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Abstract Many coasts are eroding. In the Comoros, as in

many other small island developing states (SIDS), com-

munities frequently respond to coastal erosion by building

seawalls—yet seawalls and other coastal defence structure

are controversial, especially in a SIDS context, where they

typically are poorly designed and constructed and thus tend

to increase rather decrease erosion and are often unable to

prevent flooding. Through an exploratory qualitative case

study of Grande Comore, the main island of the Comoros

(West Indian Ocean), we compare and contrast how local

stakeholders, national elites and donors understand coastal

erosion and flooding in the context of a changing climate

and how they experience and perceive seawalls as a

response measure. Our analysis suggests that although

stakeholders are aware of different drivers of coastal ero-

sion and flooding, including sand mining, seawalls are a

frequent and customary response to coastal erosion and

flooding. Little is known about their disadvantages or

alternative response measures, especially among local

community members. Further, a lack of capacity and

resources leads not only to poorly designed and constructed

seawalls but also to difficulties in enforcing rules and

regulations such as bans on sand mining. From our

exploratory study, three conclusions emerge: (1) local

drivers of coastal erosion and flooding are more visible

than global climate change while funding is more readily

available for adaptation to climate change; (2) a mix of

context and site-specific measures would be needed to

adequately respond to coastal erosion and flooding; and (3)

further information and knowledge about the extent and

causes of coastal erosion and flooding as well as about the

effects of different response measures would be needed to

allow such context and site-specific measures.

Keywords Grande Comore � Comoros � Seawalls � Coastal

erosion � Climate change adaptation

Introduction

Coastal zones have been described as being ‘among the

most vulnerable of all environments to global climate

change’, with reverberations well beyond the shoreline

(Michel and Pandya 2010). They are ‘vulnerability hot

spots with regard to climate change’ (Martinez et al. 2011)

and therefore a ‘crucial battleground in the current fight

against climate change’ (De Comarmond and Payet 2010).

How do inhabitants of this ‘battleground’ experience

coastal and climate change, and how do they ‘fight’ neg-

ative impacts of these changes? These questions are of

particular importance in small island developing states

(SIDS), where coastlines are long compared to land area

and where the majority of settlements and infrastructure is

located in the coastal zone (Nurse et al. 2014). Because

human activity is concentrated in the coastal zone, the

coastal zone is under increasing stress. Population growth,
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urbanisation, development activities, sand mining and

other anthropogenic stressors affect shoreline processes

(e.g. Defeo et al. 2009). Climate change impacts, including

sea-level rise, storm surges and intense rainfall, further

contribute to coastal erosion and flooding (for a full over-

view of climate change impacts on the coast, see Wong

et al. 2014).

As the following section describes in more detail, the

preferred response to coastal erosion and flooding across

SIDS (and beyond) tends to focus on engineering solutions

such as seawalls and other coastal defence structures (Sect.

2.2; Cooper and Pilkey 2012; Duvat 2013; Kench 2012).

Nunn (2004) even speaks of a ‘seawall mindset’ in this

context. While engineering structures may be able to pro-

tect coastal property, their long-term sustainability and

effectiveness have come under growing critique. Already

in the 1980s and 1990s, studies found engineering struc-

tures to have adverse effects (Gillie 1997; Kraus 1988;

Kraus and McDougal 1996; Mimura and Nunn 1998).

Without additional measures, seawalls tend to increase

rather than decrease, or at least displace, coastal erosion

(see Sect. 2.1; Duvat 2013; Jackson et al. 2012; Kench

2010). Some studies thus classify structural measures as

‘resistance’ and not as ‘adaptation’ (Cooper and Pile 2014)

and argue for understanding coastal protection as protect-

ing coastal ecosystems rather than as protecting coastal

property (Cooper and McKenna 2008).

Clearly, there are no one-size-fits-all solutions; how to

adequately respond to coastal erosion and flooding depends

on the specific context. The purpose here is thus not to

describe and assess the effectiveness of different adaptation

measures including different engineering structures.

Rather, we want to document and understand the experi-

ences and perspectives of different stakeholders on climate

change, coastal erosion and flooding, and response mea-

sures, especially seawalls. In particular, we seek to com-

pare and contrast perspectives and perceptions at different

levels: How do members of coastal communities on the one

hand, and donors and national elites on the other hand

understand erosion in the context of a changing climate?

What are the causes and consequences of coastal erosion

and flooding, and how do different stakeholders (want to)

respond to these challenges?

We explore these questions through a case study of

Grande Comore, the main island of the Comoros (see Sect.

3.1). The Comoros, a small island state in the Channel of

Mozambique, faces many environmental challenges.

