (water) governance. Why are the governances of
land and water so divided? Second, different modes of governance are discussed. Why is it
so difficult to integrate different interests and an implicit deficit in practical usefulness?
Third, a more differentiated integrative governance approach along the frontier of land and
water is proposed. In what fashion can the OECD principles and dynamics in the compo-
nents of land and water lead to innovative governance arrangements? Finally, the applic-
ability of and research agenda for latter governance arrangements is discussed.

The spatial turn in water management

The idea for overcoming sectoral (policy) approaches is not entirely new. A call to
integrate other disciplines has been issued in a much broader context than just water
management (Loucks, 2000). Others promote an integration of ‘natural systems’ (water
and land) in the ‘human systems’, involving economy, policy, institutions and others

802 T. SCHOLTEN ET AL.



(Jønch-Clausen & Fugl, 2001). Calder (2005, p. 1) notes in his book Blue Revolution that
the ‘revolution in the way land and water are managed’ is a philosophical one, which is
changing the way society regards water. He acknowledges the need to invent govern-
ance schemes to deal with this revolution. However, his investigation of integrated land
and water resources management focuses on forests and agricultural aspects.
Edelenbos, Bressers, and Scholten (2013a) pursue a broader perspective on water
governance, named the connective capacity: ‘Water governance is complex, consists of
multilevel systems and is heavily intertwined with other physical, social, political and
economic subsystems’ (Schlager and Blomquist, 2000, as cited in Edelenbos, Bressers, &
Scholten, 2013b, p. 333). However, the fragmentation in the water sector is of such order
that realizing the potential of the connective capacity of water governance is difficult
(Edelenbos et al., 2013b). The fragmentation of the water sector is well documented in
the OECD (2011) report Water Governance in OECD Countries:

to manage interdependencies across policy areas and between levels of government,
policymakers inevitably face obstacles to effectively designing and implementing water
reforms. Key challenges are institutional and territorial fragmentation and badly managed
multi-level governance, but also limited capacity at the local level, unclear allocation of roles
and responsibilities and questionable resource allocation. (p. 1)

The spatial turn in water management has its repercussions in the common manage-
ment of land and water. Land use has had impacts on water, but also water governance
has influenced land use (Räsänen et al., 2018; van der Brugge, Rotmans, & Loorbach,
2005). Since both land and water are scarce, they need to be properly managed
(Hartmann & Spit, 2014). For instance, agriculture is the biggest consumer of water
and occupies large areas of land (Calder, 2005). In another way this also applies to urban
areas: engineering and technological water management solutions are increasingly
taken inland (Warner, van Buuren, & Edelenbos, 2012; see also the Room for the River
programme at https://www.ruimtevoorderivier.nl/english/). The challenge is to find
creative and path-breaking solutions in those areas that are most pressing.

A traditional institutional divide

Differences between water management and spatial planning are rooted in the distinc-
tion of tasks: ‘Spatial planning is, literally, the spatial planning of all government policy,
including health, education, defence, etc., not only that policy for land use change and
physical development’ (Taylor, 2010, p. 205). Competing positions and a balancing of
interests is an inherent feature of this task (Lambregts, Janssen-Jansen, & Haran, 2008).
Spatial planners are most often in between diverse stakeholders dealing with complex
issues (Forester, 1982). In most other countries, spatial planning and water management
are institutionally divided and thus relatively independent actors. Even in the
Netherlands, probably the most proactive country in integrating land and water govern-
ance (van der Cammen, de Klerk, Dekker, & Witsen, 2012), where the ministries respon-
sible for spatial planning and for water management have recently been merged, land
and water are still approached in fundamentally different ways (Bubeck et al., 2017).
Thus, the traditional institutional divide is under pressure due to governance issues that
address the environmental and socioeconomic circumstances, like scarcity of water and
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land, extreme weather, and urbanization. This leads to water management moving into
the governance arena of spatial planning, and spatial planning needs to reconsider its
notions of water issues.

