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Abstract 

Blue carbon ecosystems facilitate climate change mitigation because they sequester and store vast 

quantities of carbon. Since blue carbon ecosystems are being converted to other land uses for profit, 

economic incentives are needed for their protection. Blue carbon offset projects that generate 

carbon credits for the market by conserving and/or restoring coastal wetlands can provide this 

economic incentive, but as yet there are no blue carbon projects in South Africa. The purpose of this 

study is to better understand the management strategies used in global blue carbon projects in 

order to make recommendations for project implementation in South Africa. The research design is 

an empirical analysis of existing data on global blue carbon projects registered with the Clean 

Development Mechanism (CDM) and Voluntary Carbon Standard (VCS). 

The results demonstrate that political support is critical for project success. In addition, the private 

sector plays the key function of providing financial support. Therefore, the recommendation for 

South Africa is to have two project proponents: a private sector actor and the relevant government 

entity in a public–private partnership. The results also demonstrate the importance of effective 

community engagement; therefore, it is recommended that South African projects engage at the 

highest possible level with local communities. Furthermore, the results demonstrate that all projects 

are committed to a holistic approach that incorporates numerous goals in addition to the generation 

of carbon credits for the market. Therefore, it is recommended that South African projects aim for 

high levels of ambition regarding contribution to the Sustainable Development Goals (SDGs). 
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Opsomming 

Bloukoolstofekosisteme fasiliteer tempering van klimaatsverandering omdat hulle groot 

hoeveelhede koolstof onttrek en stoor. Siende dat gebiede waar bloukoolstofekosisteme voorkom 

omgeskakel word vir winsgewende gebruike, is ekonomiese aanmoedigingsmaatreëls nodig om hul 

beskerming te verseker. Projekte wat koolstofkrediete genereer deur kusvleilande te bewaar of te 

herstel is ’n moontlike ekonomiese aanmoedigingsmaatreël, maar tot dusver is daar nog geen 

bloukoolstofprojekte in Suid-Afrika van stapel gestuur nie. Hierdie studie het ten doel om 

bestuurstrategieë vir bloukoolstofprojekte beter te verstaan en derhalwe aanbevelings vir 

projekimplementering in Suid-Afrika te maak. Die navorsingontwerp behels ’n empiriese analise van 

bestaande bloukoolstofprojekte wat by die “Clean Development Mechanism”- en “Voluntary Carbon 

Standard”-programme geregistreer is. 

Die resultate dui daarop dat politieke ondersteuning krities is vir die sukses van sulke projekte en dat 

die private sektor ’n sleutelrol het in finansiële ondersteuning. Die aanbeveling vir die Suid-

Afrikaanse konteks is dus dat projekte twee voorstanders nodig het: ’n rolspeler uit die private 

sektor sowel as ’n relevante regeringsentiteit om ’n openbare–private vennootskap te skep. Die 

bevindings toon voorts ook dat doeltreffende gemeenskapbetrokkenheid belangrik is, en daar word 

dus aanbeveel dat Suid-Afrikaanse projekte plaaslike gemeenskappe op die hoogste moontlike vlak 

moet betrek. Die analise toon ook dat projekte ’n holistiese benadering volg wat verskeie doelwitte 

inkorporeer, benewens om koolstofkrediete te genereer. Daar word dus aanbeveel dat Suid-

Afrikaanse projekte na ambisieuse bydraes tot volhoubareontwikkelingsdoelwitte moet streef. 
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1. Introduction 

1.1. Background and motivation for the study 

Climate change in South Africa is already visibly and measurably manifesting as increasing 

temperatures, changing rainfall patterns, rising sea levels and increasingly severe and frequent 

extreme weather events (Republic of South Africa, 2016:1). Changing weather patterns are 

compromising the country’s food and water security as well as having other negative impacts that 

threaten human health, settlements, infrastructure and ecosystem services that people rely on for 

their survival, livelihoods and wellbeing (Republic of South Africa, 2016:1). In recognition of the 

climate crisis, South Africa has ratified the Paris Climate Agreement and committed to the collective 

global effort to  implement measures for climate change mitigation (Republic of South Africa, 

2016:1).  

Article 4.1 of the Paris Agreement describes how countries’ contributions to climate change 

mitigation should include actions to reduce greenhouse gas (GHG) emissions by sources as well as to 

sequester GHG emissions by carbon sinks (United Nations, 2016). South Africa is a country with rich 

biodiversity and is well positioned to incorporate more nature-based solutions for carbon 

sequestration and storage into its climate response. This rich biodiversity includes coastal wetlands 

or ‘blue’ carbon ecosystems such as mangrove forests, tidal salt marshes and seagrass meadows that 

occur in several estuaries along the country’s 2 798 km-long coastline (Adams, Raw, Banda-Mbense 

et al., 2019). Blue carbon ecosystems sequester and store vast quantitates of carbon in their biomass 

and sediments when they are intact and healthy (McLeod, Chmura, Bouillon, et al., 2011:554; 

Murray, Pendleton, Jenkins, et al., 2011:5; Nellemann, Corcoran, Duarte, et al., 2009:6; Pendleton, 

Donato, Murray, et al., 2012:1–2; Pidgeon, Herr & Fonseca, 2011:1). Therefore, healthy coastal blue 

carbon ecosystems make a significant contribution to climate change mitigation. However, the 

opposite also holds true: they emit large quantities of carbon into the atmosphere and ocean when 

they are degraded or destroyed (McLeod et al., 2011:557; Murray et al., 2011:7; Pendleton et al., 

2012:2; Pidgeon et al., 2011:1).  

Despite their climate change mitigation potential, coastal wetlands are being degraded and 

destroyed at much higher rates than other ecosystems (Nellemann et al., 2009:7). South Africa’s 

blue carbon ecosystems are being degraded and destroyed at a very high rate due to several 

anthropogenic pressures, including development pressure (Adams et al., 2019: iii). Consequently, 

the climate change mitigation benefits that these ecosystems provide are being lost (Adams et al., 

2019: iii).  

Stellenbosch University https://scholar.sun.ac.za



 
2 

 

Typically, when managers of coastal habitats are faced with the choice of whether to convert habitat 

or not, they factor in the value of the goods that can be produced and sold on the marketplace for 

profit (Murray et al., 2011:1). The value of the ecosystem services provided by coastal habitats, 

including climate change mitigation, is seldom considered in these decisions because of the difficulty 

in capturing these values in the market (Murray et al., 2011:1). Consequently, this market failure 

results in large-scale habitat destruction (Murray et al., 2011:1). This problem can be addressed by 

providing economic incentives to conserve coastal habitats (Murray et al., 2011:1).  

Murray et al. (2011:1) suggest that these economic incentives can come from recognising and 

valuing the role that coastal ecosystems play in climate change mitigation. GHG emission trading 

systems, or carbon markets, are a mechanism through which this valuation process can occur 

(Murray et al., 2011:1). Coastal wetland projects that generate carbon credits for the carbon market 

can generate an income from activities that conserve and/or restore habitat while simultaneously 

contributing to climate change mitigation and adaptation. Blue carbon projects are underway in 

several countries, but as yet there are no such projects in South Africa.  

Although there are numerous potential climate response pathways and the reduction of GHG 

emissions from the energy, industry, transport and waste sectors is critical, the conservation and 

restoration of South Africa’s coastal wetland ecosystems should be included in the country’s climate 

response. Not doing so jeopardises South Africa’s chances of maximising its climate change 

mitigation and adaptation efforts. The successful planning and implementation of blue carbon 

projects in South Africa can contribute to such coastal wetland conservation and/or restoration 

efforts. This process will require the implementation of effective management strategies from the 

outset to ensure successful project outcomes. The motivation for this study is to help facilitate the 

successful planning and implementation of blue carbon projects in South Africa by better 

understanding the management strategies used in current global blue carbon projects. 

1.2. Purpose, research question, aim and objectives 

1.2.1. Purpose 

The purpose of this study is to better understand the management strategies being used in current 

global blue carbon projects in order to help facilitate the planning and implementation of successful 

blue carbon projects in South Africa. Successful blue carbon projects could make a significant 

contribution to the country’s climate change response. However, a lack of understanding of effective 

management strategies for blue carbon project planning and implementation in South Africa may 

lead to projects being implemented and encountering difficulties that could have been avoided. It 
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may even lead to projects not being developed at all. Considering the serious and ongoing 

anthropogenic pressures on South Africa’s coastal wetlands, a failure to successfully implement blue 

carbon projects may result in these ecosystems’ continued degradation and destruction rather than 

their conservation and restoration, which would compromise their capacity to act as carbon sinks 

but instead, become sources of GHGs.  

1.2.2. Research question 

What lessons can be learned from the management strategies employed in global blue carbon 

projects to help inform South Africa’s approach to planning and implementation of successful blue 

carbon projects?  

1.2.3. Aim of the research 

The aim of this study is to analyse the management strategies used in global blue carbon projects on 

the carbon market to make recommendations for how South Africa should proceed with successful 

planning and implementation of projects.   

1.2.4. Objectives of the research 

The objectives of this study are: 

• To identify global blue carbon projects on the compliance carbon market and voluntary carbon 

market databases. 

• To analyse the management strategies used in the projects that have been identified. 

• To make recommendations, based on the analysis, for what management strategies are best 

suited for successful planning and implementation of blue carbon projects in South Africa. 

1.3. Research design  

The design for this study is an empirical analysis of existing (secondary) data on global blue carbon 

projects to answer the research question. Considering that projects on both the compliance and the 

voluntary carbon markets will be analysed, three separate datasets will be consulted.  

The dataset for the compliance market projects can be accessed on the Clean Development 

Mechanism (CDM) registry at https://cdm.unfccc.int. The datasets for the voluntary market projects 

can be accessed via the Verra – Standards for a Sustainable Future Verified Carbon Standard (VCS) 

registry at https://verra.org/ and the Gold Standard (GS) registry at https://www.goldstandard.org/. 

The data needed to answer the research question can be accessed by doing a refined search on 
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these websites. Blue carbon projects on all the websites can be found by first identifying the correct 

sector for coastal wetland conservation and/or restoration and then identifying the methodologies 

for quantifying GHG emission removals that apply to that sector. Once the blue carbon projects have 

been identified, the project design document for each project is reviewed.  

1.4. Research methodology 

The study follows an inductive approach, that is, it begins with procedural steps to retrieve the 

secondary data required to answer the research question. Once the data has been retrieved, the 

relevant data is coded according to quantitative scales and qualitative themes. Following the coding 

process, the analysis entails the generation of quantitative and qualitative data, which will enable 

the researcher to identify patterns, relationships and connections in the data to derive meaning and 

gain insights. This analysis will then be applied to the South African context to make 

recommendations for how to proceed with the planning of successful blue carbon projects.  

The primary data was gathered by researchers for the purpose of certifying their blue carbon 

projects on the carbon market. This registration can take place either on the compliance or 

voluntary markets, but in both cases, there are specific criteria that must be met according to 

rigorous assessment procedures for projects to become certified with a particular carbon standard. 

Therefore, the researcher has a high level of confidence in the reliability and validity of the data. To 

meet these criteria, project developers need to conduct extensive research, covering a range of 

study fields including the scientific, economic and social aspects of coastal wetland ecosystems. 

Thus, each project most likely involved primary data collection by several researchers, according to 

their expertise, using different data collection techniques to achieve their research aims. This 

process has resulted in the generation of a large body of data about blue carbon projects over a 

number of years. While secondary data analysis has the disadvantage of not allowing the researcher 

any control over the collection of the primary data, in the case of this study it is advantageous to 

have access to a vast body of data that that can contribute to answering the research question of 

this study.  

The variables that have been selected for this study are based on the recommendations made by 

Crooks, Orr, Emmer et al. (2014), and Herr and Pidgeon (2015) for blue carbon project management. 

These variables are carbon standard, project proponent, project boundary, anthropogenic 

threats/drivers of degradation, land tenure arrangements, land-use regime, ecosystem health, 

stakeholder identification, methodology, application for additional CCB certification, level of 

community engagement and project goals. 
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2. Literature review 

2.1. Introduction 

The effective management of blue carbon activities in South Africa requires an understanding and 

appreciation of how such activities can contribute to the county’s climate change response. This 

understanding and appreciation is underpinned by the science of blue carbon, the economic 

dimensions of blue carbon and the policy implications of including blue carbon in South Africa’s 

climate change response. Therefore, this chapter reviews the blue carbon literature from an 

interdisciplinary perspective that includes scientific, economic and policy aspects. An 

interdisciplinary understanding and appreciation of blue carbon can help to facilitate effective 

management strategies at national, landscape and project level for successful implementation of 

blue carbon projects in South Africa. 

2.2. Climate change 

 The United Nations Intergovernmental Panel on Climate Change (IPCC) is mandated to provide 

credible and comprehensive climate science on the basis of objectivity and transparency (Gilder & 

Swanepoel, 2018:738). In its Fourth Assessment Report, the IPCC described the “unequivocal reality” 

of climate change (IPCC, 2007:8–11). The report highlighted the impacts of increasing global average 

air and ocean temperatures on natural systems, which in turn, impact negatively on human social-

economic systems (IPCC, 2007:8–11). These impacts include rising sea levels, melting ice and snow, 

changes in freshwater flows, ocean acidification and changes in the frequency and intensity of 

extreme weather events such as flooding, drought and wildfire (IPCC, 2007:11). Such occurrences 

are detrimental to biodiversity as well as to the ecosystem services that human societies rely on for 

their survival, livelihoods and wellbeing (IPCC, 2007:11). The IPCCs Fourth Assessment Report found 

it was likely that human activities were contributing to climate change (IPCC, 2007:9). Its follow-up 

report, the Fifth Assessment Report, established a conclusive link between anthropogenic GHG 

emissions and global warming, particularly since the mid-20th century (IPCC, 2014:4). The IPCCs 

Sixth Assessment Report, which was released on 9 August 2021, reaffirms this finding and states that 

there is a “near-linear” relationship between anthropogenic GHG emissions and global warming 

(IPCC, 2021:36). 

Although past anthropogenic GHG emissions mean that the world “is already committed to further 

warming”, global warming of 1.5 °C and 2 °C relative to 1850–1900 will be exceeded this century 

unless “deep reductions” in GHGs occur in the coming decades (IPCC, 2021:17). Recently, over 
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11 000 scientists from 153 countries declared a climate emergency and called for “an immense 

increase of scale in endeavors to conserve our biosphere…to avoid untold suffering due to the 

climate crisis” (Ripple et al., 2020:8). 

The IPCCs Fifth Assessment Report’s findings on the impacts of climate change in Africa are alarming 

and require an urgent and immediate response (IPCC, 2014:5). It finds that the climate is changing in 

Africa and that the impacts of this changing climate are “already being felt” (IPCC, 2014:4). The 

evidence presented in the report indicates that surface temperatures in Africa have already 

increased by 0.5–2 °C in the last century and that there has been an increase in the magnitude and 

frequency of extreme weather events (IPCC, 2014:4). These changes to the climate system in Africa 

are having a negative impact on human societies; including detrimental impacts on health, 

livelihoods, and food and water security, which exacerbate poverty and threaten economic growth 

(IPCC, 2014:20–21). An example of this impact is the financial cost of damages caused by weather-

related disasters in the Southern African Development Community (SADC) region between 1980 and 

2015, which came to US$10 billion (Gilder & Swanepoel, 2018:742). This high cost is an indication 

that investments in preventing climate-related disasters and climate responses that reduce 

vulnerability would be more economical than spending on disaster relief after each severe weather 

event (Gilder & Swanepoel, 2018:742–743).  

Furthermore, temperatures in Africa will likely “rise more quickly than in other land areas, 

particularly in more arid regions” (IPCC, 2014:4). Temperatures in Southern Africa are predicted to 

increase by 2–4 °C by 2050 (Skowno, 2019:10). And an unmitigated climate pathway will cause 

temperatures in South Africa’s interior regions to increase by 5–8 °C by the end of the century (RSA, 

2020: viii). These forecasts spell a dramatic rise in severity of climate change impacts for South Africa 

in the coming decades (Skowno, 2019:10). Therefore, it is critical that the global community, 

including South Africa, integrate climate change adaptation and mitigation strategies into their long-

term planning and employ their best efforts to raise the level of ambition of mitigation actions 

without delay (IPCC, 2014:4). The failure to do so could jeopardise South Africa’s ability to achieve its 

development goals (Gilder & Swanepoel, 2018:791). 

