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Abstract: Coasts are the primary habitat for humanity. Throughout history, coastal cities
and towns have been a crucible for innovation. However, business and technological
innovations imperil coastal communities, because prevailing practices are unsustainable.
Consequently, coasts are the frontline in humanity’s endeavour to learn to live sustainably
in the face of global change. Governance innovations have done little to stem the tide of
unsustainable coastal activities. Paradoxically, innovation is necessary to navigate a way
out of the vulnerability trap that past innovation has unwittingly set. This is the first of two
articles that examine, in turn, the coastal innovation paradox and the coastal innovation
imperative. This article explains the coastal problématique and innovation paradox. Then,
the nature and dimensions of innovation are outlined. Notwithstanding wholesale
innovations in governance and public sector management, the sustainability crisis is
deepening. Why is it so difficult to mobilize effective collective action for coastal
sustainability? Locating coastal management within the wider milieu of evolving and
multi-layered governance helps to answer this question. Resolving the coastal innovation
paradox necessitates coherent innovation across governance episodes, processes and
cultures. The second article posits a transformative foundation of deliberative coastal
governance to foster innovation and facilitate the transition to coastal sustainability.

Keywords: coastal innovation paradox; coastal sustainability; coastal management;
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1. Introduction

Coasts are the frontline in humanity’s battle to learn to live sustainably on Earth. Past business and
technological innovations have yielded rich rewards, but they have generated social and environmental
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impacts that imperil coastal livelihoods. Paradoxically, innovation is essential to escape the
predicament created by past ingenuity and prevailing practices. This is the first of two articles that
examines the coastal innovation paradox and imperative. This article first explains the coastal
problématique and innovation paradox. Secondly, the nature and dimensions of innovation are
outlined, with a focus on the distinguishing characteristics of governance (Governance is more than
government and refers to the interactions of actors from the state, civil society and the private sector to
solve societal problems through power sharing, social coordination and collective action (see Sections 3
and 4) innovation. Thirdly, the evolving character of governance and corresponding features of and
opportunities for innovation are described. Past innovations in governance and public sector
management have failed to stem the sustainability crisis. Locating coastal management in this wider
milieu of evolving and multi-layered governance helps to answer the question: why is it so difficult to
mobilize effective collective action for coastal sustainability? Understanding and assessing impacts
and managing coastal activities are fundamentally complex and preclude a one-size-fits-all governance
panacea. Resolving the coastal innovation paradox necessitates integrated, contextually appropriate
innovation across governance episodes, processes and cultures—the institutional architecture of
governance. Future business and technological innovation needs to be reframed and underpinned by
transformational social and governance innovation to secure a sustainable future for the world’s coastal
communities. The second article [1] outlines a transformative practice of deliberative coastal
governance to chart a course towards this end.

2. The Coastal Innovation Problématique and Innovation Paradox

We are living in an era characterised by human domination of the Earth—described by Nobel
Laureate Paul Crutzen [2] and colleagues [3] as the “Age of the Anthropocene”. About 40% of all the
biological production of the planet’s land mass, i.e., 40% of terrestrial net primary productivity is
appropriated for human consumption [4]. An estimated 60% of global ecosystem services are in
decline at the very time that consumption of over 80% of these services has increased [5]. Ecosystem
services include life-sustaining regulating services (such as climate, air and water quality regulation),
provisioning services (such as food and fibre) and cultural services (such as the religious and spiritual
values of nature). We may be transgressing critical planetary boundaries: earth-system processes and
thresholds that, if crossed, could imperil human survival and well-being [6]. Environmental
management efforts have not adequately addressed the root causes and drivers of human actions that
diminish ecosystem services, reduce livelihood sustainability and escalate disaster risk. The rate and
scale of human-induced global change may endanger contemporary civilization [7—11]. Consequently,
there is a compelling need to understand this predicament and navigate a way out of this sustainability
crisis. It is a crisis because the rate and scale of global change is unprecedented in human history. It is
a crisis because the nature and consequences of global change are characterized by complexity,
uncertainty, ambiguity and surprise and jeopardize both short- and long-term societal aspirations. It is
a crisis because the transition to sustainability necessitates a paradigm shift in thinking and practice.
The coast is the frontline of this sustainability crisis.

