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REVIEWARTICLE
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The South American (SA) region is particularly vulnerable to climate change and El Niño Southern Oscillation (ENSO) events
which threaten its economy and sustainable development. Therefore, climate adaptation is a regional priority. At least 6% of SA
population live at low-elevation coastal zones (LECZ) exposed to sea-level rise, ENSO variability and storminess. This paper
reviews some recent and current adaptation experiences in SA coasts focusing on (i) socioeconomic and vulnerability status, (ii)
links between adaptation and sustainable development, and (iii) constraints to adaptation.Despite the regional economic growth
and poverty reduction over the last decade, an adaptation deficit to current climate variability persists. Overall, SA countries
show a poor link between public policies, adaptation, and theoretical-academic scope. Public adaptation efforts in coastal
areas are mostly oriented towards risk assessment, vulnerability and reduction of impacts at urban and touristic settlements.
Many experiences developed from the academy follow the community-based adaptation (CBA) approach mainstreamed
into local plans. Adaptation constraints are linked with poverty, social priorities, allocation of resources and the multifaceted
impacts of climate change. Two coastal CBA case studies in Venezuela and Uruguay based on scientific and local
knowledge show that non-structural adaptation measures can improve the populations’ perception of risks, provided that
stakeholders, mainly the community, are informed and integrated to define adaptation actions. There are lots of plans and
less specific actions. We propose that the assessment of adaptation success has to rely on implementation and
effectiveness criteria rather than solely on plans.

Keywords: climate change; IPCC; adaptation deficit; sustainable development; community-based adaptation; plans vs.
implementation

1. Introduction

Over the years since 1992 when the United Nations Frame-
work for Climate Change stated that adaptation “is of high
priority for all countries” (UNFCCC, 1992) several reports
from the International Panel on Climate Change (IPCC)
have synthesized the main climatic drivers of the current
and future vulnerability, impacts and adaptation (VIA) to
climate change in Latin America and the Caribbean
(LAC) region. Due to the increase in El Niño Southern
Oscillation (ENSO) related variability and extreme events
over the last few decades (IPCC, 2007, 2013; UNISDR,
2011) these reports have highlighted the adverse conse-
quences from ENSO-related impacts (Field et al., 2012;
Magrin et al., 2007; McCarthy, Canziani, Leary, Dokken,
& White, 2001).

The Fifth Report of the IPCC (AR-5) divided the LAC
into region in Mexico (North America), the Caribbean
(among islands), and Central and South America-CSA
(IPCC, 2013). In this review we focused on the 10 South
American coastal countries with some examples from the
CSA region.

The goals of this article are: (i) to review the literature
on climate Vulnerability, Impacts and Adaptation focusing
just in South America (SA); (ii) to provide update infor-
mation on the recent and current trends (mostly from
2007 to 2014) on adaptation to climate change and
climate variability (ENSO), emphasizing on sea-level rise
(SLR) and extremes in coastal areas of SA; (iii) to focus
on the adaptation deficit concept, the links between adap-
tation and sustainable development, and the constraints to
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adaptation; (iv) to discuss experiences in Venezuela and
Uruguay, concentrating the analysis on the coastal adap-
tation progress in these countries, and (v) to render
overall, regional (SA) and country-level (Venezuela and
Uruguay) key messages, lessons, and recommendations.

This review starts focusing on the IPCC AR-5 VIA
Report on Central and South America (Chapter 27;
Magrin et al., 2014), aiming to review and update selected
literature as following:

(1) The climate vulnerability, impacts, and adaptation
in coastal areas of SA emphasizing on SLR,
ENSO and extremes mainly based on the IPCC
reports (Field et al., 2012; Magrin et al., 2014).

(2) The overall socioeconomic and vulnerability
context of both climate change adaptation and
climate variability adaptation in SA, with emphasis
in coastal areas.

(3) The links between climate adaptation and sustain-
able development in South American coastal areas.

(4) Cases studies of community-based adaptation
(CBA) in coastal areas of Venezuela and
Uruguay, and experiences on implementation pol-
icies in a few countries in SA.

(5) Regional (SA) and a few local conclusions and key
messages.

We believe that the adaptation deficit and the links
between adaptation and sustainable development are key
aspects in the region.

“In many places the damage is increasing giving evi-
dence of an adaptation deficit, meaning that practices to
manage climate hazards are falling short of what can be
done” (Burton, 2004).The adaptation deficit concept cap-
tures the notion that countries are underprepared for
current climate conditions, much less for future climate
change. Based on the experience of 26 projects in,
including 6 in LAC (www.aiaccproject.org), Leary
et al. (2008) stated: “Climate change threatens to
widen the adaptation deficit and acting now to narrow
the deficit can yield immediate benefits. That will also
serve as a first step to adapting to climate change”.
There is an advantage of integrating adaptation with
development because the impacts of current climate
hazards and projected climate change undermine devel-
opment achievements.

In this paper, the adaptation deficit is regarded as any of
the following:

. The difference between coping with climate and
adapting to climate change (Ashwill, Flora, &
Flora, 2011).

. A persistent vulnerability to climate variability in
socio-ecological systems (Preston, Dow, & Berkhout,
2013).

. Both a less than optimal use of limited resources and
a gap between economic growth and coping capacity
to climate threats (EACC, 2012; Nagy, Seijo,
Verocai, & Bidegain, 2014).

. A lack of adaptive capacity (Romero-Lankao, 2008)
or the inability to cope with current ENSO-related
variability (Nagy et al., 2008).

ENSO is the dominant mode of climate variability in
LAC (McCarthy et al., 2001). The direct cause of ENSO
changes in response to climate changes is generally not
straightforward, but there is a substantial amount of cancel-
lation among the effect of the changes in the different
ENSO feedbacks (Wang, Deser, Yu, DiNezio, &
Clement, 2012).

In addition to considering how climate changes may
affect the amplitude and frequency of ENSO, one should
also consider that the dominant type of ENSO might be
altered as a result. There is still much to learn about the
dynamics of the Modoki ENSO and what causes the type
of ENSO (El Niño conditions) to vary and alternate.
During Modoki El Niño events Sea Surface Temperature
(SST) anomaly is concentrated in the Central Pacific (CP
mode) region (Ashok, Tam, & Lee, 2009). CP mode El
Niño events have occurred more frequently in recent
decades and dominated 2000–2010 at a time when ENSO
forecast skill decreased (McPhaden, 2013). The CP mode
is less intense and more erratic than the classical El Niño
(Eastern Pacific-EP El Niño). It is characterized by rela-
tively low temperature anomaly at the Central region of
the Pacific Ocean with climatic teleconnections in the
Southern Hemisphere (Ashok et al., 2009; Zubiaurre &
Calvo, 2012).