2.3. Anthropogenic greenhouse gases 

The most significant GHGs emitted through human activities are carbon dioxide (CO2), methane 

(CH4), nitrous oxide (N2O) and fluorinated gases (F-gases) (EPA, n.d.). In 2010, 76% of total global 

anthropogenic GHG emissions were derived from CO2, 16% from CH4, 6.2% from N2O and 2% from F-

gases (IPCC, 2014:6). Carbon dioxide emissions from the incomplete combustion of fossil fuels 
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(geological deposits of coal, oil and gas) for the energy (electricity and industry) and transport 

sectors contribute the biggest share of anthropogenic GHG emissions (IPCC, 2014:6). 

In its Sixth Assessment Report, the IPCC models five future emissions scenarios for the near term 

(2021–2040), mid-term (2041–2060) and long-term (2081–2100) for carbon dioxide: very low 

emissions, low emissions, intermediate emissions, high emissions and very high emissions (IPCC, 

2021:18). When looking at the middle of the mid-term point (2050), these emissions amount to the 

following approximate annual net figures for carbon dioxide: very low emissions scenario – zero 

emissions, low emissions scenario – 20Gt, Intermediate emissions scenario – 40Gt, high emissions 

scenario – 60Gt and very high emissions scenario – 80Gt (IPCC, 2021:18). While global temperatures 

“will continue to increase in the near term…under all emissions scenarios considered”, the 2 °C 

warming threshold relative to 1850–1900 is “very likely” to be breached during the 21st century 

under the very high emissions scenario, “likely” to be breached under the high emissions scenario 

and “more likely than not” to be breached under the intermediate emissions scenario (IPCC, 

2021:18). The only scenarios where the 2 °C threshold is not breached in the 21st century are the 

low and very low emissions scenarios (IPCC, 2021:18). These findings demonstrate the urgent need 

for “deep reductions” in global CO2 emissions. 

In addition to the release of GHGs, the incomplete combustion of fossil fuels causes the emission of 

tiny particles that remain in the lower atmosphere (EPA, n.d.). These types of emissions are known 

as ‘black’ carbon aerosols because the fine particulate matter that remains suspended in the 

atmosphere appears black (EPA, n.d.). Although fossil fuel combustion is the largest contributor to 

anthropogenic GHGs and fine particulate matter, land-use activities such as removal of natural 

vegetation, fires, agriculture and ecosystem degradation also contribute a significant portion (8–

20%) of all global GHG emissions (Pendleton et al., 2012:1). Some of these emissions come from the 

combustion of plant material (biomass) and is referred to as ‘brown’ carbon because the aerosols 

resulting from biomass combustion appear brown (Andreae & Gelencsér, 2006:3134). In addition to 

‘brown’ carbon emissions from biomass combustion, CO2 is also released into the atmosphere and 

oceans when dead biomass and soil carbon decay in degraded ecosystems (Stocker, Qin, Plattner, 

Alexander, Allen et al., 2013:96). 

Plants extract carbon dioxide from the atmosphere during photosynthesis to produce carbohydrates 

for energy. Some of this CO2 is returned to the atmosphere through respiration and oxidation and 

the remaining carbon is stored in living plant biomass and soil (Murray et al., 2011:5). In the context 

of climate change mitigation, this process is referred to as carbon sequestration as it facilitates the 

partial removal of excess anthropogenic CO2 into natural carbon ‘sinks’ (Stocker et al., 2013:96). 
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However, when natural ecosystems become degraded or are converted to other land use, the 

carbon stored in these natural carbon sinks is released back into the atmosphere and oceans, 

thereby contributing to anthropogenic GHG emissions and the greenhouse effect (Stocker et al., 

2013:96). 

2.4. Blue carbon 

Terrestrial carbon sinks are described as ‘green’ carbon and the carbon stored in coastal wetland 

ecosystems was first distinguished from terrestrial carbon sinks by Nellemann, Corcoran, Duarte et 

al. (2009:6) as ‘blue’ carbon. While the role of terrestrial forests in carbon sequestration and storage 

is well understood, the role of coastal wetland ecosystems in carbon sequestration and storage “has 

been largely overlooked” (McLeod et al., 2011:553). However, there is growing evidence to suggest 

that intact and healthy coastal wetland ecosystems such as mangrove forests, seagrass meadows 

and tidal marshes have the potential to sequester and store significant amounts of carbon both in 

their living biomass (aboveground and belowground) as well as in their organic-rich sediments, the 

combination of which is at least comparable to or can be higher than carbon stocks in terrestrial 

ecosystems1 (McLeod et al., 2011:554; Murray et al., 2011:5; Nellemann et al., 2009:6; Pendleton et 

al., 2012:1–2; Pidgeon, 2009:49; Pidgeon et al., 2011:1). 

Although blue carbon ecosystems cover a relatively small global surface area (49Mha–82Mha), they 

play a significant role in climate change mitigation due to their capacity to sequester and store vast 

quantities of carbon (Murray et al., 2011:3; Pendleton et al., 2012:2; Thomas et al., 2016:3; Wylie, 

Sutton-Grier & Moore, 2016:76). Carbon sequestration rate is defined as the rate at which carbon is 

added to carbon sinks, or pools (biomass and soil), per year (Murray et al., 2011:5). The carbon 

sequestration rate of mangroves and tidal salt marshes averages between 6 and 8 tonnes of carbon 

dioxide equivalent per hectare per year (tCO2e/ha/yr); for seagrasses the rate is slightly lower at 

approximately 4 tCO2e/ha/yr (Murray et al., 2011:6). When compared to carbon sequestration rates 

for mature tropical forests at 1.8–2.7 tCO2e/ha/yr, the rates for blue carbon ecosystems are 

significantly (2–4 times) higher than for green carbon ecosystems such as tropical forests (Lewis et 

al., 2009 in Murray et al., 2011:6). 

 
1 Reed & Brzezinski (2009) identified kelp forests as a potential source of coastal wetland blue carbon and 
more recently, Filbee-Dexter & Wernberg (2020) have argued that the exclusion of kelp forests from the global 
blue carbon discourse means that the carbon sequestration and storage potential of vegetated coastal 
ecosystems is significantly underestimated. However, because there are as yet no approved methodologies for 
quantifying the GHG emissions reductions for kelp forests, they are not included in this study. 
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In addition to carbon sequestration, the capacity of coastal wetlands to store carbon also adds to 

their significant contribution to climate change mitigation (McLeod et al., 2011:554). Blue carbon is 

stored in living biomass over the short term (decennial time scales) and in sediments over the long 

term (millennial time scales) (McLeod et al., 2011:554). The carbon in sediments stays “locked in” 

due to the anaerobic nature of the environment, which inhibits decomposition of organic matter 

(Kristansen et al., 2008 in Pendleton et al., 2012:2). The depth of sediments varies according to local 

conditions but can be up to several meters deep (Kristensen et al., 2008 in Pendleton et al., 2012:1). 

Vertical accretion of sediments is made possible due to the complex structure of coastal wetland 

ecosystems, a process that is not possible in terrestrial ecosystems where sediments become 

saturated with carbon (McLeod et al., 2011:554). 

Murray et al. (2011) analyse the carbon stored globally in both carbon pools (living biomass and soil 

organic carbon) across all three coastal wetland habitat types. In their study, they further distinguish 

between oceanic mangroves and estuarine mangroves. Oceanic mangroves are defined as those 

“fringing, or occurring along the sea” whereas estuarine mangroves are defined as those “growing 

where river deltas meet saltwater bodies” (Murray et al., 2011:6). Table 1 shows the amount of 

carbon stored globally in the different carbon pools for mangroves, tidal salt marshes and 

seagrasses. Although coastal wetland soil carbon pools can be several metres deep, only the top 

metre was measured to ensure accuracy of comparison across the three types of coastal wetland 

(Murray et al., 2011:6). 

Table 1: Amount of carbon stored globally in coastal wetland carbon pools 

Habitat type Carbon pool (tCO2e/ha) 

 Living biomass Soil organic carbon 

Oceanic mangroves 236–563  1 800  

Estuarine mangroves 236–563  1 060  

Tidal salt marshes 12–60  917  

Seagrasses 0.4–18.3  500  

 (Source: Murray et al., 2011:6) 

As can be seen from Table 1, the soil organic carbon pool is by far the largest carbon pool across all 

coastal wetland habitats (Murray et al., 2011:6). If the carbon stored in these ecosystems is released 

because of degradation or habitat conversion, the carbon emissions from one hectare of mangroves 

is equivalent to the carbon emissions of three to five hectares of tropical forests and the release of 
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carbon from one hectare of seagrass meadows may be equivalent to the carbon emissions of one 

hectare of tropical forest (Pendleton et al., 2012:5). 

When degradation or conversion of coastal wetland ecosystems occur, two carbon-related processes 

take place: first, the loss of vegetation means that the ecosystem stops sequestering CO2 from the 

atmosphere and second, the carbon stored in the carbon pools is released into the atmosphere and 

ocean as CO2 (Murray et al., 2011:7). When degradation exposes organic-rich sediments to oxygen, 

an increase in microbial activity destabilises the carbon, causing its release (McLeod et al., 2011:557; 

Pendleton et al., 2012:2). In addition to aeration, altered hydrology disturbs soil moisture conditions 

and also causes soil carbon stocks to be released (Crooks et al., 2014:9). Hence, degradation or 

conversion of coastal wetland ecosystems results in their becoming sources of carbon emissions 

rather than carbon sinks (McLeod et al., 2011:557). 

Therefore, healthy coastal wetland ecosystems make a significant contribution to climate change 

mitigation not only because of their capacity to sequester and store carbon, but also because of the 

large quantities of CO2 that are released when blue carbon sinks are degraded or converted to other 

land uses (Crooks et al., 2014:6; McLeod et al., 2011:555; Nellemann et al., 2009:6–7; Pendleton et 

al., 2012:4; Pidgeon et al., 2011:1). The significance of these emissions is underappreciated and 

often neglected in most climate change policies (Climate Focus, 2011:5; Herr et al., 2017:117). As a 

result of this oversight, coastal blue carbon ecosystems are highly threatened and are being 

degraded and converted at much higher rates than other ecosystems (Nellemann et al., 2009:7; 

Murray et al., 2011:3). 

The loss of blue carbon ecosystems has accelerated globally in the past few decades due to several 

direct and indirect anthropogenic pressures including upstream water abstraction, dredging, 

drainage, eutrophication, pollution, over-exploitation of resources, invasive species and conversion 

to other land use (Laffoley & Grimsditch, 2009:2; Climate Focus, 2011:4; McLeod et al., 2011:556; 

Murray et al., 2011:3; Pidgeon et al, 2011:3; Pendleton et al., 2012:2; Crooks et al., 2014:6). 

Anthropogenic pressures vary for the different types of coastal wetlands. For tidal salt marshes the 

main anthropogenic pressures are dredging, draining, filling and construction (Chmura, 2009:5). 

Mangroves are lost mainly because of over-harvesting for timber and fuelwood, reclamation for 

aquaculture, mining, oil spills, pollution and upstream damming of rivers (Bouillon, Rivera-Monroy, 

Twilley et al, 2009:13). Seagrasses are largely threatened by human activities that cause 

eutrophication and siltation (Kennedy & Björk, 2009:23). Land use that is typically prioritised over 

coastal wetland conservation includes industrial use, urban development, agriculture and 

aquaculture (Pendleton et al., 2012:2).  
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It is estimated that the cumulative global loss of coastal wetland habitats during the past 50–100 

years is 25–50% of each habitat type and this loss is continuing at a rate of 0.5–3% (8 000 km2) every 

year (Pendleton et al., 2012:2). If this trend continues, 30–40% of tidal salt marshes and seagrasses 

and nearly 100% of mangrove forests could be lost during the next 100 years (Pendleton et al., 

2012:2). A more recent publication by Friess, Yando, Abuchahla, et al. (2020:R153) suggests that 

these predictions are now “less alarming” due to better mangrove management practices arising 

from the recognition of their importance. However, it needs to be noted that the optimism 

expressed relates to mangrove ecosystems only and not to tidal marshes or seagrasses. 

Furthermore, improvements in mangrove conservation are not consistent and there are still 

“hotspots of mangrove destruction” in countries including Myanmar and Malaysia (Friess et al., 

2020:R153). In addition to these hotspots of destruction, there is also the threat of mangrove 

destruction for economic development at “deforestation frontiers” that have not historically 

experienced high levels of biodiversity loss, such as Southeast Asia and West Africa (Friess et al., 

2020:R153). The study undertaken by Pendleton et al. (2012:4) provides the first comprehensive, 

albeit conservative, estimate of the global carbon emissions from ongoing coastal wetland 

conversion and degradation as well as the economic impacts of these emissions.  

In their study, Pendleton et al. (2012:4) estimate that between 0.15 and 1.02 billion tonnes of CO2 

may be released every year due to continued coastal ecosystem conversion and degradation, with a 

central estimate of 0.45 billion tonnes. The reason for the broad range of this estimate is that there 

were “varying degrees of uncertainty” in the data inputs used for this study i.e., global area covered 

by the habitat types, the current rates of loss of these ecosystems annually and the amount of 

carbon lost during habitat conversion (Pendleton et al., 2012:3). This uncertainty arose from the fact 

that either the literature reported large data ranges or in some instances there was limited data 

available (Pendleton et al., 2012:3). Improved global estimates of the data used in this study would 

reduce uncertainty and therefore improve the accuracy of future studies. 

The estimated cost of these emissions was calculated by multiplying the global emissions estimates 

for each of the three coastal wetland types by the social cost of carbon (SCC) at $41/tCO2 (Pendleton 

et al., 2012:4). The SCC is a measure of “the impact of carbon emissions on society” and is defined as 

“the marginal economic loss caused by an extra metric ton of atmospheric carbon” (Cai & Lontzek, 

2019:2685). It has been acknowledged that assessments for the SCC involve much uncertainty 

(Interagency Working Group on Social Cost of Carbon, 2010:1; Tol, 2009:41). Furthermore, estimates 

should continuously be updated as more knowledge becomes available regarding “the science and 

economics of climate impacts” (Interagency Working Group on Social Cost of Carbon, 2010:1). In 
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addition to the problems of uncertainty, there are also limitations to the integrated assessment 

models (IAMs) used to calculate SCC (Interagency Working Group on Social Cost of Carbon, 2010:4). 

However, despite these uncertainties and limitations, estimates of SCC “can be useful in estimating 

the social benefits of reducing carbon dioxide emissions” (Interagency Working Group on Social Cost 

of Carbon, 2010:2). Therefore, using a SCC estimate of $41/tCO2, the estimated economic cost of 

global coastal wetland conversion and degradation is between $6.1 and $42 billion annually 

(Pendleton et al., 2012:5). These estimates of emissions from converted or degraded coastal 

ecosystems do not include the economic cost of lost carbon sequestration potential (Pendleton et 

al., 2012:5). 

While some of the drivers of coastal wetland conversion and degradation are common to all 

countries, such as coastal development and pollution, there are differences in anthropogenic 

pressure according to the development status of countries (Herr et al., 2017:118). For example, 

community settlements in less developed countries such as Madagascar and Mozambique, with low 

electrification rates, experience high levels of conventional threats including unsustainable fuel- 

wood and charcoal extraction (Herr et al., 2017:118). In contrast, countries that have higher levels of 

economic development and integrated international supply chains, such as Ecuador, experience high 

levels of modern degradation pressure from aquaculture (Herr et al., 2017:118). For countries that 

are both poverty-prone and integrated into international supply chains, such as in some parts of 

Indonesia, conventional and modern threats are equally destructive (Herr et al., 2017:118).  