Biologically diverse and productive coasts are the interface between the terrestrial and marine
realms. They are the quintessential place of nature’s bounty and opportunity. Coastal ecosystems play
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a pivotal role in the healthy functioning of global biogeochemical systems and processes, for example,
intercepting, storing and processing much of the terrestrial nitrogen flux [12,13], acting as nurseries for
a range of culturally, recreationally and commercially important species and supporting extraordinary
biodiversity [14—16]. Martinez et al. [16] estimate that the total value of coastal ecosystem services is
77% of the total global ecosystem services value of USD 33,268 x 10° per annum (pa) (i.e.,
$33 trillion pa)—well over twice the total economic (market plus non-market) value of terrestrial
ecosystem services—calculated by Costanza et al. [17]. Assigning a dollar value is instructive, but
does little to reflect the spiritual and cultural value of coasts [18]. Coasts constitute only a small
portion of the planet; about 1.2-12% of the earth’s surface [16,19]. However, they are
disproportionately productive and valuable. Consequently, coasts are thus the locus of acute population
growth and development intensification. An estimated 41-45% of global economic activity occurs at
the coast, 21 of the world’s 33 megacities are coastal and 40-50% of the human population lives within
100 km of the sea [16,19,20]. Moreover, coastal economic activity and populations are growing faster
than those in inland areas. Coasts are thus the primary habitat of humanity.

Human ingenuity and innovation have reaped handsome rewards from the coast. For millennia,
innovations in boat design and naval architecture have helped to catalyse and facilitate maritime trade
and cross-cultural connections and shaped global geopolitics. Sea-worthy vessels were developed
some 45,000 years ago—Ilong before maritime trade facilitated the expansion of the Arab empire in the
7th—13th centuries and later European exploration and colonization of the new world from the 15th
century through to more contemporary industrialization and economic globalization [21]. Innovative
building and infrastructure designs and construction practices laid the physical foundation and
continue to open up opportunities for strategically located coastal cities and towns (viz. modern coastal
engineering feats, such as the London’s Thames flood barrier, Hong Kong’s international airport on
reclaimed land or the coastal defences that were developed over centuries to safeguard Holland).
Innovation underpins successful port strategies (e.g., initiatives in communications, technology, layout
and sustainability at the Port of Rotterdam). More generally, the prosperity of coastal communities has
been enabled by innovative governance arrangements at various temporal and geographic scales. The
work of Ostrom, e.g., [22,23], in particular has shown that coastal and other communities can develop
and sustain innovative and sophisticated decision-making processes and enforcement mechanisms to
resolve conflicting interests to manage common property resources on a sustainable basis—
challenging conventional wisdom that control by central authorities or privatization is necessary to
avert the tragedy of the commons. The crafting of the United Nations Convention on the Law of the
Sea (UNCLOS) and associated agreements established the internationally recognized innovative
regime for governing marine affairs. In short, diverse technological, business and socio-political
innovations have enabled humanity to flourish in coastal localities around the globe.

Despite these innovations, coasts are under siege: coastal and marine ecosystems are amongst the
most imperilled of the earth’s systems [5,24,25]. Coastal-marine ecosystems are deteriorating faster
than any other system [25], and the extent of coastal degradation may already exceed that of any
terrestrial system [26]. These impacts are driven by a complex synergy of human activities that include
habitat transformation and destruction to make way for agriculture, mariculture and urban
development; overexploitation of coastal resources, such as fish; the release of a wide array of point
and non-point source pollutants; invasive exotic species; and abstraction from and alteration, damming
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and attenuation of river systems that have profound impacts on coastal ecosystems and the
sustainability of coastal livelihoods [27]. The synthesis of the first 10 years of research by the Land
Ocean Interactions in the Coastal Zone (LOICZ) programme clearly demonstrates that global change
jeopardizes the continued healthy functioning of coastal systems and their ability to sustain human
development [28]. Moreover, the prognosis for the future is bleak, especially given the anticipated
impact of climate change on the coast, which poses a grave threat to infer alia densely populated
low-lying deltaic coasts and small island developing states [29].

Hence, the coastal problématique: human ingenuity and innovation have precipitated and are
accelerating coastal degradation, escalating disaster risk and endangering coastal livelihoods and,
consequently, global human well-being. With the majority of the world’s population and economic
activity at the coast, the coast is the frontline of the sustainability crisis. How this crisis is handled at
the coast, therefore, sets the course for humanity’s struggle for sustainability.

