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communities in addressing the new challenges climate change poses. The present review represents 
an attempt to begin to unlock this knowledge resource. 

2. WHY IS IT IMPORTANT TO DO THIS REVIEW? 
The authors conducting this review aim to examine which interventions effectively promote desired 
outcomes at various scales. While we primarily focus on nature-based interventions, we recognise 
that most hydrological systems consist of complex relationships between built infrastructure that 
supports water abstraction and storage and other water uses, such as recreation, navigation and 
power generation, and the original pristine water infrastructure and its accompanying ecosystems. 
Water is a complex sector due to the intrinsic linkage between using freshwater resources and its 
impact on other sectors and ecosystems. For example, dams and water diversions in one location 
will impact users and ecosystems in another part of the water resource system. In addition, adaptive 
interventions may have significant consequences for mitigation with potential co-benefits and 
synergies but also negative trade-offs. Trade-offs are especially significant in the water sector, 
where conflicts may exist between water security and clean energy generation provided by large 
scale projects and their environmental impacts (United Nations Framework Convention on Climate 
Change, 2014). Conflicts may also exist between adaptation interventions to recuperate wetlands 
and the additional GHG emissions they generate. Responding to climate change thus poses 
considerable challenges to water managers, users and policymakers at different levels. In developing 
their planning and implementation processes, they must consider a range of potential intervention 
and impact scenarios within and between sectors and hydrological geographies. 
Through this review, we will identify and synthesize the current evidence regarding selected coastal2 
and terrestrial water-sector interventions in developing countries. Further, we will consider what this 
evidence means for climate programming, specifically adaptive capacity and climate risk mitigation 
at various scales. At the time of writing, no systematic reviews have been identified that assess the 
effectiveness of coastal and terrestrial water-sector interventions on adaptive capacity in developing 
countries. Current reviews not only vary in geographical scope but also tend to focus on terrestrial 
interventions in fields such as infrastructure (Zheng and others, 2021), agriculture (Zheng and 
others, 2019; Jiang and others, 2019), and institutions (Bisaro, Roggero and Villamayor-Tomas, 
2018). No systematic reviews have been identified that assess the impact of coastal interventions. 
On the outcomes side, systematic reviews do not evaluate adaptive capacity but address areas such 
as water use, poverty, soil fertility and resilience. This suggests a gap in the analysis necessary to 
understand the full effects of climate change on human and natural systems and how policymakers 
can improve adaptative capacity and mitigation co-benefits at all levels. 

B. OBJECTIVES OF THE REVIEW 
The primary objective of this systematic review is to identify, assess, and synthesize evidence on the 
effectiveness of coastal and terrestrial water-sector interventions in achieving desired outcomes at 
various scales in developing countries. The goal is to facilitate the use of evidence in informing 
policy and practice decisions within the water sector, particularly climate adaptation and mitigation 
co-benefits and feed into the future evaluation of the Independent Evaluation Unit of the Green 
Climate Fund (GCF). In doing so, we address the following review questions: 

 
2 The review originally considered marine interventions but based on advisory group feedback, the scope was refined to 
focus on coastal interventions. 



https://onlinelibrary.wiley.com/pb-assets/Campbell%20Policies%20and%20Guidelines%20Dec2020-1608292090217.pdf
https://onlinelibrary.wiley.com/pb-assets/Campbell%20Policies%20and%20Guidelines%20Dec2020-1608292090217.pdf
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INTERVENTION TYPE DEFINITION EXAMPLES8 
operational frameworks) to support 
the achievement of water security 
goals. 

Planning and modelling of water resource systems to guide their development and operation. 
*Smart decision support system systems. 
*Water user association. 

Financial/market 
mechanisms 

Activities that include financial 
transactions or are market driven. 

Payment for ecosystem services, including user payment schemes. 
Insurance for losses due to flood and drought. 

Social/behavioural Activities that include social 
support and change or behavioural 
change. 

Behavioural approaches-nudges. 
Migration due to floods/drought; social support due to floods/drought. 
*Catchment management plan. 

Coastal interventions Activities in the coastal 
environment and at the coastal/land 
interface. 

Mangrove rehabilitation and expansion. 
Estuary management and protection. 
Mitigation of saltwater intrusions in coastal areas. 
Coastal ecosystem protection and restoration. 

Table 2. Outcome definitions 

OUTCOME DEFINITION 

Process/implementation outcomes  

Uptake - human systems Know of the intervention Awareness of the intervention and its objectives. 

Acceptability of intervention Perceptions about the intervention. 

Feasibility of interventions Whether an intervention was implemented as planned. 

Adoption of interventions Adoption of intervention activities. 

Change in knowledge Acquisition of knowledge following the intervention. 

Change attitudes Perceptions of the environment and developmental matters. 

Intention to change 
behaviour/practice 

Future plans to modify behaviour towards the environment. 