The loss of blue carbon ecosystems in South Africa is consistent with the global trend (Adams et al., 

2019: iii; Skowno et al., 2019:12). According to South Africa’s latest National Biodiversity 

Assessment, coastal wetlands in South Africa are not only more threatened than other ecosystem 

types, they are also at greater risk of collapse than more widespread ecosystems because of their 

relatively small area (Skowno et al., 2019:12). Direct anthropogenic pressures to coastal wetlands in 

South Africa include infrastructure development, upstream freshwater abstraction, estuary mouth 

manipulation, pollution, overfishing and agriculture, including cattle grazing (Adams et al., 2019: xiii–

xix; Van Niekerk et al., 2020: ii). Indirect anthropogenic pressures include biological invasion such as 

invasive plants and alien fish species (Van Niekerk et al., 2020: ii). See Figure 1 for an illustration of 

direct and indirect anthropogenic pressures on coastal wetlands in South Africa. 

These pressures indicate that South Africa experiences a combination of traditional and modern 

degradation pressures, although they are likely to be highly variable according to regional and local 

socio-economic context. Anthropogenic pressures on ecosystems are exacerbated by accelerated 

climate change with associated temperature increases, changing rainfall patterns and rising sea 
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levels (Turpie, Marais & Blignaut, 2008:788; Gilder & Swanepoel, 2018:800). As a result of the 

ongoing loss of coastal wetlands in South Africa, the climate change mitigation benefits that these 

ecosystems provide are being lost (Adams et al., 2019: iii). 

In addition to their value for climate change mitigation, coastal wetlands provide numerous other 

benefits for human societies including coastal protection, water security, food security, provision of 

nursery habitat for fisheries, provision of habitat for threatened species, nutrient cycling, tourism 

and support for local community livelihoods, all of which are lost when ecosystems are lost (Laffoley 

& Grimsditch, 2009:2; Nellemann et al., 2009:7; Herr et al., 2017:117; Skowno et al., 2019:12; Van 

Niekerk et al., 2020: ii). Therefore, the high rates of loss of these ecosystems have detrimental 

impacts on the people who depend on them for their food, for their livelihoods and for coastal 

protection (Nellemann et al., 2009:7; McLeod et al., 2011:556).  

 

Figure 1: Direct and indirect anthropogenic pressures on South Africa’s coastal wetlands 

 (Source: Skowno et al., 2019: vii) 
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Although healthy coastal wetlands provide numerous climate change mitigation and other benefits 

for human societies, the value of these benefits is seldom considered in land management decisions 

(Murray et al., 2011:1). Global market forces provide a strong incentive for land managers to clear 

natural habitat to produce goods that can be sold on the marketplace for profit (Murray et al., 

2011:1; Pendleton et al., 2012:5). In the interest of economic development, countries are increasing 

their emissions of ‘black’ and ‘brown’ carbon, while simultaneously degrading natural ecosystems 

that sequester and store ‘green’ and ‘blue’ carbon (Nellemann et al., 2009:6). Therefore, because it 

is difficult to capture the value of coastal wetland benefits in the marketplace, land managers 

typically convert natural habitat to other land uses for profit, causing large-scale natural habitat 

degradation and destruction (Murray et al., 2011:1; Pendleton et al., 2012:5). As a result, coastal 

ecosystems become sources of GHG emissions rather than carbon sinks (Pendleton, Murray, 

Gordon, et al., 2014:361).  

This phenomenon is relevant to the South African context in which high levels of poverty and the 

demand for land for urban and agricultural use increasingly threaten natural ecosystems (Blignaut & 

De Wit, 2004:72; Turpie et al., 2008:788). There exists in the country a “strongly entrenched 

paradigm” that development and poverty alleviation goals should be addressed first, after which 

conservation goals can be considered (Blignaut & De Wit, 2004:72). This paradigm may be as a result 

of the observation that an increase in per capita income causes an increase in environmental 

degradation “up to a point, after which environmental quality improves” (Arrow, Bolin, Costanza, et 

al., 1996:13). This relationship results in an “inverted-U” shape known as the Environmental Kuznets 

Curve (Arrow et al., 1996:13). This thinking is misguided as Arrow et al. (1996:13) explain that 

“economic activity itself could be at risk” if environmental factors are not considered concurrently 

with economic factors. Although the Environmental  Kuznets Curve has been shown to be valid for 

“pollutants involving local short-term costs (for example sulfur)”, it does not hold “for pollutants 

involving long-term and more dispersed costs (such as CO2)” nor “resource stocks…such as those 

involving soil and its cover, forests, and other ecosystems” (Arrow et al., 1996:13). 

Due to the rapid rate at which coastal wetland ecosystems are being lost and the detrimental 

impacts of this loss on people who depend on them for food, livelihoods and coastal protection, 

there is an urgent need to implement effective interventions to protect and restore these valuable 

and vulnerable habitats (McLeod et al., 2011:556; Pidgeon et al., 2011:1). Murray et al. (2011:1) 

argue that one such intervention could be the provision of economic incentives to conserve natural 

habitats, including coastal wetlands. Pendleton et al. (2012:5) elaborate on this argument by stating 

that “[a] global market for greenhouse gas emissions reductions could help remedy this situation”.  
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2.5. Natural capital and ecosystem services 

Despite its flaws, mainstream environmental economists argue that the world is committed to a 

global market system that “will normally produce better economic results overall than any other 

system” (Field & Field, 2009:68). Hence, rather than jettisoning the entire market system, many 

ecological economists agree that addressing the flaws in the system can make it work better for 

people and the environment (Common & Stagl, 2005:354). One of these flaws is the exclusion of 

natural resources from neoclassical economic growth models (Perman, Ma, Common et al., 2011:7). 

While some classical economists in the 18th and 19th centuries, including John Stuart Mill, were 

concerned about continued economic growth based on fixed land (natural resources) input, these 

concerns were absent from neoclassical growth modelling (Perman et al., 2011:7). Therefore, In neo-

classical growth models, which are the foundation of mainstream economic growth models today, 

the only forms of capital are manufactured capital, financial capital and human capital (Blignaut & 

De Wit, 2004:62).  

Although there were economists in the first half of the 20th century who expressed concerns about 

resource depletion and environmental issues, including Harold Hotelling, mainstream economic 

theories were largely developed on the assumption that economies “could operate independently of 

either natural resource constraints or assimilative capacity” (Spash, 2005:43–44). However, the work 

of several economists in the late 1960s and early 1970s, including John Dales, Kenneth Boulding, 

Robert Ayres and Nicholas Georgescu-Roegen, began to shed light on the reality that ecological 

systems and economic systems are interconnected and interdependent (Spash, 2005:45–46). For 

example, in 1968, the Canadian economist, John Dales, proposed a mechanism for pricing pollution 

that provided the foundation for the ‘cap-and-trade’ system still used today (Dales, 1968:791–804). 

These works led resource economists and environmental economists in the 1980s to further explain 

that neglecting natural resource bases and waste sinks in neoclassical growth models is logically 

flawed because ecological systems have limitations to the resources they can supply and the waste 

they can assimilate (Spash, 2005:46). Following on from this realisation, the notion of ecological 

systems as a separate, legitimate form of capital, natural capital, was conceptualised (Blignaut & De 

Wit, 2004:62). In the late 1990s, Costanza, d’Arge, de Groot et al. (1997:254) described how 

materials, energy and information flow from natural capital “stocks” and called these “flows” 

ecosystem services. Costanza et al. (1997:254) explained that human wellbeing is attained only 

when ecosystem services from natural capital are combined with the other forms of capital.  
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Ecosystem services provided by natural systems for human benefit have subsequently been divided 

into four categories: provisioning services that include food, fresh water, raw materials and 

medicinal resources; regulating services that include climate control, carbon sequestration, water 

purification, prevention of soil erosion, air quality control and pollination; supporting services that 

include photosynthesis, nutrient cycling and soil formation; and cultural services that include 

spiritual experience, aesthetic appreciation, education and recreation (Millennium Ecosystem 

Assessment, 2005:39; TEEB, 2010:18). 

Costanza et al. (1997:253) argue that although it is difficult to place an economic value on ecosystem 

services, it is essential to do so to ensure that their value is properly considered during policy-

making. They pointed out that when land managers are faced with a choice about how to manage 

ecosystems, a valuation process is occurring, whether it is made explicit or not (Costanza et al., 

1997:255). Tietenberg and Lewis (2013:75) agree with this argument and say that “[w]hile it may 

prove difficult, if not impossible, to place an accurate value on certain environmental amenities, not 

doing so leaves us valuing them at $0”. And when natural ecosystems have an economic value of $0, 

it follows that conversion to other land use for profit is easily justified (Tietenberg & Lewis, 2013:76). 

The recognition and valuation of ecosystem services such as carbon sequestration and storage for 

climate change mitigation can provide economic incentives for coastal wetland conservation and/or 

restoration (Murray et al., 2011:1). Murray et al. (2011:1) suggest that carbon pricing is a mechanism 

that can provide an economic incentive to prevent coastal wetland conversion. Although the value 

of carbon in coastal wetland ecosystems is by no means higher or more important than the value of 

the other ecosystem services provided by coastal wetlands, “carbon is where the most readily 

available money for protection may reside” (Murray et al., 2011:36). 

2.6. Carbon pricing  

Climate change because of unregulated GHG emissions is an example of the economic problem of 

market failure (Arp, Upadhyaya & Naudé, 2018:4). Market failure is said to exist when markets fail to 

achieve allocative efficiency because the conditions needed to achieve such efficiency do not hold 

(Perman et al., 2011:8). These conditions include the need for property rights to be assigned to all 

resources and commodities to avoid the problem of externalities (Perman et al., 2011:111). Negative 

externalities, or external costs, are costs that are not reflected in a firm’s profit-and-loss statement, 

yet they are real costs borne by some members of society (Field & Field, 2009:71). Unregulated GHG 

emissions are a negative externality because the costs of emissions are not reflected in the costs of 

production or consumption – internal costs, yet the detrimental impacts of climate change are real 
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costs to society – external costs (Kaufman, Obeiter & Krause, 2016:5). Where property rights do not 

exist, unregulated market forces cannot ensure allocative efficiency and a public policy intervention 

is required to achieve the desired efficiency (Perman et al., 2011:112).  

A public policy intervention can take the form of regulation, subsidisation or charge (Dales, 

1968:800). Dales argues that, from an economic point of view, the charging scheme is preferable to 

regulation or subsidisation because it will result in “a change in relative prices of goods, which in 

turn will result in a socially desirable adjustment of consumption patterns to reflect the differential 

costs of waste disposal as between different goods” (Dales, 1968:801). Another advantage of the 

charging scheme is that it “provides incentives both to reduce waste and improve the technology of 

treating waste before it is discharged” (Dales, 1968:801). A final and “decisive” advantage of the 

charging scheme is that “it lends itself easily to a market mechanism” whereby pollution rights are 

“fully transferable property rights” (Dales, 1968:801–802). Dales’ recommendations form the 

theoretical underpinnings of the carbon pricing mechanism for GHG emissions. 

Carbon pricing is a public policy intervention that aims to address the problem of negative 

externalities in an effective and cost-efficient manner (Arp et al., 2018:4). A price on carbon provides 

“the necessary price signal” so that producers and consumers of carbon-intensive goods and services 

internalise the social costs of GHG emissions by increasing the price of these goods and services (Arp 

et al., 2018:4). The expectation is that this will incentivise producers and consumers to reduce 

emissions and that higher prices will result in higher emissions reductions (Kaufman et al., 2016:5).  

There are two policy instruments that can be used to implement carbon pricing: a carbon tax and/or 

carbon emissions trading (Arp et al., 2018:6). Both carbon pricing instruments aim to internalise the 

social costs of GHG emissions in the hope that investors, producers and consumers will change their 

behaviour to reduce emissions (Partnership for Market Readiness and International Carbon Action 

Partnership, 2016:3). With a carbon tax, the government sets the price of carbon for every tonne of 

CO2e emitted and then allows the market to determine the quantity of GHG emissions, and with 

carbon emissions trading, the government determines the quantity of GHG emissions and allows the 

market to determine the price (Partnership for Market Readiness & International Carbon Action 

Partnership, 2016:3). It is also possible to combine components of each approach, such as “tax 

schemes that accept emissions reduction units to lower the tax liabilities” (Partnership for Market 

Readiness & International Carbon Action Partnership, 2016:3). 

Carbon emissions trading helps to remove the problem of externalities by allocating property rights, 

in the form of tradable carbon credits, to a new resource (Sterner, 2003:83; Blignaut & De Wit, 
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2004:74). Such allocation of property rights to a resource internalises the externalities to the 

emitting company, thereby creating incentives for resource protection (Sterner, 2003:83). Providing 

incentives for resource protection means that there is a better chance that resources will be used 

more efficiently (Sterner, 2003:83). For the mechanism of tradable carbon credits to succeed, carbon 

credits need to manifest the same qualities that property rights do, such as the characteristics of 

permanence and reliability (Sterner, 2003:83). 

The first international carbon trading schemes were established under the Kyoto Protocol, a climate 

change legal instrument developed by the United Nations Framework Convention on Climate 

Change (UNFCCC) (Gilder & Swanepoel, 2018:745). The UNFCCC climate change legal regime and 

accompanying instruments are relevant to the South African context as they form the foundation of 

South Africa’s climate change response (Gilder & Swanepoel, 2018:745). The Kyoto Protocol was 

adopted at the third session of the Conference of the Parties (COP 3) of the UNFCCC on 11 

December 1997 (Gilder & Swanepoel, 2018:745). The UNFCCC is the global climate change legal 

regime that was instituted on 21 March 1994 in recognition of the problem of global warming and 

associated detrimental environmental and socio-economic impacts caused by the enhanced 

anthropogenic greenhouse effect (Gilder & Swanepoel, 2018:744–746). There are currently 197 

parties to the Convention, including South Africa (UNFCCC, n.d.). Article 2 of the UNFCCC declares 

that the objective of the Convention is to stabilise atmospheric GHG concentrations “at a level that 

would prevent dangerous anthropogenic interference with the climate system” (United Nations & 

Canada, 1992). Article 3 of the Convention sets out its guiding principles including the precautionary 

principle (3.3), which states that parties to the convention should implement climate change 

mitigation and adaptation measures that cover all relevant sources and sinks of GHGs and include all 

economic sectors (United Nations & Canada, 1992). Following on from the principles in Article 3, 

Article 4 of the Convention describes the parties’ commitments according to their common but 

differentiated responsibilities (CBDR) as well as their “specific national and regional development 

priorities, objectives and circumstances” (United Nations & Canada, 1992). Commitment 1(d) of 

Article 4 of the Convention is the commitment by parties to promote sustainable management and 

to conserve and enhance their GHG sinks (United Nations & Canada, 1992).  

The purpose of including the concept of CBDR in the UNFCCC was to address the disproportionate 

liability of developed (Annex 1) nations for GHG emissions compared to developing (non-Annex 1) 

nations (Gilder & Swanepoel, 2018:749). As a developing nation, South Africa is a non-Annex 1 

country party to the UNFCCC (Gilder & Swanepoel, 2018:750). While all nations have a common 

responsibility to implement climate change adaptation and mitigation measures, developed nations 
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have a disproportionate responsibility in relation to their liability (Gilder & Swanepoel, 2018:749). In 

other words, they are expected to do more to reduce their domestic GHG emissions (Gilder & 

Swanepoel, 2018:749).  

In recognition of this responsibility, the main purpose of the Kyoto Protocol was to determine the 

internationally binding emissions reduction targets for Annex 1 countries and to implement carbon 

trading mechanisms to help these nations achieve their targets in the most cost-effective way 

(Gilder & Swanepoel, 2018:750–751). Two primary carbon emissions trading approaches were 

deployed under the Kyoto Protocol, namely emissions trading schemes (ETSs) and carbon offset 

mechanisms (Arp et al., 2018:9). Although the Kyoto Protocol determines that most of Annex 1 

parties’ emission reductions must be achieved domestically, the ETS allow them to trade carbon 

emissions in the form of carbon credits (Gilder & Swanepoel, 2018:750–751). A carbon credit is the 

equivalent of one metric tonne of CO2 (tCO2e). The basis of this model was the US ‘cap-and-trade’ 

model, which attempts to reduce emissions “where it is most cost-effective to do so, in other words 

at the lowest overall cost” (Gilder & Swanepoel, 2018:751). This means that emitting industries can 

generate carbon credits for reducing their emissions beyond their own obligations and sell these 

credits to industries whose emissions reduction measures are more expensive to implement (Gilder 

& Swanepoel, 2018:750–751).  