Among other things, coastal erosion and flooding is

widespread across the Comorian islands, including on

Grande Comore (Abdou Rabi and Ali n.d.; ASCLME 2012;

Sinane 2013; Sinane et al. 2010)—though precise data on

the extent of erosion are lacking (ASCLME 2012). During

fieldwork conducted in March 2015, we interviewed

national-level stakeholders as well as conducted an infor-

mal survey of community members in four different vil-

lages on Grande Comore (see Fig. 1 below and Sect. 3.2) to

obtain qualitative insights into local views and experiences

regarding coastal erosion and flooding, climate change and

response measures, specifically seawalls, at different

levels.

Literature review

Coastal erosion and potential response measures

Erosion is widespread along the world’s coasts. A first

global assessment in the 1980s showed that 70 % of the

world’s beaches were eroding (Bird 1985). Many anthro-

pogenic processes, such as land reclamation, construction

of causeways and other infrastructure, or sand mining, lead

to coastal erosion, which in turn makes flooding more

likely. Climate change impacts, including sea-level rise and

storm surges, further contribute to coastal erosion as well

as flooding, although the interaction of climatic and non-

climatic drivers make it difficult to attribute coastal erosion

and flooding to a specific impact (Cazenave and Cozannet

2014; Defeo et al. 2009; Forbes et al. 2013; Kench 2012;

Wong et al. 2014).

There are multiple measures available to respond to

coastal erosion and flooding. Common response measures

include seawalls, breakwaters, land reclamation, beach

nourishment, reef conservation or relocation (e.g. Cooper

and Pilkey 2012; French 2001; Nordstrom 2014). These

measures are often classified under the three broad cate-

gories of protection, accommodation or retreat. Protection

seeks to advance or hold existing defence lines through

mainly structural and physical measures, hard and soft.

Accommodation seeks to increase flexibility of human

behaviour as well as of infrastructure, while managed

retreat means leaving the shoreline to allow the coastal

system to change naturally and potentially migrate land-

ward (Wong et al. 2014).

Landward migration is a natural response to changing

conditions. Coastal zones are highly dynamic, and erosion

is part of this dynamic (Cooper and McKenna 2008).

However, infrastructure and coastal engineering artificially

fix the coastline and thus compromise the ability of beaches

to adjust to changing conditions. This may lead to both

passive and active erosion, beside ecological consequences

(for overviews of the effects of coastal defence structures

and especially seawalls, see e.g. Cooper and Pilkey 2012;

Dugan et al. 2008; Kraus 1988; Kraus and McDougal 1996;

Nordstrom 2014). Even ‘soft’ measures like beach nour-

ishment disturb natural processes and potentially adversely

affect the coastal ecosystem (Cooper and McKenna 2008;
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Cooper and Pilkey 2012). The exact effects of coastal

management and protection, however, are highly variable

and depend as much on the specific local conditions as on

the specific design and form of the coastal protection

measure (French 2001; Gillie 1997).

Finally, a distinction can be made between erosion of

the beach, that is, movement of the sand, and erosion of the

land behind the beach, where infrastructure is located.

Similarly, flooding in the coastal zone may result from

saltwater intrusion from the seward side, for instance dur-

ing storm surges, or from freshwater overflows from rivers

and streams on the landward side, for instance after heavy

rains. Coastal erosion makes flooding from saltwater

intrusion more likely, as the beach provides a natural

buffer (Nordstrom 2014). These different processes may

occur at the same time, as during a tropical cyclone.

Effective coastal protection would need to take into

account these different processes and their interlinkages,

but this is rarely the case, especially in a developing

country context (e.g. Kench 2010), as we describe in more

detail below.

A controversial preference for engineering solutions

In practice, studies find a preference for protection, that is,

for engineering solutions: ‘Historically and, for the most

part, currently the response has been to defend wherever

we can’, as Cooper and Pilkey (2012) write. Accordingly,

long stretches of the coast are at present armoured or

engineered (Cooper and McKenna 2008). A similar

Fig. 1 Map of Grande

Comoros and location of the

studied villages Source:

Wikimedia, https://commons.

wikimedia.org/wiki/File:

Grande_Comore_topographic_

map-fr.svg
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preference for defensive infrastructural measures can be

found in SIDS. Duvat (2013) reports for Kiribati that

public authorities favour engineering structures and that

therefore ‘new coastal structures are regularly built and

planned’. For the Maldives, Kench (2012) writes that

‘management responses have relied upon structural engi-

neering solutions’ (see also e.g. Sovacool 2012). David

et al. (2014) compare Anjouan in the Comoros with Yaté

in New Caledonia and find in both cases a demand for

seawalls and other infrastructural measures to deal with

erosion. Similar examples can be found for other islands

in the Pacific (e.g. Monnereau and Abraham 2013; Wor-

liczek et al. 2010), Indian Ocean (e.g. Sinane et al. 2010)

and the Caribbean (e.g. Jackson et al. 2012; Mycoo and

Chadwick 2012).

