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Abstract  3 

In the international climate policy arena, Ecosystem-based Adaptation (EbA) has 4 
become the preferred adaptation approach to climate change in the least developed 5 
and developing countries. Its perceived strength lies in the premise that adaptation 6 
strategies need to address both ecosystems and livelihoods simultaneously, given 7 
these are crucially intertwined and both under a threat from climate change. While 8 
EbA has certainly made progress as an adaptation approach, a lack of understanding 9 
still exists how EbA approaches contribute to ‘effective’ adaptation, including the 10 
circumstances where they face constraints and limits. Furthermore, implementation of 11 
EbA approaches ideally requires a level of understanding about ecosystem structure, 12 
productivity and dynamics, and how these are affected by climate change and other 13 
direct anthropogenic stressors, that is rarely available in developing countries. This 14 
paper aimed to synthesise the current knowledge in the emerging body of EbA 15 
specific literature on the kinds of constraints that hamper the use of EbA approaches. 16 
Our analysis examined the following constraints: economic and financial, governance 17 
and institutional, social and cultural, knowledge constraints and gaps, and physical 18 
and biological constraints and limits. The identified constraints demonstrate 19 
significant further areas of research, including the need to provide well-documented 20 
case studies of EbA, which crystallise the main lessons learned such as practical 21 
challenges in designing and implementing EbA projects and research programs.  22 

Keywords: ecosystem-based adaptation; climate change; constraints; livelihoods; 23 
ecosystems 24 

 25 

Introduction 26 

In the international climate policy arena, ecosystem-based approaches are argued to 27 
be able to “offer cost-effective, proven and sustainable solutions contributing to, and 28 
complementing, other national and regional adaptation strategies” (World Bank, 2009, 29 
p. 8). Ecosystem-based Adaptation (EbA) in particular is now the preferred adaptation 30 
approach to climate change in the least developed and developing countries (Bourne 31 
et al., 2016; Pasquini and Cowling, 2015). This is based on the premise that 32 
adaptation strategies need to address both ecosystems and livelihoods, given these are 33 
crucially intertwined and both under a threat from climate change (Munroe et al., 34 
2012; Roberts et al., 2012). Using natural processes and systems can help 35 
communities in adapting to climate change (Ojea, 2015; Reid, 2016) while 36 
simultaneously conserving biodiversity, which in turn results in increased well-being 37 
(Roberts et al., 2012).  38 

A multi-sectoral approach, such as EbA, can deliver adaptation benefits across such 39 
diverse fields as disaster risk reduction, food security, water management, land 40 
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management, and livelihood diversification and simultaneously result in a multitude 1 
of economic, social and cultural benefits (Munang et al., 2013). To work on the local 2 
scale, EbA is often closely tied with Community-Based Adaptation (CBA). CBA is 3 
focused on the community scale and ensures that adaptation efforts work hand in hand 4 
with local development goals and community well-being and resilience (Reid, 2016). 5 
Both of these approaches are now part of the climate adaptation policy agenda 6 
through United Nations Framework Convention for Climate Change (UNFCCC) 7 
National Adaptation Plan for Action (NAPAs), the Cancun agreement, and the 8 
Nairobi Workplan for Adaptation (Reid, 2016).  9 

While EbA has certainly made progress as an adaptation approach, there is still a lack 10 
of understanding of the extent to which EbA approaches contribute to ‘effective’ 11 
adaptation, including the circumstances where they face limits (Doswald et al., 2014; 12 
Reid, 2016). This is partly due to the very limited understanding of how EbA’s 13 
effectiveness can be measured (Munroe et al., 2012), and monitoring and evaluating 14 
EbA projects and their specific outcomes (McKinnon and Hole, 2015). Many 15 
documents do not offer clear examples on how EbA has been implemented in practice 16 
or explain the main constraining factors including the kinds of information needs that 17 
have arisen in the process (exceptions include Bourne et al., 2016; Roberts et al., 18 
2012). Some of these issues have been noted in recent EbA-specific review papers 19 
focusing on Green infrastructure in cities (Demuzere et al., 2014); Mainstreaming of 20 
EbA (Ojea, 2015); Progress and challenges for EbA (Chong, 2014); EbA and forests 21 
(Pramova et al., 2012); EbA in Europe (Doswald and Osti, 2011); EbA in cities 22 
(Geneletti and Zardo, 2016), and conceptualisation of EbA (Milman and Jagannathan, 23 
2017; Scarano, 2017).  24 