A collision of different modes of governance

According to the OECD (2015), ‘Coping with future water challenges raises not only the
question of what to do, but also who does what, why, at which level of government and
how?’ Water challenges are strongly dependent on the modes of governance to address
them. Modes of governance describe the relationship between state, market and civil society:
how do public or private actors collaborate to realize collective goals? (Benz, 2005).
Originating from different institutional backgrounds, the modes of governance of water
and land contain significant differences. Whereas water engineers aim to control and regulate
the water sector, spatial planning opts for the coordination and integration of many different
sector activities (Hartmann & Juepner, 2013). Moreover, water management traditionally
relies on engineering and technical solutions, while spatial planning usually mediates
between competing interests without having its own strong institutional capacities
(Hartmann & Driessen, 2017; Moss, 2004). Spatial planning is therefore more comprehensive
and meta-disciplinary, as opposed to water management which tends to be more specific
and sectoral (Moss, 2009; Parker & Doak, 2012; Spit & Zoete, 2009; Stüer, 2009). The institu-
tional collision of the modes of governance of water and land enables the broader context of
why integrative water governance is so difficult to achieve.

The deficit of integrative approaches

Integration of sectoral policies is often perceived as a method to overcome different
perspectives; it is the guiding principle for water management (Plummer, de Grosbois,
de Loë, & Velaniškis, 2011). However, integration in itself is not a structural solution for
the actual underlying problem of different modes of governance of land and water. Or,
in other words: ‘Integration across scales of governance and prioritisation of issues will
be problematic if a shared understanding of the challenges that are most complex does
not exist’ (Moore, 2013, p. 488). An underlying challenge is due to the concept of
‘integration’. Spit (1998) poses the inconvenience of integration in three ways: first,
the desire to increase the integration of sectors may lead to procrastination in the
involved actors. In a search for the support for specific policy outcomes, processes to
assess policy can be adapted endlessly, ultimately resulting in indecisiveness. Second,
there is a constant consideration between important and less important dimensions of
issues. This implies that not all interests and stakeholders are perceived as equally
important by those with decision-making power. Finally, both former ventures may
result in a nuisance power. As mentioned above, a perfect integration with sectoral
policy does not exist. It is a utopia to involve every interest equally, and there will always
be actors whose interest is not granted. However, more equivalent consideration of
adjacent interests, for instance, spatial planning, would suit contemporary urban areas
better. In urban areas, both spatial planning and water management are present, but
more importantly they intertwine more.
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For example, within water legislation there is a trend towards more integrated and
comprehensive water laws. In 2009, Germany attempted to release a comprehensive law
on the environment (but failed to do so) (Knopp, 2010); the Netherlands integrated eight
different water laws into a single water law (de Heer et al., 2004; Gilissen, Rijswick, & van
der Schoot, 2009; Jong, 2007), and now it is further integrating 66 different laws into the
Environment & Planning Act (Omgevingswet). In other countries the legal framework and
policy orients towards integrated approaches to water issues (Green, 2017; Seher, 2004).

Careful consideration of the purpose of integrating policy and legislation is needed. IWRM,
for instance, assumes it would contribute to a better knowledge of each other’s policy
objectives, working modalities and mechanisms available for implementation. An ongoing
academic discourse on IWRM exists around the idea of connecting and integrating sectors
and subsectors in the field of water management (Dyckman & Paulsen, 2012; Wiering &
Immink, 2006). It remains a bit vague what exactly IWRM means and what should be
integrated (Biswas, 2004). Some even question the practical usability of IWRM (Biswas &
Tortajada, 2010; Giordano& Shah, 2014; Grigg, 2008;Mitchell, 2005). Agreeing upon principles
for decision-making to obtain more progressive, efficient and equitable management of
water resources is difficult. The discourse of IWRM is becoming a rather normative approach
of ‘how to integrate’, varying in connotation, approach and definition (Saravanan, McDonald,
& Mollinga, 2009). IWRM has more than 35 meanings of integration (Biswas, 2004).
Considering IWRM this way, its practical usability is questionable. IWRM dominates the
discourse and puts out alternative solutions for water challenges (Giordano & Shah, 2014).
In this sense, it seems a panacea for all water governance issues, but at the same time fails to
address equivalent adjacent interests such as spatial planning.

Hence, just integrating land and water does not necessarily solve governance chal-
lenges. Billé (2008) identifies four common illusions and misbeliefs of integrating and
connecting the water sector with other environmental governance by referring to
integrated coastal zone management (ICZM). Billé shows, first, that governance pro-
blems are not solved by bringing all stakeholders around the table; second, there is not
one manager; third, the public interest is not easily identifiable; and fourth, more
knowledge does not necessarily solve governance problems (‘positivist illusion’).