Secondary outcomes  

















https://www.afdb.org/en
https://www.adb.org/


https://www.gatesfoundation.org/
http://www.braced.org/
https://environmentalevidence.shinyapps.io/CEEDER/
https://www.conservationevidence.com/
https://www.ecologic.eu/
https://www.climate-eval.org/eLibrary
http://www.environmentalevidence.org/completed-reviews
http://www.environmentalevidence.org/completed-reviews
https://www.thegef.org/projects-operations/database
https://www.mangrovealliance.org/
https://www.greenclimate.fund/publications
https://www.greenfinanceplatform.org/
https://www.poverty-action.org/publications
https://www.iadb.org/en/topics-effectiveness-improving-lives/impact-evaluations-repository
https://www.iadb.org/en/topics-effectiveness-improving-lives/impact-evaluations-repository
https://idralliance.global/
https://www.ifad.org/en/
https://developmentevidence.3ieimpact.org/
http://www.iied.org/
https://www.iwmi.cgiar.org/
https://www.povertyactionlab.org/evaluations
http://www.mangrovesforthefuture.org/
https://www.dutchwatersector.com/about-us
https://ostromworkshop.indiana.edu/index.html
https://www.ramsar.org/resources
https://www.fsnnetwork.org/REAL
https://restor.eco/?lat=26&lng=14.23&zoom=3


https://www.thebluecarboninitiative.org/
https://www.conservationgateway.org/ConservationPlanning/ToolsData/Pages/tools-and-data.aspx
https://www.conservationgateway.org/ConservationPlanning/ToolsData/Pages/tools-and-data.aspx
http://www.worldbank.org/
https://www.unenvironment.org/explore-topics/climate-change/what-we-do/mitigation
https://unfccc.int/
https://www.fao.org/home/en
http://dec.usaid.gov/
https://elibrary.worldbank.org/
https://www.worldcoastalforum.org/
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D. CONCLUSION 
Projects, programmes or policies that aim to enhance adaptation in coastal and terrestrial water 
sectors are critical to achieving water security. This review will assess the effectiveness of key 
water-sector interventions on adaptive capacity in developing countries. It will address the current 
knowledge gap on effectiveness and consider the implications for climate programming by offering 
evidence-based insights to facilitate the implementation of interventions, deepening our 
understanding of the effectiveness of interventions and leverage lessons and best practices to guide 
future GCF programming and projects. 
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Appendix 3. PRISMA DIAGRAM (PREFERRED REPORTING ITEMS FOR SYSTEMATIC REVIEWS AND 

META-ANALYSES) 
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METHODOLOGICAL APPRAISAL CRITERIA RESPONSE 

4) The authors avoided adjusting for variables identified after the intervention 
has been administered. 

   

5) The treatment and control group are comparable after matching/controls 
have been completed. Select one of the following: 

 No statically significant differences 
 Statistically significance difference 
 Negligible descriptive differences 
 Significant descriptive differences 

   

Low risk of bias Moderate risk of 
bias 

High risk of bias Critical risk of 
bias 

Worth continuing? Y/N? 

 

(If randomized control trial, skip I + II (above) and start here.) 
III. Bias due to confounding (because of ineffective randomization) 
Is the allocation of treatment status truly random? 
Appraisal indicators 
Consider whether: 

   

1) Eligibility criteria for study entry are specified.    

2) There is a clear description of the randomization process and whether the 
methods are robust. 

   

3) The unit of randomization and number of participants is clearly stated (pay 
special attention to treatment and control locations/balance). 

   

4) Characteristics of both baseline and end line samples are provided, and the 
treatment and control groups are comparable at the end line. Select one of 
the following: 

 No statically significant differences 
 Statistically significance difference 
 Negligible descriptive differences 
 Significant descriptive differences 

   

Low risk of bias Moderate risk of 
bias 

High risk of bias Critical risk 
of bias 

If critical risk of bias, 
treat as non-random study 

 

IV. Bias due to departures from intended interventions 
Was the intervention implemented as laid out in the study protocol? 
Appraisal indicators 
Consider whether: 

   

1) The critical co-interventions were balanced across intervention and control 
groups. 

   

2) Treatment switches were low enough not to threaten the validity of the 
estimated effect of the intervention. 

   

3) Implementation failure was minor and unlikely to threaten the validity of 
the estimated effect of the intervention. 
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METHODOLOGICAL APPRAISAL CRITERIA RESPONSE 

3) Outcomes were assessed using standardized instruments and indicators.    

4) Outcome measurements reflect what the experiment set out to measure.    

5) The methods of outcome assessment were comparable across groups.    

6) Were outcome assessors aware of the intervention received by study 
participants?28 

   

Low risk of bias Moderate risk of 
bias 

High risk of bias Critical risk 
of bias 

Worth continuing? Y/N 

    

VII. Bias in the selection of results reported 
Are the reported outcomes consistent with the proposed outcomes at the protocol 
stage? 
Appraisal indicators 
Consider whether: 

   

1) It is unlikely that the reported effect estimate has been selected for 
publication because it is a particularly notable finding among numerous 
exploratory analyses. 

   

2) It is unlikely that the reported effect estimate is prone to selective reporting 
from among multiple outcome measurements within the outcome domain. 

   

3) It is unlikely that the reported effect estimate is prone to selective reporting 
from among multiple analyses of the outcome measurements, including 
subgroup analysis. 

   

4) If subgroup/ancillary/adjusted analyses are presented, are these pre-
specified or exploratory? 

   

5) The analysis includes an intention to treat analysis. (If so, was this 
appropriate and were appropriate methods used to account for missing 
data?)29 

   

6) Do the authors report on all variables they aimed to study (as specified in 
their protocol or study aims/research questions)? 

   

Low risk of bias Moderate risk of 
bias 

High risk of bias Critical 
risk of bias 

 

 

 
28Consider only in extreme cases in which preferential treatment is clearly evident; blinding is generally not expected in 
social interventions. 
29 Consider only in extreme cases in which preferential treatment is clearly evident; blinding is generally not expected in 
social interventions. 
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Zheng, Xinzhu., and others (2021). Green roofs for stormwater runoff retention: A global 
quantitative synthesis of the performance. Resources, Conservation and Recycling, vol. 170, 
105577. Available at https://doi.org/10.1016/j.resconrec.2021.105577. 
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