While these recent reviews offer useful information on how EbA is being approached 25 
in different sectors, there is still a lack of coherent understanding of the specific kinds 26 
of constraints, which can hinder in implementing EbA. This paper therefore 27 
synthesises the main constraints in the emerging EbA-specific literature. In doing so, 28 
we aim to contribute to the broader body of literature on adaptation constraints that 29 
describes the technological, physical, ecological, financial, social, cultural, 30 
information and cognitive constraints and limits (Biesbroek et al., 2010, 2013; Juhola 31 
and Westerhoff, 2011; Klein et al., 2014; Klein and Juhola, 2014; Leal Filho and 32 
Nalau, 2018; Reisigner et al., 2014; Simonsson et al., 2011). Understanding 33 
constraints and limits in particular is necessary to understand ways to facilitate more 34 
successful adaptation approaches and to identify adaptation opportunities (Klein et al., 35 
2014). 36 

This paper presents the main findings of a literature review, which reviewed over 60 37 
papers that were specifically addressing EbA to identify EbA-related constraints. The 38 
paper is organized as follows: the next section introduces the research method, 39 
including the coding and analysis processes used in the study. The third section 40 
presents the on the most common constraints and enablers, which are documented in 41 
the literature. The fourth section discusses the importance of the findings, and also 42 
proposes some ways forward for EbA-related research.  43 
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 1 

2. Methods  2 

The aim of the research was to investigate the kinds of constraints that are being 3 
reported in the EbA literature. A literature review was conducted, based on emergent 4 
qualitative analysis, that used both inductive (bottom-up) and deductive (top-down) 5 
analysis (Miles and Huberman, 1994). This dual approach represents a ‘middle of the 6 
road’, which neither completely relies on existing literature nor only relies on the data 7 
itself (Bernard and Ryan, 2010). Qualitative analysis program, NVivo 11, was used to 8 
conduct coding of the data. 9 

Constraints in this study were defined as “a factor or process that makes adaptation 10 
planning and implementation more difficult” (Klein et al., 2014, p. 906). The initial 11 
categories were derived from Klein et al. (2014) but during the analysis several of 12 
these were merged (Table 1), with new categories and sub-categories added from the 13 
inductive bottom-up coding process. Although many of these constraints interact and 14 
overlap, the categorization aimed to provide sufficient level of differentiation. Limits 15 
were defined as  situations where “there are no adaptation options that can be 16 
implemented over a given time horizon to achieve one or more management 17 
objectives, maintain values, or sustain natural systems” (Klein et al., 2014, p. 906). 18 

The data extracted for the review was found through Internet searches for peer-19 
reviewed articles using Scopus, Web of Science, and Griffith Online Library with 20 
search term ‘ecosystem-based adaptation’ during August 2016. Papers were included 21 
if these referred to ecosystem-based adaptation in the title, abstract, keywords or in 22 
the text, and dealt with human adaptation to climate change and/or addressed climate 23 
change and ecosystem services/management. The selected material consisted of both 24 
peer-reviewed papers and reports from the grey literature and consisted of 65 25 
documents (Supplementary material, Appendix 1). Each output was saved as pdf with 26 
citation record to EndNote, and imported into the qualitative analysis program NVivo 27 
11.  28 

Table 1. Categories of Constraints to Adaptation (original categories by Klein et al., 2014, 29 
913-918 and modified categories from this research). 30 

The lead author conducted the analysis and coding with external validation (Warren 31 
and Karner, 2010) through frequent discussions and checking with colleagues 32 
involved in EbA research. This external validation led to changes, for example in re-33 
ordering lists in tables for more logical sequencing, and in the selection of the key 34 
items. This is common practice in qualitative exploratory research where the analysis 35 
is conducted by a main author (Pasquini and Cowling, 2015), but is externally 36 
validated by other experts (Warren and Karner, 2010).  37 

The study has naturally its limitations. It focused mainly on academic papers and 38 
some grey literature reports, which were listed in the databases as search results. It did 39 
not specifically use broad search engines such as Google to find EbA and CBA 40 
specific project reports in the grey literature. A preliminary online search has revealed 41 
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that there is increasingly more available online with the increase in climate related 1 
funding and future analyses would likely benefit from assessing these types of non-2 
academic outputs and comparing them with scholarly peer reviewed research articles.  3 

Also, having multiple people to code the papers could have produced different results 4 
to some extent. Yet, one coder has significantly more control in making sure the each 5 
node tree for example exhibits similar ideas and that items are classified in the same 6 
manner. Ideally, implementation of EbA approaches requires a level of understanding 7 
about ecosystem structure, productivity and dynamics, and how climate change and 8 
other direct anthropogenic stressors affect these. We did not, however, review 9 
publications outside of the EbA literature that focussed purely on ecosystem-climate 10 
interactions, as our aim here was to assess consideration of EbA constraints primarily 11 
through a social science perspective.  12 

