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Abstract This article explores the drivers, benefits, and challenges facing climate change
adaptation in the Maldives. It specifically investigates the “Integrating Climate Change Risks
into Resilient Island Planning in the Maldives” Program, or ICCR, a four-year $9.3 million
adaptation project being funded by the Least Developed Countries Fund, Maldivian
Government and the United Nations Development Program, and nationally executed by the
Ministry of Housing, Transport and Environment of the Maldivian Government. The article
asks: what is the perception of coastal adaptation in the Maldives, and what are the potential
contributions from the ICCR project? To answer this question, the article summarizes eight
primary sectors vulnerable to climate change in the Maldives: human settlements, critical
infrastructure, tourism, fisheries, health systems, water, food security, and coral reef
biodiversity. It then describes the genesis and background behind the ICCR, which addresses
many of these vulnerabilities by demonstrating coastal protection measures. Benefits to the
ICCR include improving physical resilience by deploying “soft” infrastructure, institutional
resilience by training policymakers and enhancing good governance, and community resilience
by strengthening community assets and awareness. Challenges include ensuring that adaptation
efforts are enough to truly respond to climate vulnerability, lack of coordination, and short-term
thinking among business and community leaders.

Keywords Maldives . Adaptive capacity . Climate change adaptation . Resilience

1 Introduction

Many geological and economic factors make the Maldives at grave risk to climate-change
affiliated alterations in sea level, precipitation, sea surface temperature, storm activity, swell
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waves, and ocean acidification (United Nations Development Program 2007b). Geographic
and geophysical traits, such as its small size, low elevation, narrow width, and dispersed
nature of coral islands and reefs make the country especially vulnerable to rainfall flooding
and ocean induced flooding. About half of human settlements in the country are within
100 m of the shoreline along with almost three-quarters (70%) of critical infrastructure such
as airports, power plants, landfills, and hospitals. As the Global Environment Facility
(2009a: 3) summed it up, “no settlement on the Maldives is entirely safe from the predicted
impacts of climate change.” Khan et al. (2002) note that the Maldives is the “flattest
country on earth” and “extremely vulnerable” to climate change, so much that 85% of its
geographic area could be underwater by the year 2100 if sea levels rise under more extreme
projections.

Yet despite the need for countries such as the Maldives and climate planners in general
to focus on empirical adaptation projects, much of the peer-reviewed academic literature
continues to emphasize local mitigation of greenhouse gas emissions through renewable
energy (see Van Alphen et al. 2007; Van Alphen et al. 2008a; Van Alphen et al. 2008b) or
specific vulnerability to climate risks (See Ministry of Home Affairs, Housing, and
Environment. 2001; Woodroffe 2005; Woodworth 2005; Church et al. 2006; and
Republic of Maldives 2007). This article therefore explores the drivers, benefits, and
challenges facing ongoing climate change adaptation efforts in the Maldives. It
specifically investigates the “Integrating Climate Change Risks into Resilient Island
Planning in the Maldives” Program, or ICCR, a four-year $9.3 million adaptation project
being funded by the Least Developed Countries Fund (LDCF), Maldivian Government
and the United Nations Development Program (UNDP), and nationally executed by the
Ministry of Housing, Transport and Environment. It asks: what is the perception of
coastal adaptation in Maldives, and what are the potential contributions from the ICCR
project?

The article begins by describing its research methods, consisting of research interviews,
field research, and a literature review. It then summarizes eight primary sectors vulnerable
to climate change in the Maldives before describing the genesis and background behind the
ICCR. The paper emphasizes components that promote capacity development, demonstra-
tion projects, risk reduction, and knowledge management. Benefits to the ICCR include
improving physical, institutional, and community resilience. Challenges include ensuring
that adaptation efforts are enough to truly respond to climate vulnerability, lack of
coordination, and short-term thinking among business and community leaders.

The importance of such an exploration is threefold. First, it focuses intently on the
benefits to climate change adaptation, which may be more appropriate and effective
than global mitigation for least developed countries such as the Maldives as well as
other small island developing states. Biermann and Boas (2008) estimate that by 2050
more than 200 million people could lose their homes due to climate change. By 2080
increased storm surges could affect 103 million additional people and floods, droughts,
and storm surges could all hurt water availability and quality and affect 1.5 billion people.
Adapting to these climate-related impacts will only become more salient over time.
Second, this study treats adaptive capacity and resilience as multidimensional, comprised
not only of physical measures such as improved infrastructure or stronger technology but
also institutional measures such as good governance and political awareness and social
measures such as standards of living and community assets. Third, the article investigates
the challenges facing adaptation efforts in practice, barriers that will have to be overcome
if infrastructural, institutional, and community resilience are to be meaningfully
strengthened.
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2 Research methods & country background

To better understand the expected impacts from climate change on the Maldives,
government policy, community resilience, and adaptive capacity, the author relied on
primary data from research interviews and site visits. Data collection was qualitative and
involved the asking of semi-structured questions to respondents, sometimes referred to as
“guided introspection,” “intensive interviewing” or “responsive interviewing” (O’Sullivan
et al. 2010; Wallendorf and Brucks 1993: 341; Yin 2003; Hancké 2009). This process asks
participants a set of standard inquiries but then allows the conversation to build and deviate
to explore new directions and areas. The method is most appropriate when the research
objective is to comprehend how individuals perceive of a particular program or project. The
interview process also facilitates a more targeted discussion on a given topic, and can
provide insightful knowledge related to complex events, especially since most case studies
and projects are about human affairs, and best discussed by humans (Yin 2003). Lastly,
interviews were chosen because, unlike documents which can take months or even years to
be published, or surveys which can take months to be distributed, they enable the collection
of recent data which (at the time of the interview) was not yet available in other formats.

