STOCKHOLM
ENVIRONMENT
INSTITUTE

WATER GOVERNANCE AND MANAGEMENT
CHALLENGES IN THE CONTINUUM
FROM LAND TO THE COASTAL SEA

— SPATIAL PLANNING AS
A MANAGEMENT TOOL

Jakob Granit, Birgitta Liss Lymer, Stephen Olsen,

Jan Lundquvist, Andreas Lindstrom

PAPER 22

STOCKHOLM, MAY 2014



List of Abbreviations

CIm Coastal Zone Management

CIMA The US Coastal Zone Management Act of 1972

EU European Union

GESAMP Joint Group of Experts on the Scientific Aspects of Marine Environmental Protection
GwP Global Water Partnership

IPCC International Panel on Climate Change

ICM Integrated Coastal Management

IWRM Integrated Water Resources Management

MPA Marine Protected Area

MSP Marine Spatial Planning

NOAA National Oceanic and Atmospheric Administration (US)

TVA Tennessee Valley Authority

UN United Nations

UNCED United Nations Conference on Environment and Development
UNEP United Nations Environment Programme

UNCLOS United Nations Convention on the Law of the Sea

us United States

WFD Water Framework Directive (EU)

How to cite:
Granit, J., Liss Lymer, B., Olsen, S., Lundqvist, J., Lindstrom, A. 2014. Water Governance and Management Challenges in the
Continuum from Land to the Coastal Sea — Spatial Planning as a Management Tool. SIWI Paper 22. SIWI. Stockholm.

Disclaimer
The analysis and policy recommendations in this report do not necessarily reflect the official view of STWT or SEI.
The authors take full responsibility for the content and findings in the report.

SIWI Paper 22
Published May 2014 by Stockholm International
Water Institute (SIWI).

Design by Elin Ingblom, SIWI.
Cover photos by SIWI, Istock and Lovisa Selander.

For electronic versions of this and other SIWI
publications, visit www.siwi.org.



Table of Contents

1

Introduction

Evidence of the Deterioration of Water Resources in the Continuum

Evaluating the Current Integrated Water Governance and Management Approaches

Procedural Integration Versus Spatial Planning

Discussion — Re-assessing the Role of Spatial Planning in Managing Water Resources

Conclusions

References

10

1

12

12



1 Introduction

The world’s water resources are subject to over-exploitation and
degradation alonga continuum from land to the coast with impacts
also on the high seas. Freshwater is fundamental for economic
growth and livelihoods and a key factor for most productive sectors
(cf. Granit, 2012; UN Water 2009). The demand for freshwater
resources is increasing rapidly due to socio-economic development,
population growth and improved welfare. During the past1oo years
the world’s population has tripled while the use of freshwater has
increased six fold (GWP, 2008).

'The on-going degradation of freshwater resources due to human
activities in river basins and along the coastal zones is having a direct
impact on valuable ecosystems, economic assets and infrastructure
with the greatest impact accumulated in the downstream coastal
zone. Coastal zones are being squeezed from two sides. They face
pressure fromwatersheds, especially in upstream areas where societies
make more intensive use of freshwater and land resources, whilealso
suffering the consequences of extensive economic activities in the
maritime zone. From the other side, sea level rise, acidification,
increasing water temperatures and frequency of extreme weather
eventsdue to climate change (cf. EC, 2008; STAP, 2011) aresignificant
threats, whichalso emanate from humanactivities. These pressuresare
increasinglyfeltby theestimated40-50 percentoftheworld spopulation
thatliveswithin 100 km of the coast (Martinezetal.,2007) ononly s per
centofthehabitableland (Millennium Ecosystem Assessment, 2005).

‘The two water systems (fresh and brackish/marine) are vital for
humanwell-beingand development. Theyarealso inextricablylinked
through the hydrological cycle. Alack of coordinated governanceand
management of the freshwater flows in this continuum has however
been observed (Cid, Lewsey & Jonch-Clausen, 2008). The impacts
of this failure are clearly visible in the marine habitats around the
world contaminated with man-made debris from land-based sources
(STAP, 2011a) and suffering from excessive nutrients from land and
airborne sources (Howarth, Sharpley & Walker, 2002).

Freshwater stocks and flows, and many coastal resources, are
widely considered to be common-pool resources. Such resources are
public assets that must be managed for the benefit of all. Common-
pool resources generate public goods such as water supply, water
regulationand storage for flood and droughtcontrol, aswell as cultural
and ecosystem services (Millennium Ecosystem Assessment, 2005).
The same stakeholders that intend to enjoy the flow of goods and
services from the common-pool resource must ensure that these
resourcesare preserved (Ostrom, 2000). This “summation-problem”
implies that the management of the common-pool resource is the sum
ofalltheindividual efforts (International Task Force on Global Public
Goods, 2006), which in turn demand joint governance approaches.
Management of common-pool resources must deal with the needs
and claims, often competing and contradictory in character, from
avariety of users and interests.