 13 

3. Results  14 

The main constraint nodes included Economic and Financial Constraints, Governance 15 
and Institutional Constraints (including Participation), Social and Cultural Constraints 16 
(including Gender), Knowledge Constraints, Knowledge Gaps, and Physical and 17 
Biological constraints and limits (Table 2). Each of these categories will be examined 18 
in the proposed order.  19 

Table 2. Summary of the main EbA constraints.  20 

3.1. Economic and Financial constraints 21 
The main financial constraints related to land prices (Cartwright et al., 2013), funding 22 
priorities (Lukasiewicz et al., 2012), lack of specific EbA funding (Chong, 2014; 23 
Doswald and Osti, 2011; Grantham et al., 2011), and lack of financial and human 24 
resources (Boer and Clarke, 2012; Chong, 2014; Lukasiewicz et al., 2012; Roberts et 25 
al., 2012).  26 

In regards to land prices, Cartwright et al. (2013) note that in the case of Durban, land 27 
prices can be expensive for governments to purchase land for EbA implementation. 28 
Lukasiewicz et al. (2016) in turn discuss that often restoration of degraded lands is not 29 
prioritised for funding, as the bulk of the money is spent on protecting existing 30 
biodiversity. Of the international adaptation finance available, only a small amount is 31 
dedicated to biodiversity and ecosystem services (Ojea, 2014).  32 

The lack of financial and human resources mentioned in the analysed papers 33 
particularly related to the implementation of EbA by government ministries (Boer and 34 
Clarke, 2012; Chong, 2014). Lack of successful demonstration of EbA benefits meant 35 
it was harder to access adaptation funding for EbA projects (Chong, 2014). In the 36 
Pacific Islands in particular, lack of human, financial and technical resources (e.g. 37 
data availability) hindered robust assessments for EbA implementation. This 38 
observation was reiterated by Roberts et al. (2012) that local governments in South 39 
Africa often lack the capital and operational funding to design and implement EbA 40 
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projects at the local level. In Europe, Doswald and Osti (2011, p. 35) report 1 
inadequate funding for “project upkeep and management” that reduced the success of 2 
implemented EbA projects. 3 

 4 

3.2. Governance and Institutional constraints (including Participation) 5 
There were many constraints, which related to governance and institutional aspects 6 
across the reviewed literature. As EbA is a multi-sectoral policy issue; the challenges 7 
of governing through a multi-sectoral approach and planning are immense (Ojea, 8 
2014; Pramova et al., 2012b) and require mainstreaming (Wamsler and Pauleit, 2016). 9 
Pramova et al. (2012a, p. 403) note that this is partly because EbA “requires involving 10 
both the sectors that manage ecosystems and those that benefit from ecosystem 11 
services”. Wamsler and Pauleit (2016) in turn found that in cases where EbA strategy 12 
was not mainstreamed or linked to planning tools, it had very limited success in being 13 
implemented. The authors (2016, p. 82) further note that in the case of Sweden and 14 
Germany “governance and problem scales (e.g. municipal borders, climate hazards 15 
and ecosystems) generally do not match” and lead to fragmented approaches as each 16 
municipality develops their own policies with limited cooperation with others.  17 

Pasquini and Cowling (2015) note in the case of South Africa that although best EbA 18 
approaches would use a catchment scale in the management, there is significant 19 
institutional and legislative fragmentation. This is partly because catchments have 20 
multiple jurisdictions and legislations covering different parts and functions, and 21 
“EbA is difficult to align to existing relevant municipal mandates and areas of 22 
responsibility because these are shared with other actors” (Pasquini and Cowling, 23 
2015, p. 1132).  24 

A number of authors note the significant role that land ownership and use play 25 
specifically in constraining EbA (Ahammad et al., 2013; Bourne et al., 2016; Brown, 26 
2015; Chong, 2014; Djoudi et al., 2013; Doswald and Osti, 2011; Grantham et al., 27 
2011; Lukasiewicz et al., 2016; Ojea, 2014; Pasquini and Cowling, 2015). Ahammad 28 
et al. (2013, p. 840) include “competing and conflicting land rights” as a major EbA 29 
constrain whereas Chong (2014, p. 397) concludes, “land access and tenure will limit 30 
the successful implementation of EbA”.  31 