In structuring the interview questions, the author relined on an inductive or “grounded”
approach to the inquiry in order to minimize interpretative bias caused by researchers trying
to force responses into preset cognitive frameworks. Being “grounded” means the author
commenced research without preformed hypothesis, and instead formed conclusions around
the collected data itself (Strauss 1990). This approach was implemented by fixing four
initial questions for each interview and then allowing interview subjects to respond in as
much detail as they wanted. The four questions were: i) “What are the primary
vulnerabilities the Maldives faces from climate change?;” ii) “What are some of the
expected benefits from the ICCR project?;” iii) “What are some of the challenges facing the
ICCR project?;” and iv) “What general lessons for public policy and climate policy can be
learned?”. The author supplemented these questions with “probing response techniques”
when clarification or elaboration was sought and “reflecting response techniques” in order
to elicit deeper reflection when warranted (Whetten and Cameron, 2010).

The author conducted more than thirty semi-structured research interviews at various
institutions selected to represent a mix of various government and planning agencies
including the United Nations Development Program and Maldivian Ministry of Housing,
Transport, and Environment along with nongovernmental organizations such as Bluepeace,
tourist operators, and community leaders. Interviews were conducted face to face, lasted
about an hour, and were transcribed. These interviews were supplemented with six site
visits to the islands of Hulhulé, Hulhumalé, Malé, Maradhoo, Gan, and Villingili. These site
visits involved speaking with more than fifty local residents and community leaders about
climate change and adaptation. Table 1 provides the list of institutions where interviews and
site visits were conducted, and Fig. 1 summarizes the demographic details of participants.
Potential biases within the sample include a preponderance of highly educated participants
(almost two-thirds having a postgraduate degree), men (more than 80% of participants), the
middle aged (72% aged 26 to 45), and those working in government or for multilateral
institutions such as the Ministry of Housing, Transport, and Environment and the United
Nations Development Program

Confidentiality was mutually agreed upon at the beginning of each interview to adhere
to institutional review board guidelines at the author’s institution, meaning respondents’
comments are incorporated anonymously into the discussion below without direct
attribution. Such anonymity was intended to encourage candor, to protect respondents
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from retaliation over divulging potentially controversial information, and to underscore that
individuals were not speaking on behalf of their institutions and were instead giving their
personal opinion. Furthermore, the author took what participants said at face value;

Table 1 Location and Institution for research interviews and site visits

Institution Location

United Nations Development Program Malé, Maldives

World Bank Group Malé, Maldives

Asian Development Bank Malé, Maldives

Islamic Development Bank Malé, Maldives

Global Environment Facility Malé, Maldives

Ministry of Housing, Transport, and Environment Malé, Maldives

Ministry of Trade and Industry Malé, Maldives

Ministry of Finance Malé, Maldives

Bluepeace Malé, Maldives

Malé Harbor Site Visit Malé, Maldives

Island of Gan Site Visit Gan, Maldives

Island of Villingili Site Visit Villingili, Maldives

Island of Maradhoo Site Visit Maradhoo, Maldives

Climate Change and Energy Department Malé, Maldives

Maldives Meteorological Service Hulhulé, Maldives

Hulhulé Island Site Visit Hulhulé, Maldives

Island of Hulhumalé Site Visit Hulhumalé, Maldives

Fig. 1 Demographic characteristics of expert interview respondents (n=36)
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participants were not prompted, nor did they have answers suggested to them. This
technique requires researchers to acknowledge that their position is just as valid of those
they are interviewing, and implies a special responsibility to look at local events and cases
within their own frames of reference, minimizing researcher bias (Atkinson 1988; Martello
and Jasanoff 2004). Interestingly, the results below are almost unequivocally positive about
the ICCR project, but this is not because the author was selective about which quotations or
comments were included in the study. The author also has no direct involvement with the
ICCR project or any known conflicts of interest.

To provide a degree of validity, interview responses were “triangulated” with each other
and interviews and site visits were reinforced by a review of the academic literature. The
review consisted of project reports prepared by the World Bank, Global Environment
Facility, and United Nations Development Program (though these documents are not
externally peer reviewed), energy and climate journal articles providing research findings
on the Maldives, and reports providing facts and figures on the Maldives.

The Maldives was chosen for analysis because it is an archipelago of 25 low-lying
coral atolls and 1,192 islands located on the submarine ridge in the Indian Ocean,
about 750 km south of India and Sri Lanka, and depicted in Figs. 2 and 3. Figure 2
shows the geographic distribution of atolls and Fig. 3 the low-lying nature of the
country’s islands and islets from the air. Two hundred of these islands are inhabited. The
country is the sixth smallest sovereign state in terms of land area and its largest island on
Laamu Atoll is barely six square kilometers. Moreover, just 4% of the country’s islands
are greater than one square kilometer, and the average altitude for the entire country is a
very low 1.5 m (Khan et al. 2002; Global Environment Facility 2009b). Malé, the capital,
is 1.7 km long and 0.7 km wide, making it the most densely populated town in the world
with its 110,000 citizens (Ramesh 2008). Oddly, however, the rest of the country has a
low population density, with a population of 310,000 spread across 90,000 square
kilometers. Population rates in thirteen of the twenty inhabited atolls are actually in
decline and more than one third of the country lives in the capital; only three other islands
(Hithadhoo, Fuvahmulah, and Kulhudhufushi) have a population greater than 5,000.
Many islands in the Maldives are actually sandbars that come and go with the changing
currents, earning the country the title woden adhi girun, which means “the nation of
appearances and disappearances” (Vince 2009: 37).

Politically the Maldives is divided into seven provinces, twenty atolls, and 194 inhabited
islands, though the administrative category of an island is not necessarily geographic. One
inhabited island may include two or more geographic ones, and one geographic island may
constitute more than one inhabited island. Islands are thus based more on community roots
and patterns of human settlement than geography (United Nations Development Program
2009a). Economically, the largest sources of GDP are (in order) tourism, fisheries, and
agriculture. The World Bank (2010: 2) called tourism “the lifeblood of the Maldivian
economy” since it accounted for 30% of GDP in 2009, meaning economic output falls or
rises in lockstep with it (see Fig. 4). The country is so heavily dependent on sea-based
transport that it boasts six times as many boats (25,098) as cars (4,042) (Ministry of
Finance and Treasury 2010).