Our starting point in this paper is that the scientific knowledge
on how ecosystems function, and the measures that can be
applied, is to a large degree known but that the governance systems
to address water resources degradation in the continuum have not
produced clear and tangible management frameworks that are
effectivein overcoming conflictingorincompatible goals. Governance
defines the principles, values, policies and laws that set the stage for
different management approaches concerning how human and

material resources can be harnessed to provide tangible benefits
(Olsen, Page & Ochoa, 2009). We show how current management
frameworks in the continuum are fragmented and disconnected in
relation to the goals in society. Most, if not all, of the development
objectives that are formulated by various departments or driven by
economic interests, have aland and water use implication. Overlaps
orinconsistencies in sectoral planningand managementoften make
implementation and monitoring difficult at the local, national and
transboundary levels.

Managementoffreshwaterandassociated terrestrial systemsand
the coastal zone are guided by different governance frameworks
that in turn are related to legislative and planning frameworks for
socio-economic progress. Developmentobjectives tend to be related
tospecificsocialand economic criteria. A logical consequence s that
governance frameworks for different sectors have been developed
with no or little consideration to each other in spite of connections
and interdependencies between both social and physical systems.
On land, the Integrated Water Resources Management (IWRM)
paradigm has emerged as the guiding governance and management
framework over the past decades to integrate water management
across sectorsand to make the best use of scarce resources. Integrated
Coastal Management (ICM) (or integrated coastal zone management)
has similarly emerged in the coastal zone. Area-based management
approaches like spatial planning take place in parallel, primarily
at the national level at multiple scales, and are conducted in many
different forms such as land-use, urban and regional planning,

Increased activity in the coastal zones and on the seas leads to
competition between sectoral, socialand environmental interests such
asportdevelopment, tourism, offshoreenergy, fisheries, environmental
protection and aesthetic values. This drives an emerging agenda of
Marine Spatial Planning (MSP), or maritime spatial planning, asa
tool for improved decision making at the national level with better
coordination between states (cf. EC, 2008). MSP, in turn, builds on
experiences from Marine Protected Areas (MPA) that are designed
to reserve a clearly defined geographical space through legal or
othereffective means to provide long-term nature conservation with
associated ecosystem services and cultural values (cf. IUCN, 2008).
International law, as defined by the UN Convention on the Law of the
Sea (UNCLOS, 1982), regulates transboundary issuesaffecting the Sea,
such as pollution and shipping and also has a bearing on the coastal
zone. UNCLOS distinguishes jurisdictional zones within maritime
areas, each with attendant rights and responsibilities (Walline &
Granit, 2011). Thus, different zones of the same waterbody on land
and in the coastal zone can be subject to different rules, governing
entities and enforcement authorities (figure 1).

In this paper an overview of the scale of deterioration of water
resources in the continuum from land to the coastal zone and the
near shore environment is documented. Prevailing governance
and management frameworks with regard to freshwater, coastal
zone management and spatial planning tools are analysed, looking
specifically atexamples of the European Union (EU) and the United
States (US) that both have a long history of implementation, and
their effectiveness is evaluated. Ways to improve governance of
water resources in the continuum are discussed. Conclusions are
then drawn on how spatial planning tools can be utilised within
management frameworks in the continuum across different scales.
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Figure 1. An illustration of overlapping management frameworks in the water resources continuum from land to coastal sea, including management concepts related to the open
sea. IWRM in river basin planning areas, land based spatial planning frameworks, ICM in the coastal zone, MSP in the marine areas (an emerging planning framework), MPA
to protect marine areas and UNCLOS determining areas of national jurisdiction and governing certain aspects of the high sea. The spatial boundaries between the different

management frameworks are not clear and overlap in many areas.

2 Evidence of the Deterioration of Water Resources in the Continuum

In the literature, evidence points towards rapid degradation
of fresh and coastal zone water systems. Related to freshwater
systems, Vordsmarty ez al., (2010) conclude that 8o per cent of
the world’s population is exposed to high levels of threat to water
security because of large scale transformation of water systems
through land cover change, urbanisation, industrialisation and
hydrologic infrastructure (figure 2). Naturally, these threats
are generated by intensified human activities that are driven by
ambitions to improve livelihoods and to meet human needs and
wants. In rich societies remedial actions can be taken to reduce
and to some extent to contain the externalities. The authors
argue that the situation is masked by the fact that “Massive
investment in water technology enables rich nations to offset
high stressor levels without remedying the underlying causes,
whereas less wealthy nations remain vulnerable” (Ibid, p. 155). UNEP
(2012, p. 6) supports these conclusions in a global survey on the
implementation of integrated water resources management and

state that “Water-related risks and the competition for water
resources are perceived by a majority of countries to have
increased over the past20 years.” A major challenge is to co-plan for
socioeconomic progressand environmental sustainability through
scientifically based policies and management procedures.
While point-source pollution from industry and urban areas
hasbeen largely addressed in developed regions, diffuse pollution
from land-based anthropogenicactivities, such as from agriculture
production, road and air transport, and energy production, has not
yet been effectively dealt with (cf. Howarth ez 4/., 2002; Granit,
2011; Liine, Kraav & Titova, 2005). There has been a dramatic
increase in global fertiliser use, which has risen by 700 per cent
over the past 40 years (Matson, Parton, Powers & Swift, 1997;
Tilman et al., 2001). Atmospheric deposition, primarily from
fossil fuel combustion, is also a major contributor of nitrogen
to the sea and accounts for as much as 25-30 per cent of the total
nitrogen inputs in some regions (HELCOM, 200s; Spokes &