The coastal problématique is the archetypal wicked problem, which, as explained by Rittel and
Weber [30], cannot be defined unambiguously or readily distinguished from other social dilemmas.
Moreover, it defies technical or optimal solutions and is inherently unresolvable in any objective or
scientific sense. Global change manifests itself with particularity in different coastal localities and
regions, reflecting the complex interplay of distinctive environmental, social, economic and cultural
dynamics, prevalent power differentials, injustice and inequity and divergent worldviews about how to
reconcile short- and long-term, public and private risk and interests. Business-as-usual is unsustainable
and untenable. The coastal problématique is not amenable to technical fixes or blueprint panaceas.
Hence, the innovation paradox: innovation is necessary to escape the vulnerability trap that past
ingenuity and prevailing endeavours have sprung upon humanity. New forms of innovation are
essential to secure the safety and sustainability of coastal communities. Business and technological
innovation need to be reframed and underpinned by transformative social and governance innovation
to build a prosperous and sustainable future for the world’s coastal communities.

3. The Nature and Dimensions of Innovation
3.1. What is Innovation?

The work of Schumpeter [31] is often cited as the point of departure for the study of innovation. He
defined innovation as a process that starts with the germ of an idea and progresses all the way to the
development of a marketable product that transforms the economy. Among other things, Schumpeter
described innovation as the outcome of entrepreneurs creating novel combinations of product (a new
good or service) and process (a new production or organizational process) innovation types. The study
of innovation has progressed considerably since then. For example, in addition to private sector
product and process innovation types, governance and public sector innovations include service
innovation (new ways of providing services, €.g., on-line tax forms), position innovation (new contexts
or users, e.g., the services for end-users), strategic innovation (new goals or purposes of the
organization, e.g., community policing), governance innovation (new forms of citizen engagement and
democratic institutions, e.g., devolved government) and rhetorical innovation (new language and new
concepts, e.g., a carbon tax) [32].
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In practice, innovations may involve elements of several types of innovation, and more complex
innovations are likely to be multi-dimensional [32]. Not surprisingly, there are many definitions of the
term innovation. Common to most definitions is the implementation of new or unconventional ideas
and practices [31-37]. Innovation is more than a minor improvement; it constitutes a transformation in
processes, practices organizations and/or systems. A distinction can, however, be made between
incremental and radical innovations to distinguish those innovations that represent incremental
advances on prevailing practice from those that mark a sea-change. A distinction can also be made
regarding the mode of innovation viz. component versus architectural innovation. The former refers to
changes in individual components of a system, with the system remaining intact, whereas the latter
refers to overhauling the system design and, hence, the way in which the components interact. In sum,
innovation is the practical application of novel ideas that results in significant real-world change;
thus, distinguishing the concept from invention, creativity and ingenuity. What can be learned from
innovation scholarship to chart a new course for coastal sustainability?

3.2. Innovation in Business, Society, Environment and Governance

There is a vast scholarship on innovation. It is beyond the scope of this article to review this entire
literature. Table 1 provides a sampling of contemporary literature on innovation in technology,
business, commerce and industry; and society and the environment.

Table 1. Sampling of business, social and environmental innovation literature.

Innovation in technology, Lo . . . .
. . Social innovation Environmental innovation
business, commerce and industry

C . Meaning, barriers, policies and
Role of social innovation in & P

Introduction and overview . . ) strategies for making the
fostering community well-being L .
[38,39] transition to sustainability
[48,49]
[56-62]
Nature of innovation and . . . L
.. Role of social entrepreneurs in Role of innovation in
approaches for strategizing . . . . . .
.. d managing stimulating social innovation sustainable business
organising an
. ) 50 development [63,64
innovation [37,40] [50] veop [ ]
Innovation in environmental
licy-making [65-67],
Facilitating technological Social innovation and citizen PO 'y m aking [ ]
. . including the temporal
innovation [41] movements [51] . . ..
dimension of policies and
practices [68]
What managers can do to ) ) ) ) )
) ) ) Methods for experimental social Unions, innovation and
stimulate innovation and . . .
.. innovation [52] sustainable development [69]
creativity [42]
The role of problem-solving in ~ Cultural expression, creativity Indicator systems for

sustaining innovation [43] and innovation [53] sustainability innovation [70]
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Table 1. Cont.