3 Maldivian vulnerability to climate change

Interview respondents along with the government’s National Adaptation Program of Action
(Republic of Maldives 2007) identified eight primary sectors vulnerable to the impacts of
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Fig. 2 Geographic map of the
Maldives
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climate change, though not all of these are addressed by the ICCR, which deals primarily
with coastal protection.

The first is land, beach, and human settlements. As one government official explained,
“geographic and geophysical constraints force communities here to live close to the sea.” About
half (44%) of all human settlements and 47% of all houses are within 100 m of the sea. These
settlements are already at risk to rising sea levels, storms, and floods. Severe weather events
from 2000 to 2006 flooded 90 inhabited islands at least once and 37 islands regularly. Sea
swells in 2007 inundated 68 islands in 16 atolls, destroyed 500 homes, and necessitated the
evacuation of 1,600 people (Republic of Maldives 2007: 21). Also, 97% of inhabited islands
reported beach erosion in 2004 and almost two-thirds (64%) reported severe erosion. Yet “the
scarcity of land in the Maldives, the smallness of the islands and extreme low elevation makes
retreat inland or to higher ground impossible” (Republic of Maldives 2007: 22)

The second is critical infrastructure including five airports, three major sea ports, 128
island harbors, 350 piers and also causeways and roads, waste management and sewer

Fig. 3 Aerial view of Dhaalu atoll in the Maldives. Source: Author

Fig. 4 Maldivian GDP and tourist arrivals growth, 2000 to 2010. Source: World Bank 2010: 2
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systems, power plants and electricity networks, hospitals, and schools. Seventy percent of
critical infrastructure in the Maldives is within 100 m of the shoreline. Figure 5 shows a
plane taking off at Malé International Airport a mere 1.1 m above sea level. The Global
Environmental Facility (2009b: 5) valued these coastal assets at $200 million, which may
not sound like much except that the annual GDP of the Maldives is only $770 million
(United Nations Development Program 2007a). As the GEF concluded, “if appropriate
adaptation measures are not taken, frequent inundations could virtually obliterate critical
infrastructure” (Global Environment Facility 2009b: 24).

The third is tourism. Ninety percent of all resort infrastructure and 99% of all tourist
accommodation is within 100 m of the coastline. As one businessperson put it, “tourism is
the single most important asset at risk from climate change, for impacts on tourism spillover
into everything else, from balance of payments and interest rates to the revenue available to
the government for healthcare and education.” Rising sea levels, however, erode beaches at
these resorts and saltwater intrusion has started contaminating groundwater, making water
more expensive and choking tropical vegetation. Similarly, increasing ocean acidification
and the bleaching of coral reefs have threatened diving operations.

The fourth is fisheries. One-fifth of the population depends on fisheries for food and
livelihood, particularly skipjack and yellow fin tuna. Yet changing ocean temperatures are
pushing fish stocks further away from the islands, and declining winter and spring snow cover
in Eurasia has altered temperatures and humidity, hurting the production of phytoplankton and
the prevalence of live bait throughout the Indian ocean (Adam 2006; Chandrappa et al. 2011).

Fifth is human health and disease epidemics. Changing precipitation patterns and
flooding have contributed to water- and vector-borne diseases and the increased morbidity
and occasionally mortality that accompany them (Moosa 2008). One government official
argued that “dengue outbreaks are the most serious, with a current epidemic threatening
about half of the islands and projected to spread to three-quarters of them as mosquitoes
breed.” Water borne diseases such as shigella and diarrheal diseases have also become more
pronounced in children under the age of five, spread by an increase in flooding. Indirectly,
climate change has contributed to malnutrition and limited the accessibility and quality of

Fig. 5 A Sri Lankan Airbus A340 prepares to take off from Malé International Airport. Source: Author
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health care; as one participant noted “it is difficult to distribute food or transit to hospitals
and clinics during storms and floods.”

Sixth is water quality and availability. The Maldives relies on three natural sources of
water—a shallow freshwater aquifer lying beneath some of the islands, groundwater, and
rainwater collection and catchment—and one artificial source, desalination. Freshwater and
groundwater are at risk to saltwater intrusion and catchment at risk to a decline in
precipitation, as well as increased demand for water from a burgeoning population
(Mohamed 2009). One NGO respondent noted that “we are now seeing droughts and water
shortages on many islands in the Maldives where there were none before, not common at
all, as well as more frequent inundation of islands and salt water intrusion of freshwater
supplies.” Also, catchment and rainwater storage areas currently in use were described as
“vulnerable to flooding and high wave incidences meaning they are frequently
contaminated with salt water.” Desalinated water can help alleviate these shortages, but
“is often used only at resorts, is very energy intensive, and prohibitively expensive.”

Seventh is agriculture and food. Total cultivatable land area in country is only 27 square
kilometers, giving farmers and communities enough arable land to grow a few bananas,
watermelons, coconuts, papayas, cabbages, and a limited number of other vegetables and
fruits. Yet the scarcity of this land, poor soil quality (it’s mostly sand), and ease with which
it is flooded and eroded has deleterious effects on food security. Changes in temperature,
precipitation, and the timing of severe weather events have increased the heat stress on
plants, changed soil moisture, and reduced soil fertility. Competing water needs have meant
less water for irrigation and crop production, and some islands are “losing arable land due
to encroachment and beach erosion.” Indirectly, food distribution is done by boat, and
storms can interrupt food supply. Collectively, these threats mean that about 7% of the
Maldivian population experiences food shortages each year lasting longer than 10 days
(Republic of Maldives 2007) and some shortages on remote islands have extended beyond
30 days (Ministry of Home Affairs, Housing, and Environment 2001).