Thus, it is hard to say whether ENSO is going to inten-
sify or weakened but it is very likely that ENSO will not
disappear in the near future. The tropical Pacific response
to global warming has been suggested to be neither El
Niño-like nor La Niña-like since the mechanisms for
these changes are different from that of ENSO events
(Wang et al., 2012).

Taking into account that climate change may mean
more frequent extreme events, or more severe extreme
events, in the future, adaptation planning for these events
will strongly rely on lessons learnt in past events, or “learn-
ing from experience” (Kiem, Verdon-Kidd, Boulter, &
Palutikof, 2010; Nagy, Seijo, et al., 2014).

Climate adaptation and sustainable development links
are explored from the international and regional literature
focused on SA (e.g. Metternicht, Sabelli, & Spensley,
2014). Here, sustainable climate adaptation is understood
as, according to Eriksen and Brown (2011), “A set of
actions that contribute to socially and environmentally
sustainable development pathways, identifying principles
for sustainable climate adaptation including social
justice and environmental integrity”. In this regards,

Climate and Development 365

http://www.aiaccproject.org


Klein et al. (2007) stated “Development paths that con-
tribute to inequity and poverty, or are based on fossil
fuel-intensive consumption patterns, are inevitably
called into question by the concept of sustainable
adaptation”.

There are very few studies on integrated human
development policies, sustainability and climate
change both globally and in Latin America, and they
are still missing indicators, databases and mechanisms
to monitoring mitigation and adaptation (González,
2013).

2. Short summary of impacts to climate change and
SLR in coastal countries of South America according
to IPCC reports

This section is based on IPPC reports on the LAC region,
focusing on South America (SA), some global and regional
literature, included in IPCC reports, and a few notes from
the authors.

Local human activities, ENSO events and wind-
storms have been identified as the main current (e.g.
from ≈1981) impacts on the coastal areas in LAC
(Magrin et al., 2007, 2014). Potential impacts of storm
surges under SLR scenarios include many social and
economic sectors jointly with ecological services
(Magrin et al., 2007, 2014; McCarthy et al., 2001).
During the last decades of the twentieth century,
unusual extreme weather events have been severely
affecting the region contributing greatly to the strengthen-
ing of the vulnerability of human systems to natural dis-
asters (Field et al., 2012).

SLR in most of South America is expected to be less
than 0.40 m by 2050 (90% confidence) (ECLAC, 2011;
IPCC, 2013). Exceptions are some shorelines near Sao
Paulo in Brazil, Southern Ecuador and Peru with higher
SLR, where the threats have become more important
(ECLAC, 2011).The most vulnerable coastal linear infra-
structure, for example, roads in South America are placed
in Brazil and Argentina (IPCC, 2013).Taking into
account the percentage of population affected by both
SLR and storm surges, risk multiplies and expands
(ECLAC, 2011). Medium and high risks of threat spread
in the populated Southern Atlantic from north of Rio de
Janeiro to Uruguay and Argentina, in the less populated
southernmost shores of Buenos Aires Province and
Tierra del Fuego, in the Venezuelan extreme Eastern
shore, Suriname coastline, and northern Brazil (ECLAC,
2011).

Box 1 summarizes the main observed and projected
impacts and vulnerabilities for 2050 in Central and South
America reported by the IPCC AR-5, Vulnerability,
Impacts and Adaptation, Chapter 27: Central and South
America (Magrin et al., 2014).

Box 1. Summary of main observed and
projected coastal impacts and vulnerabilities in
CSA (source: Magrin et al., 2014, plus notes from
the authors).

Overfishing, habitat pollution, habitat destruction, and the
invasion of foreign species negatively impact biodiversity and
the delivery of ecosystem services (Guarderas, Hacker, &
Lubchenco, 2008; Halpern et al., 2008), posing significant
challenges and costs for developing countries (Hoegh-Guldberg
& Bruno, 2010). For instance, the Ocean Health Index (Halpern
et al., 2012) that measures how healthy the coupling of the
human-ocean system is for every coastal country (including
parameters related to climate change), indicates that Central
American countries rank amongst the lowest values.

More than 30% of the population in each of the countries
of El Salvador, Nicaragua, Costa Rica, Panama, Colombia,
Venezuela, and Ecuador live in coastal areas directly exposed
to climatic events (Lacambra & Zahedi, 2011). Note: This
short list could also include other countries in SA for example,
Guyana, Suriname, Argentina (Buenos Aires Province), and
Uruguay (see Section 3). Large coastal populations are related
to the significant transformation marine ecosystems have been
undergoing in the region (Guarderas et al., 2008).

The current (from ≈1990 on) and predicted coastal
impacts and dynamics in response to climate change trends
and projections of SLR, storm surges and sediment transport
(Figure 1) are focused on flooding, beach erosion, sea-ports,
and reliability of coastal structures (ECLAC, 2011). The
greatest flooding levels (hurricanes not considered) in the
region are found in Rio de La Plata area, which combines a 5
mm yr−1 change in storm surge with SLR changes in extreme
flooding levels (ECLAC, 2011; Losada et al., 2013). Note:
Storm surges have slightly increased over the last 30 years
along the Uruguayan coast of the Rio de la Plata (Verocai,
Gómez-Erache, Nagy, & Bidegain, 2015) but the rate 5 mm/
yr−1 seems a little bit high. Beach erosion is expected to
increase in southern Brazil and in scattered areas at the Pacific
coast (ECLAC, 2011).

The projections of sea surface temperature scenarios
indicate that it is possible that the Mesoamerican coral reef
will collapse by between 2050 and 2070, causing major
economic losses (WB, 2009). In the southwestern Atlantic
coast, eastern Brazilian reefs might suffer a massive coral
cover decline in the next 50 years (Francini-Filho et al., 2008).

Mangroves losses are affected by anthropogenic
drivers for example, deforestation and land conversion,
agriculture and shrimp ponds, especially in CA (Polidoro
et al., 2010), which in addition to climate change (Alongi,
2008) may lead to total loss in the next 100 years (Duke
et al., 2007).

3. Regional and countries’ climate vulnerability
context

This section explores some socioeconomic indicators at
country-level useful to assess SA countries’ vulnerability
and adaptive capacity, focusing on coastal areas.