Figure 2

The map titled “Incident Human Water Security Threat” is generated from a geospatial framework and shows global freshwater resources (e.g. rivers) under threat from a set of
diverse “stressors”. The “stressors” are structured from 23 geospatial drivers clustered in four different thematic groups titled “catchment disturbance”, “pollution”, “water resource
development” and “biotic factors”. Expert assessments have been used to produce systems for weighting impacts of different stressors relative to the investigated theme. The spatial

variation of incident threat to human water security is then expressed in the different colours of the map.” (Vordsmarty et. al, 2010), with permission.

Figure 3
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A global map of Human Impact on Marine Ecosystems” was generated using 17 global data sets of anthropogenic drivers of ecological change for 20 marine ecosystems. Land-based
drivers include nutrient input, non-point source organic and inorganic pollution and direct of impact of humans (such as coastal engineering, intertidal trampling and noise
pollution). Ocean-based drivers include commercial and artisanalfishing, benthic structures (0il rigs), commercial activity (hipping lanes), invasive species (ports), ocean pollution
(shipping lanes, ports), climate change (sea surface temperature, UV radiation and acidification). (Halpern et al, 2008), with permission.



Jickells, 2005). These factors have contributed to widespread
eutrophication, which is one of the leading causes of decreasing
water quality globally. Apart from nutrients, there are many other
land-based sources of pollution that end up in the water systems
including heavy metals, oil-related pollution and persistent organic
pollutants from sources like pesticides and industrial chemicals.
New forms of pollution in emerging economies and the emergence
of new problems, like the disposal of electronic waste, complicate
the picture (UNEP/GPA, 2006).

The situation is similar in the marine environment, which
acts as a sink for pollution generated by land-based activities,
transported by air and water flows downstream. Halpern ez /.
(2008) concluded that practically no marine area is unaffected by
human influence. The highesthuman impact on marine ecosystems
isnoted in coastal areas (or the areas of continental shelfand slope),
which are subject to both land- and ocean-based anthropogenic
drivers (figure 3). Pressures are mounting in the coastal zones as
populations growand coastal regions continue to develop. Marine
pollution, more than 8o per cent of which comes from land-based
sources, is projected to continue to increase (Nelleman, Hain
& Alder, 2008). In developing areas, the discharge of untreated
sewage adds large amounts of nutrients to the sea and coastal
zones. Wastewater treatment is, unfortunately, one of the areas
where least progress is made globally (Ibid).

Nutrient inputs to coastal areas are likely to increase in most
regions and more coastal systems are likely to become eutrophic

by mid-century (Seitzinger er al., 2002; Rabalais, Turner, Diaz
& Justic, 2009). Symptoms of eutrophication include hypoxia
(oxygen depletion) and harmful algae blooms. Hypoxic
(low-oxygen) areas have spread exponentially in coastal areas, their
number having doubled each decade since the 1960s, currently
affectingatotal area of more than 245,000 km? (Diaz & Rosenberg,
2008). Onlyasmallfractionoftheover 400systemsexhibitanysignsof
improvement (Ibid). Most hypoxic zones have been observed in
coastal waters. They occur in water bodies with limited water
exchange (due to morphology and stratification) and where
eutrophication produces a greater demand of oxygen.
Observations of harmful algal blooms are also reported with
increasing frequency since the 1970s (van Dolah, 2000).

The effects of climate change are predicted to add stressors to
thissituation. The Fourth Assessment Reportof the International
Panel on Climate Change (IPCC) (Nicholls ez 4., 2007) states with
very high confidence that coasts will be exposed to increasing
risks, including coastal erosion, due to climate change and
sea-level rise; and that the impact of climate change on coasts
is exacerbated by increasing human-induced pressures.
Accelerated rise of the sealevel, increasing sea surface temperatures,
intensification of cyclones, altered precipitation/runoffand ocean
acidification are some of the climate-related changes contributing
to erosion, hypoxia and habitat degradation which will all have
severe socio-economic consequences (Rabalais ez al., 2009;
STAP 2011b).

3 Evaluating the Current Integrated Water Governance and Management Approaches

A common feature of the current water governance and
management concepts in the continuum is “integration”; meaning
movingaway from compartmentalised planning to a coordinated,
cross-sectoral planningand implementation approach where major
stakeholders are engaged. Two management concepts that both
promote integration of sectorsand approaches have dominated the
discussion since the United Nations Conference on Environment
and Development (UNCED) in 1992 —Integrated Water Resources
Management (IWRM) in freshwater and terrestrial systems and
Integrated Coastal Management (ICM) in the coastal zones.
Both are deliberate attempts to move away from engineering and
sectoral dominated managementapproachesand towards policies
and management based on participation and integration (Ast &
Bouma, 2009).