Innovation in technology,
business, commerce and Social innovation Environmental innovation
industry

. . . .. Innovation trends in and
Knowledge management in an  Innovation and disaster resilient

rtunities f tainabilit
age of complexity [44] communities [54] OPPOTTURTHES 10T sustainabl ity

in learning societies [71]

Environmental innovation that
is issue-specific, e.g., global
warming and social innovation
[72]; discipline-specific, e.g.,
coastal engineering [73];
locality-specific, e.g.,
innovative states [58] and
regions [74,75]; community
focused [76]; and sector-
specific, e.g., sustainable energy
[77] and electricity systems [78]

Innovation and entrepreneurship ~ Social innovation at different
[45] points in history [55]

Tools for creative thinking and
innovation [46]

Design-driven innovation [47]
Host of sector-specific studies

Much of the literature on innovation is framed by the imperative to foster innovation in technology
and business, with a focus on the private sector and at the organizational level of analysis. This focus is
obviously too narrow for understanding how to transform unsustainable coastal livelihoods.
Consideration needs to be given to innovations in societal practices, processes, institutions, structures
and systems, i.e., social innovation, and to insights from the growing literature on environmental
innovation [79], also referred to as green capitalism [80,81], green technology [82] and
sustainability- [83,84] or eco-innovation. Broadly speaking, eco-innovation is the process of
developing new ideas, products and processes and adjusting behaviour to achieve ecologically
sustainable outcomes. This scholarship recognizes that sustainable business and technological
innovations are facilitated by enabling social institutions and calls for complementary or
co-evolutionary innovation across business, technological and socio-political domains.

There is also an emerging literature on public sector and governance innovation [32,36,85-93] that
has particular relevance to coastal management thinking and practice. Governance innovations include,
for example, institutional changes (e.g., devolution of functions from higher to lower spheres of
government), changes in how services are provided (e.g., privatization of formerly State owned
entities) and new cooperative arrangements to make public decisions, provide public services or
administer public assets (e.g., various consultative, cooperative or collaborative arrangements in which
government shares some level of responsibility with other actors from the private sector and civil
society). Navigating the transition to coastal sustainability clearly necessitates innovation in the
governance arena. What then are the distinguishing features of governance innovation?
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3.3. Distinguishing Features of Governance Innovation

Innovation in the private and public sectors differs significantly. Lessons cannot be transferred
simplistically from the former to the latter [32,92]. Governance innovations differ from
intra-organizational innovations in products, services and production processes in at least two respects:
they are supra-organizational, involving networks of actors in transforming social systems; and they
extend beyond the development of products and productive processes to include the ways in which
productive activities are resourced, the processes to decide what to produce and the normative
standards used to assess the performance of the social production system [92]. According to
Hartley [32], innovation in the private sector is a virtue in itself, enabling companies to secure a
competitive edge. In the public sector, however, increasing public benefits and value (e.g., improved
service quality through agency re-organization) is necessary to justify innovation. Therefore, in the
public sector context, a distinction needs to be made between innovation and improvement. There is
value in learning from innovation successes and failures, because this can shed light on barriers and
opportunities for public sector innovation. This is particularly relevant for consideration of how
systems approach frameworks and how similar modes of innovation can be incorporated into public
sector practice. Innovation in the public sector is best viewed as a journey, rather than as a linear
process. Moreover, compared to the tangible reality of business and technological innovation, public
sector and governance innovations tend to be more intangible and ambiguous, because they typically
lead to new public services, changed relationships and political processes, rather than products and
production processes. Arguably, the most critical factor shaping the success of innovation in the public
sector is effective relationships and linkages between the innovators and end-users and key elements in
the social production supply chain [90].

The diffusion of innovations from early adopters to others or from one organization, locality,
jurisdiction or era to another has particular significance in the public sector [94]. Whereas competitive
advantage tends to inhibit innovation sharing between firms, improving governance performance
stimulates sharing or transfer of best practices to increase public value and benefits. According to
Rogers [95], innovations are not adopted on the basis of rational reflection on compelling scientific
evidence. Rather, people adopt innovations on the basis of subjective values and societal norms
mediated through interpersonal networks. Innovations are often initially perceived as uncertain and
even risky, and therefore, people seek out others like them who have already adopted new ideas. Early
adopters share their experience with their network of acquaintances; a process that can take a long
time. Those who shape public opinion and who draw on networks within and beyond a community can
act as brokers for the diffusion of innovation. The rapid spread of the Internet in the 1990s is a defining
exception regarding the speed of adoption. The Internet has transformed communication and social
networking and, consequently, how people adopt new ideas. In general, the rate of innovation diffusion
is closely related to the innovation’s relative advantage, compatibility, trialability and observability,
but, inversely, proportional to its complexity [95]. Diffusion of innovation across the public sector may
be slower and more difficult than that in the private sector, and the transformation of public services
and systems can take longer than that in the private sector [90]. Professionals and public sector
administrators can play a key role in both the development and diffusion of innovation. Local adoption
typically requires adaptation to local circumstances. Much remains to be done to understand the
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opportunities and barriers to the diffusion of governance innovations. In particular, there is a need to
understand better how networks hinder or facilitate public sector innovation through top-down,
bottom-up and/or lateral processes of decision-making and practice; and the direct and indirect
influences of the societal setting.