A more tailor-made governance approach

The traditional strategy to manage land and water under different governance regimes no
longer suits the rapidly changing environmental constraints and social construction of the
two key regimes in urban development. For instance, coastal regions and delta areas are
often intensively used areas by major cities. Climate change will lead to sea-level rise, which
calls for adaptive and resilient spatial planning and water management solutions. Cities
along rivers prepare for higher andmore frequent floods due to climate change, on the one
hand (Edelenbos et al., 2013a), and increasing vulnerabilities because of intensified land use,
on the other (Hartmann, 2011). Groundwater resources are influenced by land use, and vice
versa (Perry, Miller, & Brooks, 2001). As the use of land and water intensifies, interrelations
increase. For example, freshwater and sewage management need to be responsive to
demographic changes such as shrinkage and urbanization. Thus, successful water manage-
ment depends on the success or failure of spatial development policies. In urban regions,
surface water bodies are used for multiple purposes: cooling, drinking, recreation and
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retention. Water quality is a crucial issue for the welfare of such regions. Water quality is
threatened in growing and more intensively used cities because of their increasing needs
and demands. Accordingly, one does not necessarily call on the ‘water stress’ in developing
countries (Palaniappan, Lee, & Samulon, 2006) or water conflicts in the Middle East (Lanz,
Müller, Rentsch, & Schwarzenbach, 2006).

Building upon the analytical framework developed in a special issue on frontiers of land
and water governance, this paper uses the concept in order to explore more tailor-made
governance arrangements (Hartmann & Spit, 2014). To make the analytical concept of
‘governance frontiers’ clear, it is vital to distinguish between a frontier and a boundary. A
boundary is something that indicates or fixes a limit or extent; a frontier comes with
different meanings: it is a region that forms the margin of settled territory, the farthermost
limits of knowledge, a division between different or opposed things, or a new field for
developmental activity. Frontiers of land and water governance refer to land and water as
opposed to each other. However, and more importantly, they also express the fact that the
common governance of land and water is a field for developing explorative research and
development of more tailor-made governance arrangements. In response to the deficit of
integrative approaches, such as IWRM, the frontiers concept addresses the traditional
institutional differences in the governance of land and water. This pushes forward a better
integration based on the equal treatment of all interests involved. In contrast to generic
process-orientated approaches, the concept of frontiers enables common governance
arrangements with respect to physical boundaries and interests. The concept of governance
frontiers enables a better understanding of effectiveness, efficiency, trust and engagement,
dependent of the local conflict between water and land at hand.

How do governance frontiers contribute to the OECD principles?

The OECD water governance principles could be of help in the development of more
tailor-made governance arrangements on the frontiers of land and water (Figure 1). The
principles are based on three dimensions of ‘good’ governance (OECD, 2015, p. 3):

● Effectiveness relates to the contribution of governance to define clear sustainable
water policy goals and targets at all levels of government, to implement those
policy goals, and to meet expected targets.

● Efficiency relates to the contribution of governance to maximize the benefits of
sustainable water management and welfare at the least cost to society.

● Trust and engagement inclusiveness of stakeholders through democratic legitimacy
and fairness for society at large.

The underlying governance principles of these three dimensions are currently being
developed by the OECD and its partners. While the dimensions are very common for
policy-making, the governance principles are interchangeable between the dimensions.
Furthermore, the practical applicability of those principles as a structure for public
policy-making is indistinct. Since the OECD principles are being developed from a
water-centred problem perspective, the practical applicability conflicts with a spatial
planner’s point of view. While the structure for public policy-making for both water and
land is useful, to achieve ‘good’ governance along the frontiers of land and the water
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the allocation of the principles should be determined based on the most pressing
governance issues at each frontier. Thus, along each frontier, differentiation of the
governance approach is possible for the common management of water and land.

Vertical frontiers

The vertical boundary between land and water is between groundwater resources and
water infrastructure in urban areas or it interacts with agriculture in peripheral areas
(Figure 2).

Often the interactions between urban land uses on top and water below – such as
potable water infrastructure, pipes for freshwater, and sewage that enable land uses or
pollution of groundwater – occur quite unnoticeably. The surface is the boundary between
water below and land on top. Whereas in some special cases spatial planning is explored
also in the subsurface area for reasons of mining (Admiraal & Cornaro, 2016), socioeconomic
and environmental changes challenge this vertical boundary in various ways.