Of the three market-based mechanisms that were written into Article 12 of the Kyoto Protocol, only 

the clean development mechanism (CDM) is relevant for non-Annex 1 parties such as South Africa 

(Gilder & Swanepoel, 2018:750–751). The CDM is a compliance market offset mechanism whereby 

Annex 1 countries can invest in sustainable development projects that reduce GHG emissions in non-

Annex 1 countries (Gilder & Swanepoel, 2018:750–751). A carbon offset is defined as “an avoidance, 

a reduction or a sequestration of carbon dioxide equivalent (CO2e) emissions recognised in terms of 

an approved project” (National Treasury, 2019). 

There are five groups of main actors in a carbon market that uses the offset mechanism. The first 

group of main actors is made of the project developers (suppliers) who generate the carbon credits 

and form the upstream component of the market (Favasuili & Sebastian, 2021). There are three 

categories of carbon projects that generate carbon credits: GHG avoidance projects, GHG reduction 

projects and GHG removal (sequestration) projects (Favasuili & Sebastian, 2021). The second group 

is made of the end buyers who purchase the carbon credits and represent the downstream 

component of the market (Favasuili & Sebastian, 2021). End buyers are typically companies that 

have committed to offsetting the GHG emissions, which they cannot avoid, to meet net-zero targets 

(Favasuili & Sebastian, 2021). The third and fourth groups of main actors are the retail traders and 
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brokers who, like other commodity markets, link supply and demand by buying credits from 

suppliers and then selling them to end users, usually with some added commission (Favasuili & 

Sebastian, 2021). Carbon markets differ from other markets due to the role of the fifth actor, carbon 

standards (Favasuili & Sebastian, 2021). Carbon standards are oversight organisations that ensure 

projects are meeting their goals and their stated quantity of GHG emissions reductions (Favasuili & 

Sebastian, 2021). Standards have specific methodologies for each different type of carbon offset 

project (Favasuili & Sebastian, 2021).  

Through this process, individual projects are issued with carbon credits called ‘certified emission 

reductions’ (CERs), which indicate that the verified and certified volume of GHG emissions 

reductions has been achieved (Gilder & Swanepoel, 2018:750–751). Hence, the role of developing 

countries in the CDM is as suppliers of CERs to developed nations to meet their emissions reduction 

targets (Arp et al., 2018:12). While the CDM has led to an estimated investment of more than R4 169 

billion in sustainable development projects since its inception in 2005, African countries, including 

South Africa have not significantly benefitted from the implementation of the CDM (Arp et al., 

2018:13). Most projects (84.3%) occur in China, India, South Korea and Brazil (Arp et al., 2018:12–

13). Another reason for the minimal benefit to Africa is because the offset demand from developed 

countries has been “insufficient and volatile”, which has led to an ineffective price signal and 

unreliable demand (Arp et al, 2018:13). Furthermore, developing countries such as South Africa can 

only ever participate in this market as suppliers of CERs and not in any other capacity.  

Although the Kyoto Protocol was adopted on 11 December 1997, it only entered into force on 

16 February 2005 due to a complex ratification process (UNFCCC, n.d a). There were concerns that 

Annex 1 countries could use the CDM to continue to emit GHGs at baseline rates by buying cheap 

offsets in non-Annex 1 countries (DEA, 2015:17–18). To alleviate these concerns, the amount of 

emissions that could be offset through this mechanism was capped (DEA, 2015:18). In addition to 

capping emissions, the concerns were also addressed by including a clause that developed countries 

had to promote sustainable development in developing host countries (DEA, 2015:18).  

Since the Kyoto Protocol and associated CDM came into force in 2005, numerous carbon standard 

methodologies have been developed for quantification of GHG emissions in various sectors, 

including energy industries; energy distribution; energy demand; manufacturing industries; chemical 

industries; construction; transport; mining; and agriculture, forestry and other land use (AFOLU) 

(UNFCCC, n.d. a). The recognition of the contribution of coastal blue carbon ecosystems to climate 

change mitigation led to the development and registration of the first accounting methodology for 
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coastal wetlands in the AFOLU sector in 2011 (Crooks et al., 2014:20). This was the large-scale AR-

AM0014 methodology, which was made available from 3 June 2011 (UNFCCC, n.d. a).  

There has since been some criticism of the AR-AM0014 methodology (Murray et al., 2011:14; Crooks 

et al., 2014:2). The first criticism is that the methodology applies only to mangrove habitats and 

excludes tidal salt marshes and seagrasses, and the second is that it applies only to restoration 

activities (Murray et al., 2011:14). In other words, projects that avoid emissions through blue carbon 

conservation activities are excluded from eligibility (Murray et al., 2011:14). The first issue was partly 

addressed with the approval of the second CDM coastal wetland methodology, the AR-AMS0003 

methodology, on 4 October 2013, which applies to afforestation and reforestation (A/R) project 

activities implemented on wetlands (UNFCCC, n.d. a). Therefore, This methodology can apply to 

restoration of mangroves, tidal salt marshes or seagrasses. However, this is a small-scale 

methodology, meaning that it can only be applied to projects that produce estimated annual 

emissions reductions (EAERs) of less than 16 000 tCO2e (FFPRI, 2008:II-4). This means that there is 

still no CDM methodology for large-scale projects (over 16 000 tCO2e EAERs) for coastal wetlands 

other than mangroves. The second issue has not been addressed within the CDM at all, which is a 

major limitation since incentives for blue carbon conservation (avoided emissions) can be much 

higher for conservation projects than they are for restoration (removal of emissions) projects 

(Murray et al., 2011:14).  

Although this issue has not been addressed within the CDM, the omission of conservation projects 

from the CDM led to the development of the Reduced Emissions from Deforestation and forest 

Degradation (REDD+) programme, which is a separate compliance market mechanism not linked to 

the CDM and does allow for conservation projects (Murray et al., 2011:14). 

Other criticisms of the CDM include the high administration costs, the stringent certification 

requirements and the issuance of temporary certified emissions reductions (tCERs) that are difficult 

to trade (Crooks et al., 2014:10). The result of all these factors is that the number of coastal wetland 

projects developed under the CDM has remained small (Crooks et al., 2014:10).  

Despite the shortcomings of the CDM, the Kyoto Protocol’s use of a market mechanism “kick-

started” the international carbon market (Gilder & Swanepoel, 2018:751). The CDM structure and 

approach has been used as a “blueprint” for the development of several more adaptive voluntary 

carbon standards that have entered the marketplace since the onset of the CDM (DEA, 2015:18). 

One such standard is the Voluntary Carbon Standard (VCS), which was launched in 2005 (DEA, 

2015:18). Its development was partly driven by corporate entities who sought to offset their 
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emissions via a trading mechanism not linked to the requirements of the CDM (DEA, 2015:18). The 

VCS has since become the leading standard for land-based AFOLU projects, including coastal wetland 

projects (DEA, 2015:18).  

A big advantage that the VCS has over the CDM is that it has developed methodologies for 

conservation projects (DEA, 2015:18). One such methodology is the VM0007 methodology, which 

was approved in 2011 (Crooks et al., 2014:2). Although this methodology initially applied to 

mangroves only, it was revised in September 2020 to include tidal salt marshes and seagrasses 

(Verra, 2020). Another VCS methodology, the VM0033 methodology, was approved by the VCS on 

20 November 2015 and makes provision for restoration projects involving all coastal blue carbon 

ecosystems (Crooks et al., 2014:2). In addition, the VCS has introduced the Wetlands Restoration 

and Conservation (WRC) category, which specifically targets wetlands, including coastal wetlands 

(Adams et al., 2019:177). Another advantage of the VCS Program is the introduction of mechanisms 

to lower project development costs, such as the grouped project approach (Verra, 2020).  

In addition to the VCS, another voluntary standard, the Gold Standard (GS), developed as a response 

to concerns that the CDM did not sufficiently address the issue of sustainable development (DEA, 

2015:18). As a result, the GS has stricter project development requirements to ensure that projects 

are more environmentally and socially responsible (DEA, 2015:18). The GS does provide guidelines 

on mangrove afforestation and reforestation project development (restoration) but, as yet, no blue 

carbon projects have been certified under the GS (Adams et al., 2019:173).  

A third voluntary standard, Plan Vivo (PV), was developed with the intention of enabling smaller 

projects, particularly land-based projects, to enter the market (DEA, 2015:19). In addition to 

payments for carbon sequestration and GHG emissions reduction for climate change mitigation, the 

PV standard also caters for payments for other ecosystem services including watershed services, 

biodiversity conservation or enhancement, cultural services or ‘bundled services’ that cater for 

multiple services (Plan Vivo, 2013:3). Due to the diversity of possible project activities, project 

developers “are encouraged to adopt or develop metrics to fit their circumstances” (Plan Vivo, 

2013:3). The PV standard is specifically aimed at rural smallholders and community groups and 

emphasises the importance of community participation and ownership of project activities (Plan 

Vivo, 2013:2). Furthermore, all projects that sell carbon credits are required to deliver at least 60% 

of the proceeds of the sales to the communities involved in the project (Plan Vivo, 2013:23). 

The Climate, Community and Biodiversity (CCB) standard focuses specifically on AFOLU interventions 

to promote projects that have clear, verifiable and measurable benefits for the climate, communities 
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and biodiversity (DEA, 2015:18). The CCB does not issue carbon credits, but project managers often 

use the CCB in conjunction with either the VCS or the GS to make their credits more appealing to the 

market, thereby increasing the value of their credits (DEA, 2015:18). 

Since the adoption of the Kyoto Protocol, another major climate change legal instrument to be 

concluded under the aegis of the UN is the Paris Agreement, which was adopted at COP 21 on 

12 December 2015 (Gilder & Swanepoel, 2018:745). The overarching aim of the Paris Agreement is 

to strengthen the global response to climate change and to do so in tandem with other important 

global priorities including sustainable development and poverty eradication (UN, 2015: Article 2.1). It 

is envisaged that this goal will be achieved via three action pathways: climate change mitigation, 

adaptation to the impacts of climate change, and implementation of financial flows towards 

development that facilitates climate resilience and lowers GHG emissions (UN, 2015: Article 2.1). 

The climate change mitigation target is to hold the global average temperature increase to well 

below 2 °C above pre-industrial levels and to try to keep it to 1.5 °C above pre-industrial levels (UN, 

2015: Article 2.1(a)). In terms of financial flows, there are developments underway to introduce a 

new kind of carbon credit called the Blue Carbon Resilience Credit (The Global Innovation Lab for 

Climate Finance, 2019). The aim of this credit is to combine the carbon sequestration value of blue 

carbon ecosystems with a resilience value that captures the value of another vital ecosystem service 

provided by coastal wetlands, that is, storm surge protection (The Global Innovation Lab for Climate 

Finance, 2019). According to the Nature Conservancy, who is the proponent of this idea, this credit is 

envisaged to be available through both the compliance carbon market at national level so that 

nations can use this benefit to contribute to their Nationally Determined Contributions and 

Sustainable Development Goals as well as the voluntary carbon market for corporations to offset 

their unavoidable carbon emissions (The Global Innovation Lab for Climate Finance, 2019). It is 

expected that this hybrid blue carbon credit will “leverage tens of millions of dollars in the coming 

years” for coastal conservation and restoration projects (The Global Innovation Lab for Climate 

Finance, 2019). 

Article 2.2 of the Paris Agreement reiterates the CBDR concept and acknowledges that nations have 

varying degrees of capacity for implementing the goals (United Nations, 2016). Article 3 of the 

Agreement sets out the requirement for all parties to make a national contribution to the goals of 

the Agreement and to communicate these contributions to the Convention (United Nations, 2016). 

Article 4.3 states that parties are expected to enhance their ambition with each successive 

Nationally Determined Contribution (NDC) (United Nations, 2016).  
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Article 6.4 refers to the establishment of a new market mechanism to potentially replace the CDM 

and Article 6.7 states that the “rules, modalities and procedures” for this new mechanism are still to 

be adopted. These rules, modalities and procedures have only very recently been adopted according 

to Decision -/CMA.3 paragraph 1 at COP26 which ran from 31 October to 12 November 2021 

(UNFCCC, 2021). This long delay (6 years) from the adoption of the Paris Agreement till now has 

caused much uncertainty as to the validity of the Kyoto Protocol and its accompanying CDM 

mechanism. This uncertainty has “caused the operation of the Kyoto Protocol to largely stall”, 

although it has not been formally terminated (Legal Response International: Lawyers Responding to 

Climate Change, 2019).  

According to paragraph 2 of Decision -/CMA.3, there will soon be a new “Supervisory Body” to 

oversee the new market mechanism and according to paragraph 4 of the decision this supervisory 

body will have “at least two meetings” in 2022 (UNFCCC, 2021). Chapter 5 of the decision proceeds 

to outline the duties of the Supervisory Body, which include an extensive review of the CDM to 

determine which parts of it can be repurposed for this new mechanism. Although the decision does 

not give a name for the new mechanism, it is clear that it will replace the CDM in its existing form 

and not run concurrently with the CDM. Of particular interest to the AFOLU sector, is paragraph 7(h) 

of the decision, which is a request for the Supervisory Body to consider whether the new mechanism 

“could include emissions avoidance and conservation enhancement activities” (UNFCCC, 2021). This 

request addresses the first criticism of the CDM mentioned previously, that is, it only caters to 

restoration activities. If emissions avoidance and conservation enhancement activities were to be 

included, it would open the door for many more carbon offsetting projects to participate in the new 

mechanism.  

Article 13.7(a) of the Paris Agreement states that parties are expected to provide the Convention 

with a national inventory report of anthropogenic emissions by sources and removals by sinks of 

GHGs (United Nations, 2016). The recent findings of Taillardat, Friess & Lupascu (2018:3) affirm that 

blue carbon sinks can make a significant contribution to a nation’s GHG removals targets according 

to the Paris Agreement and associated NDC if such measures are implemented at national scale.  

2.7. A market for blue carbon in South Africa  

As a signatory to the Paris Agreement, South Africa has committed to making its contribution to the 

global climate change response according to the requirements as stipulated in the Agreement 

(Department of Foresty Fisheries and the Environment, 2021). As such, South Africa’s updated NDC 

was approved by cabinet on 24 March 2021 (Department of Foresty Fisheries and the Environment, 
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2021). This updated NDC is in line with South Africa’s commitment to the Agreement to deposit an 

NDC every five years (Department of Foresty Fisheries and the Environment, 2021). The first 

Intended Nationally Determined Contribution (INDC) was deposited with the Convention in October 

2015 and officially became its first NDC on 1 November 2016 (RSA, 2021:2). The updated NDC states 

that South Africa is committed to a climate resilient “just transition” that shifts its development 

pathway to one that supports low GHG emissions development, increases sustainability and 

provides a better life for all (RSA, 2021:2). It adds that because the country faces a “triple 

development challenge of poverty, inequality and unemployment,” it is imperative that South 

Africa’s development goals and climate goals are aligned (RSA, 2021:2).  

The updated NDC sees an adjustment of the climate change mitigation targets stated in the first NDC 

that reflects a progression in the country’s ambition to reduce GHG emissions (RSA, 2021:14). It is 

acknowledged in the updated NDC that for South Africa to meet its revised mitigation targets, a 

range of policies and measures will be needed, including an energy sector investment plan, the 

Green Transport Strategy and a carbon tax (RSA, 2021:14). Of the two carbon pricing options, South 

Africa has chosen to implement the carbon tax option rather than the ETS option for two main 

reasons: first, the “oligopolistic market structure” of the country’s energy industry means that there 

are a small number of companies that are responsible for the majority of GHG emissions, which is 

not ideal for a “robust market” that sets a credible and stable carbon price (National Treasury, 

2018:4). Second, the administrative requirements of a carbon tax are less complex than an ETS 

(National Treasury, 2018:4).  