Moore and Hartley [92] identify five inter-related characteristics that distinguish public sector
innovations in governance from innovation in the private sector. First, innovations in governance
extend beyond specific organizational boundaries to encompass the networked decision-making,
financing and production systems of the entire social production process that potentially affects all
citizens. Such innovations reshape where and how socially productive activity occurs. In the past,
public service was the domain of governments, but it has been redefined so that responsibilities now
extend to a wide range of governance actors. This systemic change reconfigures the discourses, arenas,
networks and production systems for making social choices. Second, governance innovations tap into
new resources, including financial resources, labour and materials, as well as specialized operational
capabilities to achieve specific outcomes not previously accessible to the public sector. Third,
governance innovations extend the range of instruments available to governments to achieve societal
goals. Traditional police powers, taxation authority and the democratic mandate are supplemented by
moral persuasion to engage other role-players in public service. These changes are more than
superficial in that they can (re)shape the rules of the game, such as property rights and governance
roles and responsibilities. Fourth, governance innovations redistribute the right to decide on the use of
public assets and to define and judge public value. More actors are involved in the governance process
and reframe choices about what ought to be done, by whom, for whom, how, efc. In some cases,
government has opened up decision rights to other actors in civil society and the private sector. In
other cases, the decision-making locus has shifted from the individual to the state. Finally, governance
innovations need to be evaluated by the extent to which they enhance public value or improve social
performance—and, in particular, the extent to which they advance societal goals. In contrast, private
sector innovations can be evaluated by instrumental or utilitarian measures, such as lower production
costs. Efficiency and effectiveness may suffice as innovation measures for private sector organizations.
However, public sector innovations in governance use government authority and resources and
redefine rights and responsibilities for determining outcomes valued by the public. Governance
innovation should therefore be judged in terms of equity (i.e., fairness and justice) and sustainability,
as well as efficiency and effectiveness in achieving societal goals.

There has been a revolution in the governance of social production systems as many governments
explore new ways to resource their activities and build operational capacity and overall legitimacy to
achieve their objectives. These innovations have been systemic and diverse and underpin the transition
from traditional hierarchical government decision-making towards networked governance and more
devolved, horizontal, hybridized, communicative and associational forms of governance [96—103].
Understanding this evolution in governance and corresponding innovation characteristics helps to
locate coastal management endeavours, sheds light on why the coastal problématique persists despite
coastal management being an innovative arena of environmental governance and suggests
opportunities and challenges for future innovation.
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4. Evolving Governance, Innovation and Coastal Management
4.1. The Changing Character of Governance and Innovation

The term government refers to the formal organization of the public sector or state. Governance is
more than government and refers to the interactions of actors from the state, civil society and the
private sector to solve societal problems through power sharing, social coordination and collective
action [104]. Governance institutions extend beyond organizational structures and rules to include the
societal norms and standards that shape public values and perceptions and the interactions that take
place through formal and informal social choice mechanisms. Therefore, to understand governance,
one needs to focus on relevant actors, interactive practices, arenas and networks. One also needs to
understand how governance discourses and practices evolve and the inter-relationships between
specific governance episodes and underlying cultural norms and values and the interconnections
between the activities of particular actors, their networks and arenas of interaction, as well as wider
and deeper structuring forces [105]. Governance institutions typically have two countervailing
features. On the one hand, they are authoritative, constraining, disciplining and stabilizing. On the
other hand, they are generative, enabling, empowering and innovative. The challenge is to engage
these dynamic countervailing features in appropriate circumstances to foster individual behaviours and
citizen interrelationships that are socially equitable and desirable [105].

Ideological conceptions and practices of governance and public sector management have
evolved significantly in the post-war period, with significant corresponding innovations and
improvements [32,92,105]. For much of this time, governance was characterized as public service by
governments based on well-established administrative routines and rule-bound procedures that were
seen by many as the antithesis of creativity and innovation. Yet, in recent decades, in the face of
complex evolving and interconnected societal concerns, governance has opened up to include new
working relationships between the state and key actors in civil society and the private sector. Three
broad themes of governance and public management can be distinguished and reflect different ways in
which innovation is generated and adopted (see Table 2). This portrayal of evolving governance genres
and associated innovation draws mainly on Hartley [32], as well as selected literature on governance
and global change [106,107]. These conceptualizations of governance reflect distinctive ideologies and
can be associated with particular time periods. However, in practice, these alternative framings of
governance overlap and even co-exist. They also compete, because they reflect divergent ideologies
and posit alternative roles and responsibilities for policy-makers, public managers and the public. The
three conceptions of governance, and corresponding innovation characteristics, are traditional public
administration, New Public Management and networked governance.
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Table 2. Conceptions of governance and corresponding innovation (After Hartley [32];
Chapin et al., [106]; Underdal [107]).