Engineering solutions in SIDS are often even more

problematic, as they typically are characterised by poor

design and construction, notably in rural areas. There is in

general limited human, technical and financial capacity as

well as a lack of data on site-specific conditions (Gillie

1997). As a result, the local context is not taken into

consideration (Kench 2010); instead, ‘the same techniques

are employed whatever the situation’ (Duvat 2009).

Communities or resorts construct structures ad hoc, trans-

posing designs from developed countries (Kench 2012) or

from the core to the periphery (Duvat 2009; Nunn

2009, 2013) without adequate consideration of local con-

ditions. As a result, coastal defence structures in many

places—particularly in rural areas—fail and collapse after

short time periods. They often do not stop but on the

contrary even aggravate erosion (Kench 2012; Mimura and

Nunn 1998; Nunn 2013).

One of the most common and popular coastal defence

structures across SIDS are seawalls (e.g. De Comarmond

and Payet 2010; French 2001; Nunn 2007). Seawalls are

vertical hard impermeable walls erected in parallel to the

coastline at the top of the high water mark to hold the

coastline and to prevent erosion and flooding (French 2001;

Kench 2010; Kraus 1988; Kraus and McDougal 1996;

Mimura and Nunn 1998). Seawalls exemplify the problems

of coastal defence structures. Although they may protect

property against flooding, they often have negative effects

on beach erosion, since they are typically inadequately

designed and constructed in a SIDS context—a ‘chronic’

problem throughout the Pacific (Donner and Webber 2014;

Nunn 2007, 2009) and beyond (Kench 2010). Among other

things, seawalls often are too short, do not have the right

slope or are not deep enough, all factors that contribute to

erosion at the edges or the bottom of the seawall (see also

Fig. 2). As a result, seawalls collapse shortly after con-

struction and are often abandoned (Nunn 2009). Without

additional measures to reduce wave energy, seawalls

typically increase, or at least displace, beach erosion

(Donner and Webber 2014; Gillie 1997; Kench 2010;

Mimura and Nunn 1998).

If seawalls are so problematic, why do they nonetheless

remain popular across the SIDS? Although little research

has explicitly focused on explaining the popularity of

seawalls, studies point to several reasons relating to cus-

tom, the (perceived) advantages and lack of understanding

of disadvantages of seawalls, as well as lack of capacity

and resources.

One reason for the continued popularity of seawalls

relates to custom: Donner and Webber (2014) for instance

highlight the ‘long history of constructing seawalls to

protect from the sea’ in Kiribati. For Fiji, Mimura and

Nunn (1998) observe that seawalls were not built before

1960, but that their numbers increased since. Similarly,

‘coastal communities in Puerto Rico have historically

opted for various types of shore-hardening structures’,

including seawalls, as Jackson et al. (2012) document. In

contrast, seawalls were widespread in Mauritius and the

Seychelles but in many places have recently been replaced

by rip-raps (large rocks or stones) or gabions (steel wire-

mesh baskets filled with stones)—although seawalls con-

tinue to be in use (Duvat 2009).

A second reason is (mis-)perceptions, that is, the

perceived advantages of seawalls and lack of under-

standing of disadvantages. Seawalls are visible, and they

give an impression of solidity and security (David et al.

2014). Hard structures are considered modern, and they

represent progress because of their (perceived) capacity

to provide security (Duvat 2009)—whereas soft measures

seemingly are weak and temporary (Sovacool 2012). In

Kiribati, an expansive modern seawall conveys status

(Donner and Webber 2014). That seawalls to the contrary

may have adverse effects on erosion as described earlier

is not well understood (Donner and Webber 2014;

Sovacool 2012).

A third reason concerns the lack of capacity and

resources in SIDS. We already referred to the lack of

human, technical and economic capacity resulting in the

inadequate design and construction of seawalls. Lack of

resources also impedes the maintenance and regular repair

that seawalls require (Nunn 2009; see also Fig. 2b). Lack

of capacity as well as resources further leads to a lack of

information, coastal monitoring, proper diagnostics and

impact assessments and hence prevents informed, context-

specific decisions that would consider and respond to dif-

ferent drivers of erosion (Duvat 2009; Gillie 1997; Kench

2010; Nunn 2009). Even international funders and

donors—which often (co-)fund seawalls and other coastal

defence structures—rarely carry out assessments and pro-

ject evaluations (David et al. 2014).
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Materials and methods

We explore perspectives and perceptions around coastal

erosion and flooding and specifically seawalls as a response

measure through a case study of Grande Comore in the

Comoros. Notably, we focus on understandings and views

at different levels and collected data among on the one

hand local community members as well as on the other,

national-level stakeholders and donors. In this section, we

first briefly present the Comoros and then our data col-

lection and analysis.