The carbon tax is aligned with one of the underlying principles of international and South African 

environmental law, i.e., the polluter pays principle (National Treasury, 2018:3). The polluter pays 

principle states that “[t]he costs of remedying pollution, environmental degradation and consequent 

adverse health effects and of preventing, controlling, or minimising further pollution, environmental 

damage or adverse health effects must be paid for by those responsible for harming the 

environment” (Republic of South Africa, 2014). Section 3 of the Carbon Tax Act states that polluting 

entities who are subject to tax are those who emit GHGs according to activities that are listed in 

schedule 2 of the Act and above the threshold allowance for that activity (Republic of South Africa, 

2019). These activities include fossil fuel combustion, industrial processes and fugitive emissions  

(Republic of South Africa, 2019). At the time of implementation of the Act, the carbon tax was set at 

R120 per tCO2e (Republic of South Africa, 2019). This will be increased by the amount of consumer 

price inflation plus two percent until 31 December 2022, after which it will be increased by the 
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amount of consumer price inflation (Republic of South Africa, 2019). For the 2021 calendar year, the 

carbon tax will increase from R127 per tonne of CO2e to R134 (Planting, 2021). 

To minimise the negative impact of the carbon tax on South Africa’s competitiveness in the 

international market, it has been introduced at a relatively low rate and there are several provisions 

that allow for companies to reduce their tax liability (National Treasury, 2018:3). This approach gives 

emitting companies time to transition their operations towards lower carbon emission methods 

(National Treasury, 2020). During the first phase of implementation (up to 2022), these allowances 

can be as much as 95%, which means that the initial effective carbon tax rate could range from as 

low as R6 per tCO2e to R48 per tCO2e (National Treasury, 2018:5). Of the six options for reducing tax 

liability, one of them is the carbon offset allowance (Republic of South Africa, 2019). Depending on 

the sector, this allowance is either 5% or 10% of total emissions (Gilder & Swanepoel, 2018:785). 

Carbon offsets are not essential in a tax system, but they are a flexibility mechanism for emitters to 

reduce their tax liability while also investing in projects that reduce GHG emissions (Arp et al., 

2018:9; National Treasury, 2018:4). 

On 29 November 2019, soon after the promulgation of the Carbon Tax Act, National Treasury 

released the accompanying Regulations on Carbon Offsets under section 19 of the Act, and section 

13 of the Act states that the regulations are deemed to have come into effect in conjunction with 

the Act (Republic of South Africa, 2019). Part 2 of the regulations state that only projects undertaken 

in the country are eligible for carbon offsetting in South Africa. Part 3 of the regulations outline the 

carbon standards accepted by South Africa, which are the CDM compliance market standard and the 

GS and VCS voluntary market standards (National Treasury, 2019). Section 6 of the regulations calls 

for the creation and maintenance of a carbon offset registry by the designated administrator 

(National Treasury, 2019). Section 5 of the regulations state that the administrator is the “Director-

General of the Department responsible for Energy or an official employed in the clean energy branch 

of the Department of Mineral Resources and Energy to whom the Director General may delegate 

exercise of power and discharging of responsibilities conferred by these regulations” (National 

Treasury, 2019).  

The Carbon Offset Administration System (COAS) in South Africa was officially launched on 

23 July 2020 (Verra, 2020). The purpose of the COAS is to outline the procedures that project 

developers (suppliers) must follow to submit eligible credits as well as provide a platform to enable 

emitting companies (end buyers) to surrender credits against their carbon tax obligations (Verra, 

2020). The introduction of a similar tax in Colombia has driven investment directly into activities that 

avoid, reduce and/or remove GHG emissions and it is envisaged that the same will happen in South 
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Africa (Verra, 2020). It is anticipated that there will be an increase in offset project activity in South 

Africa due to both an attractive price as well as a substantial demand for carbon credits (Verra, 

2020).  

At the time of writing, there were 26 projects listed on the COAS, however, it is not possible to view 

the projects as access to the site is restricted (Republic of South Africa, 2020). These 26 projects had 

listed a combined GHG emissions reduction total of 8 110 361 tCO2e and of these, 2 964 859 tCO2e 

had been retired by emitting companies to offset their carbon tax liability (Republic of South Africa, 

2020). 

It has been estimated that the carbon tax will make a significant contribution to the country’s GHG 

mitigation goals by reducing emissions by 35–44% by 2035 when compared to a business-as-usual 

scenario (Van Heerden, Blignaut, Bohlmann et al., 2016:728). However, it has also been argued that 

South Africa’s carbon price and associated tax-free allowances make it one of the “weakest carbon 

price signals in the world,” which could result in “perverse outcomes and nominal emissions 

reductions” (Arp et al., 2018:10).  

It is clear from recent developments in international and national climate policy that the policy 

landscape in South Africa is now conducive to the implementation of carbon offset projects, 

including blue carbon offset projects. Furthermore, the blue carbon science makes a compelling 

argument for why global coastal wetlands should be prioritised for conservation and restoration due 

to their capacity to sequester and store vast quantities of anthropogenic GHG emissions to help 

mitigate climate change. In addition to their climate change mitigation benefits, the conservation 

and restoration of South Africa’s blue carbon ecosystems provide numerous other ecosystem 

services that can help South Africa tackle its climate goals, sustainable development goals and 

biodiversity goals simultaneously. It is now no longer a question of whether we should conserve and 

restore blue carbon ecosystems in South Africa. Rather, the question is how we should go about 

conserving and restoring blue carbon ecosystems. 

2.8. Implementation of blue carbon conservation and/or restoration in South 

Africa 

There are several management strategies that need to be activated at national level, landscape level 

and project level to enable South Africa to effectively incorporate blue carbon into its climate 

response. 
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2.8.1. National-level management strategies 

2.8.1.1. Societal-level cost-benefit analysis 

One of the national-level activity priorities is to undertake a societal-level cost-benefit analysis to 

determine the financial value of including blue carbon conservation and/or restoration into the 

country’s climate response (Herr & Pidgeon, 2015:1). 

Blue carbon can provide a financial benefit through the sale of carbon credits on the carbon market 

(Murray et al., 2011:1). The question is whether payments for blue carbon are sufficient incentive to 

do so (Murray et al., 2011:1). Murray et al. (2011:17) argue that blue carbon conservation would be 

economically viable if the blue carbon financial value is higher than the cost of protecting the habitat 

in question (Equation 1). 

(1)    𝐵𝐵𝐵𝐵 𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹 𝑉𝑉𝐹𝐹𝐹𝐹𝑉𝑉𝑉𝑉i > 𝐵𝐵𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶i 

where BC is blue carbon, CostsP is protection costs and i is the habitat type. 

Murray et al. (2011:16) provide an economic model of avoided conversion that can be used for this 

analysis. To determine the BC financial value, first the GHG benefit needs to be quantified (Murray et 

al., 2011:16). This benefit includes “the emissions that would be avoided and sequestration 

maintained through a blue carbon project that protects one of the focal coastal habitats” and can be 

expressed as shown in Equation 2: 

(2)     𝐺𝐺𝐺𝐺𝐺𝐺 𝐵𝐵𝑉𝑉𝐹𝐹𝑉𝑉𝐵𝐵𝐹𝐹𝐶𝐶 𝐹𝐹𝐹𝐹𝑉𝑉𝐹𝐹 it = 𝐵𝐵𝐶𝐶it + 𝐴𝐴𝐴𝐴𝐵𝐵𝐴𝐴it −𝑀𝑀it 

where t is the time expressed in years, CS is the annual carbon sequestration rate provided by the 

habitat, AvCE is the avoided carbon emissions from conservation of the habitat and M is the 

methane emitted by the habitat, measured in tonnes of carbon dioxide equivalent per hectare 

(tCO2e/ha) (Murray et al., 2011:16).  

The determination of the GHG mitigation benefit for this economic model of avoided conversion 

requires the development of an inventory of national coastal wetland carbon (Herr & Pidgeon, 

2015:1). Once the GHG mitigation benefit has been scientifically assessed, it is converted into a 

financial value (see equation 3) (Murray et al., 2011:16). This is done by multiplying the GHG 

mitigation benefit by “a stream of expected carbon prices” (Murray et al., 2011:16). Several 

potential values are included because of the uncertainty of future carbon credit prices (Murray et al., 

2011:17). Once the cash flow streams have been determined, the present value of the blue carbon is 

estimated using a financial discount value rate (Murray et al., 2011:16). This is shown in Equation 3: 
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(3)     𝐵𝐵𝐵𝐵 𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹 𝑉𝑉𝐹𝐹𝐹𝐹𝑉𝑉𝑉𝑉it = �
(𝐵𝐵𝐶𝐶it + 𝐴𝐴𝐴𝐴𝐵𝐵𝐴𝐴it −𝑀𝑀it) × 𝐶𝐶𝑃𝑃𝐹𝐹𝐹𝐹𝑉𝑉𝐵𝐵t

(1 + 𝑑𝑑)t

𝑛𝑛

𝑡𝑡=0

 

where n is the length of the time horizon and d is the financial discount rate (Murray et al., 2011:16). 

To determine protection costs, direct and indirect costs are added (Murray et al., 2011:20). Direct 

costs are the recurring costs typically involved in ecosystem protection such as administrative costs, 

maintenance costs and enforcement costs, collectively called management costs (Murray et al., 

2011:20). The cost of establishing a protected area may also be included in the category of direct 

protection costs (Murray et al., 2011:20). An indirect cost and arguably the “largest single cost 

factor” is the opportunity cost of blue carbon habitat conservation (Murray et al., 2011:20). The 

opportunity cost represents the “forgone returns of the most profitable alternative use for the land 

that the coastal habitat occupies” (Murray et al., 2011:20). Opportunity costs can be highly variable 

according to local conditions and the potential alternative land use (Murray et al., 2011:20). The 

price at which the blue carbon financial value is equal to the cost of protection is called the market 

break-even price (Murray et al., 2011:31). 

Using this model, Murray et al. (2011) conducted a global analysis of the viability of blue carbon 

conservation. To determine the BC financial value of global blue carbon, Murray et al. (2011:17) 

applied a range of carbon prices from $0 to $30 per tCO2e, using a 10% discount rate over a 25-year 

time horizon. For mangrove ecosystems they used carbon sequestration and storage values for 

biomass and soil carbon according to available regional data for four mangrove regions; tropical 

Asia, tropical America, tropical Africa and all subtropical mangroves (Murray et al., 2011:19). For 

tidal salt marshes and seagrasses there is less available data, so they applied the available values to 

all global salt marsh and seagrass habitats regardless of location (Murray et al., 2011:17).  

The findings of the study indicate that mangrove habitats provide the highest gross returns of the 

three blue carbon habitats with a present value over $10 000/ha when the price of carbon is around 

$8/tCO2e for oceanic mangroves and around $11/tCO2e for estuarine mangroves (Murray et al., 

2011:18). For tidal salt marshes and seagrasses, the present value only reached $10 000/ha when 

the carbon price was around $20/tCO2e (Murray et al., 2011:18).  

To determine the costs of blue carbon projects, Murray et al. (2011:20) used a fixed protected area 

establishment cost according to the estimates of the study conducted by McCrea-Strub et al. in 

2011. These estimates were $20–$788/ha for small marine protected areas in tropical regions, with 

an average of $232/ha (McCrea-Strub et al., 2011 in Murray et al., 2011:20). The values used for 
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management costs were the estimates obtained by Balmford et al. in 2003 and ranged from 

$1/ha/yr for remote areas in developing countries to $13/ha/yr for more populated areas in 

developing countries (Balmford et al., 2003 in Murray et al., 2011:20). For developed countries, 

management costs ranged from $60–$600/ha/yr (Balmford et al., 2003 in Murray et al., 2011:20).  

To determine opportunity costs for mangroves and tidal salt marshes, Murray et al. (2011:21) used 

the land values data from the World Bank (2011) and Global Trade Assessment Project (GTAP 2007) 

datasets. Their rationale for using land values was that future economic returns can be assumed to 

“be embedded in the value of a hectare of land” (Murray et al., 2011:21). For both datasets, the land 

value was derived from the potential returns of agriculture, specifically arable land (Murray et al., 

2011:21). However, Murray et al. (2011:21) found that there was significant variation in the land 

value estimates found in the two different datasets because “estimating land values is an inexact 

science”. Furthermore, Murray et al. (2011:21) found that returns from aquaculture are “somewhat 

higher than those for agriculture”. As such, they adjusted the values from the World Bank dataset to 

account for this difference (Murray et al., 2011:21).  

Determining the opportunity costs for seagrasses requires a different approach because the drivers 

of degradation differ from those for mangroves and tidal marshes (Murray et al., 2011:21). If the 

main driver of seagrass degradation is pollution from upstream activities, then interventions to 

improve water quality need to be characterised and if the main driver of degradation is mechanical 

damage from trawling and/or anchoring, then opportunity cost can be assessed by excluding the 

extractive use activities causing the damage (Murray et al., 2011:21–22). In such instances, the 

opportunity cost would be “the forgone profits from fishing the protected seagrass areas” (Murray 

et al., 2011:21). Overall, Murray et al. (2011:22) argue that opportunity costs for seagrasses would 

“likely be lower in lower-income countries and higher in higher-income countries”. However, they 

emphasise the need for further research in this area (Murray et al., 2011:22). Table 2 shows the 

results of their study and is a comparison of the break-even carbon price of the top 25 mangrove 

countries. The countries are ranked from lowest to highest break-even carbon price. 

Table 2: Break-even carbon price and total mangrove area of the top 25 mangrove countries 

 Country Break-even carbon price 
($/tCO2e) 

Total mangrove area, 
2005 (ha) 

1 Senegal 1.70 115 000 

2 Cambodia 2.14 69 200 

3 Guinea-Bissau 2.16 210 000 
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4 Malaysia 2.34 565 000 

5 Sierra Leone 2.60 100 000 

6 Madagascar 2.73 300 000 

7 Tanzania 3.35 125 000 

8 Myanmar 3.78 507 000 

9 Indonesia 4.04 2 900 000 

10 India 4.10 448 000 

11 Pakistan 4.46 157 000 

12 Mexico 4.74 820 000 

13 Gabon 4.90 150 000 

14 Nicaragua 5.13 65 000 

15 Vietnam 5.32 157 000 

16 Ecuador 6.53 150 500 

17 Thailand 6.53 240 000 

18 Papua New Guinea 6.58 380 000 

19 Venezuela 6.83 223 500  

20 Philippines 6.90 240 000 

21 Brazil 6.98 1 000 000 

22 Honduras 7.83 67 200 

23 Panama 7.95 170 000 

24 United States 8.34 195 000 

25 Colombia 11.31 350 000 

 (Source: Murray et al., 2011:32) 

Although Table 2 is a rough estimate because it is assumed that each country has only one break-

even price, it gives a good idea of how more countries could add to global climate change mitigation 

as the price of carbon increases (Murray et al., 2011:32). Table 3 shows the number of additional 

hectares of mangroves that are potentially added to global GHG mitigation efforts with every 

increase in carbon price of $1/tCO2e.  
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Table 3: Countries and number of mangrove hectares potentially included in climate change mitigation for 

every increase in carbon price of $1 

Carbon price ($/tCO2e) Countries included Number of hectares 
added 

Under $2 Senegal 115 000 

$2–$3 Cambodia, Guinea Bissau, Malaysia, Sierra Leone 
and Madagascar 

1 244 200 

$3–$4 Tanzania and Myanmar 632 000 

$4–$5 Indonesia, India, Pakistan, Mexico and Gabon 4 475 000 

$5–$6 Nicaragua and Vietnam 222 000 

$6–$7 Ecuador, Thailand, Papua New Guinea, Venezuela, 
Philippines and Brazil 

2 234 000 

$7–$8 Honduras and Panama 237 200 

$8–$12 United States and Colombia 545 000 

 (Source: Adapted from Murray et al., 2011:32) 

As can be seen in Table 3, the biggest difference (an additional 4 475 000 ha) in potential climate 

change mitigation from mangrove conservation occurs when the carbon price increases from 

$4/tCO2e to $5/tCO2e. This is largely due to the inclusion of Indonesia (2 900 000 ha), which has by 

far the biggest mangrove mitigation potential globally. It cannot be assumed that because South 

Africa is not included in this list of top 25 countries by mangrove mitigation potential that the 

country does not have blue carbon mitigation potential at a viable break-even carbon price. 