Lukasiewicz et al. (2016) point out that land ownership determines largely what can 32 
be done on the land. The authors note the case of Goulburn Broken Catchment where 33 
only one side of the riverbank has been restored in the restoration effort as some 34 
private landowners choose not to participate. Doswald and Osti (2011) found in their 35 
analysis that many of the European EbA projects were implemented on a land that had 36 
already a conservation status, noting that in these areas land use and access rights had 37 
already been pre-negotiated and posed a less of a constrain. Overall, there is a need to 38 
think about the long-term consequences of land use (Wells et al., 2016). 39 

Several authors also mentioned legislation as a constraining factor in EbA 40 
implementation. Lukasiewicz et al. (2016) note that in Australia there are strong 41 
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regulations that impact environmental watering in regards to irrigation water, and 1 
when and how that particular water can be used.  Doswald and Osti (2011) remark 2 
that often legislation favors particular types of practices such as using chemical 3 
fertilizers to improve agricultural lands, which makes EbA less attractive as it might 4 
demand other less understood measures.  5 

A specific category that emerged was participation: a number of authors note the 6 
failure of participatory processes in natural resource management interventions 7 
(Chong, 2014). Boer and Clarke (2012, p. 23), for example, note that in the Pacific 8 
context “Perceptions of inequity, exclusion from decision-making processes or failure 9 
to respect traditional resource rights may result in challenges to management 10 
institutions.” Wamsler and Pauleit (2016) found in Germany and Sweden that there 11 
were not many strategies to increase citizen participation and in particular co-12 
development of EbA policies. Although citizen participation and community-based 13 
approaches are often cited as panacea, in practice this level of engagement does not 14 
seem to be taking place in EbA interventions (Ojea, 2014). There are also different 15 
governance systems, which do not always align with each other: for example, 16 
customary governance structures are often active at the community level, which might 17 
differ vastly from formal government processes through which EbA is implemented 18 
(Boer and Clarke, 2012; Chong, 2014; Ojea, 2014). Community opposition arises 19 
especially when land is lost to EbA activities, land owners need to be compensated, 20 
and effective participatory process has not taken place (Doswald and Osti, 2011).   21 

 22 

3.3. Social and Cultural (including Gender) 23 
 24 

Social and cultural constraints were also frequently noted. A clear social and cultural 25 
constraint was risk perceptions and cultural preferences for particular types of 26 
management approaches. Lukasiewicz et al. (2016), for example, note that private 27 
landowners can have strong perceptions about particular management approaches 28 
relating to conservation, which makes them unwilling to participate in EbA. This 29 
includes perceived changes to landscapes and cultural preferences what a particular 30 
landscape should look like. Also, top-down led management efforts by the 31 
government can be experienced by farmers as interfering on their land and lead to 32 
resistance (Lukasiewicz et al., 2016). Doswald and Osti (2011) in turn note that 33 
stakeholders might hold negative perceptions about particular types of EbA strategies 34 
and therefore are less likely to support particular options put forward. 35 

Gender also emerged as an important social and cultural constraint. Oloukoi et al. 36 
(2014, p. 29) for instance note that in Nigeria men are better informed about climate 37 
change and adaptation due to their prominent roles in decision-making and attending 38 
meetings. This creates in turn social and cultural constraints on women’s access to 39 
knowledge:  40 

“Without access to adequate climate information, women are at a 41 
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disadvantage and lack the ability to understand and act on the 1 
climate-related issues that affect them and the need for adaptation 2 
responses, which further reinforces their subordination.” 3 

Oloukoi et al. remark further that customary land ownership practices also limit 4 
women’s options to implement EbA, in particular in cases where the land area needed 5 
for EbA activities needs to be large to, for example, practice shifting cultivation. 6 
Djoudi et al. (2013) provide an example of Mali where the differing perceptions of 7 
vulnerability amongst the government and development agents, NGOs, local women, 8 
and men differed in their vulnerability assessments and hence the adaptation options 9 
they preferred.  10 

In the case of Mexico, Schroth et al. (2009) note that given the preferred livelihoods, 11 
such as coffee growing, climate adaptation strategies should harness these 12 
preferences, experiences and knowledge to reduce the constraints to adaptation. 13 
Djoudi et al. (2013) report interesting differences in perceptions of vulnerability 14 
among a variety of stakeholders, which impact on the way they have become to prefer 15 
one adaptation strategy over another. Mostly these differences stem from different 16 
understanding of drivers of vulnerability and which factors are impacting which 17 
livelihoods, such as what challenges nomadic groups face. Gendered understanding of 18 
EbA and differential access to information is clearly important constraints in 19 
hampering climate adaptation in general and EbA in particular (Oloukoi et al., 2014)  20 