A prominent example of how land uses have influenced groundwater levels is short-
rotation coppices that reduce the groundwater level significantly during the growth period
(Perry et al., 2001). From a governance perspective, this raises questions concerning how to
allocate and distribute the advantages and disadvantages of those effects. On the other

Figure 1. Organisation for Economic Co-operation and Development (OECD) principles on water
governance.
Source: OECD (2015).
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hand, flooding and uplift forces from increasing groundwater levels can have severe effects
on the structural integrity of buildings (Schinke, Neubert, & Hennersdorf, 2013). Such
flooding can occur as a consequence of a river flood, but also due to changed groundwater
management (e.g., in mining areas or polders) (Cobby, Morris, Parkes, & Robinson, 2009). In
addition, the technical infrastructure and demographic changes in cities affect each other:
not only can rapid growth in urbanizing areas lead to undersupply and problems with
wastewater management, but also shrinking cities have to cope with the consequences of
urban land-use changes for the water infrastructure. New challenges emerge for water
infrastructure because current engineering practices, available resources and the system’s
capacity are likely to be insufficient (Arnbjerg-Nielsen & Fleischer, 2009; Butler, McEntee,
Onof, & Hagger, 2007).

For instance, in the Netherlands the water infrastructure systems consists of two separated
systems: potable water supply and wastewater disposal. The potable water supply system
provides potable water to households and a consistent sufficient quantity and quality. The
wastewater disposal system is often twofold: it ensures urban hygiene, through the environ-
mentally safe disposal of pollutants, and it is used for the drainage of (excessive) rainwater.
However, extreme drought and more frequent heavy rainfall cause divergent precipitation
patterns (Kysely et al., 2011), meaning the highest drainage capacity of wastewater disposal
systems is insufficient for thedrainageof all the excessive rainwater andwill lead to local floods
or discharge of wastewater at the local street level.

Moreover, in urban areas of the Netherlands, the local interests of private landowners
intertwine with the water infrastructure systems. Private landowners are responsible for the
storage and drainage of rainwater (Water Act [Waterwet], 2009). However, when there is an
excess of rainwater, it often drains from the private landowner’s property into the public
wastewater disposal system or sewerage. Since dedicated rainwater drainage systems are

Figure 2. The vertical governance frontier.
Source: Adapted from OECD (2015).
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scarce, from there it is discharged in surface water, retention ponds or the wastewater
treatment facility of the regional water authority where the relative fresh water blends with
wastewater leading to extra costs for treatment. In addition, the recovery of valuablematerials
is more complicated. Therefore, the governance ensuring collaboration between local munici-
palities, regional water authorities and private landowners is key when problem space and the
institutional space do not match due to environmental constraints (Wegener, 2012).

These examples illustrate that the vertical boundary between land and water can become
more permeable because of the various and not always obvious interdependencies between
land use on top and water issues below. To find appropriate governance schemes for this
frontier, one needs to tackle problems such as the exploitation and pollution of a large
variation in types of resource users and impacts, the common pool resource – individual
users cannot exclude others – and remote impacts of exploitation on the environment (Ross,
2016). In other words, effects are not always visible in the first place and situations of
externalities and long-term effects with remote impacts will make it more difficult to activate
stakeholders and reach a commitment within a certain governance arrangement.

The most pressing governance challenges for the vertical frontier are in the unknown
causes and effects on the longer term, as well as long-term externalities. For instance,
the knowledge of long-term and invisible connections is hard to predict. Since extern-
alities can appear timely and spatially remote, this can cause liability problems.

Horizontal frontiers

The horizontal boundary of land and water establishes itself along riverfronts and
coastlines (Figure 3). Such areas are usually contested terrains due to tourism,

Figure 3. The horizontal governance frontier.
Source: Adapted from OECD (2015).
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environmental protection, real estate development and other issues which are in conflict
with the use of land and water. Analytically one can observe various governance
frontiers between spatial planning and water management established along
waterfronts.

There are many examples of extending the horizontal frontiers of land and water
governance in urban regions, which show the increasing intensity and importance of
developing appropriate governance schemes for those areas. Conflicts of interest result
from economic and ecological functions of waterways and shorelines competing with the
interests of land-use planning. The complexity of such problems has been addressed
previously in discussions around ICZM (Billé, 2008) or marine spatial planning, but, particu-
larly in urban areas, governance schemes need to address the increasing socioeconomic
and environmental dynamics along the physical boundary between water and land.