Study area

The Comoros is an archipelago of four volcanic islands—

Grande Comore, Anjouan, Mohéli and Mayotte. Grande

Comore, Anjouan and Mohéli became independent as the

Union of the Comoros in 1975, while Mayotte is a French

overseas department claimed by the Comoros. The

Comoros is located in the Channel of Mozambique (see

Fig. 1). It is one of only two countries to belong to all three

groups of countries that the political debate typically sin-

gles out as ‘particularly vulnerable’ to climate change:

SIDS, least developed countries and African countries

(UNFCCC 2009).

The population of 725,000 (in 2009) is rapidly growing,

at an average rate of 2.1 % (between 1991 and 2003) and

overwhelmingly young: in 2003, 53 % of the population

was younger than 20 years (Union of the Comoros 2012).

Not least because of this young and rapidly growing pop-

ulation, human pressure on the environment is intense,

resulting in environmental degradation (ASCLME 2012;

Union of the Comoros 2012). The coast is particularly

affected since most settlements as well as most infras-

tructure are concentrated along the coastal plains (Union of

the Comoros 2012).

Reliable systematic assessments of the status of the

coast and the extent of erosion on Grande Comore and the

Comoros overall do not exist (ASCLME 2012). There is

nonetheless evidence that coastal erosion and flooding is

widespread across the Comoros, including on Grande

Comore (cf. Abdou Rabi and Ali; ASCLME 2012; Sinane

2013). A key driver of this erosion is sand mining:

removing sand from the beach for use in construction

(Sinane 2013; Sinane et al. 2010). After fishing, sand

mining is the second most important source of income for

coastal populations (Union of the Comoros 2006). While

sand mining is formally prohibited in many locations,

enforcement is difficult and sand mining continues (Abdou

Rabi and Ali n.d.; Sinane 2013). Climate change and

Fig. 2 a View of M’Bachilé. A

seawall has been built around

the entire sea-facing side of the

village. b Detail of the seawall

around M’Bachilé. At its edge

(at the right end of a), the

seawall partly collapsed
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associated sea-level rise as well as more extreme storms

further contribute to coastal erosion and flooding (Mont-

fraix 2011; Nurse et al. 2014). Estimates put average sea-

level rise for the Comoros at between 13 and 56 cm by

2090, relative to 1980–1999 sea level (McSweeney and

New 2008), while the National Communication (Union of

the Comoros 2012) expects the sea level to rise by 20 cm

by 2050, more beaches to disappear and flooding to

increase (see also Montfraix 2011).

Seawalls, known locally as ‘digues’, are a widespread

response to coastal erosion and flooding, though not all

coastal villages have a seawall around their sea-facing side.

Mostly, these are vertical walls built at the top of the beach

around the high water mark that are made from rocks held

together by mortar, a mixture of sand and cement. In the

Comoros, the sand used is often marine sand from the

beach. Figure 2a shows such a seawall, built around

M’Bachilé, south of the capital Moroni. The seawall partly

collapsed at its edge, as Fig. 2b indicates, and is fairly

typical of the type of seawall found across the Comoros.

Data collection and analysis

We collected data on experiences with and perceptions of

climate change in general, and coastal change and erosion

in particular, as well as responses to these changes, during

fieldwork on Grande Comore in March 2015. On the one

hand, we conducted semi-structured expert interviews; on

the other hand, we conducted an informal survey, using

short structured interviews with a convenience sample of

the local population in four villages at two sites on Grande

Comore. Our questions did not distinguish between dif-

ferent types of erosion and flooding (see Sect. 2.1), since

we wanted to allow a broad range of answers and under-

standings of these different processes.

We conducted a total of ten interviews with different

national-level stakeholders. We spoke to representatives of

bilateral and multilateral donors, the government, as well

as researchers and a non-governmental organisation (see

online appendix). Each interview lasted between 35 and

85 min, and followed a semi-structured design. We had a

list of guiding questions (see online appendix) about key

climate change impacts in the Comoros, and impacts on the

coast in particular, as well as about responses to these

changes and specifically about seawalls.