Eighth is coral reef biodiversity. Despite its small geographic size, the Maldives is home
to the seventh largest coral reef system in the world and two of the largest natural atolls, the
Thiladhunmathi Atoll and Huvadhoo Atoll. The country has 23 other natural atolls and
2,041 distinct coral reefs home to about 1,100 species of fish, 180 species of stony coral,
and 240 species of hermatypic coral in addition to endemic whales, sharks, dolphins, and
turtles (Republic of Maldives 2007: 38). Coral reefs thrive in a narrow temperature range,
meaning when sea temperatures change too quickly, coral bleaching can occur. At least
seven “severe” coral bleaching events have already occurred in the Maldives over the past
30 years. One recent assessment even referred to them as “sinking ships” given their
likelihood of destruction (Maschinski et al. 2011).

Respondents noted that coral reef ecosystems are “highly sensitive” to changes in
temperature, with many “already at or near their thermal limits.” Furthermore, respondents
stated that “coral mining, reef blasting, dredging, and solid waste disposal are all hurting the
health and productivity of Maldivian coral reefs.” Another commented that “even though reefs
act as an important coastal protection asset, we have tended to view them as a resource, and
destroyed them accordingly.” Figure 6 shows a woman sorting coral reef fragments to line her
sidewalk, a sign of prestige, as well as pieces of reef for sale in a local gift shop near Malé.

In isolation, any one impact area might be daunting; taken collectively, they could
engender a crisis of national proportions. The past decade has thus seen the Maldivian
government support the idea of “Safer Islands” through the “Safer Island Development
Program,” or SIDP—basically identifying islands with favorable geophysical and economic
characteristics that make them more resilient to climate change. Such islands were also
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sometimes called “Focused Islands” or “Primary Islands.” The SIDP strategy was to identify
and populate a range of islands that would act as “safe havens” for people forced to migrate
before or after natural disasters induced by climate change. It was heavily funded and backed by
the Seventh National Development Plan, which wished to demarcate ten “Safer Islands”
(United Nations Development Program 2009a; Global Environment Facility 2009a).

Yet several components may have worsened climate change or lowered resilience over
the tenure of this program. The United Nations Development Program (2007b) concurred
when it reviewed climate change risks throughout the country and noted that no truly “safe”
islands exist in Maldives. Each island has a threshold for which it can handle floods and
severe weather events, regardless of its geophysical traits. Furthermore, recent human
activities have only increased the vulnerability of many islands. Poorly engineered or
implemented coastal protection measures such as dredging to create sandbars or erecting
seawalls has unintentionally reduced the flow of nutrients to coral reefs, weakening a
natural shield against storm swells and surges. Coastal communities have removed
vegetation to make way for the expansion of settlements and resorts (See Fig. 7), and mined

Fig. 6 Unsustainable harvesting of coral reefs in the Maldives. Source: Author and Chow Yeen Lei, used
with permission
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sand so that it can be used in construction (see Fig. 8). These activities have also increased
the exposure of the Maldives to rising sea levels and floods.

For example, the United Nations Development Program (2009a) recently surveyed the
vulnerability of Maldivian islands to climate change and found that many houses and key
infrastructure were sited and designed poorly. Sand ridges have been repeatedly leveled
during land reclamation and sand mining. Coastal vegetation and inland wetlands have
been converted to other forms of land use. Island drainage systems cannot withstand
heavier amounts of rainfall, making them unable to cope with more severe storms. Road
construction, harbor construction, and other modifications continue to lower ecosystem
resilience and accelerate coastal erosion and accretion. They identified the need for greater
coordination and oversight within national government and between national and atoll
governments to ensure that climate risks are addressed. They documented a lack of

Fig. 7 On Addu atoll, workers remove vegetation for the construction of a resort. Source: Author

Fig. 8 The practice of sand mining, where workers unload bags of sand near Maradhoo, Maldives, has
Increased Vulnerability to Climate Change. Source: Chow Yeen Lei, used with permission
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professional capacity within government to understand climate change risks as well as how
related sectors such as energy, health, tourism, and agriculture will be impacted. They
discovered a loss of faith and increasing feelings of despair and helplessness among
government planners, with many expressing uncertainty over future climate risks.

A follow-up study of the social and economic vulnerability of ten Maldivian islands—S.
Feydhoo, S. Hithadhoo, Sh. Fonadhoo, Dh. Kudahuvadhoo, Dh. Kulhudufushi, L. Gan, G.
Dh. Thinadhoo, K. Thulusdhoo, G.A. Viligilli, and Th. Vilufushi— to natural disasters and
climate change also reached similar findings (United Nations Development Program
2009b). The assessment noted that the structure of island economies had little
diversification with basic sectors composed of fishing, manufacturing, trade in wholesale
products, agriculture, and tourism. At least one of these sectors was at risk in every island,
and in most island four to five were at risk. Coral islands within this group were found to be
“particularly vulnerable” due to their low elevation, small size and narrow width, with three
of the islands having widths less than 500 m. It noted that “all establishments,” from
hospitals and homes to power plants and parking lots, were at “significant risk during a
flooding event.” Perhaps because of these risks, 20 inhabited islands have already been
abandoned due to coastal erosion, rising sea level, and salt water intrusion (Vince 2009).

As historical proof of the country’s vulnerability, the December 2004 Tsunami affected one-
third of the population and damaged $470million of the country’s assets, or a staggering 62%of
national Gross Domestic Product at that time (United Nations Development Program 2009a: 9).
On some islands, such as Kandolhudhoo, lack of natural defenses meant that the highest
Tsunami wave of 2.5 m washed every single house away. Residents had previously dredged
the surrounding coral reef for building materials, plundered the mangrove swamps for timber,
and felled inland trees that could have substantially mitigated the damage (Vince 2009). The
Tsunami even delayed the graduation of the Maldives into the class of middle income
countries; before the Tsunami the Maldives was the richest country in South Asia with per
capita incomes of about $4,600 (Ramesh 2008).