 21 

3.4. Knowledge constraints  22 
 23 

The Knowledge Constraints node included issues, which were raised by authors in 24 
regards to the kind of information and/or methodology that seem to act as a constraint 25 
to the development and implementation of EbA. While knowledge related constraints 26 
might be overcome by increasing a particular kind of research, knowledge gaps might 27 
take much longer to fill in as these would require novel methods that need to be first 28 
developed before the particular research can be undertaken or instances where there 29 
us a distinct lack of particular kind of research.  30 

Many of the noted knowledge constraints related to problems with EbA research, 31 
including methodologies, the way current research was being conducted, and its 32 
focus. Doswald et al.’s (2014) review paper on EbA research and EbA relevant 33 
research noted many of these issues such as the particular kind of knowledge used to 34 
underpin EbA and IPCC assessments, which often favoured Western scientific 35 
knowledge and excluded traditional and indigenous knowledges. Part of the problem 36 
lies in that most of the indigenous knowledge is anecdotal evidence and is not 37 
necessarily in a written form (Doswald et al., 2014). Several authors also noted that 38 
there still exists confusion around the concept of EbA (Doswald et al., 2014; 39 
Pasquilini and Cowling, 2015; Milman and Jagannathan, 2017), which partly also 40 
impacts on the variety of methodologies used to study and implement EbA (Reid, 41 
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2016).  1 

This ‘conceptual confusion’ further constrains and limits the monitoring and 2 
evaluation (M&E) of EbA and its effectiveness, an issue that many authors raise. 3 
Many EbA and adaptation projects are not capable of demonstrating how they have 4 
achieved their outcomes or how effective the approach is in delivering the touted 5 
benefits (Chong, 2014; Doswald and Osti, 2011; Faulkner et al., 2015; McKinnon and 6 
Hole, 2015; Milman and Jagannathan, 2017; Pramova et al., 2012; Reid, 2016; 7 
Roberts et al., 2012; Travers et al., 2012; Uy and Shaw, 2012). Roberts et al. (2012) 8 
note that in the case of Durban, M&E processes are just being put in place thus 9 
making it difficult to provide direct current evidence of EbA’s success. 10 

Bourne et al. (2016) find that many EbA methodologies in use find it challenging to 11 
integrate multi-sectoral information and data. This in turn leads to a narrow focus both 12 
institutionally (Doswald et al., 2014) and in disciplinary terms (Brink et al., 2016) 13 
where holistic multi-sectoral whole-of-system approaches are not used (Brink et al., 14 
2016; Brown, 2015) and where natural sciences still dominate the research agenda.  15 

In the urban EbA research domain, Brink et al. (2016) found that much of the current 16 
research focuses on current climate variability and not future climate projections 17 
while ecosystem focus lies on current ecosystems but not in how these might change 18 
in the future and the extent new ecosystems need to be created (Brink et al., 2016). 19 
Social and distributional impacts of EbA interventions are seldom assessed. This leads 20 
to an additional knowledge constraint since information is not collected on potential 21 
and actual winners and losers (Brink et al., 2016; Doswald et al., 2014), or on gender 22 
dimensions and citizen participation in EbA processes (Brink et al., 2016). Milman 23 
and Jagannathan (2017) make similar observations and note that the way an EbA 24 
project is framed impacts also the level of use of climate change scenarios: projects 25 
that focus on current adaptation deficits and use conservation/development framing 26 
are less likely to give central role to climate change projections. 27 

Knowledge constraints also relate to the concerns several authors note on the 28 
difficulties in assessing EbA benefits and costs and related to of methodology 29 
including lack of reporting on EbA benefits and poor understanding of what these are 30 
(Daigneault et al., 2014; Doswald and Osti, 2011; Doswald et al., 2014; Sierra-Correa 31 
& Cantera Kintz, 2015), also constrain the information available to make decisions and 32 
making the case for EbA. Munroe et al. (2012, p. 1) for example note that there is a 33 
lack of quantitative assessments on how effective EbA is, specifically methods “that 34 
use controls to examine the impact of the intervention, and few which provide 35 
plausible counterfactual arguments about likely causal mechanisms involved.” Jones et 36 
al. (2012) also note the problematic aspect of valuing intangible values when costing 37 
ecosystem services and benefits.  38 

Knowledge constraints specifically relating to biological/ecological issues included 39 
examples of the type of research necessary to underpin robust EbA. Sierra-Correa and 40 
Cantera Kintz (2015, p. 392), for example, point out that there is important basic 41 
ecosystem research to be done before impacts such as sea level rise take place:  42 