We conducted all interviews in French, which is an

official language in the Comoros and the language used in

education and administration. Interviews were recorded

and transcribed; we then used NVivo to analyse the tran-

scriptions, in French. We created codes as we read through

the transcriptions to capture interviewees’ perspectives and

experiences and in a second step combined these codes into

overarching themes relating to perceptions of erosion and

seawalls, decision-making, (lack of) resources, description

of environmental change in general and sand mining.

The informal survey focused on two different sites on

Grande Comore. One site includes the villages of

M’Bachilé and Iconi, just south of the capital, Moroni; the

other site includes the villages of Ivoini and Ndroudé in the

rural north-east of the island (see Fig. 1). Erosion occurs in

all four villages (Abdou Rabi and Ali n.d.; Union of the

Comoros 2012). The northern villages are more sheltered

from coastal change as the coast there is more mountain-

ous, and both villages are set back from the coast, partic-

ularly Ivoini. These villages have therefore not (yet) built a

seawall. The southern villages, in contrast, are located in a

low-lying coastal plain and reach all the way to the sea.

Both villages have long seawalls along the entire sea-fac-

ing side of the village (see Fig. 2a for M’Bachilé).

We used short structured interviews with community

members in the two sites to collect information on per-

ceptions of and responses to coastal and climate change,

with the help of students from the University of the

Comoros’ main campus in Moroni. The student assistants

administered questionnaires to a convenience sample of

171 respondents in total, about half in the North (85

respondents) and half in the South (86 respondents; see

online appendix). While the questionnaires were in French,

the students conducted the short structured interviews in

Comorian as respondents would feel more comfort-

able speaking in their mother tongue. Students then noted

responses in French. The sample was a convenience sam-

ple; the students walked around the village and asked

passers-by to answer a few questions. Because of this

sampling procedure, the responses here are not necessarily

representative of the communities at large, and we hence

refer to the survey as ‘‘informal’’. Additionally, many of

the questions were open-ended and allowed more than one

response. Where we provide percentages below, numbers

do not necessarily add up to 100 %, as respondents pro-

vided multiple answers or may have preferred not to

answer a question.

The questionnaire (see online appendix) asked respon-

dents first whether and if so, how the coast near their vil-

lage had changed, as well as what they believed was

driving these changes (if any). It then asked about response

measures: How have individuals and the community as a

whole responded to these changes? If they did not respond,

what were reasons for this? Did they consider alternative

measures? Finally, the questionnaire also contained ques-

tions about demographic information and the respondent’s

knowledge of climate change.
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Results

We first briefly present the perceived coastal changes and

their causes according to our interview partners and our

survey respondents, and then review and compare their

viewpoints with regard to responses to coastal changes

under the three themes that the literature review high-

lighted as potential reasons for the preference of seawalls:

custom, (mis-)perceptions around the advantages and dis-

advantages of seawalls, as well as lack of capacity and

resources.

Note that the percentages provided here should be taken

with caution, as (1) the sample is not representative and (2)

respondents may have provided more than one answer.

Coastal change and its causes on Grande Comore

The coasts of Grande Comore are changing, as both survey

respondents and interview partners observe. A large

majority of survey respondents (152 respondents, 89 %)

find the coast to have changed. There is less agreement as

to how the coast had changed. About half of the respon-

dents indicate that the coast is eroding (95 respondents,

56 %) and that flooding is more frequent (70 respondents,

41 %). Interview partners also describe problems of ero-

sion and flooding. A large part of sandy beaches have

already disappeared (interview 2) and flooding of coastal

villages is recurrent across the Comoros, with the 2012

flooding having caused particular damage (e.g. interviews

4, 6, 9). For Grande Comore in particular, one interviewee

observes that ‘in the past we didn’t have flooding on

Grande Comore but now they are everywhere’1 (interview

3; see also e.g. interview 5).

When asked about the causes of this change, both survey

respondents and interview partners highlight sand mining

as a central driver of erosion. In the informal survey,

respondents relate erosion and flooding mainly to extract-

ing sand or rock from the beach (65 respondents, 38 %).

Other causes were cited less frequently, including waste

and pollution (24 respondents, 14 %); weather events such

as rainfall, wind and seasonal change (25 respondents,

15 %); and coastal squeeze, that is, houses being built too

close to the sea (10 respondents, 6 %). Two respondents

specifically mention climate change, while four respon-

dents refer to sea-level rise and thus indirectly to climate

change.

Our interview partners also emphasise the role of sand

mining (e.g. interviews 1, 2, 6, 7); all government buildings

for instance are built with mortar made from mined marine

sand (interview 9). Yet several interviewees further point to

climate change and sea-level rise as a key contributor to

erosion, more so than survey respondents: ‘It is true that in

certain areas, this [erosion] is due to sand mining, but in

other areas where there is no sand mining, it is quite simply

the effect of climate change’ says one interviewee (inter-

view 2; see also e.g. interview 6; 9).