Table 1 summarizes an updated country-level socioe-
conomic and human development status of the 10 coastal
countries of South America (SA), albeit it was not
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possible to discriminate coastal indicators for all of them.
The SA region has increased its Gross Domestic Product
(GDP) and reduced poverty and inequality over the last
decade, although they still remain high (CEPAL, 2013;

Magrin et al., 2014). The region has a human population
of 388 million, 65% of which live within 200 km of the
coast, (CEPAL, 2012a; UNEP, 2007) but only about 6%
are directly exposed to coastal impacts (calculated by the

Figure 1. Coastal impacts (left). Based on observed trends and projections (≈2050), the possible distribution of potential future impacts is
shown for flooding, beach erosion, sea-ports, and reliability of coastal structures. The figure shows locations where, in the case of having
aprotection structure in place, there is a reduction in the reliability of the structures due to the increase in the design wave height estimates
(source: ECLAC, 2011). Coastal dynamics (right). Information based on historical time series (data reanalysis, available instrumental infor-
mation and satellite information) trends including uncertainties (Izaguirre, Méndez, Espejo, Losada, & Reguero, 2013; Losada et al., 2013)
(source: Magrin et al., 2014).

Table 1. Overall socioeconomic and human development of South America (SA).

Country

Population
GDP (US$) 2013

IMF/WB
IMF +WB/23

IMF/WB

Human development (HDI, trend), poverty (as income: P-I and
socioeconomic deprivation index: DI), CLProsperity Index (PLI) and

equity (E)

SA: 388 106
Country
US$ × 106

Per Capitaa,b

US$ × 103 HDI value, trend P-I / D-I % of pop. PLI Regional Rank E: R/P

Argentina 42 488/612 11.8–14.8 0,81 ↑ 5/ 11 5 13
Brazil 202 2,243 11.3 0,74↑ 19/16 6 22
Chile 15 273 15.8 0,82↑ 11/2 2 15
Colombia 48 380 7.9 0,71↑ 33/23 8 20
Ecuador 16 92 5.9 0,71↑ 32/22 9 11
Guyana 0,8 2,9 3.8 0,74↑ NA NA NA
Peru 30 205 6.7 0,74↑ 26/43 11 13
Suriname 0,5 5 9.5 0,71↑ NA NA NA
Uruguay 3,3 56 16.5 0,79↑ 6/10 1 7
Venezuela 30 374/438 12.5/14.4 0,76↓ 24/13 14 9

Notes: Gross Domestic Product (GDP national and per capita in current US$) (According to the International Monetary Fund (IMF, 2014) and the World
BankWB, 2013). United Nations Human Development Index-HDI (UNDP, 2014) (0–1 scale, where 1 is the maximum and 0.798 is very high) and trend (↑=
+ ↓= negative from previous data). Poverty indicators (% of population): Income (P-I), deprivation (lack of access to basic services) index (D-I), Equity
(income distribution: 20% Richer-R/20% Poorer-P) (Equity (Eq) is the ratio between the 20% richer (R) and poorer (P), CEPAL, 2013; WB, 2012).
Prosperity Legatum Index (PLI) (overall human, political and socioeconomic prosperity indices) decreasing sub-regional (1 to 17) rank (www.prosperity.
com/#!/ranking). Not available, NA.
aCountries where the difference between the IMF (left) and WB (right) are greater than 5% (Argentina and Venezuela) both values are shown.
bWorld average = U$ 10,500 and CSA Median: U$ 7900.
cMeasured in terms of eight indicators of lack of access to basic services such as safe water and sewage, electricity and energy, education, and housing, (PP).
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authors from tables shown at Neumann, Vafeidis, Zim-
mermann, & Nicholls, 2015).

The socioeconomic, political, development, adaptation,
readiness, and coping indicators (Table 1) show the best
numbers for Chile and Uruguay, followed by Argentina,
Brazil, Colombia, Venezuela, Peru, Ecuador, Suriname, and
Guyana.

Several authors highlight the existence of great differ-
ences in vulnerability, risk, and adaptive capacity indi-
cators on sub-regional and country-level basis in the
LAC region (ECLAC, 2011; Leal Filho, Alves, Caeiro,
& Azeiteiro, 2014; Magrin et al., 2007, 2014; Nagy
et al., 2006).

This too wide assessment of vulnerability seems to be
associated with the focus, criteria, and the indicators of
exposure and adaptive capacity used. For instance, the
UNEP coastal vulnerability index (CVI from 0 to 1),
which classifies vulnerability as low (CVI < 0.1), moderate
(0.1 < CVI < 0.5) or high (CVI > 0.5) based on socioeco-
nomics, geographical and adaptive capacity indicators of
exposure, impacts and vulnerability ((population density
(PD), high probability of natural disasters (ND), geo-
graphic exposure (GE), low forest cover (1-FC) and
human development (HDI), (UNEP, 2005)), does not dis-
criminate country-level coastal vulnerability. All SA
countries are classified as moderately vulnerable but
Guyana (low). Note: The CVI includes geophysical
drivers for example, tsunamis, which should not be used
in a climate-risk assessment.

Some CVI indicators are aggregated indices itself, for
example, GE and HD, which, together with PD might be
key components of vulnerability and coping capacity,
resumed as CVI = f (exposure to hazard, PD, coping
capacity).

If the UNEP-CVI is re-calculated on a five-class
system, the countries might be divided into two or three
blocks (depending on the limits) that is, Brazil, Colombia,
Ecuador, Venezuela, Guyana, and Suriname are very low
vulnerable, whereas Argentina, Peru, Chile and Uruguay
are low to moderately vulnerable.

Notwithstanding, according to Hickey and Weis
(2012), Guyana is highly susceptible to SLR and flooding
– which has been accentuated by multiple recent flood
events – and focuses on the need for vast infrastructural
rehabilitation and enhancement as the main adaptation
priority.

The country-level coastal PD varies in SA from low in
Argentina (high for Buenos Aires Province coast), Chile,
Guyana, and Suriname to moderate in Brazil, Colombia,
Ecuador, Peru, Uruguay and Venezuela (data from
UNEP, 2005). When the population living at low elevated
coastal zones “LECZ” (less than 10 m above sea level) is
analysed (calculated from data published by Neumann
et al., 2015), Suriname and Guyana become highly vulner-
able (Table 2).

Table 2 shows a set of vulnerability and adaptation indi-
cators at both country level (CyL) and coastal level that
supports the analysis of adaptation and development issues.