Therefore, it should be a priority for South Africa to conduct national and project-level blue carbon 

cost-benefit analyses to determine project viability. These analyses should also include tidal salt 

marshes and seagrasses to get a more accurate picture of overall blue carbon mitigation potential 

and not only mangrove mitigation potential.  

Using their economic model for blue carbon conservation projects, Murray et al. (2011:23–28) 

conducted three blue carbon valuation case studies. The first case study was a blue carbon valuation 

of a project to stop trawling in the Mediterranean that was damaging seagrass habitat (Murray et al., 

2011:23). The results of the study showed that if only direct costs were factored, the break-even 

market price of carbon would be $5.36/tCO2e (Murray et al., 2011:24). However, when the 

opportunity cost (forgone profits from fishing) was factored, the avoided habitat destruction was 

only viable at carbon prices more than $15/tCO2e (Murray et al., 2011:24). The second blue carbon 
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valuation case study determined the financial viability of a project to reverse sediment starvation of 

salt marshes in the Mississippi Delta (Murray et al., 2011:25). The results of this study showed that 

when only direct costs of the project were considered, the break-even market price of carbon was 

under $1.50/tCO2e (Murray et al., 2011:26). However, when opportunity costs (forgone profits from 

oyster farming) were included in the calculation, the break-even market price of carbon was 

$11.58/tCO2e (Murray et al., 2011:26). The third blue carbon valuation case study determined the 

financial viability of mangrove protection in tropical Asia (Murray et al., 2011:27). The results of the 

study showed that when only direct costs were considered, the break-even price of carbon was 

under $1/tCO2e for both oceanic and estuarine mangroves (Murray et al., 2011:27). However, when 

the opportunity costs (forgone profits from shrimp farming) were considered, the break-even 

market price of carbon was $9.95 for oceanic mangroves and $13.00 for estuarine mangroves 

(Murray et al., 2011:28).  

In another case study, Bryan, Virdin, Vegh et al. (2020) conducted a preliminary blue carbon viability 

assessment of West African mangrove conservation using the economic model described above. For 

their carbon benefits analysis, Bryan et al. (2020:6) used a conservative estimate for carbon 

sequestration rate, at 1.89 tCO2e/ha/yr, as determined by Nellemann et al. in 2009. The mean 

carbon stocks used for the analysis ranged from 314.4–456.1 tCO2e/ha (Bryan et al., 2020:6). Since 

local data for the region is limited, all biophysical data used for this study was “based on global, 

rather than regional or local estimates” (Bryan et al., 2020:6). Two reasonable carbon credit prices of 

$3 and $5/tCO2e were used (Goldstein & Gonzales, 2014 in Bryan et al., 2020:6). Financial discount 

rates of 5% and 8% were calculated over a 20-year time horizon (Bryan et al., 2020:5).  

For their blue carbon costs analysis, Bryan et al. (2020:5) included protected area establishment 

costs, management costs and opportunity costs. Protected area establishment costs were derived 

from two sources: a high estimate of $232/ha was sourced from the McCrea-Strub et al. 2011 study 

– the same source that was used by the 2011 Murray et al. case studies described above – and a low 

estimate of $25/ha was sourced from the 2014 study conducted by Vasconcelos et al. (Bryan et al., 

2020:6). Ongoing management costs were derived from two sources: a low estimate of $1/ha was 

sourced from the 2014 Vasconcelos et al. study and a high estimate of $7/ha was sourced from the 

2003 Balmford et al. study – the same source that was used by Murray et al. in 2011 in the case 

studies described above (Bryan et al., 2020:6). The opportunity costs were assumed to be the 

forgone returns of agriculture as determined by the International Fund for Agricultural Development 

(IFAD) (Bryan et al., 2020:5). These returns were reported to be between $38 and $460/ha at an 

average of $221/ha (IFAD, 2001 in Bryan et al., 2020:5–6). This analysis concluded that mangrove 
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conservation in the West African region is economically viable at carbon prices between $3 and 

$5/tCO2e only if there are additional income streams to supplement the carbon revenue (Bryan et 

al., 2020:10). 

Another blue carbon conservation viability case study using the above model was conducted in 

South Africa in 2019. To calculate the financial value of blue carbon in South Africa, Adams et al. 

(2019:184) used three different carbon credit prices to determine minimum, maximum and average 

values. These values were based on the “transacted prices of voluntary credits during the first 

quarter of 2018” (World Bank Group, 2019:61). When converted to South African rands at a 

conversion of US$1=R14, these values were R1.4/tCO2e, R980/tCO2e and R14/tCO2e respectively 

(Adams et al., 2019:184). In addition to these values, Adams et al. (2019:184) also used a value 

according to the 2019 carbon tax value in South Africa at R120/tCO2e (Adams et al., 2019:184). 

Adams et al. (2019:184) did a net present value (NPV) analysis to estimate the present value for the 

blue carbon of avoided conversion projects in South Africa over a 20-year horizon period using 

discount rates of 5% and 8%.  

Since there is no South African data available for costs related to protected area establishment and 

management of blue carbon, Adams et al. (2019:185) used low and high estimates based on the 

same available global data as was used in the studies conducted by Murray et al., (2011) and Bryan 

et al. (2020) described above. Adams et al. (2019:185) used the low protected area establishment 

costs determined by Vasconcelos et al. in 2014 at $25/ha and the high establishment cost as 

determined by McCrea-Strub et al. in 2011 at $232/ha. When converted to South African rands, the 

low and high establishment costs are R350/ha and R3 248/ha respectively (Adams et al., 2019:185). 

The costs of ongoing management also used global data from previous studies. These costs were a 

low value of $1/ha as determined by the 2014 Vasconcelos et al. study and a high value of $7/ha as 

determined by the 2003 Balmford et al. study. When converted to South African rands according to 

exchange rates, these values are R14/ha and R98/ha respectively (Adams et al., 2019:185). It was 

assumed for the study that the opportunity cost was the forgone returns per hectare from 

agriculture, which was estimated to be R89 900 ( DAFF, 2014 in Adams et al., 2019:185).  

The results of this study showed that blue carbon conservation is only viable in South Africa under 

two scenarios: first, when carbon is traded at the carbon tax price of R120 at the 8% discount rate 

for both low and high establishment and management costs and second, when carbon is traded at 

the maximum price (R980) at both 5% and 8% discount rates for both low and high establishment 

and management costs (Adams et al., 2019:188). 
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Another blue carbon viability case study conducted by Thompson, Clubbe, Primavera et al. (2014) for 

Panay Island in the Philippines, used a slightly different approach to the case studies described 

above. Thompson et al. (2014:137) used only opportunity cost for their cost analysis because “in 

almost all circumstances, it is opportunity costs that make up by far the largest proportion of 

protection costs”. Nevertheless, they recommend that future work should also include other 

protection costs (Thompson et al., 2014:137).  

Another big difference in the approach taken by Thompson et al. (2014) was the approach taken to 

discounting. Thompson et al. (2014) acknowledge the recommendations made by Weitzman 

(2001:260), who stated that the use of a discount rate is “central to economic analysis” because it 

allows future events to be compared by “converting each future dollar into equivalent present 

dollars”. As important as this concept is, choosing an appropriate discount rate is “one of the most 

critical problems in all of economics” and is fraught with much uncertainty (Weitzman, 2001:260). 

Due to the lack of consensus about “what actual rate of interest to use”, Weitzman conducted a 

study to determine suitable numerical values for discounting according to five timeframes 

(Weitzman, 2001:261). These are “the Immediate Future (1 to 5 years hence), the Near Future (6 to 

25 years hence), the Medium Future (26 to 75 years hence), the Distant Future (76 to 300 years 

hence), and the Far-Distant future (more than 300 years hence)” (Weitzman, 2001:261). The study 

arrived at an approximate numerical value for the marginal discount rate that can be used for long-

term projects within these timeframes. These values are about 4% per annum for projects in the 

Immediate Future, about 3% for Near-Future projects, about 2% for Medium-Future projects, about 

1% for Distant-Future projects and about 0% for Far-Distant-Future projects (Weitzman, 2001:261). 

Following these recommendations, but also acknowledging that previous studies had used higher 

discount rates, Thompson et al. (2014:133) performed a sensitivity analysis “using nominal discount 

rates at 1% intervals between 0% and 10%”. The results of their case study showed that, according 

to this range of discount rates, a carbon price of approximately $5–12/tCO2e would be necessary to 

offset annual opportunity costs (Thompson et al., 2014:137). If the range of discount rates 

recommended by economists (2–4%) was considered, the carbon price necessary to offset annual 

opportunity costs narrowed to $8–10/tCO2e (Thompson et al., 2014:137). 

Although there is some difference in methodology used across these case studies, all the results 

concur that the financial value of blue carbon alone might not be sufficient incentive to promote 

blue carbon ecosystems conservation rather than converting them for other more profitable land 

uses. All these case studies demonstrate the significance of the opportunity cost in determining the 

economic viability of blue carbon conservation. For this reason, it is imperative that opportunity 
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costs are carefully considered and calculated when conducting societal-level and project-level cost-

benefit analysis of blue carbon projects as they can vary considerably between regions and sites.  

Much progress is being made in South Africa in the development of a national scientific inventory of 

blue carbon and it is critical that this work continues because the financial value of blue carbon can 

only be determined once the inventory has been developed (Herr & Pidgeon, 2015:25). However, 

the economic findings of the South African case study should be seen as provisional. Further cost-

benefit analyses of South Africa’s blue carbon should be conducted at national level as well as 

project level. Ideally, future studies should use more realistic carbon market prices to determine the 

financial value of South Africa’s blue carbon. Also, more precise site-specific costs for South Africa’s 

blue carbon conservation and/or restoration, including opportunity costs, will give a more accurate 

representation of the costs involved in implementing blue carbon projects in the country. 

Furthermore, future site-specific case studies for blue carbon viability in South Africa should include 

sensitivity analyses using a range of discount rates as was done in the Thompson et al. (2014) case 

study. These analyses must also include the 2–4% discount rates as recommended by Weitzman 

(2001). Since South Africa’s coastal wetlands are highly threatened and since economic incentives 

for their protection are likely to be a major consideration in land-management and policy-making 

decisions, it is imperative that blue carbon economic valuations are as accurate as possible. 

Although the current carbon market prices are unfavourably low ($3–$5/tCO2e) for the economic 

viability of blue carbon projects based on GHG emissions reductions alone, there have recently been 

some positive market signals for nature-based emissions reduction projects (Beeston, Cuyvers & 

Vermilye, 2020; Watson, 2020; Turner, Helmke, Tetteh-Wright et al., 2021). In 2019, the carbon 

offset prices for nature-based emissions reduction projects increased 30%, whereas the price of 

average carbon offset prices remained unchanged (Watson, 2020). This is largely due to the pressure 

on companies to demonstrate climate action by offsetting emissions that they cannot yet eliminate 

from their operations (Turner et al., 2021; Watson, 2020). Watson (2020) reports that “[c]orporate 

carbon-neutral pledges fuelled a record transaction volume of at least 104 million Mt of CO2e in 

2019, an increase of 6% over 2019”. This “growth trend” continued into 2020 despite the Covid-19 

pandemic (Watson, 2020). Further research undertaken by Turner et al. (2021:2) predicts that the 

voluntary carbon market demand is expected to grow by 5–10 times by 2030, 8–20 times by 2040 

and 10–30 times by 2050. This increase in demand should result in an increase in carbon credit 

prices of between $20 and $50/tCO2e by 2030 and over $50/tCO2e by 2040 (Turner et al., 2021:3). 

Such prices would significantly enhance the viability of blue carbon conservation and/or restoration 

based solely on the value of the GHG emissions reduction potential of coastal wetlands.  
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Although none of the above blue carbon cost-benefit analyses include the financial value of other 

coastal wetland ecosystem services, Murray et al. (2011:23–28) argue that including other 

ecosystem services in addition to the GHG emissions reduction (climate change mitigation) service 

would give a better indication of the overall social returns of coastal wetland protection (Murray et 

al., 2011:17). Hence, they show that it would be economically justifiable to implement avoided 

conversion projects if: 

(4)   𝐵𝐵𝐵𝐵 𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹 𝑉𝑉𝐹𝐹𝐹𝐹𝑉𝑉𝑉𝑉i + 𝐴𝐴𝐶𝐶 𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹 𝑉𝑉𝐹𝐹𝐹𝐹𝑉𝑉𝑉𝑉𝐶𝐶i > 𝐵𝐵𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶i 

where ES is other ecosystem services. The difficulty with calculating ES values is that they are 

location-specific, whereas the value of one tonne of avoided CO2 emissions is the same regardless of 

where this service occurs (Murray et al., 2011:17). Nevertheless, several other authors (Beeston et 

al., 2020; McLeod et al., 2011; Pidgeon et al., 2011; Siikamäki, Sanchirico & Jardine, 2012; Thompson 

et al., 2014:138; Turpie, Forsythe, Knowles, et al., 2017) argue for the importance of assessing and 

quantifying the value of other ecosystem services provided by coastal wetlands in addition to carbon 

sequestration and avoided emissions for climate change mitigation to implement measures for 

payments for these services. 

2.8.1.2. Assess other carbon-related financing options 

Considering the findings of the case studies above, another national-level priority for blue carbon 

implementation in South Africa is the assessment of other financing options in addition to the 

income from selling carbon credits on the carbon market (Herr & Pidgeon, 2015:1). Other coastal 

wetland conservation financing options may be accessible from international public climate finance 

mechanisms (Crooks et al., 2014:23). According to the principle of CBDR in the UNFCCC and 

reaffirmed in the Paris Agreement, developed country parties are required to provide funding to 

developing country parties to help them meet the Convention’s objectives (UNFCCC, n.d. b). 

Examples of international climate funds include the Global Environment Facility (GEF) and the Green 

Climate Fund (GCF) (UNFCCC, n.d. b). The development of carbon credits by blue carbon projects 

represents an important performance indicator to potentially trigger these funds (Crooks et al., 

2014:23). Beeston et al. (2020:10) recommend that a blended finance solution currently provides 

the best chance of success for blue carbon until such time as market prices improve. 

2.8.1.3. Policy mainstreaming 

Another critical national-level activity required for successful implementation of blue carbon 

interventions is the mainstreaming of coastal wetland management policies and laws (Crooks et al., 
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2014:9). An analysis of South Africa’s existing legal and policy framework should be undertaken to 

determine how blue carbon can be effectively included into climate change, sustainable 

development, marine resources and biodiversity management policy and legislation (Herr & 

Pidgeon, 2015:1). Blue carbon should be integrated into the country’s climate response, including 

integration into the national GHG inventory, and this integration should occur in cooperation with 

policies relating to biodiversity and fisheries (Herr & Pidgeon, 2015:1). Including a country’s coastal 

wetlands into its GHG inventory would facilitate ongoing monitoring of blue carbon stocks, which 

would be valuable information for the implementation of blue carbon projects (Bijoor, 2020). There 

are currently no estimates for coastal wetlands in South Africa’s GHG inventory (DEFF, 2020:261). 

However, it is acknowledged that the AFOLU sector provides “important mitigation options for the 

future” and it is recommended that more data be collected to better understand carbon sinks and 

sources in the AFOLU sector to “assist in determining its mitigation potential” (DEFF, 2020: xxxv). An 

enabling environment for policy synergy will require the coordination and cooperation between 

several government agencies, including those responsible for climate change planning and those 

responsible for coastal management (Herr & Pidgeon, 2015:1). 

Governments around the world are beginning to recognise the value of coastal wetlands for climate 

change mitigation and adaptation (Crooks et al., 2014:2). Some have even started mainstreaming 

coastal wetland management into their national policies, including climate change strategies, 

nationally appropriate mitigation actions (NAMAs) and national adaptation plans (NAPs) (Crooks et 

al., 2014:3). Policies that link sustainable coastal ecosystem management with climate change could 

facilitate a significant reduction in carbon emissions as well as sustain valuable ecosystem services 

(Crooks et al., 2014:3–7). The inclusion of blue carbon in South Africa’s climate policy could also 

support the country’s other international commitments in addition to climate commitments, such as 

the Convention on Biological Diversity (CBD) and Sustainable Development Goals (SDGs) (Herr, 

Himes-Cornell & Laffoley, 2016:11). 