Traditional public .
L. . New Public Management Networked governance
administration
Competitive, . .
Context Homogeneous and stable . o Diverse and in flux
self-interested individuals
Needs/ Complicated; defined Wants expressed Complex, volatile and
problems by professionals through markets prone to risk

Modalities of
governance

Hierarchies;
public servants

Markets; purchasers and
providers; clients
and contractors

Networks and
partnerships;
civic leadership

Strategy

State- and
producer-oriented

Market- and
consumer-oriented

Shaped by civil society

Key concepts

Public goods

Public choice

Public value

Resilient and sustainable

Key goals Maintain stability Efficient service delivery ] )
socio-ecological system
) Discount future and rel .
) Reduce uncertainty, then i y Embrace uncertainty:
Uncertainty . on market forces to guide . o
take action ) .. retain flexibility to adapt
service provision
) Innovations in
) Some large-scale national .. )
Innovation . . . organisational form more  Innovation at all levels
and universal innovations
than content
Improvements in
Large step-change managerial processes and Aiming for both
improvements initially, systems; customer focus transformational and
Improvement .. . . .
but less capability for produces quality continuous improvement
continuous improvement improvements in in front-line services
some services
Role of Announcers/ )
. Commanders . Leaders and interpreters
policy-makers comimissioners
Role of public Efficiency and
P Clerks and martyrs y ) Explorers
managers market maximisers
Role of the .
. Clients Customers Co-producers
public

These portrayals of governance reflect divergent conceptualizations of the context and nature of

societal needs and problems. They also indicate starkly different governance modalities, strategies and
key concepts and goals. From the Second World War through to the 1980s, traditional public
administration delivered public services through top-down legislation and rule-based bureaucracies.
The governance context was typically portrayed as homogeneous, and needs and problems were
considered to be complicated, but defined, analysed and solvable by professionals using technical
analysis to achieve the public good and maintain stability in the face of an uncertain future. National
and even universal innovation was brought about, but implementation was typically top-down—with
associated prescribed roles for policy-makers, public managers and the public—and limited capacity



Sustainability 2013, 5 922

for ongoing improvement and adaptation. The introduction of New Public Management from the early
1980s constituted a radical departure—supplanting big government with governance ostensibly
through the free market. Underpinned by neo-liberal thinking and a concomitant focus on
cost-effective, efficient and customer-oriented provision of public services, these sweeping innovations
resulted in extensive restructuring of government agencies and privatization of a range of public
services. However, the extent to which these innovations have brought about societal improvements is
deeply contested. As explained at the start of this article, these two conceptualizations of governance
have done little, at best, to avert the unfolding sustainability crisis. These conceptions of governance
stand in stark contrast to the emerging genre labelled networked governance. In contrast to the false
dichotomy between big government and the free market, networked governance seeks to mobilize
collective action through diverse governance modalities underpinned by collaborative partnerships and
civic leadership. Innovation needs to take place across all levels of governance, and the roles of
policy-makers, public managers and the public is appropriately and fundamentally redefined.
However, there are inevitably tensions between centralization and decentralization and networks and
hierarchies. Moreover, governance is imbued with milieu-specific cultures and practices that are
located in and are reshaping and being reshaped by particular cultural, economic, social and political
dynamics. These genres of governance, thus, co-exist and co-evolve with context-specific dynamics,
giving rise to distinctive discourses and practices. However, despite wholesale governance innovations
since the middle of the last century, the sustainability crisis is pervasive and deepening, especially at
the frontline of the coast. How does coastal management fit into this wider governance setting; and
how can coastal management endeavours be mobilized to facilitate the transition to coastal
sustainability? In short, how can the coastal innovation paradox be addressed?

4.2. Coastal Management in the Context of Governance Innovations

Coastal management has been in the vanguard of innovative environmental governance efforts that
have experimented with hybrid strategies involving diverse actors in pursuit of sustainability in a range
of settings [108,110]. However, the coastal problématique persists. Why this impasse? More
specifically, why is it so difficult to mobilize effective collective action for coastal sustainability?
Figures 1 and 2 adapt work by Healey and others [91,105,111,112] to portray the multi-layered
character of governance and how collective action is mobilized within and between different levels.
These layers are ever-present and constantly interacting, though the dynamics of different levels
operate at different speeds and scales and through different configurations of driving dynamics
(see Figure 1).