Waterfronts are a prominent example of socioeconomic dynamics. Currently they are
being rediscovered in many riparian and coastal cities. In the past, spatial developments
turned away from thewater, separating land andwater uses by roads or other infrastructural
barriers. Building waterfronts is highly attractive and profitable for those cities (Petrow,
Thieken, Kreibich, Merz, & Bahlburg, 2006). Even in times of economic crises, such projects
are successful (e.g., the Waalsprong project in Nijmegen or the Rheinauhafen in Cologne).
However, they raise issues such as the commodification (and often privatization) of coast-
lines and riverscapes, notwithstanding the effects of environmental dynamics (e.g., sea-level
rise, water quality). In addition, trends such as floating homes require particular attention to
be paid to both water management and spatial planning. Even though different scenarios
could be considered in regulation- and information-oriented planning tools, the specific
investment interests in these large-scale urban development projects might lead to a
situation in which a low-flood scenario is used to avoid additional costs for higher flood
protection standards (Birkmann, Garschagen, & Setiadi, 2014).

The horizontal frontiers address the interaction of governance in the spatial planning of
riverfronts and coastlines. They also address environmental protection and the ecological
functions of waterways and shorelines. Coasts are typically characterized by multiple jurisdic-
tions, multiple habitats and scale, and many competing interests (Nursey-Bray et al., 2014).
They are highly contested spaces and managing them effectively is crucial for ensuring both
the social and the ecological perspectives. Lawford et al. (2013) observe that experts perceive
that the water quality and quantity across river basins is impacted by regional and economic
development.

High socioeconomic urban dynamics are most pressing considering the governance
at the horizontal frontier. The balancing of different competing interests and project-
driven implementation of public and private stakeholders are then shaped by norms,
values and rationalities that are especially advantageous for short-term decision-making.

Fluent frontiers

Fluent frontiers between land and water governance refer to situations where the physical
boundary between land and water is changing permanently or temporarily (Brown &
Damery, 2002) (Figure 4). In contrast to the former frontiers, fluent frontiers denote rather
long-term dynamics under the environmental change. The equilibrium between land and
water shifts. This is predominantly the case with storm surges and sea-level rise, but also
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with the drying out of lakes (e.g., Aral Sea). In addition, climate change affects water issues in
many ways and diminishes or changes boundaries between land and water, which calls for
new governance solutions. Fluent boundaries between land and water question existing
governance schemes in specific ways. The most prominent fluent boundary in urban
regions is certainly flooding, especially because many urban areas are located on large
water bodies (Hartmann, 2011). The fluent frontier addresses the uncertainty and norma-
tivity of flood-risk perception and lock-in situations because of the temporal or permanent
situations of flood-prone areas. Whether or not this is a conscious decision, it affects the
governance of both land and water of a specific area. Many water problems extend beyond
the border of local communities because of upstream–downstream linkages within catch-
ments and river basins.

Fluent governance frontiers between water and land result from the ongoing para-
digm shift from flood protection to flood-risk management. This shift acknowledges that
more space for rivers is needed, which calls for solutions for upstream–downstream
problems and land policy schemes that provide retention areas. This can be considered
as the spatial turn in flood-risk management (Hartmann & Driessen, 2017). A second
consequence of the paradigm shift is the consideration of failure and extreme events in
flood-risk maps. This requires spatial planning to rethink its approach to land-use
decisions in riparian landscapes (Hartmann & Jüpner, 2013).

A very sensitive aspect of governance is the question of who profits from it. The question
with respect to governance is thus: What are the different concepts of justice inherent
within the different approaches? Important concepts are Libertarianism (justice for the
strongest, meritocracy), Utilitarianism (justice for the majority, the greatest happiness for
the greatest number) and Rawlsian social justice (justice for the weakest; also environmental

Figure 4. The fluent governance frontier.
Source: Adapted from OECD (2015).
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justice movements) (Davy, 1997; Sandel, 2010). Society is characterized by the effects of
globalization, and interactions between international agencies and institutions influence
decision-making at the local level. These multiple, and sometimes confusing, interactions
increasingly confront decision-makers with diverse rules, regulations and directives (Fürst,
König, Pietzsch, Ende, & Makeschin, 2010, pp. 829–830). The most prominent example of
such an institution is the European Union. It is a complex, large-scale and transboundary
institution with laws and regulations legislated at the regional and local levels.