Although climate vulnerability and adaptive capacity,
and their related impacts and risks, are not necessary
closely related to economic indicators such as the national
or local GDP, the countries already suffering the negative
impacts of poverty cannot afford to adapt to climate
change. Thus, poverty and inequity indicators are included.
The country’s GDP gives insight about how large a country
is, and per capita GDP (current US$), could be seen as how
relatively rich it is. However, great differences between
social spending levels between countries in the region
reflect important contrasts in social protection schemes,
especially on population coverage in services such as
health, education, and unemployment benefits.The parity
purchase power GDP is included in the calculation of the
United Nations Human Development Index-HDI together
with education and health indicators (UNDP, 2014) and
the in the CVI (UNEP, 2005).

The lack of an appropriate disaggregation of the coastal
information which at best is usually available for coastal
provinces at most of SA countries hampers integrated
regional analysis. There are also great differences in rich-
ness distribution in coastal areas among countries and
within countries: Colombia and Ecuador have relatively
poor coastal populations (despite Guayaquil in Ecuador is
the richest city of the country), Uruguay concentrates rich-
ness along its coast and Venezuela lies in a mixed situation
(CEPAL, 2012b).

The indicators shown in Table 2 suggest that the most
exposed coasts are those of Guyana and Suriname, fol-
lowed by Ecuador and Peru, and the less ones are those
from Argentina, Brazil, Uruguay, and Venezuela (which
is not the case if the coast of Buenos Aires, Argentina is
analysed separately). The most at risk country is Ecuador,
and the less ones are Chile (if geophysical threats are not
considered) and Suriname.

The Notre Dame-Global Adaptation Index (ND-Gain,
2012) assesses CyL vulnerability (exposure) and readiness
(adaptation) to climate change and climate-related hazards,
as well as specific sectors that is, the Infrastructure Index
which aggregates coasts and energy (I-CET).

Table 3 shows a classification of SA in respect to their
climate vulnerability status, based on the data and indi-
cators shown in Tables 1–3, where adaptive capacity is
prioritized following Leal Filho and Mannke (2014).
These authors classified the LAC region in two main cat-
egories: moderately vulnerable and very vulnerable. The
former are characterized by the availability of some
degree of operational climate change strategies, and invest-
ments in climate adaptation and resilience projects. The
latter is characterized by lack of investments and/or the
adaptation plans are not fully operational. In many of the
very vulnerable countries there is “chronic climate
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Table 2. Country level and coastal vulnerability, adaptation indicators, and index of South America (SA).

% Population at LECZ, governance (G), exposure (E), country level and coastal vulnerability
(CLV/CV), adaptation, and coping capacity (AC/CC) Climate Risk Index OHI (2014)a

ND-Gain Index
(2012)b

% Pop. at LECZ Gov (G) Exp (E)

Vulnerability

Adaptive
capacity (AC)
and coping

capacity (CC)

CL CRI (2012) OHI, (2014) V + R I-CETCLV CVI-UNEP
AC CC

Country SA:6 Four stars scale Five stars scale
0–100 scale converted into SA

Ranking

Argentina 10 ** * * **/** *** **** ** 3rd 3rd 3th
Brazil 7 *** * * **/* *** *** ** 5th 5th 7th
Chilec 2 **** ** * **/*** *** *** * 1th 1th 9th
Colombia 3 *** ** ** **/* *** *** ** 9th 3rd 2nd
Ecuador 14 ** *** ** **/* ** *** *** 2nd 8th 4th
Guyana* 56 NA **** ** */ ***/* * ** ** 8th 10th 8th
Peru 2 ** *** ** **/** ** *** ** 7th 6th 6th
Surinam 68 NA **** ** **/* ** *** * 4th 7th 5th
Uruguay 13 **** * * **/*** **** *** ** 6th 2nd 10th
Venezuela 6 * * * **/* **** *** ** 10th 8th 1th

Notes: Percentage of population living at low elevation coastal zone (% LECZ) (Neumann et al., 2015). Different scales (four or five ranks or world rankings) are used by the generators of these indexes. Here, a
four stars scale is used for Governance – G (Legatum Prosperity Index), country-level vulnerability – CLV and coastal vulnerability – CV (UNEP, 2005), exposure – E, adaptive capacity – AC, and coping
capacity – CC (World Risk Report WRR, 2012), where, high is ****, upper middle is ***, lower middle is **, and low is *. A five stars scale where medium is *** is used for the overall Climate Risk Index-CRI
(German Watch, 2012). A 0–100 scale (0: minimum and 100: maximum) wasconverted into regional (SA) ranking (1th for the best and 10th for the worst one) for the Ocean Health Index (OHI, which world
average is 67) (OHI, 2014; where OHIMaximum and world average are 100 and 67 respectively), the Notre Dame-Global Adaptation Index (ND-Gain) overall vulnerability and readiness index (V + R), and for
the ND-Gain Infrastructure Index (I-CET) (ND Gain, 2012; where ND-Gain maximum: 100. Infrastructure Index (I-CET) includes coast, energy, and transport, where coast vulnerability is defined by exposure,
sensitivity, and adaptive capacity as a function of land less than 10 m above sea level (ASL), population living less than 10 m ASL, and readiness).
aLegatum Prosperity Index (2014).
bUNEP (2005).
cGeophysical disasters (Tsunamis) are not considered.
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change vulnerability”. Often, these countries are not even
prepared sufficiently to current impacts of current vulner-
ability because of scarcity in investments, few or no com-
ponents of institutional capacity-building, limited or no
access to assistance in cases where extreme events affect
them, and little social capital, that is, part or sometimes
full reliance on external (international) assistance and
funds. There are none chronic vulnerable countries in SA
but in CA, with the exception of Costa Rica and Panama.

The drivers of vulnerability that is, climate threats and
exposure, the adaptive capacity, or the reasons behind any
ranking of vulnerability are always partial due to the fact
that there is no consensus about the weight of the indices.

Some questions may be raised here from the indicators
shown in Tables 1 and 2: which is more important:
exposure of adaptive capacity? Which are the main
drivers of vulnerability that is, too many people, poverty,
low investment, too many coastal disasters, the lacks of
institutional capacity-building, or the political will to prior-
itize coasts and/or of specific adaptation policies? Further
insight on these key issues will be given at Section 4.