The UN Water Learning Centre distinguishes between four
different forms of integration ("Lesson 3: Integration”, n.d., para. 2):
“Technical integration” exists where scientific descriptions of the
environment being studied are reported in a compatible manner.
Each report should be useful to the other groups involved.

* “Proceduralintegration” exists wherean agreed set of protocols
isused forall theaspects of the integrated managementapproach
to try to make all the information accessible in a standard or
known format.

e “Imposed integration” exists where one or a few agencies drive
the processand define the scope, methods, formatand reporting
of the various aspects of the study.

e “Reporting integration” exists where the various aspects are
summarised, analysed and reported by an appointed group or
unit (and they integrate the various aspects).

Integration, as discussed by the UN Water Learning Centre,
emphasises integration of natural and socio-economic systems in
allaspects of planningand implementation of water management
and development, but eludes the issue of conflicting uses of land
and water. However, the typology includes all natural systems,
such as freshwater and coastal water; land and water; green and
blue water; surface and ground water; quantity and quality;
upstream and downstream.

The concept of IWRM has a foundation in the Tennessee
Valley Authority (TVA), which began its operations in 1933 (Snellen
& Schrevel, 2004). The TVA represents a first attempt to
combine the use and development of natural resources, with an
integration of issues related to economy and social aspects. The TVA
was primarily aimed at improving power production, navigation
and flood control in the aftermath of the Great Depression and
follows a tradition of imposed integration (Ibid).



The modern IWRM approach originates from the Dublin
Statement on Water and Sustainable Development (UN, 1992) and
follows a tradition of procedural integration. It was developed in
preparation for UNCED in 1992 and was then promoted in Chapter
18 of Agenda 21 (UN, 1993). The Dublin Statement highlights four
principles related to the management of water resources. Theseare:
(i) waterisafinite and vulnerable resource; essential to sustain life;
(ii) water development and water management should be based
ona participatory approach; (iii) women play a central partin the
provision, managementand safeguarding of water; and (iv) water
has an economic value and should be recognised as an economic
good. Thereis no specific reference to spatial and terrestrial issues.
IWRM has since UNCED in 1992, been extensively advocated by
natural resources managers as the foremost management concept
to address the cross-sectoral challenge of freshwater resources
managementand development (cf. Dombrowsky, 2007; Giordano
& Wolf, 2003; UNEP, 2012). The spatial dimension refers to a “basin
approach”, which isakey principle of IWRM thatimplicitly defines
the spatial scale of interventions. While the basin approach makes
most sense from a natural resources management perspective,
it is necessary to acknowledge the challenges posed by the fact
that many government authorities, economic entities and other
institutions do not naturally operate at the basin level but are
instead bound by politically defined jurisdictions. The Global
Water Partnership (GWP, 2000, p. 22) that was established
in 1996 by the international community to promote IWRM
globally definesIW/RM froma procedural point of view as follows:
“Integrated Water Resources Management (IWRM) is a process
which promotes the coordinated development and management
of water, land and related resources in order to maximise economic
and social welfare in an equitable manner without compromis-
ing the sustainability of vital ecosystems and the environment.”

Europe has been a leader in implementing IWRM principles.
The European Community adopted the EU Water Framework
Directive (WFD) in 2000 with a specific objective to direct
collective action in the field of water policy (EC, 2007a). It aims
to expand the scope of water protection to achieve “good status”
for all waters with the river basin as the management unit
and integrating sectors and actors in society. A key objective
of this legislation is to address water quality degradation in
European water bodies. The WFD provides for a comprehensive
planningapproach of water resources covering 27 EU countriesand
establishes a legal framework to protect and restore clean water
across Europe (EU, 2000). Generally agreed principles and concepts
are embedded in a binding regulatory instrument which can be
followed up and enforced since EU Directives establish mandatory
objectives, which member states are required to "transpose” into
national law and implement and enforce nationally (Walline &
Granit, 2011). In the case of the EU, a combination of the four types
ofintegration (technical, procedural, imposed and reporting) has
been implemented. The on-going implementation of the WFD
has, however, had mixed results (EC, 2007a). While most member
states are able to report in time within the agreed deadlines,
the translation of the WFD into national laws is still on-going,.
The complexity of the task is demonstrated by the fact that the
European Commission in itswork programme for 2010 announced
a “fitness check” to review the entire body of legislation related to
the policy field of water management. The objective is to “identify
excessive burdens, overlaps, gaps, inconsistencies and/or obsolete
measures which may have appeared over time” (EC, 2010, p. 10).