The most pressing governance challenges for fluent frontiers are within the spatially
disconnected problem areas (downstream) and solution areas (upstream). Independent of
risk perceptions, creating win–win situations can be difficult. Moreover, large-scale and
transboundary institutions are not always effective and efficient for local-regional issues.

Discussion and conclusions: moving towards differentiating the integration
of land and water governance

Since water problems became multi-sectoral, scholars and policy-makers are in search of
governance approaches that can cope with multiple interests, stakeholders and causes
(Gleick, 2000; Hileman, Hicks, & Jones, 2016). Among scholars, one of the recurring
approaches to integrate sectors and interests is IWRM. However, the method remains
unclear about how to deal with the assumptions of connecting and integrating sectors
to water management (Biswas, 2008; Giordano & Shah, 2014). Questions such as how to
integrate, whom to connect with and what to decide on remain. Simultaneously, policy-
makers perceive water problems as governance problems. To help policy-makers, the
OECD is in search of ways for a practice-orientated governance approach. Its dimensions
– efficiency, effectiveness, and trust and engagement – and principles could be a useful
structure for public policy-making for water-related problems. Yet, IWRM, and the OECD
principles, are still about the integration or connection of other sectors with water
management (Seijger et al., 2018). While present water problems transcend the water
management scope (i.e., due to their complexity, involvement of multiple sectors and
dynamics of interests), current governance approaches cannot cope with this multi-
plicity of challenges. A systematic linkage with land-based issues, through land-use
planning processes and official land-use plans, could give IWRM more legitimacy and
credibility (Mitchell, 2005). Contemporary integrative approaches are much too orien-
tated on a one-size-fits-all process solution, whilst the differentiation, or differentiated
integration, along the object (e.g., water and land) could lead to better governance.

In the special issue on frontiers of land and water governance in urban regions,
Hartmann and Spit (2014) suggest a more differentiated governance approach. Since the
well-established and well-rehearsed institutional governance approaches of land and
water cannot cope with the increasing interactions, differentiation along the physical
border of land and water could lead to more differentiation and tailor-made solutions
that do justice to the specific governance challenge at hand. The combination of the
frontiers and the OECD dimensions on water governance could lead to new insights for
the governance of both land and water. The different frontiers – vertical, horizontal and
fluent – emphasize different governance problems and therefore might require a
different interpretation of the underlying governance principle (e.g., effectivity has a
different meaning along the horizontal frontier than on the vertical frontier).
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Notably, the definition of the three types of frontiers appears somewhat fuzzy at first,
until their different timescales are taken into account. The timescales of the vertical,
horizontal and fluent frontiers differ. The vertical frontier is about a combination of med-
ium-term dynamics (a combination of periodic drought or excessive rainwater) affecting the
interaction between surface and subsurface on a shorter term (fluctuating groundwater
levels) and a longer term (depletion or contamination of groundwater resources). The
horizontal frontier is affected by short-term dynamics due to periodic drought, excessive
rainwater, floods etc., with consequences on the surface. The fluent frontier copes with long-
term dynamics where the equilibrium between land and water shifts (due to irreversible
outcomes of climate change on the scale of humanity). These different timescales have
implications for the governance of the frontiers. However, these effects and consequences
require a more thorough and empirical attention in future research on the frontiers.

The governance frontiers are based on an analytical framework to perceive the govern-
ance issue of land and water. However, they are also an opportunity for the debate on
solutions for the integrative water governance debate and might be useful for the common
management of interests of land and water governance. Future research is necessary to
determine whether the governance frontiers are an analytical framework or an approach for
differentiated governance arrangements. Therefore, several gaps need to be addressed in
future research:

● Explore the appearance of the frontiers of land and water in the real world.
● Test the differentiation of the interpretation of governance principles.
● Operationalize the OECD governance principles from a governance along a fron-
tiers perspective.

● Research the applicability of governance principles of land and water along the
frontiers for future policy-making.

However, this research is of explorative nature – the need formore tailor-made governance
arrangements is not. Research on effective, efficient and just water governance is ongoing in
order to define implementable solutions for complex water and environmental problems.
Alternatives for the discourse domination of IWRM ‘lie in the solutions to specific problems
rather than on universal, water-centred approaches’ (Giordano & Shah, 2014, p. 374). In order
to measure up to ‘good’ governance of both water and land in terms of effectivity, efficiency,
and trust and engagement, the three frontiers of water and land could provide new insights
for better differentiated integration within integrated water-governance approaches.
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