4 Background and details of the ICCR

These somewhat unique features of the Maldives—its low-lying geology, low population
density, and large geographic area—make it extremely susceptible to the impacts of climate
change. As one senior government official explained:

A country like the Maldives does not have the geopolitical influence of a United
States or European Union. It cannot control what emitters do outside of the country,
let alone the region, even though we will be suffering the impacts of climate change
first. We have no choice but to adapt to climate change. For us it is not a matter of
development, or balancing adaptation with economic growth; it is out of necessity
and a matter of national survival. Climate change will affect the totality of our
economy, the totality of our country, the totality of our lifestyle.

The Maldivian government has thus prioritized adaptation efforts above the global
mitigation of greenhouse gas emissions.

The Maldivian government therefore began the “Integrating Climate Change Risks into
Resilient Island Planning in the Maldives,” or ICCR, in February 2010. The $9.3 million
Project, funded primarily by the United Nations Development Program, Global Environ-
ment Facility, and Maldivian government, will run until March 2014. The ICCR has four
components (Global Environment Facility 2009a, b; Research interviews):
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It promotes capacity development by establishing a climate information system to collect,
analyze, and disseminate data on the risks of climate change, as well as the costs and benefits
of adaptation efforts. It will also train government officials in risk analysis, hazard mitigation,
land use planning, climate policy, and adaptive planning. By 2014 the goal is to train at least
twelve senior decision makers and planners from national ministries in Malé as well as all
senior decision makers in four provinces and atolls. The outcome of this component is
intended to enhance the ability for local and national planners to understand climate change-
related risks, and then incorporate risk information into policies, planning, and implementation.

It offers funding for demonstration projects by providing policy support to assess,
prioritize, and demonstrate adaptive measures in coastal development, coastal protection, land
use planning, zoning, and farming. Four islands have been selected for demonstration projects
based on their population density, geophysical conditions, natural habitat, and location:

& Kulhudufushi, where resilience is to be bolstered through the replenishment of natural
ridges, coastal afforestation, and climate change proofing of the island drainage system;

& Thinadhoo, where coral ridges will be restored and vegetation planted along the
shoreline, and water storage tanks and drains repaired and refurbished so they can
withstand flooding and sea swells;

& Thulusdhoo, where new coral reefs will be propagated to repair breaches in its coral sea wall;
& Kudhahuvadhoo, where mangroves will be planted and beach nourishment activities

will increase the capacity of the island to handle flooding and storm swells.

By 2014 the goal is to have at least 50% of the population of these islands (and 10% of
the population in respective atolls) better protected from future climate change impacts.

It facilitates risk reduction by defining and integrating climate vulnerabilities, and the
tools and technologies that mitigate them, into “composite risk reduction plans.” These are
intended to be integrated with coastal protection, land use, planning, and land reclamation
measures. Disaster risk profiles are to be created for at least 10 islands, revised and updated
as scientific knowledge about climate change and sea level rise accumulates. These are to
be integrated into a national level “multi-hazard early warning system.”

It strengthens knowledge management by connecting Maldivian policymakers into a
global Adaptation Learning Mechanism, a platform of global experts on climate policy.
This component aims to ensure that the good practices and lessons learned from the
Maldives are exported to other countries, and also that knowledge from other countries in
the network is transmitted into the country. The idea is to create a “critical mass” of
experience on adaptation for least developed countries and small island developing states.

Taken together, by the end of the Project public and private assets worth $20 million are
to be protected through adaptation measures, at least four Atoll Development Plans will be
created, and a total population of 42,000 will be better protected. Its lead implementing
agency is the Ministry of Housing, Transport, and Environment (MHTE) and its Project
Management Unit is housed within the Climate Change Division of the MHTE. The Project
Board, its strategic decision making body, consists of a (1) Chair, the Minister of the
MHTE, (2) the Deputy Minister of MHTE, (3) the head of Climate Change Division, (4) a
UNDP representative, and (5) a representative from the Ministry of Finance.

5 Benefits of the ICCR

This section divides the expected benefits of the ICCR into three dimensions: improving
physical resilience by deploying “soft” infrastructure, institutional resilience by training
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policymakers and enhancing good governance, and community resilience by strengthening
community assets and awareness. Because the ICCR has just started implementation, many of
the potential benefits below are expected and have not yet occurred; they will likely need to be
confirmed by future research and mid-term or final evaluations of the project after 2014.

The ICCR strengthens infrastructural or physical resilience by deploying “soft”
adaptation measures instead of “hard” ones. When adaptation measures are discussed, they
tend to be what respondents called “hard” solutions such as building infrastructure or
improving technology. The United Nations, for example, has touted “physical adaptive
measures” such as “appropriate structures for coastal protection” (Ministry of Home
Affairs, Housing, and Environment 2001: 7-8). Yet a preference for hard measures may be
obscuring more effective solutions (Sovacool 2011). As one government official noted:

The key to the ICCR is moving beyond hard infrastructure to soft protection, using
ecosystems and trees as measures to improve resilience that are cheaper, more
environmentally sound, and longer lasting than their capital- and technology-intensive
counterparts. The sea wall around Malé, for example, cost $54 million to erect, or $12.4
million per kilometer. The Maldives has 2,002 km of coastline, which would make
protecting them all with a seawall a monumental $24.8 billion enterprise. With the
country’s current annual GDP, it would take more than three decades to raise the funds for
such a task, let alone build the sea wall.We’ve also got only $9million in total to workwith
for the ICCR. What are we going to do, build half a kilometer of sea wall with the money?

Another noted that:

We in the climate change policy community, even in the adaptation sub-community,
need to move beyond our bias towards strong, technological and infrastructural
solutions. The Maldives is a situation where hundreds of inhabited islands have a
massive need for coastal protection in a changing climatic environment, but relying
on an extensive network of seawalls would be needlessly expensive. Other, cheaper,
more indigenous and natural methods of protecting coastal zones exist, and
knowledge about these needs to be captured, consolidated, and presented to planners
and communities so they can make informed decisions. That is what ICCR is all
about. Communities may think they all want seawalls until they learn about the range
of different options available to them.