Specific governance episodes are the visible reality of particular actions and encounters. For
example, a partnership between local residents, a conservation non-governmental organization and the
local authority might secure resources to undertake a dune restoration project to manage coastal
erosion. The governance processes that set the rules of the game are where strategic direction and
projects for governance are created, framed and managed. This is where power dynamics are
constructed through coalition building and power politics; where power struggles ensue over who
frames and determines meaning, ideologies, practices and resources. For example, in the face of
coastal erosion and notwithstanding episodes, such as a local dune restoration project, politically and
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economically powerful beachfront property owners might be able to use their elite networks to
mobilize political will and government resources to construct a publicly subsidized hard-engineered
seawall to protect their properties against the threat posed by an imminent coastal storm season. Such
actions perpetuate prevailing political and economic interests and might result in environmental
impacts and outcomes that are the antithesis of the dune restoration endeavour and wider societal
interests. Governance processes (level 2) are connected to and constrained by specific episodes
(level 1) and the interests and capacities of relevant actors; and by the governance cultures (level 3)
that may or may not legitimize what individual actors do and how governance processes unfold in
particular contexts. Governance cultures may help or hinder the capacity of those seeking to make
particular strategic moves; or dynamics may evolve that challenge or reinforce the power of strategic
actors. Continual interaction between these layers of governance ensures that each level is influenced
by the dynamics and driving forces welling up from below or filtering down from above. A variety of
studies demonstrate that social and governance innovation at the grassroots level can only become
transformative if it helps to overcome the authoritarianism that is characteristic of many capitalist
societies [113-115]. Swyngedouw [116] argues that socially innovative approaches to
governance-beyond-the-state are decidedly Janus-faced (i.e., two-faced), particularly under
circumstances where politics-as-usual is dominated by market interests that erode democracy. Some
assert that innovative forms of participatory governance have become a new form of tyranny [117-118].
Prevailing governance innovation is characterized by ambiguity at best and dissonance at worst—
thwarting collective action for sustainability (see Figure 2).

Figure 1. Layers of governance episodes, processes and cultures.

Specific governance episodes
e.g. local dune restoration project
to manage coastal erosion

Governance processes

that set ‘rules of game’
e.g. political and economic elites
build subsidised seawall
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Figure 2. From dissonance to coherent governance episodes, processes and cultures.
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Work by Healey and colleagues demonstrates that governance processes (level 2) have typically
been a significant obstacle to the diffusion of social learning from specific episodes (level 1) and to the
realization of a governance culture (level 3) commensurate with societal aspirations for increased
engagement, relevance and legitimacy. Like the urban settings that Healey’s work explores, the coastal
setting is characterized by complex dynamics between and within these interacting governance layers.
For example, particular coastal management episodes are shaped by internal dynamics, as well as
external actor interests and interactions through the discourses, networks and resources that frame the
governance processes and define the rules of the game and through the more diffuse political,
economic and socio-cultural processes that frame governance cultures. Governance episodes, such as a
local dune restoration project, that strive to transform unsustainable practices may introduce innovative
ways of thinking and working that are exquisitely responsive to local needs. However, such efforts are
easily thwarted if dominant governance processes pursue goals that are unsustainable and mobilize
controlling processes and practices to maintain the status quo, as suggested by the example of local
elites mobilizing public resources to build a seawall to reduce their exposure to hazard risk. However,
there is not necessarily a predetermined functional fit between wider governance processes and
cultures and a particular governance episode, because local history, circumstance, capacity,
opportunity and creativity can reshape future governance directions.

“External pressures may push in similar directions, but will always become concrete only
in relation to specific local conditions, linked to local histories, capacities and
opportunities. Structural power may widen cracks in existing institutional landscapes
through which new ideas, new actors, new arenas and networks and new practices may
push through to expand and flow around a governance landscape. But whether these
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openings are exploited, by whom and for whom will always remain contingent on local
conditions, including the availability of what may be called ‘imaginative strategic grasp’, a
kind of intellectual/practical creative energy. Thus the trajectories of urban [or coastal]
governance transformation are not just contingent on the local institutional landscape but,
but are shaped by the imaginations which frame the mobilisations and struggles of
transformation processes” [105].

