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The Policy Challenges: Looking Ahead
David Michel

The papers gathered in this volume present a rich variety of perspectives on the multi-
faceted challenges that climate change poses for coastal regions. Yet while each author 

takes a different angle of approach, certain shared issues run through their contributions. 
These salient threads trace several critical policy considerations that coastal managers will 
have to address. They also point to a number of unresolved questions for further research 
and analysis.

Climate Policy Mainstreaming and Integrated Coastal Zone 
Management 

Coastal zones are complex geographic entities. They encompass diverse human activities 
and ecological processes in interconnected maritime and terrestrial spaces. Global warm-
ing poses potentially significant threats to these interdependent systems and to the natu-
ral and built environments that support them. Emerging climate stresses will increasingly 
endanger the food security, water security, health, and livelihoods of coastal populations. 
Consequently, climate considerations must be “mainstreamed” into all aspects of policy 
formulation for coastal areas. Policymakers will need to practice Integrated Coastal Zone 
Management (ICZM), incorporating holistic environmental risk assessments into sustain-
able development planning that balances economic and social objectives with the preserva-
tion of vital ecosystem services.

Currently, much coastal zone management falls well short of this ideal. Frequently, per-
ceived economic priorities prevail at the expense of environmental considerations. For 
policymakers in developing countries across much of the Indian Ocean region, eventual 
climate impacts appear quite distant relative to more immediate poverty alleviation imper-
atives. In the Gulf countries, by contrast, spectacular wealth—not deprivation—has often 
overridden environmental concerns. Here, developers have built colossal artificial islands 
with little regard for the consequences to coastal ecologies.

Integrated policy planning requires decision makers to think across political boundar-
ies as well as across functional fields. Climate change impacts ignore administrative and 
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jurisdictional borders. Data collection, monitoring, and policy design should therefore cor-
respond to the scale of habitats, catchments, and ecological zones. Implementation should 
be defined by social and environmental rather than political parameters. Unfortunately, 
current policymaking too often restricts public deliberation and decision to particular 
stakeholders and policy elites. Local communities frequently find themselves excluded 
from centralized, state-level policy processes while ecosystem needs have no voice at all. 

In addition to arguments from social equity, there is also a pragmatic political case to 
be made for more inclusive decision making. Policy treatments that are inappropriate, 
inapplicable, or politically unacceptable to local contexts will not likely deliver satisfac-
tory results. Indeed, the practical success or failure of most policy intervention ultimately 
hinges on the commitment and conduct of local actors. Similar arguments apply in many 
cases to the private sector. Private firms, for instance, typically own the technologies that 
coastal communities will need to alleviate or adapt to climate impacts. Like other local 
constituencies, private firms can, by their behavior, either further or frustrate policymakers’ 
broader objectives. 

The Adaptation Imperative

Emissions mitigation remains essential to combating climate change. Adaptation efforts 
will be the more costly and extensive the greater the climate stresses to which societies 
must try to adjust. So too, beyond certain thresholds, adaptation measures may become 
fruitless or even counterproductive.* Nevertheless, even if the international community 
could halt all greenhouse emissions tomorrow, the accumulated inertial momentum of the 
climate system would still result in continuing global warming and centuries of rising sea 
levels. Indeed, evidence assembled since the Intergovernmental Panel on Climate Change 
released its Fourth Assessment Report in 2007 indicates that sea levels are already mount-
ing more rapidly than previously predicted.1 The countries most vulnerable to rising seas 
bear little historical responsibility for this trend and can do little to alter it, their emissions 
constituting a tiny portion of the world total. Consequently, policymakers must urgently 
undertake measures for adapting to climate changes that can no longer be avoided. 

Much climate adaptation, though, will unfold beyond policymakers’ control. Natural sys-
tems will move to adjust to changing climatic conditions regardless of—or sometimes 
despite—human actions. But they may (or may not) do so in ways conducive to human ends. 
Species may migrate; they may go extinct. Ecosystems, flora, and fauna can only adapt in 

* Thus, for example, boreholes can supplement freshwater supplies during the dry season affecting small 
islands. Extensive reliance on pumping underground reservoirs to compensate for shifting precipitation pat-
terns, however, can lead to surface subsidence of the land above, exacerbating the hazard small islands face 
from sea level rise.
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reaction to global warming; they cannot adapt in ways that counter climate changes, and 
their adaptations may fail. Ironically then, humans may have to intervene most emphati-
cally where they wish to preserve natural ecologies or sustain natural ecosystem services, 
such as to maintain protective coastal wetlands.