2.8.2. Landscape-level management strategies  

2.8.2.1. Policy mainstreaming 

Policy considerations are also an important strategic focal point in landscape-level management of 

blue carbon ecosystems. Polices for integrated coastal zone management, marine spatial planning 

and marine protected areas should be mainstreamed to include the significant climate change 

mitigation potential of blue carbon ecosystems (Herr & Pidgeon, 2015:2). Beeston et al. (2020:4) 

identified policy gaps as one of the key political challenges to the successful implementation of blue 

carbon activities. Coastal wetlands may be subject to “overlapping or conflicting legislation” at 
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national, provincial or local level (Beeston et al., 2020:4). Lack of clarity around policy issues could 

cause confusion between different government departments regarding who is responsible for 

implementing and enforcing protective measures, who is responsible for environmental monitoring 

and who is responsible for allocating user rights (Beeston et al., 2020:4).  

2.8.2.2. Stakeholder cooperation 

As with national-level management strategies, landscape-level blue carbon management strategies 

also involve the coordination and cooperation of many entities including government entities, 

private sector entities, academic institutions and NGOs (Van Niekerk et al., 2020: ix). There are likely 

to be several different agencies that will be invested in coastal wetland conservation and 

restoration, poverty alleviation, community welfare enhancement, gender equity, maintenance and 

improvement of fisheries, food security and adaptation to rising sea levels (Crooks et al., 2014:28). 

The sectors involved at landscape-level coastal wetland management may include “freshwater 

allocation, fish resource use, water quality management, land-use planning, agriculture and mining” 

(Van Niekerk et al., 2020: ix). Effective management at this level requires a “coordinated institutional 

framework” that includes engagement with all the relevant stakeholders in the design and 

implementation of blue carbon activities (Herr & Pidgeon, 2015:1). This coordination should involve 

coordination between existing government activities occurring in coastal wetlands and blue carbon 

activities so that complementary benefits can be identified (Herr & Pidgeon, 2015:2).  

In the South African context, the Working for Wetlands (WfWetlands) programme is a public–private 

programme that may prove a strong ally for blue carbon ecosystem conservation and restoration. 

The WfWetlands programme is mandated to protect intact wetlands and restore degraded wetlands 

as part of the government’s Expanded Public Works Programme to alleviate poverty by creating 

employment and building community capacity (SANBI, 2014: iv). There are likely to be several 

complementary benefits of coordinating a blue carbon project with the WfWetlands programme. 

2.8.3. Project-level management strategies 

The management strategies employed at the project level will to a large extent determine whether 

projects are successful or not (Crooks et al., 2014:22). The following are important project-level 

management strategies to consider for successful blue carbon project planning and implementation. 

2.8.3.1. Identify the project proponent 

Although the design and implementation of a blue carbon project will involve collaboration and 

cooperation between numerous stakeholders, there needs to be a “functional project lead entity” 

that assumes ownership of the project, oversees the development of the project and is invested in 
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the outcomes (Crooks et al., 2014:22). This is important because effective project management is at 

risk if it is not possible to assign control in one actor/organisation or in a collective of 

actors/organisations (Crooks et al., 2014:34). The role of the project proponent is to maintain focus 

on the primary project goal from the outset, which is to generate carbon credits for the market 

(Crooks et al., 2014:22). Many projects have failed because the carbon goal was secondary to other 

goals and did not receive the necessary attention for success from the start (Crooks et al., 2014:22). 

In order for a project to become verified with a carbon standard, there are certain principles that 

must be complied with. For example the Verra VCS program requires all GHG reductions and 

removals to be real, measurable, permanent, additional, independently audited, unique, transparent 

and conservative (Verra, 2019:10). The project proponent has the crucial task of ensuring that all 

these principles are complied with. In addition to ensuring successful registration with a carbon 

standard, the designation of the project proponent is important because the project proponent is 

“the natural rights-holder for the carbon asset” (Crooks et al., 2014:34). Therefore, it needs to be 

clear at the outset of the project who the asset rights-holder is to avoid conflict down the line 

(Crooks et al., 2014:34). 

2.8.3.2. Select the project boundary 

The identification of a clearly defined geographical boundary, or project site, helps project 

proponents assess what area is reasonable for them to control and facilitates “measurement, 

monitoring, accounting and verification of the project’s emission reductions or GHG removals” 

(Crooks et al., 2014:36). In the context of a blue carbon project, the principle of permanence must 

be carefully considered when choosing a project site. Permanence means the “longevity of a carbon 

pool” and is an important consideration when emission reductions or removals are used for 

offsetting because the offsets will be affected if the carbon stock is compromised (Crooks et al., 

2014:39). Some blue carbon activities will present inherently higher risks to non-permanence than 

other activities (Crooks et al., 2014:39). For example, activities that occur “at the inner reaches of 

deltas with high sediment delivery” will have a relatively low risk of non-permanence whereas 

activities that take place on eroding coastlines will have a much higher risk of non-permanence 

(Crooks et al., 2014:39). Project proponents will also need to choose a project site that minimises 

destructive human activities, such as wetland clearance or drainage, which could threaten blue 

carbon permanence (Crooks et al., 2014:39). The various carbon standards have implemented 

different strategies to offset the risk of non-permanence (Crooks et al., 2014:40). In the case of the 

CDM, the risk of non-permanence is offset by the issuance of tCERs and in the case of the VCS, a 

buffer withholding is installed during project registration, which reduces the return on investment 

(Crooks et al., 2014:40). 
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The emissions benefit of the project will be determined by comparing the project’s emissions 

reductions or GHG removals with a baseline or “business-as-usual” scenario that would have 

occurred without the project activities (Crooks et al., 2014:36). This refers to the principle of 

additionality, which means that “GHG emission reduction and removals must be additional to what 

would have happened under a business-as-usual scenario if the project had not been carried out” 

(Verra, 2019:10). The emissions benefit accounting process involves the quantification of carbon 

stocks in the various carbon pools including aboveground biomass, belowground biomass, 

deadwood, litter and soil organic carbon (Crooks et al., 2014:35). Therefore, project managers will 

need to decide which carbon pools to include and exclude in the accounting process (Crooks et al., 

2014:33). Since the soil carbon pool for coastal wetland ecosystems has been shown to be 

significant, it is recommended that it be included (Crooks et al., 2014:35). 

Another important consideration when choosing a blue carbon project site is the risk of leakage. 

Leakage occurs when a project activity “triggers an emission on areas outside of the project 

boundary” (Crooks et al., 2014:38). Project proponents need to mitigate any threat of leakage as far 

as possible and in the event that some leakage is unavoidable, proper accounting for leakage needs 

to be incorporated into project management (Crooks et al., 2014:38). 

The selection of the project boundary in the project planning phase should also entail a baseline 

assessment involving a comprehensive technical, financial and legal analysis (Crooks et al., 2014:22). 

Since Beeston et al. (2020:2) identified that economic factors accounted for 47% of all challenges to 

blue carbon project implementation globally, a project-level cost-benefit analysis is key to 

successfully address these challenges. A significant economic challenge for blue carbon projects is 

the need for seed funding for project design and development (Beeston et al., 2020:8). In the 

Beeston et al. (2020:2) study, some organisations had decided that the “complexity and cost of 

certification and ongoing assessment of carbon sequestration” was too high to make the selling of 

blue carbon credits on the voluntary market a viable option. In addition to these factors, the “low 

and fluctuating value of carbon credits” posed an additional economic challenge (Beeston et al., 

2020:2). Considering that economic challenges have been identified as such a significant barrier to 

successful blue carbon project implementation, it is critical that these issues are addressed as a 

matter of priority in the project planning phase. 

A baseline assessment should also include an assessment of the drivers of ecosystem degradation, 

including upstream activities that have a negative impact on coastal wetlands (Crooks et al., 

2014:36). Herr et al. (2017:118) agree that it is important to understand the pressures on coastal 

carbon ecosystems at the outset to identify viable solutions. It may be that some problems can be 
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addressed at project level, whereas other problems, such as pollution, may need to be addressed 

outside of the project boundary at landscape or even national level by policies and regulations in the 

relevant sectors (Herr et al., 2017:118). 

In addition to carbon output and risk of degradation, a baseline assessment should include an 

assessment of current land-use regime and land tenure rights as well as identification of 

stakeholders (Crooks et al., 2014:22). Beeston et al. (2020:4) identified lack of clarity around land 

tenure rights as one of the key political challenges to successful implementation of blue carbon 

projects. Therefore, it is essential to determine where land ownership and land-use rights reside 

(Beeston et al., 2020:4).  

In addition to the selection of the project’s geographical boundary, the temporal boundary, or 

project crediting period, also needs to be decided (Crooks et al., 2014:36). 

2.8.3.3. Select the carbon standard 

The choice of carbon standard will entail choosing between the compliance market or the voluntary 

market. It should be noted that according to section 4.1 (g) of South Africa’s carbon offsetting 

regulations, tCERs under the CDM are not eligible for use by South African taxpayers to offset their 

emissions (National Treasury, 2019). If the decision is to register on the voluntary market, then the 

next decision will be a choice between the different voluntary market standards. In the South African 

context this will entail a choice between the VCS and the GS, which are the two voluntary market 

standards recognised by the South African government (National Treasury, 2019). As part of this 

process, project proponents should include an exploration of potential market opportunities for 

their carbon credits (Crooks et al., 2014:23). 

2.8.3.4. Select the methodology 

The decision about which methodology to use will be driven by the project activity, i.e., whether it is 

a conservation (avoided CO2 emissions) project or a restoration (carbon sequestration) project or a 

mixed project that involves both conservation and restoration activities. Conservation activities may 

include the protection of threatened coastal wetlands and creating space for wetlands to migrate as 

sea level rises (Crooks et al., 2014:33). Restoration activities may include breaching of levees, raising 

soil level, removing upstream dams, restoring salinity conditions or improving water quality (Crooks 

et al., 2014:33). 
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2.8.3.5. Decide whether to apply for additional certification 

Once the carbon standard, methodology and carbon pools have been selected, it needs to be 

decided whether to register the project with the CCB standard in addition to the chosen carbon 

standard (Crooks et al., 2014:23). This “double certification” could potentially increase the value of 

the carbon credits created by the project, but this benefit needs to be weighed up against the 

transaction costs involved with the registration process (Crooks et al., 2014:23). 

2.8.3.6. Decide whether to register the project as a grouped project or not 

Most carbon standards allow for the upscaling of project activities over time through the mechanism 

of a grouped project to give project developers the opportunity to roll out their interventions 

gradually and to provide some flexibility in the timing of project validation (Crooks et al., 2014:23). 

The grouped project approach has advantages and disadvantages that need to be weighed up during 

the decision-making process (Crooks et al., 2014:23). An advantage of the grouped project approach 

is that it can help lower relative costs (Crooks et al., 2014:23). These involve project costs as well as 

transaction costs, which include the costs involved in market participation, consulting fees and legal 

fees (Crooks et al., 2014:23). However, a disadvantage of the grouped project approach may be the 

lack of capacity to operate on a larger scale (Crooks et al., 2014:23). If a project proponent wishes to 

include additional instances of project activities in a grouped project approach, the project must 

meet certain eligibility criteria as determined by the carbon standard. For the VCS Standard, these 

criteria include: 

• The new project instances must have the same baseline scenario as the first project instance 

• All land titles and land-use rights should be determined 

• The new project instances must use the same methodology as the first instance, so the 

conditions in the new project site must apply to the methodology selected for the first project 

instance 

• If the new instances have a different project proponent, the benefit-sharing mechanisms 

between the first instance and new instances must be formally agreed upon 

• The new project proponent should follow the same MRV system as is used in the first project 

instance (VCS, 2021:20). 

2.8.3.7. Engage with communities 

Crooks et al. (2014:25) argue that effective community engagement is essential for the success of a 

blue carbon project. Beeston et al. (2020:4) identify lack of trust as one of the key social challenges 

to successful implementation of blue carbon projects. Historically, conservation goals were 
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prioritised at the expense of local communities, who subsequently lost access to what was 

previously a common resource (Beeston et al., 2020:4). This issue is highly relevant to the South 

African context as conservation in the 20th century was dominated by the privileged white minority, 

while black people were excluded from conservation agendas and even forcibly evicted from their 

land (Khan, 2002:15). The result of this discrimination was that environmental conservation became 

politicised and “local people became hostile to conservation and conservationists” (Fabricius & Koch, 

2004:8–9).  

Therefore, the successful implementation of blue carbon projects will require community buy-in 

through effective community engagement, transparency and good governance (Beeston et al., 

2020:4). Good governance entails a collaborative adaptive management approach that synthesises 

different knowledge systems, including local and indigenous knowledge, and builds trust through 

meaningful interactions (Crooks et al., 2014:26). Project activities that can facilitate meaningful 

interactions for effective community engagement are inclusion of community members in 

assessments (or other aspects of project implementation), participation in training courses to build 

capacity and introduction of sustainable livelihood programmes (enterprise development) that run 

in conjunction with the conservation and/or restoration programme (Crooks et al., 2014:25). 

Capacity-building should include development of the technical capacity needed for blue carbon 

activities, including remote sensing mapping, socio-economic surveys and measurement and 

monitoring of carbon (Herr & Pidgeon, 2015:2). In addition to capacity-building for project-specific 

activities, capacity should also be developed at the landscape and national levels to ensure effective 

participation of all institutions and agencies involved in blue carbon activities (Herr & Pidgeon, 

2015:2). Such activities might entail awareness-raising programmes to gain broad societal support 

for blue carbon initiatives (Herr & Pidgeon, 2015:2). 

2.8.3.8. Define the project goals 

It is essential for the long-term viability of a carbon project that it provides ongoing benefits for the 

climate, for people and for biodiversity (Crooks et al., 2014:44). Therefore, although the primary 

project goal will be to generate carbon credits for the carbon market, the inclusion of other goals 

should be considered during project planning (Crooks et al., 2014:32). If projects can demonstrate a 

valuable contribution to the SDGs, it may enhance support from stakeholders at all levels of 

management.  

Table 4 is a summary of project-level management strategies identified in the literature and forms 

the basis of the empirical study to follow. 
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Table 4: Summary of project-level management strategies to consider for blue carbon project planning 

No. Management strategy Description 

1 The carbon standard to be used Choose between compliance or voluntary market standard 

2 Identification of the project proponent Identify “functional project lead entity” that assumes ownership of the project 

3 Identification of the project boundary Determine boundaries relating to geographical site, crediting period, carbon pools and whether 

to register as a grouped project 

4 Identification of anthropogenic threats/drivers of degradation Identify ecosystem pressures within and without the project site in order to find viable 

solutions 

5 Assessment of land ownership, land management rights, land-

use regime and ecosystem health 

Determine whether ownership and management rights reside at national, provincial, local or 

private level, in order to determine viability and nature of project activities 

6 Identification of stakeholder partnerships Identify support needed: Political, financial, technical, legal, academic and community 

7 The methodology to be used Determined by project activity: Conservation, restoration or combination 

8 Whether to apply for additional CCB certification Weigh up costs and benefits of double certification 

9 At what level to engage local communities Determine actions for effective community engagement, transparency and good governance 

10 Identification of project goals Identify actions that benefit climate, community and biodiversity for greater impact and 

enhanced support 
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2.9. Conclusion 

The increase in anthropogenic GHGs in Earth’s atmosphere is accelerating the ‘greenhouse effect’, 

causing global climate disruptions that are detrimental for nature and people. These disruptions are 

affecting the food security, water security, health and livelihoods of African communities. Therefore, 

achieving the climate goals as stated by the UNFCCC’s Paris Agreement are an urgent priority for 

Africa and require the rapid implementation of measures to implement “deep reductions” in GHG 

emissions and increase atmospheric CO2 sequestration. 