 9 

“Research in marine and coastal ecosystems ahead of SLR are 1 
crucial given that mangroves have proven benefits and are one of 2 
the most abundant and threatened ecosystems in tropics. Structure 3 
and composition, such as physical, physiological and 4 
morphological dynamics to different types of sea level changes at 5 
the local level in a particular exposed area, will aid in 6 
understanding the services and limits of this ecosystem”.  7 

Brown (2015, p. 951) in turn notes that better understanding of driving factors and 8 
outcomes is needed to fully understand how future risks might occur and change, and 9 
that without this information “attempts to predict future changes in risk are 10 
fundamentally limited due to high uncertainty in both drivers and outcomes.” 11 
Integrating biological research and management approaches for example in 12 
agroforestry and watersheds could increase our understanding also of how different 13 
species interact and how different management approaches deliver particular benefits 14 
(Pramova et al., 2012b). 15 

3.6. Knowledge gaps 16 

In addition to knowledge constrains, several issues were noted as knowledge gaps. 17 
These related to missing research, which is not currently undertaken, and/or missing 18 
linkage between types of research. One of the most important research gaps is the 19 
identification of limits and thresholds under which EbA might not deliver adaptation 20 
benefits (Roberts et al., 2012). For example, ecosystems clearly have limits beyond 21 
which they cannot function (Andrade et al., 2011), and this has clear implications for 22 
EbA. A significant gap is the need for better understanding of the capacity of 23 
ecosystems to continue delivering adaptation benefits under a changed climate 24 
(Ahammad et al., 2013; Jones et al., 2012; Sierra-Correa and Cantera Kintz, 2015). 25 
This includes, for example, understanding the level of protection coral reefs can 26 
continue to provide after bleaching events (Jones et al., 2012) or the extent to which 27 
seagrasses can provide buffer capacity in absorbing wave energy (Ondiviela et al., 28 
2014). 29 

Another knowledge gap noted by Munroe et al. (2012) is the lack of consolidation of 30 
existing research, which could provide a robust evidence base for EbA but the 31 
different strands of research are still not being consolidated. Another gap is 32 
comparative studies, which would assess a range of adaptation options, including 33 
EbA, and provide information on the costs and benefits of these options. Brink et al. 34 
(2016) also call for more research on transformative aspects of EbA and its role as 35 
part of transformational adaptation where clear choices are made to act differently, 36 
based on different values and priorities.  37 

Several authors also note gaps in linkages between mitigation and adaptation options 38 
and how these interact in practice (Wamsler and Pauleit, 2016). As Wamsler and 39 
Pauleit (2016, p. 71) remark, “systematic adaptation mainstreaming and its potential 40 
linkages and disconnects with climate mitigation policy integration require more 41 
explicit consideration, both in research and practice.” This is also closely aligned with 42 
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another knowledge gap, the negative impacts arising from EbA interventions given 1 
that every project will have to prioritise particular options and strategies and 2 
ecosystem services (Jones et al., 2012; Ouloukoi et al., 2014). Yet, the negative 3 
impacts are rarely reported or noted in current research practice (exceptions see 4 
Roberts et al., 2012 on Durban).  5 

Brown (2015) also argues that the future is likely to see the emergence of novel 6 
ecosystems where species interactions and dynamics are potentially vastly different 7 
from the current ones. The emergence of these ecosystems of the future is likely to 8 
fundamentally challenge the current conservation and ecosystem-based management 9 
practices.  10 

 11 

3.6. Physical and biological constraints and limits  12 
 13 

Roberts et al. (2012, p. 191) note that EbA is not a silver bullet and will not solve the 14 
adaptation problem by itself. The authors remind that it is “not possible to reduce the 15 
climate change vulnerability of cities to zero through the use of EBA – even pristine 16 
ecosystems cannot supply endless demands”. On top of this, many of the ecosystems 17 
that we rely on are already degraded and, hence, the baseline from where we begin to 18 
implement EbA-type projects is not necessarily the best (Chong, 2014). This therefore 19 
represents a physical constraint on EbA and its implementation.  20 

Another physical constraint and limit relates to a situation where communities and 21 
ecosystems are simply inundated by floods, storm surges and sea level rise and 22 
physically cannot maintain their previous locations and functions (Chong, 2014). 23 
Tropical marine ecosystems have limited options to adapt to climate change: for 24 
example, mangrove ecosystems will be limited by the availability of sediment in their 25 
capacity to “keep up with sea level rise” (Grantham et al., 2011, p. 254). Schroth et al. 26 
(2009) in turn note that in Mexico the coffee industry will not be viable in low altitude 27 
zones in the future due to changes temperature and rainfall conditions even if 28 
adaptation measures are put in place.  29 