Yet another NGO official commented that:

Instead of sea walls, what we need in theMaldives and other small island developing states
are things like breakwaters, mangroves, dune replenishment, and beach nourishment. We
call these techniques “soft coastal protection,” and they do not incur the same risks as sea
walls or other large projects. Soft coastal protection measures have a pretty good cost-
benefit ratio. For instance, mangrove afforestation is a very good way of trapping sediment
and breaking waves in terms of inundation, yet local islands have chopped down
mangroves for fishing, leaving them exposed to flooding and saltwater intrusion. We need
to know what works best in a particular setting, and my bet is that these soft measures will
tend to beat hard ones ten times to one.

A final government official commented that:

The Maldives is a poor country. The government cannot afford the hard engineered
solutions, the technologies available to other rich countries. Spending so much of our
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money on hard solutions also has negative implications for our culture and sovereignty.
We need to find our own, softer and natural ways of adapting to climate change.

These comments imply that one of the more innovative ways the ICCR strengthens
resilience is by deploying smaller-scale, less capital intensive “soft” measures such as
planting mangroves or improving coastal vegetation presented in Table 2.

The ICCR enhances institutional resilience, or the strength of institutions and good
governance, by training national and local policymakers. As one NGO official put it:

Institutional resilience is strengthened at several levels. Nationally, the ICCR ensures
that government work on climate policy is coordinated. That the harbor department
talks with the land use planning department, or the disaster management people
converse with the electricity supply people. This ensures that information is
consolidated, and also that planners see climate policy from many different angles.
At the provincial and atoll level, ICCR works with planners to enable them to better
identify and respond to climate risks and vulnerabilities.

Part of this component involves participating with local island leaders to share
knowledge and learn about local efforts at deploying soft adaptation measures. Participants
noted that this sharing of knowledge “can create meaningful debate about which
experiences have worked and which have not.”

While the ICCR does not directly improve community resilience by diversifying
economic opportunities or raising standards of living, it does empower rural planners and
attempt to increase awareness about climate change. One participant noted that the ICCR
will “help decentralized adaptation investment planning so that each island decides what to
spend its own budget on, therefore creating an incentive for islands to ‘pick best value for
the money’ so that they have resources left to improve community welfare in other ways.”
The program will also send “training teams” to remote islands to “create awareness among
the community so that they can take stock of existing vulnerabilities and soft adaptation
measures.” In the words of one government official:

The ICCR does not improve financial capacity or employment capacity in communities
per se, but it does augment community awareness about proper investments based on
risk, so they can stop putting resources and investments into technologies that are either
too expensive, or worse, counterproductive, like building a sea wall to stop tidal
inundations which only starves the surrounding coral reefs that leave the island more
susceptible to tidal inundation. Without a flow rate of 10 m per second corals die,

Table 2 “Hard” versus “Soft” adaptation measures

Climate change impact Hard measure(s) Soft measure(s)

Rising sea levels Construction of seawalls or tetrapods Mangrove afforestation and
beach nourishment

Water scarcity Desalination of water Larger catchment areas for
rainwater

Saltwater intrusion of
water storage

Elevating water tanks and storage
systems

Thickening coastal vegetation

Tidal inundation Land reclamation Dune replenishment

Community relocation Erection of “artificial” or “designer”
islands such as Hulhumalé

Coral propagation around
existing islands
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meaning sea walls unintentionally shift flows of nutrients. Same with land use planning
guidelines that favor building roads and ports at the expense of island resilience to
monsoons or storms. ICCR can make these local people aware of the problems with their
patterns of land use so they can better decide about their own future.

Another went on to state that “educating the public on climate change and adaptation is
very important for the betterment of the country; the public knows that weather is becoming
more severe, year by year, but they do not know much about the true consequences, or why
it is happening.”

Yet another community leader noted that:

In a way, the ultimate adaptive capacity, at least for a community, is the purchasing
power of people. If all goes to hell, as a last resort purchasing power can at least
ensure people can leave their land and fly off. To do so they need to have that
economic power, yes, but also knowledge on how to adapt. That’s why the ICCR
focuses just as much on dissemination of knowledge and demonstration projects as it
does training and vulnerability assessments. Knowledge cannot be kept on shelves.
The ICCR will disseminate important information about climate change to the people
themselves, on the ground, in ways that they can comprehend, so that they can make
informed choices.

6 Challenges to the ICCR

The ICCR, nonetheless, is not without infrastructural, institutional, and community
challenges.

At the infrastructural level, participants suggested that two challenges exist: expanding
resilience beyond the four demonstration islands and atolls, and ensuring that adaptation
efforts are enough to respond to some of the worst projections of climate change.

Perhaps the biggest infrastructural challenge is the lack of resources available to a small
and relatively poor country such as the Maldives. As one participant noted, “we may know
at the end of ICCR what measures make islands safer, but lack the financial resources
necessary to implement them.” Connected to this challenge is the “heterogeneity” or
“specificity” of which adaptation measures work with each island. One community leader
noted that:

The unique geography of Maldivian islands is a challenge when it comes to
infrastructure, even softer adaptive measures. The needs of an elongated island on an
outer atoll will differ greatly from those of a roundish island on an inner atoll.
Patterns of sedimentation, the type and longevity of coral reefs, the socio-
demographic composition of settled communities will all require different, site-
specific options. There is likely not a “one size fits all” solution.

Moreover, broadening beyond the four demonstration islands is “essential” to truly
protect the Maldives, yet “accomplishing this task in reality could prove difficult.”

A second challenge is that the adaptation efforts inspired by the ICCR could be
insufficient in the face of more extreme projections about climate change and rising sea
levels. As one government official noted:

People often think that sea level rise is the greatest threat to the Maldives, but that’s
only one aspect. The true problem is a changing climatic system that produces not
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only increases in sea level but also changes in precipitation, which affect the
availability of water and humidity, and temperature, which affects the thermal
tolerance of coral reefs and the thermal expansion of water. Taken together, these
factors could devastate the Maldives in the next 30 to 40 years.