There is a deep-rooted cultural shift in perceptions about how coastal governance should work.
Many coastal communities are engaging in enterprising episodes of collective action to change how
governance works, creating a squeeze on dominant governance processes, discourses and practices.
Transformative social innovation in governance at a local level will only occur when formerly
excluded social groups are integrated into dominant processes [113—116,119]. This insight is
consistent with environmental governance scholarship that demonstrates that there is no fixed spatial
or temporal level appropriate for governing ecosystems. Rather, governance institutions need to
recognize the multi-level character of environmental problems and build social capital and stimulate
innovation and social learning within and between governance levels [22,23,106,108,110,120—-123].
Therefore, to chart a new course towards coastal sustainability, it is necessary for coherent innovations
to take place at all levels of governance. Prevailing dissonance is inimical to transformative
innovation. There is a need for coherent innovation in governance episodes, processes and cultures—
the institutional architecture of governance—to facilitate the transition towards sustainability
(see Table 3).

Table 3. Layers of governance and dimensions of innovation (After Healey [105]).

Layers of governance Dimensions of innovation
Specific governance e Diverse actors
episodes e Open, accessible and safe arenas
e Ambiences are welcoming, respectful, knowledgeable and
stimulating; with generative and insurgent potential
Governance processes o Networks and coalitions are diverse and mutually aware,

that set rules of loosely-coupled and flexible
the game e Stakeholder selection processes are open, transparent, safe
and flexible

¢ Open-minded, inclusive, informative and inventive discourses

e Facilitative and experimental practices, supporting
self-regulating processes

e Laws, formal competences and resource flow principles value

local initiative and encourage experimentation

Diversity is valued; attention focused on real-world societal

concerns; emphasis on performance not conformance

¢ Identity and open negotiation of values and ethics beyond
utilitarianism and consumerism; open-minded tolerance and
sensitivity encouraged

e Self-regulative and distributive; supportive and constraining

Governance cultures
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Coherent governance innovation involves governance episodes that engage diverse actors in a range
of open arenas that create safe, but stimulating, settings for developing new patterns of sustainability
thinking and practice. Governance processes need to be similarly inclusive, open and safe; and
stimulate and sustain inventive discourses, processes and practices through enabling formal and
informal institutions. Supportive governance cultures recognize and value diversity, facilitate
reflection on societal norms and values and encourage dialogue, experimentation and deliberation.
This is a tall order. Systemic governance innovations in recent decades have done little to avert the
sustainability crisis and, arguably, may have precipitated the crisis. Paradoxically, innovation is
necessary to navigate a way out of the vulnerability trap that past innovation has unwittingly set.
Business-as-usual needs to be transmogrified. Hence, the coastal innovation imperative: business and
technological innovation needs to be reframed and underpinned by transformative social and
governance innovations that secure a sustainable future for the world’s coastal communities. Coherent
innovations in governance episodes, processes and cultures are necessary to chart this new course.

5. Conclusions

Human ingenuity and innovation have precipitated a sustainability crisis. Coasts are the primary
habitat of humanity and the frontline in this crisis. How this crisis is addressed at the coast will set the
course for humanity’s struggle for sustainability. Paradoxically, innovation is necessary to navigate a
way out of the vulnerability trap set by past innovations. New forms of innovation are needed to secure
the safety and sustainability of coastal communities and, consequently, human well-being. Innovation
scholarship demonstrates that private sector innovations differ markedly from those in the public sector
and governance more generally. Notwithstanding wholesale governance innovations in recent decades,
the sustainability crisis persists. The shift from traditional public administration and New Public
Management towards networked governance opens up intriguing possibilities for coastal sustainability.
However, dominant governance processes that set the rules of the game tend to reinforce the status
quo. Innovative governance episodes that might open up opportunities for responsive and adaptive
practices and governance cultures conducive to sustainability are crowded out. Transformative
innovation necessitates governance episodes that engage diverse actors in a range of open arenas that
create safe, but stimulating, settings for eliciting new patterns of sustainability thinking and practice.
Governance processes need to be empowering; providing an inclusive and secure setting that
stimulates inventive discourses, processes and practices. Supportive governance cultures recognize and
value diversity, facilitate reflection on societal norms and values and encourage dialogue,
experimentation and deliberation. Hence, the coastal innovation imperative: to reframe and underpin
business and technological innovation with coherent governance innovations that lead to social
transformation for sustainability. The following article builds upon conclusions drawn here and posits
a transformative foundation of deliberative coastal governance to stimulate innovation and facilitate
the transition to coastal sustainability.
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