In Mali, Djoudi et al. (2013) cite the example of a previous lake, which is now a forest 30 
ecosystem. The ‘new’ forest has changed land use arrangements, new groups have 31 
moved around the area, and some livelihoods have been replaced by others (eg fishing 32 
for livestock-based livelihoods) (Djoudi et al. 2013); creating challenges to all 33 
resource users involved. Hence, understanding and identifying these physical 34 
constraints and limits in particular for ecosystems will influence how successful 35 
particular EbA interventions can be.  36 

4. Concluding discussion   37 
 38 

This paper examined the main constraints in the EbA-specific literature that are 39 



 11 

currently identified as major impediments that inhibit the successful implementation 1 
of EbA. While many of the identified constraints are similar to the broader reporting 2 
on adaptation constraints (Biesbroek et al., 2010, 2013; Juhola and Westerhoff, 2011; 3 
Klein et al., 2014; Klein and Juhola, 2014; Leal Filho and Nalau, 2018; Reisinger et 4 
al., 2014; Simonsson et al., 2011), a range of EbA-specific insights emerged in the 5 
course of the review, which are worth discussing in more depth.  6 

In terms of governance constraints, EbA is constrained by lack of citizen and 7 
community participation and co-development of projects (Wamsler and Pauleit, 2016) 8 
and lack of attention to differing governance arrangements (traditional vs 9 
government). Governance arrangements are reflections of power relationships and 10 
influence heavily what priorities are put forward and how particular policy issues are 11 
dealt with (Doswald and Osti, 2011; Djoudi et al., 2013; Roberts et al., 2012). 12 
Institutional fragmentation, organisational silos and problems across vertical and 13 
horizontal governance (Brown, 2015; Chong, 2014; Doswald and Osti, 2011; Pasquini 14 
and Cowling, 2015; Roberts et al., 2012; Wamsler and Pauleit, 2016) constrain EbA 15 
implementation in particular where multiple jurisdictions cover same geographical 16 
area such as a watershed. The literature on multi-level governance and climate 17 
adaptation supports this finding as the many levels of governance create an 18 
increasingly complex array of stakeholders, priorities and values, which should be 19 
accommodated within the decision-making processes on adaptation (Juhola, 2016; 20 
Klein et al., 2014; Nalau et al., 2016). In the case of EbA, this also relates to social 21 
and cultural constraints: as Lukasiewicz et al. (2016) note, changing land use of an 22 
area (e.g. letting an area flood) as an EbA strategy can change the landscape and 23 
invoke resistance among stakeholders due to culturally preferred landscapes.  24 

Knowledge constraints relate mainly to EbA research and the problematic aspects of a 25 
lack of consolidation in the field, inadequate methodologies and incomplete agreement 26 
and understanding what EbA is and means, and how it can be best pursued. In 27 
particular the lack of robust Monitoring and Evaluation (M&E) methodologies and 28 
practices was seen as an area constraining the development of a robust evidence base 29 
for EbA (Chong, 2014; Doswald and Osti, 2011; Faulkner et al., 2015; McKinnon and 30 
Hole, 2015; Pramova et al., 2012;6, 2015; Roberts et al., 2012; Travers et al., 2012; Uy 31 
and Shaw, 2012). The lack of consideration given to traditional knowledge was noted 32 
as a constraint (Doswald et al., 2014). This is a common problem as many researchers 33 
and practitioners want to validate traditional knowledge before it can be acknowledged 34 
to be as important as Western scientific knowledge (Nalau et al., 2017; Parsons et al., 35 
2017). This in turn means that much of the oral and anecdotal evidence is not included 36 
in assessments (Doswald et al., 2014) that could deliver significantly better ‘hybrid’ 37 
solutions that adequately take into account the social and cultural contexts.  38 

Significant knowledge gaps were identified in regards to the capacity of ecosystems to 39 
keep producing ecosystem services and adaptation benefits under a changed climate 40 
(Ahammad et al., 2013; Jones et al., 2012; Sierra-Correa and Cantera Kintz, 2015). 41 
This also relates to the emergence of novel ecosystems as plant species, interactions, 42 
and functions might be very different in the future under climate change (Brown, 43 
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2015). Similarly, better understanding of limits and thresholds for EbA (Roberts et al., 1 
2012) was identified as an important gap in our current knowledge. This again reflects 2 
the broader discussion around adaptation limits and the need for more conceptual 3 
clarity and practical examples of such limits (Klein et al., 2014; Leal Filho and Nalau, 4 
2018). Studies that noted physical constraints and limits related mainly to biophysical 5 
factors, such as permanent inundation (Chong, 2014) and lack of sediment to enable 6 
mangroves to deal with sea level rise (Grantham et al., 2011). 7 