At the global level, the Johannesburg Plan of Implementation
in 2002 reiterated the commitments in Agenda 21 (UN, 1993)
that all states should design and initiate targeted national action
programmes, appropriate institutional and legal instruments
to implement IWRM according to their capacity and available
resources. UNEP (2012) reportsinasurvey covering responses from
two-thirds of all UN member states that 8o per cent of the countries
have embarked on reforms to improve the enabling environment
for water resources management since 1992. The report does not
clearly specify how the measures that constitute these reforms
are designed or their legal character. While progress in terms of
the implementation of IWRM is taking place in many countries,
the lack of clear and defined measurable outcomes and outputs
(beyond the agreement to create plans) makes its monitoring
and follow through less than straightforward. The EUWFD is an
exception in that it states environmental objectives to be met by
certain time periods.

Contemporary coastal management also originated
in the United States. It was defined in the seminal Stratton
Commission report to the US Congress in 1969: “Our Nation
and the Sea” (Stratton Commission, 1969). The report declared
that the nation’s coastline is its most valuable natural feature
and found that state and municipal governments had neither
the capacity nor the political will to effectively manage this
complex common-pool resource and conserve its many qualities.
The US Coastal Zone Management Act of 1972 (CZMA, 1972)
was one of several responses to this report. This legislation
recognised that the responsibility and authority to manage the
coastand inshore waters lie primarily with the individual statesand
municipal governments. Participation in the federal coastal zone
management program by coastal states was made voluntary and
provided incentives for participation. The subsequent rulemaking
process by the responsible office in the National Oceanic and
Atmospheric Administration (NOAA), detailed the standards that
state Coastal Zone Management (CZM) programmes must meet
if they are to benefit from limited and short-term federal funds
to assist in a planning process and subsequently, if the resulting
state CZM programme is found to meet all federal standards, be
eligible for more generous and long-term funding to support the
implementation of the state programme. The second incentive is
known as the “consistency clause”. This unusual feature of the
1972 legislation states that the actions taken by any state agency
inastates coastal zone shall “to the maximum extent practicable”
be consistent with a state’s CZM program. The federal standards
require a high degree of public involvement in both the planning
and decision-making processand the demonstration of formalised
agreements on how a programme will be implemented through
collaborative actions with both otheragencies of state government
(horizontal coordination) and with municipal government and
federal agencies with responsibilities in that state’s coastal region
(vertical coordination). These features made the early state CZM
programmes that emerged in the 1970s and 1980s innovative
experiments in a fresh and integrated approach to address the
many challenges posed both to conserveand develop coastal areas.

The second period in the evolution of contemporary coastal
management was shaped in 1992 by agenda 21 of chapter 17
of the UNCED. This put forward ICM as the approach by
which sustainable forms of coastal development would be
achieved. ICM drew from the experience of the US, as well as
initial efforts in other countries. It called for an approach that



is “integrated in content, and precautionary and anticipatory
in ambit”. One of several definitions of ICM as put forward by
the Joint Group of Experts on the Scientific Aspects of Marine
Environmental Protection (GESAMP) (1996, p. 2), is as follows:
“ICM is a process that unites government and the community,
scienceand management, sectoraland publicinterestsin preparing
and implementing an integrated plan for the protection and
developmentof coastal ecosystems and resources. The overall goal
of ICM is to improve the quality of life of human communities
who depend on coastal resources while maintaining the biological
diversity and productivity of coastal ecosystems.”

In contrast to CZM, however, ICM defines as its goal a
sustainable coastal development, a concept thatisabsentin the US
Coastal Zone Management Actand in theinitial state programmes
thatit catalysed. The centrality of sustainable forms of development
throughout the UNCED agenda and subsequent international
declarations is significantly different from the world view
expressed by the Stracton Commission 20 years before. Instead,
the Stratton commission conveys a confident optimism that
better coordination withinanested governance system thatspecifies
roles and responsibilities at the municipal state and federal level
and addressesaclearly defined set of issues of common concern, in
combination with major investments in research and application
of new technologies, will generate a positive future for all.
The tone of the Stratton Report is optimistic and sees technology
and improved management as the source of solutions to any
problem. There is no questioning of fundamental goals and the
assumptionthatthe“developmentpath”willtakealltoapositivefuture
(NRC, 2008).

There are other important differences between ICM as put
forward at UNCED and the CZM programme in the United States.
Most obviously, UNCED is a non-binding agreement negotiated
by the representatives of the national governments present at that
meeting. The international context for ICM is quite different from
thatof CZM within the United States. Firstand foremost, thereare
no global set of incentives that encourage national governments
to invest in ICM nor are there explicit standards by which either
planningorimplementation ofan ICM program can beevaluated.
Chapter 17 included the stated goal for all coastal nations to have
anICM program in place and estimated that the cost of preparing
such plans by the target date of 2000 would be 6 billion USD. The
UNCED did indeed trigger major investments in ICM projects
funded largely by bilateral and multilateral donors that, with few
exceptions, have been designed as short term projects that focus
upon the planning phase. They assume that national governments
will provide the necessary funding and other resources required
to implement such programmes over the long term. It is unlikely
that mostindividual states in the US would have formulated CZM
plansand assigned state resources for their sustained implementa-
tion in the absence of the standards for the scope of their CZM
programs and without a long-term federal financial subsidy.