Seawalls as the customary response to coastal

erosion and flooding

How to respond to coastal erosion and flooding? In the

survey, respondents agree on the need to stop extracting

sand and rocks, with 80 respondents (47 %) pointing to this

solution. It should be noted that several villages on Grande

Comore, including Ndroudé, have prohibited sand mining

though enforcement of such rules is difficult (see below).

Many respondents (69 respondents, 40 %) further call for

the construction of seawalls, often alongside a ban on sand

mining, particularly in the southern villages of Iconi and

M’Bachilé where houses reach all the way to the coast and

where seawalls are already in place (see Fig. 2). For some

respondents, these seawalls were insufficient; they asked

for the seawalls to be improved and their height and/or

length increased. Overall, our observations as well as the

informal survey showed that seawalls are a common

measure against coastal flooding and erosion. Although

there is a demand for seawalls, survey respondents largely

are aware about local drivers of erosion—notably sand

mining—that need to be addressed, too.

The interview partners on the other hand portray sea-

walls as the first reaction to coastal erosion and flooding

among the local communities: ‘There are no alternatives

[to seawalls] that have been proposed’, says one intervie-

wee (interview 9). Another even characterises seawalls as a

‘reflex’: ‘It is the communities’ reflex; as soon as they see

erosion coming towards the village, they immediately think

of a seawall’ (interview 2; see also e.g. interviews 4, 7, 9).

Building a seawall is what has been done in the past and

therefore should be done in the future: ‘it is a habit’ (in-

terview 2). One interviewee speaks of a ‘copy/paste sys-

tem’, where no one even looks for alternative approaches:

‘it is as if there were no other solutions’ (interview 6).

(Mis-)perceptions

How do our interview partners explain this ‘reflex’?

According to the interviews, the local population favours

seawalls as solid and robust, as safe and modern, even

beautiful. As one interviewee explains, ‘in the minds of the

people, cement means durability, and durability means

defying all risks, including climate change’, adding that

‘people want pretty things, something out of cement’ (in-

terview 10). Another interviewee similarly comments,

1 All interviews were conducted in French. The translations here are

by the authors.
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‘there is nothing more solid than a wall’ (interview 1).

Seawalls are thus seen as more effective and safer than

‘softer’ approaches like re-vegetation (interviews 2, 10).

Nonetheless, seawalls are known to have failed and/or

collapsed (e.g. interviews 1, 9). Where a seawall has failed

or collapsed, this is not taken as a sign that seawalls may

not be the best response, but rather as a sign of the insuf-

ficient height or bad quality of that particular seawall: ‘the

problem is the height of the seawall, and not the seawall

per se. […]. That is their [the communities’] logic: if it

does not hold, it has been badly built. They will not

understand that the particular site is not suitable for a

seawall’ (interview 2; see also interviews 8, 9, 10).

To some extent, the survey reflected this call for new

and/or improved seawalls, as described earlier. One

respondent for instance says that ‘only the construction of a

seawall or another [defence structure] can avoid these

changes’ (survey respondent, male, 25 years, Ndroudé).

Yet, not all respondents are convinced about the usefulness

of seawalls in general. One respondent comments that ‘the

problem has not been solved because you can see that

seawalls have been destroyed and the water comes up into

our house’ (survey respondent, female, 54 years, Iconi),

while another respondent explains: ‘I don’t think that

seawalls can protect us, but for the moment, they will do’

(survey respondent, male, 36 years, M’Bachilé).

A problem here is little awareness about other response

measures including alternative designs and forms of

shoreline stabilisation. A few survey respondents mention

reforestation or relocation as alternative responses to

coastal erosion and flooding, but none seems aware of

different types of shoreline stabilisation, an observation

also made during informal conversations during the field-

work. The interviews reflect this lack of awareness. ‘We do

not know the alternatives […]. We do not know which

technologies are most adequate’, says a government offi-

cial, wondering what other countries like the Pacific islands

do to counter erosion (interview 9). Another interview

partner mentions two different coastal defence structures

on Mohéli, one using re-vegetation and wooden palisades,

and another using a rip-rap from rocks. Despite the

potential of such alternative measures, the local population

is not convinced: ‘There are ideas and examples [of alter-

native response measures] but they are not appreciated by

the villagers […]. It is easier [to build a seawall] than to

innovate’ (interview 10).