4. Adaptation and sustainable development in
coastal areas of SA

4.1. Adaptation and sustainable development

Under the uncertainty of future climate change scenarios,
adaptation in coastal areas will require new approaches to
sustainable development that should be able to manage
this complexity (Barbero & Tornquist, 2012; IPCC,
2013). For instance, increasing SLR and storm surges
will put coastal areas and infrastructure at risk, making it
more difficult to harmonize goals of economic develop-
ment, public access, and protection of coastal ecosystems,
accentuating the existing trade-offs between coastal devel-
opment and coastal ecosystem conservation (IPCC, 2013;
Naveda, 2013). The extent of vulnerability to SLR in any
given country will depend also on the fraction of the popu-
lation living in low-lying areas (see Table 2), the land inun-
dated, its wealth and economic conditions, and its
prevailing political institutions and infrastructure.

During the past 10 years, coastal and marine ecosys-
tems in the region have provided between 15% and 30%
of total world fish supplies (UNEP, 2012).The SA coastal
areas are both rich on commercial and artisanal fisheries

(Salas, Chuenpagdee, Charles, & Seijo, 2011), tourism
(Zielinski & Díaz Cano, 2014), ports and shipping world-
wide scale (Méndez, 2011),oil, industrial and urban devel-
opment (Pauchard, Aguayo, Peña, & Urrutia, 2006), and
are densely occupied by hundreds of thousands of villages
and coastal towns (Cramer, 2013; Lampis, 2010). Several
coasts of SA, mainly at the Pacific and the Caribbean,
have extraordinary natural capital and business activities,
but are also highly degraded (Alvarez-León, 2003; Santiba-
ñez & Santibáñez, 2007). Additionally, the region has high
poverty levels (Armijo, 2012) and several vulnerabilities to
extreme weather events which compromise its institutional
capacity to face the impacts and to implement an effective
adaptation process to climate change (Ryan, 2012).

Since adaptation involves actions at all geographical,
institutional sectors and community scales (Frank, Eakin,
& Lopez-Carr, 2011; Herweijer, Ranger, & Ward, 2009;
Nelson et al., 2009), for coastal areas the community-
based approaches (CBAs) should be necessary to be main-
streamed into local or regional plans (Bassett & Shandas,
2010). Moreover, individual adaptation actions are not
autonomous: they are constrained by institutional processes
that include regulatory structures, property rights and social
norms, especially in coastal areas, a trend identified by
Nagy, Seijo, et al. (2014), who undertook an analysis of sta-
keholders’ climate perception and adaptation in coastal
Uruguay.

Given that communities along the coastal settings are
likely to experience different impacts, state coastal plan-
ning mandates will be more effective if they specify the
desired outcome, for example, maintaining coastal wet-
lands or protecting certain infrastructure rather than pre-
scribe a particular set of actions (Buenfil, 2009). In this
context, the viability of coastal adaptation should necess-
arily consider the increased level of vulnerability to disaster
risks, which is driven by factors such as climate change
(Campos, Herrador, Manuel Valdés, & McCall, 2013),
poor planning, absence of an Integrated Coastal Zone Man-
agement (ICZM), rapid urbanization, environmental degra-
dation, and loss of biodiversity (CEPAL, 2012a; IPCC,
2007, 2012).

The severity of the impacts of future natural events
depend heavily on the ability of countries to reduce their
vulnerability and strengthen risk-management capabilities
(Field et al., 2012) which in turn is associated with the

Table 3. Classification of Central and South American coastal countries in respect to their overall and coastal climate adaptive capacity,
exposure, and vulnerability (modified from Leal Filho & Mannke, 2014).

Status of vulnerability Countries

Moderate Argentina, Brazil, Chilea, Uruguay
High Colombia, Ecuador, Guyana, Perú, Surinam and Venezuela.
Very high or chronic No countries in SA. Most of Central America (but Costa Rica and Panamá)

aIncluded here if vulnerabilities and risks associated to geophysical hazards and their synergic influence are excluded.

370 A. Villamizar et al.



management of environmental and natural resources, econ-
omic and social development, territorial and urban plan-
ning, and governance (Perdomo, 2012).

Reducing vulnerability requires tools for prevention
and spatial planning, early warning systems, maintenance
of vegetation cover, improved local institutions and the
construction of appropriate infrastructure. This will
enhance the need for integrated approaches to analysis
and management of coastal adaptation.

4.2. Constraints and limits to adaptation

Constraints to adaptation include several factors such as
gaps in databases and monitoring networks (Magrin
et al., 2007), availability of resources, uncertainty regarding
future climate, risk of disasters and consequences of
inherent trade-offs (IPCC, 2013).

Nevertheless, some countries have made efforts to
enhance the conservation of ecosystems (Buenfil, 2009),
protection of coastal communities through early warning
systems, protection against SLR (López Rodríguez,
Sierra-Correa, & Lozano-Rivera, 2013; Rojas Giraldo,
Sierra-Correa, Lozano-Rivera, & López Rodríguez,
2010), ICZM (Zamora-Bornachera & Meza-García,
2013), social dimensions (Naumann et al., 2013) and the
strengthening of their institutional capabilities (Perdomo,
2012). However, a lack of basic information, observation
and monitoring systems due to poverty and the settlement
of populations in vulnerable areas are perceived (Calvo,
2013).

The adaptation option is the most unattended in terms
of overall scale public action in Latin America (Dumas &
Kakabadse, 2008; Frickel, 2010; Villamizar, 2011),
despite the magnitude of certain impacts on its coastal
areas. However, anticipatory adaptation to such changes
as increased coastal erosion and extreme events does not
need to wait for specific climate scenarios. These threats
are more reliant on the examination of current vulnerabil-
ities and the range of possible no-regret strategies (FII,
2006). Thus disasters risk management can play a key
role in the region (Leal Filho, 2013).

The United Nations Environment Programme (UNEP)
supports various climate change adaptation strategies
towards sustainable development and access to financial
resources available under international climate finance
arrangements (Perdomo, 2012). However, coastal areas
are not considered as priorities of these initiatives since
they only represent 10% of country’s commitments
arising from these strategies, lagging behind water
resources (35%), agriculture (22%), and health (10%), the
three sectors which were selected as priority by most
countries (Perdomo, 2012).

In terms of addressing the constraints for the regional
coastal adaptation, these initiatives account for a more com-
prehensive supportive framework for adaptation process at

national level, which in turn represents a direct guide to
addressing national public investment, limited resource
that must be maximized given the impacts and challenges
of climate change, for national development. The response
capacity varies among different sectors and geographic
scales and levels of organizational complexity (Adger,
Arnell, & Tompkins, 2005; IPCC, 2007). For instance,
Halsnæs and Trærup (2009) have identified four critical
aspects that limited the adaptations options having in
common the cross-cutting nature of climate change con-
straints that make adaptation processes more difficult for
both human and natural systems:

(i) Addressed as a development problem and linked
to environmental issues.