Climate change exposes coastal zones to both gradual, cumulative stresses such as sea 
level rise and episodic pressures from extreme events such as stronger cyclones. For the 
most part, policymakers evince considerably greater worry about the latter. Though it rep-
resents an incomplete assessment of the climate risk, this growing preoccupation with a 
potential increase in the frequency and severity of natural disasters may play a useful role. 
It supplies governments a sharper political catalyst than the remote motivation of prospec-
tive long-term threats. At the same time, moves to prepare early-warning systems, disaster 
management, and response strategies can serve more generally to build adaptive capac-
ity and bolster resilience to the broad range of climate change impacts.2 Yet, contrary to 
policymakers’ present perceptions, a number of coastal regions face greater dangers from 
the more chronic risks of climbing sea levels against which they have less ready defense. 
Many coastal communities, particularly those habituated to monsoon cycles, have devel-
oped numerous coping strategies for the already existing peril of recurring storms. In Ban-
gladesh, for instance, farmers have turned to floating gardens, called baira, in the face of 
seasonal flooding. But creeping saline contamination as rising sea levels carry saltwater 
into the river deltas gradually renders these gardens impracticable.

Adaptation Hardware and Software

Much of the current policy debates regarding climate change mitigation revolve around the 
challenges of developing new sustainable technologies and deploying them to developing 
countries. In the field of coastal adaptation, in contrast, myriad effective technologies are 
already in use across the developing world. Water desalination techniques for furnishing 
freshwater supplies are highly developed in the Gulf region and increasingly in the small 
island states. Bangladesh has built more than 12,000 kilometers (longer than the entire 
shoreline of Sri Lanka) of protective coastal embankments and hundreds of raised and 
reinforced storm shelters. Such technical options—what might be called “hardware” solu-
tions—are available for numerous adaptation problems.

For many countries, securing the “software” of adaptation—financial resources, institu-
tional structures, and social practices that support adaptation policies—has proven more 
problematic. Adaptation technologies are often costly, and the most vulnerable countries 
and communities frequently lack sufficient financial resources to acquire them. The parties 
to the international greenhouse regime established by the United Nations Framework Con-
vention on Climate Change (UNFCCC) and the follow-on Kyoto Protocol have created a 
dedicated Adaptation Fund, but financing levels to date are sorely inadequate.
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Current UNFCCC analyses report that financing adaptation measures in coastal zones will 
require additional annual investment flows of US$11 billion per year by 2030. But these 
estimates, like most such studies, consider only the incremental cost of adaptation—that is, 
they suppose that there is already good infrastructure in place to upgrade against climate 
change. In many places, however, particularly in the developing world, this is not the case. 
Consequently, many coasts face a preexisting “adaptation deficit” that most adaptation cost 
calculations miss. Two additional deficiencies further weaken the UNFCCC conclusions. 
First, the UNFCCC numbers rely on projections of future sea level rise that now appear 
too conservative. Second, the estimates fail to consider significant coastal impacts beyond 
sea level rise, such as the danger of more severe storms. As a result, one recent review sug-
gests that actual coastal adaptation needs could plausibly reach three times the UNFCCC 
figures, while the costs of making up the coastal adaptation deficit likely exceed the US$11 
billion per year the UNFCCC reckons future adaptation will demand.3 At the most recent 
international negotiations, held in Copenhagen in December 2009, the developed country 
parties jointly pledged to mobilize US$100 billion annually in public and private financing 
by 2020 to help fund mitigation and adaptation in developing countries. (By comparison, 
the World Bank’s World Development Report 2010 put combined annual adaptation and 
mitigation requirements by 2030 at US$275 billion.4) But the Copenhagen accord is legally 
nonbinding. Moreover, several critical questions remain about where this money will come 
from, how much will be “new and additional” over existing development assistance, and 
whether developed countries will make the funding conditional on developing country mit-
igation policies or other obligations—a possibility the developing countries hotly reject.5

Establishing effective adaptation strategies also exacts substantial demands on policy 
institutions. Adaptation is necessarily site specific. Planning and implementation ought to 
engage the participation of local communities, incorporate local knowledge, and reflect 
the local specificities of the particular environments in which policies will be enacted. Yet 
policymakers often simply do not have the detailed local information (e.g., fine-grained 
climate models to project local impacts, empirical time-series records of climate indicators, 
etc.) to so tailor policy decisions. Similarly, policymakers frequently lack the financial and 
institutional resources and processes to effectively monitor, evaluate, and revise national 
policies, much less local measures.6 Many policy declarations and action plans initiated 
by national governments and regional organizations rest unexecuted. They are not car-
ried down through the ministries, to local levels, or to the point of technical application. 
Mechanisms for gathering and diffusing policy lessons and best practices across locales, 
countries, or regionally remain largely to be developed. 