Yet, although lack of locally tailored information can significantly reduce the uptake 8 
of different adaptation options, better information alone will not necessarily fix the 9 
problem (Dessai et al., 2009; Preston et al., 2015). We need to also understand how 10 
people seek, access and use information in their decision contexts (Nalau et al., 2017). 11 
Milman’s and  Jagannathan’s (2017) finding that many EbA projects do not 12 
necessarily even use climate scenarios or future climate but focus on current 13 
adaptation deficits also means that further investigation is necessary to the role of 14 
climate scenarios and related information, and the extent that such information is 15 
crucial for successful EbA.  16 

Although these constraints partly explain why EbA has not yet been implemented 17 
widely, one has to also consider underlying stressors, which impact on current 18 
vulnerability. Given the current degradation of ecosystems, the baseline from where 19 
EbA actions begin today can be characterised as catching up (Roberts et al., 2012). 20 
Bourne et al. (2016, p. 2) add to this list “the distribution and level of access to 21 
resources, such as wealth, municipal services, infrastructure, education and natural 22 
resource”, which all influence the level of community’s vulnerability even before 23 
climate change impacts are considered. Chong (2014, p. 402) notes that resilience in 24 
the Cambodian context is severely impeded by factors such as “spiralling and 25 
intertwined drivers of poverty, illegal resource extraction, poor law enforcement, 26 
corruption, lack of political will, and the historical dismantling of a society and its 27 
customs”.  28 

Andrade et al. (2011, p. 4) list factors such as “meteorological hazards, poverty and 29 
unequal access to resources, food insecurity, trends in economic globalization, 30 
conflict, and incidence of disease”, which create the existing contextual vulnerabilities 31 
upon which EbA is then implemented. For example if one single storm, such as the 32 
category five Tropical Cyclone Pam in Vanuatu, can have devastating impacts on the 33 
quality of ecosystems and ecosystem services (Eriksson et al., 2017), we need to 34 
understand how EbA approaches should consider large scale disasters and events.  35 

Having robust baselines and understanding the current biophysical context is therefore 36 
increasingly important for adaptation interventions such as EbA, to be able to 37 
demonstrate their effectiveness (Sierra-Correa and Cantera Kintz, 2015). The question 38 
also remains: to what extent can degraded and climate-stressed ecosystems produce 39 
ecosystem services that produce ‘win-win’ and ‘no-regret’ solutions? Given the 40 
notion of ‘transformational adaptation’ (Kates et al., 2012), to what extent can EbA 41 
approaches facilitate transformative actions towards ‘successful’ adaptation or is EbA 42 
mostly used to maintain the current status quo (Nalau and Handmer, 2015).  43 
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Given the increasing international research, policy and funding interest in the concept 1 
of EbA (Milman and Jagannathan, 2017; Reid, 2016), there are several research 2 
opportunities in this area. Well-documented case studies of EbA are needed that 3 
crystallise the main lessons learned, including practical challenges in designing and 4 
implementing multi-stakeholder projects, and identifying the most crucial and robust 5 
knowledge and data sources for developing EbA assessments and projects. Better 6 
understanding of the decision-making processes could provide entry points in 7 
increasing the uptake of EbA options, and the contextual conditions that are most 8 
conducive to implement EbA that provides multiple benefits also in a changed climate. 9 
In addition, research on adaptation limits is still at its infancy (Nalau and Leal Filho, 10 
2018) and in the EbA space this would be a very important topic of further research.  11 

Lastly, given that there is an emerging body of EbA-specific literature, as demonstrated 12 
by the many recently published papers (Chong, 2014; Demuzere et al., 2014; Geneletti 13 
and Zardo, 2016; Milman and Jagannathan, 2017; Ojea, 2015; Pramova et al., Scarano, 14 
2017), the time is also ripe for further theoretical development of the concept. This 15 
could include further reflexive examinations of how robust the evolving EbA 16 
‘heuristics’ (commonly accepted assumptions) (Preston et al., 2015) are in practice that 17 
are now used to define EbA as a research issue and policy problem. Such reflections 18 
could offer useful advice for policy, research and practice communities in how to take 19 
climate adaptation forward that delivers multiple ecological and social benefits.  20 
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