Both TWRM and ICM have a tradition in an optimistic
planningand engineeringapproach with their roots in governance
models from US government administrations. As demonstrated
in section two, the anticipated outcomes from IWRM and
ICM in terms of natural resources management indicators and
socio-economic gains are not being fully met in the continuum.
As a result, the effectiveness of the implementation of IWRM
and ICM are being questioned (Cf. Biswas, 2008; Blomquist &
Schlager, 200s; Cicin-Sain ez al., 2006; Granit, 2011; Medema,

Mclntosh & Jeffrey, 2008). The critique raised is similar for
both concepts. It is argued that they focus too much on pro-
cesses and procedural integration rather than on outcomes.
Both, it is claimed, define a new scientific agenda that is hard to
comprehend outside the epistemic communitiesand have struggled
to create valuable tools for effective managementand development
of water resources in the continuum. A part of the reason for the
failure, it is argued, relates to issue of scale. In the case of IWRM,
the relation between the management institutions established in
theriver basinsand other institutionsin society that operate under
different geographical boundaries are often not clearly defined
and overlap. Similarly for ICM, the coastal zone is not a distinct
spatial feature (the definition of its area differs), especially not in
administrative terms, and the complexity between different
institutional responsibilities in the coastal zone makes
collaboration difficult. Issues relating to physical boundary
definition, institutional responsibility and decision-making
arrangements can partly explain the apparent gap between theory
and practice for both concepts. The incentives to bring different
sectors together and thus link an integrated approach to the
generation of broader developmentgoalsin societyare notclearin
either approach. One of the major barriers to collective learning
and sustained investment in both processes is that there are few
accepted evaluation frameworks, including indicators, to measure
outcomes from I'WRM and ICM. This means there is no clear way to
assess the progress made by such initiatives outside of performing
detailed evaluations on a case by case basis. A general deficiency
in strong institutions and legislative frameworks to implement
IWRM and ICM in most places makes the compliance, monitoring
and evaluation of the two approaches difficult.

Further complicating the picture is the apparent gap between
river basin and coastal management. Despite the obvious
hydrological upstream/downstream connection, the IWRM and
ICM concepts have not been able to connect these two quite separate
worlds of water management. There is a widening gap between
the issue analysis and planning undertaken in the continuum
and the sustained and effective implementation of plans of action
designed to reverse or reduce negative trends and to promote more
sustainable forms of freshwater and coastal development. Itappears
that the capacity to effectively manage common-pool resources
such as freshwater and coastal ecosystems in the continuum is a
scarce commodity. BothTWRMand ICM are in themselves designed
to manage highly complex and dynamic systems and with thatin
mind, it is not surprising that atctempts in linking them together
have been fairly few and have so far not become widely adopted.

As this section has shown, there are multiple challenges that
prevent the implementation of integrated approaches to planning
and decision making in the area of water and coastal resources.
In the next section we will assess spatial planning as another
management framework that integrates multiple interests and
objectives at different spatial scales.



4 Procedural Integration Versus Spatial Planning

In parallel to the primarily process-oriented planning and
implementation frameworks offered through IWRM and ICM,
spatial planning frameworks that also support integrated
approachesare used in most countries. The European Commission
uses the following definition (EC, 1997, p. 24): “Spatial planning
refers to the methods used largely by the public sector to
influence the future distribution of activities in space. It is
undertaken with the aims of creating a more rational territorial
organisation of land uses and the linkages between them, to
balance demands for development with the need to protect the
environmentand to achieve social and economicobjectives. Spatial
planning embraces measures to co-ordinate the spatial impacts of
sectoral policies, to achieve a more even distribution of economic
development between regions than would otherwise be created
by market forces, and to regulate the conversion of land and
property uses.”

Spatial planning has an important role in relating public
policies to geography and in involving a wide range of policy
sectors in the process. As such, it has the potential of contributing
toabetter integration of policies (Adams, Alden & Harris, 2006),
and is often recognised as an important tool of the integrated
management of a certain area (Cummins, Mahony & Connolly,
2004; Taussik, 2007; Carter, 2007). Spatial planning normally
takes place at country level where national- and regional-level
plans provide a framework to guide the development of local
plans (Carter, 2007). These processes generally have the legal or
administrative legitimacy that are often lacking for IWRM and
ICM planning.

As noted eatlier, the implementation of the EU WED provides
useful insights into the complexities of IWRM and spatial planning,.
Despite the lack of direct links between spatial planning practice
and the WFD, spatial planningis commonly used to address water
issuesacross Europe. Examplesinclude the establishment of flood
risk management, sustainable drainage systems, and buffer zones
around water bodies, to name a few (Carter, 2007). Case studies
have showed that the incorporation of water-related objectives in
a spatial plan have added legislative weight to these objectives,
leading to the development of concrete implementation measures
(Ibid). The different geographical boundaries of spatial planning
units and river basins, and the difference in timing between the
development of river basin management plans and spatial plans,
pose considerable administrative obstaclesand create new demands
onworking practices and stakeholder relationships. Carter (2007)
argues that the intensely political spatial planning process has a
tendency to result in land use plans whose contents primarily
reflect political, social and economic priorities. As noted by Evans
(1997), spatial planning has not been able to fully tackle complex
environmental processes, such as climate-change adaptation,
water resources management and marine ecosystems and needs
to address shortcomings in its approach to address biodiversity
(Cid et al., 2008).