(ii) Its effects on multiple sectors, including natural
resources.

(iii) The current impacts of climate extremes and dis-
asters and their links to development like a start-
ing point for assessing future climate change
impacts.

(iv) A need for linking climate change impact data and
development statistics, which, given uncertainties
and data limitations, complicates adaptation
studies.

Brondizio, Ostrom, and Young (2009) also recognize
the multilevel nature of such constraints and the role of
institutions to “help cross-level environmental governance
as an important form of social capital that is essential for
the long-term protection of ecosystems and the well-
being of different populations”. In this regard our review
shows insufficient support in multiple areas such as social
attitudes and behaviour, knowledge, education and
human capital, finance, governance, institutions and
policy. Also, we identify adaptation and development def-
icits which together with the last mentioned areas are
specific constraints for the implementation of the adap-
tation process to future climate in SA.

In regards to coastal areas the potential constraints for
adaptation appears to be exceeded locally and they are
likely related with a range of human values and managed
systems (Pineda et al., 2013) that are dependent upon eco-
systems goods and services (Campos et al., 2013; Valdés &
Herman, 2005). Given the intrinsic spatial-temporal
dynamics of coastal areas, the social limits for adaptation
are dynamic over space and time in response to diverse
and multiple actors, technological change, and emergent
issues closely linked, for example, to ancestral cultural
values, territorial appropriateness (Tacoli, 2009) and
gender-related aspects (Buechler, 2009).Taking into con-
sideration these dynamics and complexity, stakeholders
would be able to have an early prospective of potential
adaptation constraints and limits. However, it should be
noted that this possibility is diminished by the complexity
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of socio-ecological coastal systems. In this sense, it should
be necessary to develop a new institutional and integrative
frame under novel governance, as proposed by Adger et al.
(2005), if countries really want to prevent the limits for its
adaptation processes along their coastal areas.

Few governments have specific focus on coastal areas in
SA which in the best case the information is available at
national (Argentina, Brazil Chile, and Colombia) or provin-
cial level (Uruguay). This is a constraint for adaptation
because the mainstream and bottom-up approaches are
needed not only for the direct engagement of the local com-
munities onto the coastal planning processes, but also to
know the spatial heterogeneity of areas that home toa richbio-
diversity and a myriad of small, isolated settlements where
most of the population is poor and remains marginal of the
potential benefits of public policies (Ayers & Forsyth, 2009).

Summarizing, although poverty has decreased in South
America over the last decade (CEPAL, 2013), it remains
significant in most countries (see Table 1) and the identified
constraints are linked fundamentally with aspects related to
both the livelihoods, multidimensional dynamic and trans-
generational poverty, and the multifaceted impacts of
climate change (IPCC, 2007, 2013).

4.3. Climate change, poverty, and sustainable
development

Despite the need to address the effects of climate change on
multiple sectors, and to achieve sustainable development,
there is an absence of climate change and environmental
issues on the agenda of public policies aimed at the
reduction of poverty in Latin America (CEPAL, 2012a).

The social policies of Latin America are traditionally
focused on demographic and social aspects of education,
housing, gender equality, and infrastructure, without inte-
grating an approach between climate change impacts and
social issues (Armijo, 2012). Villamizar (2011) stated that
adaptation interventions are not considered into public pol-
icies, which could compromise the implementation of
medium and long-term initiatives on adaptation that
several countries have recently planned. This is changing
over the last few years; almost all countries in SA at the
moment (by 2015) are undergoing processes of main-
streaming climate change within governments and
sectors. Ecuador, Peru, Brazil, Chile and Colombia at
least are doing it (ADMICCO, 2011; ENCC, 2012;
Invemar, Grupo Laera, GCAP y CDKN, 2014; MMA,
2013). A different case is that although it is considered,
we are still far away from a solid implementation.

Thus, it is expected that the results of such initiatives
that do not fulfil the expectations of governments and
hence do not translate in tangible forward steps in adap-
tation, especially locally, will fail. This will be seen in
most coastal areas, particularly the ones located far from
populated areas, whose communities depend on the local

natural resources. Given this situation, it is required that
communities are able to understand the causes and
analyse the consequences of climate threats, in order to
planning their activities to ensure subsistence. Moraes
and Velázquez (2012) stated that “it is required a local
level to promote policies on a scale in which the population
is organized around their resources, do their business and
be able to participate effectively in public policy” in
relation to the assessment of social capital and vulnerability
to climate change. Local people have a high adaptive
capacity to develop novel solutions to adapt to climate
changes combining traditional and scientific knowledge,
and Latin America is not the exception (Bravo, Hernández,
Llatas, & Salcedo, 2010; Ferrara, Martelo, Lairet, Villami-
zar, & Sánchez, 2012).

Despite some adaptation planning and disaster risk
management have been integrated into coastal management
(Guenni, Nobre, Marengo, Huerta, & Sansó, 2013), adap-
tation planning is mainly focused on the implementation
of measures to reduce energy and water consumption
with co-benefits for climate change adaptation, mainly in
large urban areas (Aragón-Durand, 2012; Romero-
Lankao, 2008) and planning for SLR just for the most
important urban and touristic settlements (Olivo, Lettherny,
Ramos, & Sosa, 2001).

4.4. Some adaptations actions

It is recognized that adaptation to climate change is a
complex political process, whose decision-making is
oriented to both the reduction of vulnerability and the
increase of resilience of the socio-ecological systems
(Torres-Alruiz & Rodríguez, 2013). Table 4 shows some
experiences on adaptation in coastal areas for 13 countries
in Central and South America indicating the type of action
taken at national level. Together, these actions represent
formal ways of strengthening the capacity of decision-
makers and governmental institutions that formulate pol-
icies related to climate change in all its dimensions, invol-
ving private sector, civil society, indigenous groups and
other stakeholders.

4.5. CBA as a non-structural adaptation option to
building capacity for coastal communities

Capacity-building is a critical component to facilitate learn-
ing and the effective uptake and use of technologies that
enable least cost options to achieve mitigation and adap-
tation objectives (IPCC, 2013). In terms of such consider-
ations, CBA is a viable alternative for building adaptive
capacity (Ayers & Forsyth, 2009; Crabbe et al., 2010) par-
ticularly for coastal communities in which government
presence is relatively weak or absent. There is a need to
increase the communication of the knowledge from local
communities involved in processes of autonomous
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Table 4. Selected examples of adaptation experiences in Central and South America.