It is noteworthy that many interview partners themselves

are rather sceptical of seawalls, or of seawalls as the only

response: ‘Seawalls are good but they do not solve the

problem. I am not against seawalls but they are not the only

solution’ says one interviewee (interview 4); another

interviewee similarly notes that seawalls are not per se bad

or good, but that the seawall ‘becomes bad when it is badly

built, with no prior study, with inadequate material, without

respect [for the local conditions]’ (interview 6; see also e.g.

interviews 2, 7, 10). Real adaptation would require beha-

viour change, not infrastructural change; seawalls address

only part of the problem—and not the most important part

(interview 1). Donors thus push for softer approaches like

re-vegetation and capacity building (see below), but

recognise the local demand for seawalls: ‘we suggested a

softer approach, they [the community] did not want it, they

say that a seawall is needed’ (interview 2; see also e.g.

interview 4). In the end, decisions about building a seawall

are taken at the local level, where misperceptions are most

widespread, with the community then seeking funding

from different sources, including donors. Even where these

donors are sceptical of the selected measures, they (co-

)fund seawalls as there is no general policy against sea-

walls, as one interviewee explained, for ‘seawalls may, in

specific cases, be a solution’ (interview 2).

Lack of capacity and resources

The informal survey asked respondents about factors that

impeded the individual or community to respond to coastal

erosion and flooding. Here, many respondents indicate a

lack of resources (26 respondents, 15 %) or a lack of

knowledge and capacity (25 respondents, 15 %). Some

respondents also do not feel affected (21 respondents,

12 %) or responsible (17 respondents, 10 %), arguing

instead that village elders or the government needs to

intervene: ‘It is the state that needs to intervene’ (survey

respondent, female, 48 years, Ndroudé).

Yet the Comorian state is considered a weak state, in

that it lacks capacity and resources to effectively enforce

rules and regulations (e.g. interviews 1, 2). All interview

partners recognise the limited local resources and hence the

important role of donors (e.g. interviews 7, 8, 9). Interna-

tional aid is a major source of funding for seawalls;

sometimes, remittances or local contributions (co-)fund the

construction, too (interviews 1, 6). External funding,

however, is not always well spent: ‘The money that enters

the country is neither well used nor well focused’ (inter-

view 3). External funding also takes away political pres-

sure. It is easier to blame coastal erosion and flooding on

climate change and sea-level rise and request external

funding for building a seawall than to demand behaviour

change, that is, to stop sand mining (interview 1). The

choice of whether and where to build a seawall is political

and not guided by impact studies or technical expertise.

There should be studies, an interviewee admits, but ‘this is

not done, we do not consult experts to find a long-term

solution’ (interview 6). Similarly, there is little follow-up

and project evaluation (interview 1). Even where projects

are evaluated, experts are recruited abroad, their reports
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ending up unread: ‘the experts coming here on mission, we

do not have or we do not read their reports’ (interview 10).

There seems thus to be little learning from past projects,

and mistakes are repeated (e.g. interviews 1, 10).

Lack of capacity and resources also translates into a

lack of implementation of rules and regulations, a prob-

lem that occurs in other SIDS, too (Nunn 2010). In the

survey, several respondents refer to problems around

prohibiting sand mining, since sand mining is an impor-

tant source of income for many villagers: ‘we are not in a

position to ban people from taking sand or corals’, says

one respondent (male, 39 years, Iconi), while another

similarly finds ‘we are not able to impose such a decision’

(survey respondent, male, 27 years, Iconi). Interview

partners echoed this. Specifically with regard to the

environment, there may be plans and strategies, but little

action, little enforcement of national rules and policies,

little political will (interviews 5, 8, 10), not least with

regard to sand mining: ‘It is difficult to make people

respect a ban on sand mining’ (interview 1).

Clearly, environmental and developmental challenges

are linked, and addressing one without the other prone to

failure: ‘We need to link environmental protection with

income-generating activities’ (interview 2). For a ban on

sand mining to be respected, alternative source of income

is required (e.g. interviews 3, 7)—‘it is a question of sur-

vival for the people […] so how to stop them?’ asks one

interviewee (interview 4). On Grande Comore in particular,

crushed volcanic lava rock would provide an alternative to

mined marine sand but is more expensive (interview 9). It

is easier to take sand from the beach for free when building

a house rather than buy crushed volcanic lava rock (inter-

view 1).

Both survey respondents and interview partners thus

recognise the need for building capacity and raising

awareness. Several survey respondents mentioned aware-

ness as part of the solution—or the lack thereof as a current

barrier to adequately dealing with environmental chal-

lenges. To some extent, survey respondents also mentioned

that they could raise awareness, though this was mainly

with regard to (visible) waste deposits and pollution, and

did not reflect knowledge of (invisible) climate change and

the role of different drivers of coastal erosion and flooding.