Finally, beyond technological strategies, meeting the climate challenge will demand 
behavioral changes from human society and conceptual shifts from decision makers. The 
persistent uncertainties and long time horizons characterizing climate risks create a novel 
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decision environment requiring the development of new cognitive paradigms for framing 
policy planning and choice.7 As yet, however, these changes have still to be realized.

“Small Islands, Big Issues”

The small, low-lying island nations embody in concentrated form many of the thorniest 
challenges that climate change poses to coastal regions. They make virtually no contribu-
tion to the greenhouse gases that drive climate change, yet they will bear the full brunt of 
global warming’s direst consequences. The small island states are essentially completely 
coastal; no point lies farther than a few kilometers from the sea. The coastal impacts of 
climate change will inevitably reverberate throughout these societies. To these countries, 
slow sea level rise and sudden storm surges alike represent existential threats that could 
potentially eradicate them entirely.

For the so-called small island developing states (SIDS), even more so than for other coastal 
countries, adaptation constitutes a vital national priority. To be sure, the small islands con-
tinue to press for vigorous mitigation targets, advocating more stringent emissions reduc-
tions than most other countries espouse. Nevertheless, the SIDS exhibit growing impa-
tience with the slow pace of the international negotiations. The small island nations simply 
cannot wait. And indeed they have not.

Small island states now stand in the vanguard on many fronts of climate policy and inte-
grated coastal management. Despite their own insignificant emissions, they have begun 
to move aggressively to curb their greenhouse gas production as well as build their adap-
tive capacities. Mauritius, for instance, has launched a “Sustainable Island” initiative, sup-
ported by the government of France, heavily devoted to developing wind and solar power. 
In 2009, the Maldives announced its intention to become fully carbon neutral within the 
decade by switching wholly to renewable fuels.8 So too, Seychelles already mainstreams 
climate policy into crosscutting issues of coastal development through 10-year national 
environmental management plans. And all the island countries are partnering with the pri-
vate sector to promote sustainable tourism. (Although, much as they champion adapta-
tion strategies, the small island nations—and the developing countries in general—have 
announced more action than they have implemented.) Indeed, such is the policy commit-
ment of the island countries that several observers suggest that the SIDS could serve as 
key proving grounds where adaptive policy measures can be field tested against emerging 
climate impacts. 

Despite their avowed political will, geography condemns the SIDS to an inescapable pol-
icy bind. The small island nations can only accommodate or protect against so much cli-
mate change; they have no space to practice the third adaptation option of retreat. Without 
rigorous mitigation measures from the rest of the world—an eventuality over which they 
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exercise no control—countries such as the Maldives, Mauritius, and Seychelles, might be 
forced to abandon certain islands, or even evacuate their territory altogether. 

Such population displacements would have multiple, tangled implications for the coun-
tries of origin, the destination countries, and the migrants themselves. For example, the 
first people to move would likely be those with the capacities—money, job skills, family 
ties—to do so, leaving behind the more vulnerable and those with lesser resources. What 
impacts would this have on the sending states? How would such migrants be received in 
countries that may already be poor and crowded? Where should climate migrants go? To 
the nearest country? To polluter countries that “caused” the migrants’ plight? To countries 
with jobs? To countries with space, with the requisite environmental carrying capacity? 
What becomes of the citizenship of a people whose country has disappeared? What of the 
citizens of other countries now living in the small island nations? (In addition to its native 
population of some 300,000 people, the Maldives is home to an additional 67,000 expatri-
ate workers who are not counted in the census.9) What becomes of the sovereignty—or of 
the Exclusive Economic Zones—of states swallowed under the waves? Should such migra-
tion be left to the choices of individual emigrants and the disparate decisions of various 
immigration authorities? Or should climate migration be prepared or planned for in some 
way? The presidents of the Maldives and Kiribati have spoken of buying land in other 
countries as a safe haven to which their compatriots could move if necessary.10

The same questions could be asked about potential population movements within climate-
afflicted states, from the flood-prone Nile Delta to other regions of Egypt, for example. 
Is there a “right” to migrate under such circumstances? Is there a “right” not to be forced 
to migrate by such circumstances? The possibility that unchecked global warming could 
generate thousands, hundreds of thousands, even millions of climate refugees from island 
states and other countries as well poses tremendous political and ethical dilemmas with 
which the international community has barely begun to wrestle.