Countries
Adaptation
experiences Some results Author(s)

Venezuela Community-based
adaptation (CBA)

(1) Basic training for community to gather information
and transmit scientific rigour with specialized training
in risk management and SAT information

(2) Participatory risk characterization in the school
community and its surrounding

(3) Transfer of knowledge. A SAT model developed in a
participatory way, validated and operational

Bravo de Guenini et al. (2010)

Belize, Costa Rica, El
Salvador, Guatemala,
Honduras, Nicaragua,
Panama

Medium-term vision
for coastal areas

(1) Identify adaptation strategies that could be
successfully implemented in Colombia and build
adaptation capacity considering the conditions and
constraints of coastal areas to SLR

(2) Adaptation projects with strong emphasis in
adaptation focused projects and programmes on
capacity-building, impact assessments and policy
research.

(3) Mainstreaming of adaptation into national-level
development plans

Vides and Sierra-Correa (2014); Keller, Echeverría, and Parry
(2011)

Argentina, Colombia, Costa
Rica, Ecuador, Honduras,
Nicaragua, Perú, Uruguay

Interministerial
National
Dialogues (*) (1) Water (32%), agriculture (22%), human health (10%)

and coastal areas (10%) sectors were selected as
priority by most countries for analysis and future
implementation of measures and actions for the
adaptation

(2) Promotion of the integration of adaptation and
mitigation instruments of national development
planning in the public budgets and private investment
plans

Perdomo (2012)

(Continued )
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adaptation to policy-makers responsible for strengthening
the adaptive capacities in SA (Ashwill et al., 2011).

CBA practitioners are based in non-government organ-
izations (NGOs), and increasingly in government agencies,
where it is difficult to dedicate much time to publishing
work in academic journals. This means that much of their
knowledge and experience is not shared as widely as it
could (Reid & Huq, 2014). Table 5 summarizes two CBA
case studies in Venezuela (V-CS) and Uruguay (Uy-CS).
Both case studies share the following characteristics: (i)
coastal areas subject to climate stressors; (ii) stakeholders’
participation was a key factor to implementing actions, and
(iii) the mix of top-down and bottom-up approaches. Some
differences are: (i) The V-CS is a university project without
government participation, whereas the Uy-CS is a GEF-
Project, carried out by a Governmental Unit with the par-
ticipation of UNDP and local authorities and (ii) the V-
CS was bottom-up oriented from the beginning, whereas
the Uy-CS was top-down oriented at the beginning, with
a progressive incorporation of the academia, NGOs, insti-
tutional and community stakeholders’ involvement. The
Uy-CS followed the UNEP Vulnerability Reduction
Assessment (VRA) participatory approach, customized by
the project to provide baseline information on stakeholders’
perception of vulnerability and adaptive capacity (Nagy,
Seijo, et al., 2014, Nagy et al., 2015).

Both examples show that non-structural adaptation
measures such as CBA and VRA can improve the popu-
lations’ perception of risk, thus overcoming the different
senses of urgency in relation to climate threats, among
scientists and stakeholders.

5. Plans vs. implementation: selected examples in
SA countries’ policies

Some of the coastal adaptation initiatives shown in Tables 4
and 5 are not fully implemented. The experiences from
other sectors that is, agriculture, forestry and water
resources in the region give some insight about the status
of implementation.

Many Latin American countries have taken relatively
important steps in recent years both in the formulation of
policies on climate change and the development of specific
institutions on the matter (Perdomo, 2012). For instance,
the “Latin American Climate Platform” (PCL) is a NGO
network that produced a compiled paper (Ryan, 2012)
focusing on four dimensions of existing public policies
(not including coastal resources)on climate change:

(i) Their level of implementation.
(ii) Their political support to climate policies.
(iii) The quality of the design of these policies.
(iv) The institutional strength of the national agencies

and directorates responsible for formulating and
implementing these policies.T
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Table 5. Adaptation in coastal areas of Latin America.

Title, spatial scale, implementation Short description Focus case study

“Adaptation to Climate Change:
Implementing Early Warning”.
Vargas State, Venezuela.
Local and Provincial level
University Simon Bolivar (USB) and
stakeholders

The coastal zone of Vargas state is susceptible to loss of life and/or
property damage from extreme weather events Despite the
extreme events over the last few years the communities are not
prepared yet.
The Group of Environmental Risk Management at Simon
Bolivar University (USB GERA) raises the implementation of
community initiatives for risk management and adaptation to
climate change through the platform of Community Early
Warning Systems (SATC) on the approach to the CBA

Following the Maskrey model (Maskrey, 1997) this initiative has four
steps:

(1) Monitoring: local monitoring and forecasting technology
precipitations and community pluviometers

(2) Preparation: Community training in designing strategies and
consensual actions to reduce damage and expected extreme
losses and minor events

(3) Risk characterization: Identification of risk scenarios and
potential impacts of an event on the vulnerable community

(4) Communication: transmission of information to achieve
consensual actions and strategies. Approximately 1400
children of schools affected by extreme events and 200
adults were trained in risk management and SATC developed
by the GERA-USB with the support of stakeholders, which
include community maps and flood risk, community gauges
and preventive education materials

“Implementing pilot adaptation measures to
climate change in Coastal Areas of
Uruguay”.
Local and Provincial
GEF-UNDP, Ministry of the Environment
and Local Government, and Uruguayan
Public University (UdelaR)

Uruguay is one of the most exposed Latin American countries to
sea-level rise and flooding
Recent coastal climate adaptation and management initiatives
have increased the country’s capacity to understanding,
planning, forecasting, and implementing actions

Following a modified VRA (Droesch et al., 2008) and risk-
management model (Nagy et al., 2014, Nagy et al., 2015) this
initiative has four main steps:

(1) Scientific-driven top-down: climate scenarios and
vulnerability assessments

(2) CBA bottom-up: community and institutional stakeholders
reach minimum agreements which balance scientific and
local knowledge with agreed current management issues.

(3) Community Involvement:Stakeholders were involved
through the application of participatory approaches, for
example, focus group and VRA, where community’s
perception and needs about climate risks, as well as the
barriers, opportunities, and willingness to adapt, were
included in order to prioritize adaptation actions. The role of
the project was to: (i) inform about climate evolution and (ii)
facilitate agreement with institutional stakeholders and
NGOs.