Interview partners also recognise the need for raising

awareness among the government, the communities and the

population at large (e.g. interviews 2, 4, 6, 7). Although

interview partners admit that there is still a lot of work to

be done (e.g. interview 10), several interview partners also

see reason for optimism. They find a nascent awareness,

notably among the youth: ‘where youth associations exist

that are aware about [the need to] protect the coastal zone,

we manage better to stop or at least limit sand mining’

(interview 7; see also interviews 6, 9). Raising awareness,

finally, should also highlight the limitations of seawalls and

the need for other solutions: ‘Maybe in 2 or 3 years, maybe

a seawall is unavoidable in one place or another, but sea-

walls should not be [used] systematically. That is what we

are trying to do: to show the people that there are not only

seawalls[…], that there are other solutions’ (interview 2).

Discussion and conclusion

The coast of Grande Comore is changing as global climate

change and sea-level rise interact with local factors, nota-

bly sand mining. In many places, communities respond to

coastal erosion and flooding by building coastal defence

structures, although the effectiveness and sustainability of

such structures, particularly seawalls as used on Grande

Comore and other SIDS, have been questioned (e.g.

Cooper and Pilkey 2012; Nunn 2009, 2013). We explored

the continued popularity of seawalls despite such criticism

through an informal survey of villagers as well as semi-

structured interviews of government officials and other

experts, and found similar factors to be at play on Grande

Comore as have been observed in other SIDS: seawalls are

the customary, default response measure, perceived as

solid, safe and modern. Further, a lack of capacity and

resources impedes alternative measures, including ade-

quately designed and constructed defence structures that

are adapted to local conditions, or enforcement of rules and

regulations such as a ban on sand mining.

From our exploratory case study, three conclusions

emerge, regarding the distinction between local and global

drivers of coastal change; the need for a mix of context and

site-specific response measures; and the need for infor-

mation and knowledge to allow such specific response

measures.

First, the local population attributes change largely to

(visible) local drivers, namely sand mining and waste

deposits and pollution. While sand mining undoubtedly

contributes to coastal erosion on Grande Comore, this is

not the case for waste deposits and pollution. Although

waste deposits and pollution degrade coastal ecosystems,

there is no immediate link to coastal erosion and flooding.

For national elites and donors, local drivers play a role, but

they also point to global climate change, more so than

survey respondents. This focus may partially reflect global

funding logics: funding for adaptation to climate change is

more readily available than other types of support, in

particular for vulnerable countries like the SIDS—which

may thus (over-)emphasise their vulnerability to climate

change to obtain funds, as Webber (2013) argues for

Kiribati, where ‘climate change adaptation is becoming the

main game in town’, and where ‘climate change aid has

eclipsed traditional ‘development’ aid’.
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Second, climate change and sea-level rise interact with

local anthropogenic pressures on the coastal zone on

Grande Comore and the other Comorian islands (Sinane

2013). Accordingly, response measures should be context

and site-specific and take into account local circumstances

and conditions as well as future climate change. Interview

partners recognise the need for customised, tailor-made

solutions, a mix of measures that may include coastal

defence structures, including seawalls, but also for instance

construction setbacks and sand mining regulations. In

contrast, the informal survey indicates little awareness in

village communities about different types of response

measures, including different forms and designs of coastal

defence structures. There is thus a need to inform stake-

holders about diverse response measures, their potential as

well as their limitations. In the Maldives, government

officials note the positive effects of capacity building and

awareness raising: ‘communities may think they all want

seawalls until they learn about the range of different

options available to them’, says one official, while another

recognises the need to look for ‘our own, softer and natural

ways of adapting to climate change’ (cited in Sovacool

2012).

Finally, for communities to identify their own—hard

and soft—ways of adapting, their own context and site-

specific response measures, there is a need for more

information and knowledge: about the extent of coastal

change and erosion, about the causes and consequences of

this change and about different response measures and their

effects. We should experiment with different response

measures, document them and assess their impacts over

time (Duvat 2013) as well as monitor and document coastal

change and erosion in places where no response measures

have (yet) been taken. In more touristically developed

countries, hotel resorts—which crucially depend on sandy

beaches—serve as ‘field laboratories’ (Duvat 2009), they

continually try out new approaches (Kench 2010, 2012). In

less touristically developed countries like the Comoros,

communities could take over this role, given adequate

financial and technical support from donors, who should

also help with disseminating and communicating lessons

learnt. We need to find out what works where and why—

and what does not. Importantly, these experiences need to

be disseminated and shared (see e.g. Weir et al. 2016)—

across communities, across islands and across countries so

that others can learn from them and avoid making the same

mistakes.
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