Sea use planning, on the other hand, has taken a more
ecosystem-based approach over the past two decades. Thisislargely
aresultof the realisation in the 1990’s that the world’s fisheries were
decliningand that marine ecosystem managementwas important
to maintain them (Smith, Maes, Stojanovic & Ballinger, 2011).
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Marine Spatial Planning (MSP) has emerged asa public process of
analysing and allocating the spatial and temporal distribution of
human activities in marine areas to achieve ecological, economic
and social objectives that are usually specified through a political
process (Ehler & Douvere, 2009). A later definition of “coastal
and marine spatial planning” put forward by the United States
Interagency Ocean Policy Task Force in 2010 (Executive Office
of the President of the United States, 2010) clearly stipulates its
intention to reduce conflicts among uses, reduce environmental
impacts, facilitate compatible uses, and preserve critical ecosystem
services to meet economic, environmental, security and social
objectives. This explicit notion of the role of planning in relation
to uses conflict is fairly recent, taking the recognition of the need
to “balance demands for development with the need to protect
the environment” (as expressed in the definition of terrestrial
spatial planning) onesstep further. This could be seen as reflecting
agrowingunderstanding of the need to influence human behavior
inorder to achieve asustainable managementof natural resources
(Vlek & Steg, 2007, Ehrlich, Kareiva & Daily, 2012 and Fischer
etal., 2012).

Even though the first large-scale MSP efforts were undertaken
already in the 1970s (Australian Great Barrier Reef), sea use
planning systems are in general at a much earlier stage of
development than land use planning systems (EC, 2008; Smith
et al., 2011). Most countries already apply sectoral zoning of the
ocean, where they designate areas for maritime transport and
communications, resource extraction (fish, mineralsand energy),
waste disposal, research, maritime leisure, conservation, etc. ona
sector-by-sector and case-by-case basis (IEA, 2012; UNESCO, 2012).
The emergence of MSP processes in many countries is primarily
associated with the UNCLOS extension of state jurisdiction to
200 nautical miles to seaward of the coast (Smith ez /., 2011)
(figure1). Thereare several challenges in transferringaland-based
approach like spatial planning to the marine environment. The
three-dimensional characterand more limited availability of data
and knowledge on the marine environment can make planning
moredifficult. Monitoring and enforcementis also a more complex
undertakingatseacompared with onland (Schultz-Zehden Gee &
Scibior, 2008). The fact that water and some other resources (like
fish) cannot be contained within administrative boundaries and
often need to be managed ina transboundary context pose specific
challenges (cf. Schultz-Zehden ez al., 2008; Granit, 2012). Looking
at three advanced marine spatial planning initiatives in Belgium,
Netherlands and Germany, Douvere & Ehler (2009) found that
none of them addressed the transboundary dimensions necessary
from an ecological perspective. This may be an indication that
marinespatial planninginitiatives are primarily driven by interests
within national jurisdiction and that more attention is needed for
them to consider ecosystems from a transboundary perspective.

There are many linkages between ICM and marine spatial
planning—bothareadaptive, strategicand participatory approaches
integrated across economic sectors and among government
agencies. In many parts of the world, ICM has focused on a
narrow strip of coastline and rarely extends into the territorial
sea or includes inland watersheds. This means that it is usually
disconnected from IWRM management plans and other generic



land use planning frameworks. ICM efforts have also often shown to
have limited institutional supportand with few exceptions, limited
legal basis. To date, ICM has received little or no recognition in
either land or sea use planning (Smith ez /., 2011).

Even if the gap between land and sea use planning prevails,
recent initiatives in both the United States and the EU, show the
increasing focus on spatial planning of both coastal and marine
areas. In 2010, a “Framework for Effective Coastal and Marine
Spatial Planning” was adopted in the United States as part of a

new direction for the stewardship of its ocean, coasts and Great
Lakes. Someyearslater, in March 2013, the European Commission
launched a new initiative aiming to establish a framework for
maritime spatial planning and integrated coastal management
(EC, 2013). Meanwhile, MSP had been acknowledged for
recognising the connections between land, freshwater and
marine ecosystems and for representing “an essential framework
to supportecosystem-based managementin these environments”
(CBD/STAPD, 2012, p. 32).

5 Discussion — Re-assessing the Role of Spatial Planning in Managing Water Resources

This paper has shown how water resources throughout the
continuum from land to the coast are being degraded with
impacts on life supporting ecosystems, including the high seas.
Human activities, both upstream in the terrestrial system and in
the coastal zones, are clearly having a strong negative impact on
environmental health in estuaries, coastal seas and the oceans
in extensive areas of the globe. Neither freshwater nor coastal
ecosystems will be able to function properly and provide essential
services to a growing world population if fragmented governance
ofland, water, coastal and marine resources is allowed to continue
unabated. An underlying challenge is that freshwater flows from
land to the coastal seaare a “common-pool” resource, and as such
demands cooperative governance approaches which are able to
provide clear management frameworks that deliver tangible and
measurable outcomes at all spatial scales.