As another government official commented:

Given the scientific uncertainty surrounding the rate of climate change, sea levels could
rise a low of 0.6 m or a high of 25 m by the end of the century. If this latter estimate is
accurate—if feedback mechanisms accelerate the melting of Greenland and Antarctica,
then the Maldives will be completely under water by 2100. No amount of adaptation, no
level of improved adaptive capacity, could save the Maldives if that were to occur.

If climate change continues to contribute to rising sea levels as predicted, the height of
maximum storm surges during high tide could be 2.3 m by 2050. Yet most islands are less
than 1 m high, meaning the future could subject the country to “regular tidal inundations”
(Republic of Maldives 2007: 16).

These bleak and extreme projections may be why the Maldivian government is already
relocating people to artificial islands, called “designer islands.” One such island, Hulhumalé
in Malé Atoll, is set to house 100,000 people, many of them climate refugees, by 2030. It is
currently is home to 20,000 residents. The government also unveiled Dhuvaafaru Island in
Raa Atoll in March 2009. Formerly an uninhabited forest, the entire island was raised and a
new village built for the 4,000 survivors from Kandholhudhoo, an island destroyed by
tsunami (Vince 2009). One NGO official noted that “in a way the ICCR is mutually
exclusive with the designer island strategy; only one is necessary, and the government is
currently split between adapting existing islands to climate change, or building new ones
from the ground up that they can design to be safe.”

At the institutional level, barriers include inconsistent political commitment, poor planning
capacity in the outer atolls and lack of coordination, and competing domestic priorities.

Like most other countries, a changing political environment can influence which adaptation
projects are prioritized and which become unfashionable. One NGO official commented that:

For President Maumoon Abdul Gayoom, who ruled from 1978 to 2008, it was all
about building artificial sea walls to protect against storms, and also about building
harbors and dredging lagoons. Yet for the current President Mohamed Nasheed, it’s
all about things like restoring coastal vegetation and planting mangroves. I am
worried that when we get yet another President, the strategy will change once again.

Another businessperson stated that:

The government is in a huge state of transition, and the current President has taken
climate change to another level, but his efforts will be hard to replicate, and they
could have the counter effect of wearing out the climate issue. The Maldives cannot
blow up an atomic bomb to get the world’s attention, what we do instead is pull
stunts, like President Nasheed donning scuba gear and holding official meetings
underwater with his cabinet to express public concern that we could become the ‘New
Atlantis.’ That type of an act could be hard to follow, and could desensitize the public
to the true costs and risks involved with climate change.

Respondents also identified poor capacity in rural areas and lack of coordination within
the government and between the government and other sectors as meaningful obstacles.
One government official commented that “there is no integration between government
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authorities when it comes to climate policy, not even a clear definition of resilience.”
Another noted that “climate policy is still very centralized in Malé. Everything that is
happening is going on there, which makes coordination with other provincial planners
difficult.” Yet another remarked that:

We haven’t yet had an annual gathering of people interested in climate policy and
climate change. We keep talking about adaptation and resilience in separate meetings,
but have yet to get all minds together so they can brainstorm and coordinate together
about what can be done.

And:

The biggest problem I see is the short attention span of top political leaders,
specifically at the ministerial level. There is so much going on, so much
information coming in, that once a project like ICCR is assigned, they have a
tendency to forget about it and focus only on future projects, on getting more
money to come in. They don’t care about implementation, only absorbing funds.
It’s a real challenge to get things done in practice. It’s hard to convince
politicians that we need to focus all of our efforts on adaptation so that our
country can continue to exist. Some may think that as long as Malé has its sea
wall and its property protected, nothing else needs to be done. Getting money is
not a problem, but spending money wisely is.

Finally, respondents suggested that “climate change has to compete with other priorities,
things like unemployment, drugs, tourism, civil service and corruption.” When our research
team visited the Maldives, for example, protests abounded concerning employment and
jobs, issues that dominated the local news coverage while we were there, rather than
climate change. Another government official stated that:

In meetings with ministers I and my staff must constantly prove ourselves. The top
level officials do not take me or us seriously. They think that climate change is
serious, but no more important than other problems such as drug abuse, poverty, or
declining rates of tourism.

Even the United Nations Development Program (2009a: 12) reported that the “biggest”
external challenges facing the country are accumulated debt, impacts of the global recession
on the tourism industry, and constrained resources for infrastructural improvement. These
items must all contend with the ICCR for political attention.

At the community level, participants commented that poverty, a preference for “hard”
adaptation measures, and short-term thinking constituted substantial challenges.

First, respondents noted that a growing income disparity between rural and urban areas,
as well as high rates of poverty, could mitigate many of the benefits of the ICCR. As one
NGO official noted:

The Maldives is really two blocks of islands, those that act as tourist resorts and are
populated almost entirely by tourists and resort staff, and those home to ordinary
Maldivians. The first group of rich islands can afford things like harbors and land
reclamation, the second group cannot. There is thus a very real income gap between
islands, and it affects what communities in the second group can actually do in the
face of climate change.

The United Nations Development Program (2007a) confirmed such disparity when they
analyzed poverty rates. They found the national poverty rate at 21%, and noted that about
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one-third of the rural atoll population subsisted on less than $1 per day compared to only
3% of the urban population.

Second, respondents indicated a strong preference within communities for “hard”
adaptation measures even when softer ones might be more effective and appropriate. As
one community leader put it:

Public knowledge about adaptation measures is very limited. They see things like
concrete seawalls and tetrapods when they visit Malé, and they know that Malé was
protected from the Tsunami, so they simply equate those harder measures with
protection. They see soft measures as temporary and ineffective, they are not
convinced they will work as well.

Another businessperson mused that:

Community leaders here are completely obsessed with seawalls and hard
infrastructure. In the outer atolls, among the local councils, once elected
political leaders feel the pressure to produce results. They want to show that
they are helping their communities. Since Malé is the wealthiest and arguably
most protected part of the country, they want to replicate what goes on there in
their own communities.