Unresolved Policy Questions
The policy problems and preoccupations tackled by the authors of this volume shed light 
on many significant issues but leave several important questions outstanding. Chief among 
these is a tension threaded throughout the papers linking policy process, actors, and sub-
stance. The goal of developing and implementing holistic coastal management strategies—
integrating multiple actors, uses, and demands at multiple scales—may conflict with the 
objective of crafting policies to reflect local specificities. Holistic approaches must neces-
sarily assimilate multiple competing considerations, eventually muddying or compromis-
ing some in favor of others, departing from unique contexts, and abstracting local particu-
larities. Locally tailored strategies, on the other hand, depend on context; they cannot be 
abstracted without losing their specificity. 
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Integrated Coastal Zone Management represents the dominant policy approach for grap-
pling with this dilemma. Indeed, some experts argue that ICZM needs to be applied globally 
to meet the myriad emerging challenges imposed by global environmental change.11 The 
ICZM paradigm itself, however, rests on some unsettled foundations. At its core, ICZM 
proposes consultation among contending stakeholders and coordination among diverse 
interests and institutions in order to reach policy decisions. But ICZM offers no constant 
guide as to how such consultation and coordination are best organized. What stakehold-
ers must be consulted and what decision rule should apply when their interests diverge or 
their needs conflict? Does policy coordination necessitate institutional integration? If so, 
then how much integration, formal or informal, involving which institutions, is required? 
ICZM has no definitive answers. Ultimately, opines one expert, “coastal management is an 
irreparably complex phenomenon…[T]he ‘multi-layered political administrative system’ 
notoriously criticised in the ICZM literature…is neither a temporary flaw in the system nor 
a short term administrative aberration; it is structurally inevitable.”12

By the same token, to formulate policies integrating multiple sectors across multiple scales, 
decision makers must determine what sectors to include and what scales to balance. But 
ICZM has yet to define consistent parameters for delimiting its effective sectoral scope and 
appropriate geographic extent. Thus, for example, coastal managers well know how inland 
rivers influence the seaboard. The water runoff, mineral sediments, and organic materials 
draining from upland basins continually nourish estuaries, fertilize wetlands, renew and 
reconfigure shorelines, and shape and reshape coastal deltas. Human interventions weigh 
heavily on these processes. According to recent global studies, upstream dams and diver-
sions now trap almost one-third of all the sediment flow that would otherwise have reached 
the coastal zone. Absent these sediments to replenish the land that river currents carry 
away, deltas will suffer greater relative sea level rise. One assessment found that this loss 
of river-borne sediment accounted for substantially more relative sea level rise than did 
mounting ocean levels in nearly 70 percent of 40 deltas surveyed around the world.13 Water 
policymakers are keenly aware of these trends. And, ironically, water mangers widely 
employ techniques of Integrated Water Resources Management (IWRM) quite similar in 
approach to ICZM. Yet ICZM and IWRM have developed as largely separate disciplines, 
rarely linked in planning or in practice.14

The international climate negotiations provide a telling test case illustrating the difficulty 
for decision makers of keeping both the whole and the parts of the climate problem in view 
to structure an integrative policy vision. Despite years of deliberations, governments seem 
to have not yet reached satisfactory solutions. Where large delegations allow individual 
representatives to concentrate on particular topics in detail, the view of each authority is 
fragmented by specialization. Where smaller delegations oblige fewer diplomats to cover 
the broader field of issues, no authority can comprehend the whole in any depth. Resolving 
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these tensions, if indeed it can be done, will place significant demands on the financial, 
organizational, and human capacities of governing institutions. The organizing principles 
and institutional architectures—local, national, regional, and global—of the governance 
structures required to meet this policy puzzle remain to be established.
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