A brief overview of the evolution and practice of the current
governance and management frameworks in the continuum, as
demonstrated by IWRM and ICM, has been provided. Overall,
these two approaches are weak in terms of defining outcomes
and measures but strong on providing principles to guide
steps towards procedural integration. Both processes promote
integration across socio-economicsectorsand the natural systems.
Any managementsystem in the continuum needs to establish clear
goals and objectives. It is critical that the specific characteristics
of the ecosystem being managed and the existing governance
context of that area are considered when establishing these goals.
Moreover, a continuous learning approach needs to be applied
by including strong monitoring and evaluation systems. Change
in the physical and socio-economic system has to be monitored
over time so that adjustment to the different management
approaches can be made. Such adaptive management, including
the evaluation of successes, failures, learning and a re-examination,
can help establish management cycles that are flexible and can
develop with change.

Though both the current IWRM and ICM management
frameworks argue that improved coordination in the continuum
is needed, neither framework takes the links and repercussions
from the development and use of freshwater and terrestrial
resourceson the downstream coastaland marine systemssufficiently

into account. Technical and institutional integration between
I'WRM and ICM is still not happening. As both fresh and coastal
waters are vital for human well-being and development, and are
inextricablylinked through the hydrological cycle, this fragmented
management comes at real costs to people and nature. The same
gap exists between current land and marine spatial planning
approaches.

In parallel to the IWRM and ICM approaches, this paper also
assessed different spatial planning frameworks on land and in
the marine environment. It notes that there are unclear spatial
jurisdictions, mandates and boundaries between the different
management frameworksin the continuum thatextend beyond the
coastal zone out to the open sea. Land use planning, or terrestrial
spatial planning, is a well-established process in most countries.
The integration of information on the location and extension of
resources joint with the mapping of locations and requirements
of activities in spatial planning is a practical tool that must be
associated with rules for land and water use with regard to
environmental considerations. Such concrete measures facilitate
management and monitoring and the mapping of detrimental
Despite ~ widespread
acknowledgment of the potentialadded value of strengthening the

environmental ~ consequences.
linkages between land use planning and IWRM, the connection
is still weak in most places. Spatial planning is often based
on socio-economic principles and strongly linked to legal and
administrative procedures. It takes into account multiple
policies, laws and regulations. Problems arise when equally
desirable but competing objectivesare evolving. Spatial planning
could be further enhanced by scientifically defined ranges of the
use of land and water resources, i.e. incorporating sound water
and natural management usage principles to a larger extent than
it usually does today.

The emerging MSP initiatives take the ICM concept one step
forward by actually implementing and operationalising ICM in
the marine environment. This is an interesting development,
which has probably been accelerated by the utilisation of an
ecosystem-based approach in marine spatial planning from its
onset. Spatial planning on land, which has a longer history and
a stronger focus on the economic and social development issues



has been slower to connect with IWRM and ICM frameworks.
MSP is recognised as one of the priority themes for the further
implementation of ICM in European coastal zones (EC, 2007b)
and isacknowledged forits potential to make ICM principles more
tangible and operational (Douvere & Maes, 2010). The need to
complement and align marine spatial planning with other tools
and processes, like ICM, isalso widely recognised (Schultz-Zehden
etal., 2008; EU, 2011).

The often informal collaboration between water managers
and spatial planners at the local level would benefit from being

6 Conclusions

further complemented by clearly established mechanismsbetween
water and spatial planning authorities during various stages of
planning. In the cases where river basin or coastal management
plansareestablished, they should be closely coordinated with spatial
planning processes. Authorities responsible for water resources
and coastal managementshould be encouraged and provided with
the required resources to support land use planners with data on
the water environment.

Spatial planning, both onland and atsea, offers strong mechanisms
to integrate water considerations early on during cross-sector policy
development and provides an effective management instrument
for multiple stakeholders to address common-pool resources
within agreed governance frameworks. It can contribute directly
to a number of water management measures that are identified
through IWRM orICM plans. Inaddition, the IWRM and ICM plans
and the consultations undertaken during their development can
strengthen the spatial planning process by providing information
on the potential impacts of development plans on water resources
and theaquatic, marineand coastal environmentsand help ensure
these important considerations are adequately accounted for in
their planning. For this to happen, spatial planners need to be
made aware of the information available through these plans.
There is strong potential for water resource and coastal zone
management to be more firmly integrated within generic spatial
planning processes and to improve coordination between actors
working in each field. In places where spatial planning is not
taking place, IWRM and ICM planning approaches will ben-
efit from the legal and administrative legitimacy and rigor that
engaging in spatial planning processes would provide.
Applying spatial planning would facilitate the development and
implementation of concrete measures to address the degradation
in the continuum. IWRM and ICM processes can also strengthen
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