And another government official remarked:

Softer adaptation options are perceived as more difficult. People will not buy them.
They don’t want to implement soft solutions because they see them as weak. Soft
adaptation is not featured in magazines or headlined at conferences. It is simply a
hard sell to go soft.

Third, some business leaders and tour operators remain convinced they can turn a
profit well before the truly dangerous impacts of climate change occur. They are
thus focused on maximizing their returns before sea levels rise rather than investing
money now to adapt islands and infrastructure. As the manager of one resort put
it:

Climate change doesn’t really concern me. It’s a long-term issue, and I’m focused on
the short term. We will make a return on our investment quickly. The general trend
for resorts here in the Maldives is 4.5 to twelve years, and we are on track to make a
return on 7.5 to 9 years. The more severe impacts of climate change will not be here
for at least 30 years. This does not impact our investment horizon. As they say, make
hay while the sun shines.

Another hotel operator commented:

I’m not worried about climate change. Our resort is very insulated and protected from
disasters. Some potential consequences, such as disease epidemics, will be contained
on indigenous islands, they won’t spread here. These things tend to affect local
people, not tourists. Also, food security and water supply are not issues for us. We
grow our own food and import the rest from Australia and New Zealand. We also
produce our own water on site through desalination. It’s like we’re running our own
city, and let me assure you it is quite secure. If we can survive the Tsunami, we can
survive climate change.

A final participant noted that “despite climate change tourism is still booming, so why
should it become a greater concern for businesses and tour operators here?”
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7 Conclusions

Though the ICCR is at its early stages of implementation, at least five preliminary
conclusions emerge.

First, recent patterns of development may serve only to exacerbate some of the negative
impacts from climate change in the Maldives. Reefs are dying, waves and storms are
rapidly eroding the coastline of those remaining, roads and houses are crumbling into the
sea, and coconut palms are being choked by saltwater or washed out to sea. Cumulatively,
these attributes make the Maldives what one respondent called “the veritable frontline of
countries already facing the impacts of climate change.” Rather than address these concerns,
building seawalls that alter ocean nutrient flows and stifle biodiversity, removing vegetation
from beaches, destroying mangrove forests, dredging coral reefs, and building roads,
harbors, and other impervious surfaces that exacerbate flooding have increased
vulnerability. Capacity at the atoll and rural island level is “particularly lacking, yet
needed to promote true resilience among all inhabitants outside of Malé.”

Second, adapting to these vulnerabilities in the Maldives has its own set of challenges,
which tend to resonate at infrastructural, institutional, and community levels. At the
infrastructural level, the expert respondents participating in this study have noted that
deploying adaptation measures to the outer islands and atolls is difficult, and adaptation
efforts may be insufficient to ever fully eliminate the risks associated with extreme
projections of climate change. Institutional challenges encompass a changing political
environment and inconsistent political commitment, poor planning capacity and coordina-
tion, and competition with other domestic priorities such as tourism, employment, and drug
abuse. Community challenges include high rates of rural poverty, a preference for more
costly, and sometimes less efficient “hard” adaptation measures, and short-term thinking.

Third, however, is that the ICCR is attempting to overcome many of these challenges. It
builds infrastructural resilience by focusing on “soft” measures such as mangrove
afforestation, beach nourishment, and coral propagation instead of “hard” adaptive
measures such as desalination of water and the construction of seawalls (Sovacool 2011).
This encouragement of soft measures ensures that a diversity of technologies and practices
respond to climate change rather than a “one-size-fits-all” model. The ICCR builds
institutional resilience by training government stakeholders, consolidating climate related
data, and funding demonstration projects. It enhances community resilience by incorporating
indigenous knowledge and input about local island topography into climate planning, and
raising understanding about climate risks and appropriate responses.

Fourth is that more research is needed to complement the qualitative methods utilized in
the study, and to confirm some of its preliminary findings. This study primarily summarizes
perceptions of climate change in the Maldives more generally from a pool of experts,
instead of zooming in on perceptions of specific coastal adaptation approaches or
orchestrating a rigorous evaluation of the ICCR after it has been completed. One obvious
problem is that the study here assesses such perceptions before the ICCR has been fully
implemented or comprehensively evaluated; follow up research post March 2014, when the
project is expected to close, would be fruitful.

Moreover, a number of lingering questions remain, such as: should Maldivians and other
residents of Small Island Developing States retreat to a few islands, heavily fortified against
natural disasters and sea level rise? Do Maldivian planners conceive of coastal adaptation
differently than Western experts or the academic literature, or even in the same way that
community leaders do? The President of the Maldives and his cabinet have been outspoken
leaders on climate change impact assessments and adaptation, yet such commitment
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appears to be lacking at the local level—is there a disconnect between presidential
leadership and the natural resource management practices that prevail? Which specific
coastal adaptation measures being applied are the most successful, and on what basis are
they promoted through the ICCR project? A quantitative assessment of the economics and
politics of the Maldivian Safer Island Development Program, and even the ICCR, would
certainly serve as a nice supplement to the research presented here.

Fifth, and perhaps most important, is that Maldivian adaptation efforts can be replicated.
ICCR’s simultaneous focus on multiple types of resilience, championing soft forms of
infrastructure, institutional capacity building, and emphasis on social awareness are traits
that all countries wishing to adapt to climate change might wish to emulate. Small island
developing states are typically only accumulations of sand and shingle that form the top of
coral reefs, making them “one of the most precarious landforms in the face of sea-
level rises” (Woodroffe 2005: 121). These islands all face vulnerabilities similar to the
Maldives: changes in sea surface temperature, winds, precipitation, and sea level. They
constantly struggle with coastal erosion, changes in the intensity of hurricanes and
cyclones, coral bleaching and the calcification of coral reefs, and saltwater intrusion into
water supplies (Church et al. 2006). The adaptation measures being implemented in the
Maldives can thus inform all those that may soon be dealing with storm surges, flooding,
and climate refugees.
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