(4) Project and Institutional Implementation: (1) Coastal lagoon
sandy bar management protocol (Laguna de Rocha). (2)
Follow-up of climate variability and beach quality
monitoring; (3) Soft measures to stabilize beach and dunes

Vargas Case Study, Venezuela (Bravo et al., 2010; Guenni et al., 2013) and Uruguay case study (Nagy, Muñoz, Verocai, Bidegain, & Seijo, 2014; Nagy, Seijo, et al., 2014; Nagy et al., 2015; PRODOC, 2008).
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Ryan (2012) stated shortfalls in the implementation of
core strategies and policies in the existing architecture on
climate change in the region. While there is substantial pro-
gress in the development of rules and institutions, weakness
and delays in policy implementation is a common feature
affecting every country. A few examples follow in order
to illustrate this statement:

The Uruguayan government approved the National
Response Plan to Climate Change (PNRCC) in 2010
(SNRCC, 2010), which is basically a secretariat of a
project funded by International Cooperation. This “plan”
is a strategic framework that identifies and coordinates
lines of action and measures to strengthen resilience to
climate impacts. In this sense, it could represent a central
instrument of policy on climate change and variability.
By 2010 it was barely been complied with actions that do
precisely operating, such as the design of the annual oper-
ating plan (2010–2011), and the preparation of the five-year
budget (2010–2015) for the implementation of the plan
medium-term (Ryan, 2012).

Just a few steps promoting the existence of such a Plan
were implemented as meetings with civil servants in order
to coordinate early warnings and to give input to the Uru-
guayan delegates to the UNFCCC sessions.

The Chilean National Action Plan on Climate Change
(2008–2012: PANCC) is an articulating instrument with
action lines to be developed by various ministries focused
on catching information on vulnerability and adaptive
capacity by different resources and economic sectors. The
Ministry of Environment conducted by 2011 a midterm
evaluation of its level of implementation founding that only
25% of the plan had been executed. The problems associated
with the implementation were mainly related to a lack of
budget due to a deficit of coordination between the plan
design and approval, and budget approval, in addition to
the lack of participation of the Ministry of Finance.

In a context of lack of budgetary allocations, many pro-
grammes or agencies with jurisdiction in the climate
agenda topics are substantially dependent on international
cooperation to work (Ryan, 2012). However, in Colombia
the flexibility in the methodology of UNDP proposals for
“Investment flows and financing for the implementation
of adaptation measures”, allows the analysis of investment
flows, beyond the contribution of international nego-
tiations, and the improvement of local processes of
decision-making (Perdomo, 2012).

In short, there is no single factor explaining the strong
implementation deficits suffered by many climate policies
in the countries of the region. Rather there are different con-
figurations of factors and conditions that affect the effective
implementation of these measures and government actions.
In most of the cases, budget and resource shortages are
simply indicators of structural causes that affect the
state’s ability to implement these policies or even the lack
of relevance and priority of climate change issues in the

domestic agenda. Climate policy implementation problems
could be associated with the fact that sub-national strategies
of development collide with goals and mandates of the
policy formulated and approved by the national level,
affecting their effective implementation at sub – national
level. In regards to stakeholder’s behaviour, their reactions
are far from the proactive mood needed to face current and
future threats despite claims from communities and NGOs
(Ryan, 2012). From these few examples, lack of budget and
political will, and institutional capacity seem to be common
factors.

Lesnikowski, Ford, Berrang-Ford, Barrera, and
Heymann (2013) applied a systematic approach to measur-
ing adaptation initiatives and recommendations being
undertaken by 117 countries reported through the national
communications to the UNFCCC. From this analysis the
authors separate the top 10% countries (leaders) and the
bottom 10% (laggards). There are no laggard countries in
SA whereas Uruguay is the only leader country.

We believe that because this approach does not assess
the level of implementation, it is not a strong estimate of
the capacity of countries to reduce vulnerability but of
the level of readiness or preparedness.

6. Conclusions

This article explores the theoretical and empirical work on
the socioeconomic and vulnerability status, development
policies, adaptation to climate change, and adaptation to
climate variability in coastal areas of SA.

The linking of public policies with adaptation is per-
ceived as being marginal in SA, which could partly
explain the existence of a debate within the theoretical-
academic scope, but a large absence of adaptation issues
in the public administration arena. This is partly due to
the fact that climate change is still considered as an
environmental problem rather than a development one.
The current focus on climate change is largely oriented
towards its impacts on resources and strategic sectors for
national development, such as water resources, agricul-
ture, and health.

Our review highlights that there is insufficient support
to coastal adaptation despite of the already observed and
likely future increase in climate-related risks that threaten
the sustainable development of the coastal zones.

A key regional strategy should be to prioritize adap-
tation to current climate threats that is, El Niño and/or stor-
miness, the projected changes in SLR in the short- and
medium-term (2030–70), together with mitigation, sustain-
able and efficient use of natural resources. A few countries
show evidence of further interest and understanding of the
need to incorporate climate change issues into their devel-
opment plans, some of which are national in scope, such as
in Chile and Colombia. There are also regional adaptation
plans developed by Argentina, Uruguay, and Brazil, as
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well as in Peru, Chile, and Ecuador. By 2015 the number of
plans is increasing.

Most adaptation initiatives are oriented towards risk
assessment, vulnerability and adaptive capacity, and some
of them are CBA approach experiences.

Some identified constraints are linked fundamentally
with aspects related to the livelihoods, multidimensional
dynamic and transgenerational poverty, and the multifa-
ceted impacts of climate change.

The case studies show that non-structural adaptation
measures such as CBA and VRA can improve the popu-
lations’ perception of risk, thus overcoming the different
senses of urgency related to climate threats among scien-
tists and stakeholders.

There is a lack of implementation regarding plans and
from knowledge into action. This is mostly related to the
appropriate allocation of resources, the lack of political
will, the lack of integration of public policies on environ-
ment, development, and climate change. Many agencies,
programmes and projects devoted to climate change adap-
tation are substantially dependent on international
cooperation to work.

A consequence of the lack of implementation of
specific actions, plus the increasing local human direct
impacts and climate threats such as ENSO-related variabil-
ity, SLR and storminess, is an adaptation deficit to current
coastal climate threats across the region.

The same conclusion made by Bierbaum et al. (2013)
for the United States: “More than before, but less than
needed”, is also valid for the status of current adaptation
in SA coastal countries.

The authors propose that the assessment of adaptation
progress should be based on the results of implemented
actions rather than on plans and recommendations.
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