Since 2009, much scientific evidence has shown the climate change mitigation value of healthy 

coastal wetland ecosystems, including mangroves, tidal salt marshes and seagrasses, collectively 

called blue carbon ecosystems. Furthermore, studies have shown that significant amounts of CO2 are 

released when blue carbon sinks are degraded. In addition to their climate benefits, blue carbon 

ecosystems provide numerous ecosystem services that benefit human societies, all of which are lost 

when ecosystems are lost. Despite their obvious benefits, coastal wetlands are under severe and 

ongoing anthropogenic pressure for conversion to other land use for economic gain.  

Because the global market only recognises the value of goods and services that can be sold for profit 

and because the financial value of natural ecosystems is often difficult to capture, land managers are 

strongly incentivised to convert coastal wetlands to alternative uses that have more tangible and 

immediate economic benefits. Therefore, it is argued that economic incentives are needed for the 

conservation and restoration of coastal wetlands. Such economic incentives can come from the sale 

of carbon credits on the carbon market. The recently introduced carbon tax and accompanying 

carbon offsetting regulations in South Africa provide an enabling environment for investment in 

carbon offsetting projects. Such investments can and should include investment in blue carbon 

projects to contribute to South Africa’s climate response.  

The successful implementation of blue carbon projects in South Africa will require the 

implementation of effective management strategies from the outset. Since there are not yet any 

blue carbon projects in South Africa, it will be beneficial to analyse the management strategies of 

existing global blue carbon projects to make recommendations for project implementation in South 

Africa. Considering that South Africa recognises the CDM, the VCS and the GS in its carbon offset 

regulations, global blue carbon projects registered with these carbon standards will be analysed in 

this study. 
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3. Research design and methodology 

This chapter outlines the refined search that is conducted on the relevant websites to retrieve the 

secondary data required to achieve the objectives of the study. The purpose of phases one, two, 

three and four of the methodology is to achieve the first study objective, that is, to identify global 

blue carbon projects on the compliance market and voluntary carbon market databases. Phase five 

of this methodology outlines the themes that will be used to achieve the second study objective, 

that is, to analyse the management strategies used in the projects identified in phases one, two, 

three and four. 

The carbon standards used for the analysis in this study are the CDM, Verra VCS and the GS as these 

are the standards that have been approved by the South African government.  

3.1. Identification of CDM A/R large-scale blue carbon projects 

The data for the CDM blue carbon projects can be accessed on the CDM website at 

https://cdm.unfccc.int. The CDM divides projects into two categories: large-scale projects and small-

scale projects. There are 15 sectoral scopes on the CDM database, however, only projects in sectoral 

scope 14, afforestation and reforestation (A/R), are eligible to be blue carbon projects. Therefore, 

only projects in this sector are analysed in this study. In phase one of this study, the CDM large-scale 

A/R blue carbon projects are identified. 

For CDM A/R large-scale projects, first the carbon standard methodologies used for these projects 

need to be identified according to a search on the CDM website: 

• Click on Methodologies. 

• Click on Approved large scale afforestation and reforestation methodologies. 

• Note the methodologies and the description of the methodologies listed on this page.  

• Note which of the listed methodologies apply or may apply to blue carbon projects. 

In addition to the approved methodologies, it is also necessary to note the withdrawn 

methodologies as projects may have been done according to methodologies that were replaced 

after the projects were implemented. To find these methodologies on the CDM website: 

• Click on Methodologies. 

• Click on Withdrawn A/R large scale methodologies and tools. 

• Note which methodologies have been withdrawn and which methodologies have replaced them. 
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• Note which of these methodologies apply or may apply to blue carbon projects. 

Once the CDM A/R large-scale methodologies that apply or may apply to coastal wetlands have been 

identified, the large-scale CDM blue carbon projects can be identified. To find the large-scale CDM 

A/R projects on the CDM website: 

• Click on Project Search. 

• In the Sectoral Scopes window, scroll down to and click on Afforestation and reforestation 

(sector 14). 

• In the Scale window, click on Large. 

• In the Status window, leave as All. 

• Ignore the Reference number and Sort by windows. 

• Click on Search. 

• Note all the projects in this list and the large-scale methodology used for each project. 

• Note the projects that are done according to one of the methodologies that apply or may apply 

to blue carbon projects. 

At the end of phase one, all the CDM A/R large-scale blue carbon projects have been identified. 

3.2. Identification of CDM A/R small-scale blue carbon projects 

In phase two of the study, the CDM A/R small-scale blue carbon projects are identified. For CDM A/R 

small-scale projects, first the carbon standard methodologies used for these projects need to be 

identified according to a search on the CDM website: 

• Click on Methodologies. 

• Click on Approved small scale afforestation and reforestation methodologies. 

• Note the methodologies and the description of the methodologies listed on this page. 

• Note which of the listed methodologies apply or may apply to blue carbon projects. 

In addition to the approved methodologies, it is also necessary to note the withdrawn 

methodologies as projects may have been done according to methodologies that were replaced 

after the project was implemented. To find these methodologies on the CDM website: 

• Click on Methodologies. 

• Click on Withdrawn small scale afforestation and reforestation methodologies. 

• Note which methodologies have been withdrawn and which methodologies have replaced them. 
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• Note which of these methodologies apply or may apply to blue carbon projects. 

Once the CDM A/R small-scale methodologies that apply or may apply to coastal wetlands have 

been identified, the small-scale CDM A/R projects can be identified. To find the small-scale CDM A/R 

projects on the CDM website: 

• Click on Project Search. 

• In the Sectoral Scopes window, scroll down to and click on Afforestation and reforestation 

(sector 14). 

• In the Scale window, click on Small. 

• In the Status window, leave as All. 

• Ignore the Reference number and Sort by windows. 

• Click on Search. 

• Note all the projects in this list and the small-scale carbon standard methodology used for each 

project. 

• Projects that use a methodology that may apply to coastal wetlands need to be further analysed. 

• Read the project title for the identified projects as it may indicate whether it is a blue carbon 

project or not. 

• If it is still unclear after reading the project title whether it is a blue carbon project or not, 

download the project design document and read the description of the project activity to 

determine with certainty whether it is a blue carbon project or not. 

At the end of phase two, all CDM A/R small-scale blue carbon projects have been identified. 

3.3. Identification of VCS blue carbon projects 

In phase three, all the blue carbon projects on the VCS voluntary market standard are identified. The 

dataset for the VCS projects can be accessed via the Verra – Standards for a Sustainable Future 

Verified Carbon Standard (VCS) website at https://verra.org/. This process is conducted in four steps. 

Step 1: 

The first step in identifying the blue carbon projects on the Verra VCS dataset is to identify the 

countries that may have blue carbon offset projects. Two criteria are used to achieve this goal: 

a) The countries selected for this study have coastal wetlands. The rationale for this criterion is that 

for a country to potentially have any blue carbon ecosystems, a portion of the country must be 

coastline. The methodology used for this step is as follows on the Verra website: 
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• Click on Verra Registry. 

• Click on Verified Carbon Standard – Search for projects. 

• Click on All Projects. 

• In the Project Search bar, click on Country. 

• Scroll through the list of 91 countries listed and eliminate all the countries that do not have a 

coastline. 

b) At least one VCS project is in the AFOLU sector. The motivation for this criterion is that only 

carbon projects that occur in the AFOLU sector can potentially be blue carbon projects. If a 

country has no projects in the AFOLU sector, then it cannot have any blue carbon projects. The 

methodology used for this step is as follows on the Verra website: 

• Click on Verra Registry. 

• Click on Verified Carbon Standard – Search for projects. 

• Click on All Projects. 

• In the Project search bar, click on Country. 

• Click on the country, e.g. Angola. 

• Look at column four (Project type) and note whether Angola has any projects in the AFOLU 

sector. 

• If no, eliminate Angola from the study. 

• If yes, Angola will be in the study. 

• Repeat this process for all countries in the database that were not eliminated by criterion a.   

At the end of phase three, step 1, the countries on the Verra (VCS) database that have a coastline 

and at least one project in the AFOLU sector have been identified.  

Step 2: 

The number of VCS projects for each country selected in step 1 and the number of projects in the 

AFOLU sector for each country are recorded.  

Step 3: 

The Verra VCS methodologies that apply to blue carbon projects need to be identified. The Verra 

VCS database lists eleven broad types of methodology according to project activity: energy, 

construction, waste, agriculture, grasslands, livestock and manure, industrial processing, transport, 

mining, forestry, and wetlands. Of these eleven, five fall under the AFOLU sector: agriculture, 
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grasslands, livestock and manure, forestry, and wetlands. Of these five, the project activities 

occurring on wetlands have the potential to be blue carbon projects. All the wetland methodologies 

are thus analysed further. The wetland methodologies are identified according to the following 

search on the Verra website: 

• Click on Our work. 

• Click on Standards and Programs. 

• Click on Verified Carbon Standard. 

• In the Overview panel, click on Methodologies. 

• Click on Wetlands. 

• Note the methodologies and the description of the methodologies listed on this page. 

• Note which of the listed methodologies apply or may apply to blue carbon projects.  

Step 4: 

Step 4 involves identifying which of the VCS AFOLU projects identified in step 2 are blue carbon 

projects. The Verra VCS standard accepts projects that are done according to one of the Verra 

Methodologies (VMs) as well as projects that are done according to CDM methodologies. Therefore, 

when identifying blue carbon projects on the Verra database, it is necessary to identify projects that 

are done according to the CDM A/R large-scale methodologies identified in phase one that apply or 

may apply to blue carbon offset projects.  

In addition to the CDM A/R large-scale blue carbon methodologies, projects done according to the 

CDM A/R small-scale methodologies identified in phase two that apply or may apply to blue carbon 

offset projects also need to be identified. If it is unclear from the methodology alone whether a 

project is a blue carbon project or not, a further analysis is done to determine with certainty 

whether a project is a blue carbon project. This analysis is done as follows on the Verra website: 

• Click on Registry. 

• Click on Verified Carbon Standard – Search for projects. 

• Click on All Projects. 

• In the Project Search window, insert Project ID (e.g. 1760) in the Project ID bar. 

• Click on Search. 

• Open the link on the project name (e.g. The Haidar EL ALI Mangrove Initiative). 

• Read the project title. 
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• If the project title clearly defines the project as a coastal wetland project, include the project in 

the study. 

• If the project title is unclear, locate the project on the map. 

• If it is an inland project, it can be ruled out as a coastal wetland project. 

• If the project appears to be coastal, but it is still not clear whether it is a coastal wetland project, 

read the project description to determine conclusively whether it is a coastal wetland project or 

not.  

• Repeat this process for all projects in the study that are done according to one of the CDM A/R 

small-scale methodologies that may apply to blue carbon projects.  

Once the CDM A/R large-scale and small-scale blue carbon projects have been identified, the Verra 

VCS blue carbon projects done according to one of the Verra wetland methodologies are identified 

according to the following search on the Verra website: 

• Click on Registry. 

• Click on Verified Carbon Standard – Search for Projects. 

• Click on All Projects. 

• In the Project Search window, insert Project ID (e.g. 1113) in the Project ID bar. 

• Click Search. 

• Read the project title. If the project title clearly defines the project as a coastal wetland project, 

include the project in the study. 

• If the project title is unclear, open the link on the project name (e.g. Valparaiso Project). 

• Once the project page is open, the first step in determining if it is a coastal wetland project is to 

locate the project on the country map. Projects that are clearly inland are ruled out as potential 

coastal wetland projects and projects that appear to be near the coast are scrutinised in greater 

detail. If a project appears to be a coastal project from its position on the map, the project 

description is read to determine conclusively whether it is a coastal wetland project or not. 

Repeat this process for all projects in the study that have been identified in step 2 and are done 

according to one of the VM wetland methodologies.  

At the end of phase three, all global blue carbon projects on the Verra VCS database have been 

identified. 
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3.4. Identification of GS blue carbon projects 

In phase four, all the blue carbon projects on the GS voluntary market standard are identified. The 

dataset for the GS projects can be accessed via the Gold Standard (GS) website at 

https://www.goldstandard.org/. The blue carbon projects can be identified according to the 

following search on the website: 

• Click on Resources. 

• Click on Impact Registry. 

• Scroll down to Gold Standard Projects. 

• The GS has six categories of projects: Community based energy efficiency, fair trade, land-use 

activities and nature-based solutions, renewable energy, waste management and water benefits 

certificates. Click on Land-use activities and nature-based solutions as this is the only category 

that may apply to blue carbon projects. 

• Click on Read more for each of the projects in this category to determine whether any of them 

are blue carbon projects. 

At the end of phase four, all global blue carbon projects on the GS database have been identified. 

3.5. Analysis of management strategies used in global blue carbon projects 

Phase five of this study entails an analysis of the project management strategies used in the blue 

carbon projects identified in phases one, two, three and four. The successful planning and 

implementation of a blue carbon project requires effective decision-making for the carbon standard 

requirements with consideration for local political, economic, social and environmental conditions. 

The following management strategies are reviewed for the blue carbon projects in the study:    

1 The carbon standard used 

2 Identification of the project proponent 

3 Identification of the project boundary  

4 Anthropogenic threats/drivers of degradation 

5 Land ownership, land management rights, ecosystem health and land-use regime 

6 Identification of stakeholders 

7 The methodology used 

8 Whether CCB certification has been applied for 

9 The level at which local communities have been engaged  

10 The project goals 
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For CDM projects, this information can be found as follows on the CDM website: 

• Click on Project Search. 

• In the Sectoral Scopes window, scroll down to Afforestation and reforestation (sector 14). 

• In the Scale window, click on either Large or Small depending on your findings in phase one and 

two. 

• Click on Search. 

• Open the link on the project title. 

• Open the project design document. 

• Read the project design document and code the relevant information according the ten themes 

described above.  

For Verra VCS registered projects, the full project description for each blue carbon project identified 

in phase three can be accessed as follows on the Verra website: 

• Click on Verra Registry. 

• Click on Verified Carbon Standard - Search for projects. 

• Click on All projects. 

• In the Project Search bar, insert the Project ID (e.g. 1318) in the Project ID bar. 

• Click on Search. 

• Open the link on the project name. 

• Scroll down to the VCS Registration Documents bar. 

• Open the link for the VCS Project Description. 

• Read the project description document and code the relevant information according to the ten 

themes described above. 

• Repeat this process for all registered projects. 

For projects that have not yet been registered, follow the same process, but instead of going to VCS 

Registration Documents, go to VCS Pipeline Documents to find the project description document. 

Repeat this process for all projects that have not yet been registered.  
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4. Results 

4.1. CDM A/R large-scale blue carbon projects 

The CDM large-scale afforestation and reforestation (A/R) methodologies are summarised in Table 5. 

As can be seen from the description of the two methodologies listed, the AR-AM0014 methodology 

applies specifically to mangrove habitats, so all A/R projects that are done according to this 

methodology are automatically blue carbon projects (methodology highlighted in blue). The second 

methodology on the list, AR-ACM0003, specifically excludes wetlands, so all projects that are done 

according to this methodology cannot be blue carbon projects (unhighlighted methodology). 

Table 5: List of approved CDM A/R large-scale methodologies 

Methodology Description 

AR-AM0014 “Afforestation and reforestation of degraded mangrove habitats” 

AR-ACM0003 “Afforestation and reforestation implemented on lands except wetlands” 

 (Source: CDM, n.d.) 

Table 6 lists all the withdrawn large-scale CDM A/R methodologies, the description of the 

methodologies and the methodologies that they have been replaced with.  

Table 6: List of withdrawn CDM A/R large-scale methodologies 

Methodology Description Replaced with 

AR-AM0001 “Reforestation of degraded land” AR-ACM0002 

AR-AM0002 “Restoration of degraded lands through afforestation/reforestation” AR-ACM0003 

AR-AM0003 “Afforestation and reforestation of degraded land through tree planting, 
assisted natural regeneration and control of animal grazing” 

AR-ACM0001 

AR-AM0004 “Reforestation or afforestation of land currently under agricultural use” AR-ACM0003 

AR-AM0005 “Afforestation and reforestation project activities implemented for 
industrial and/or commercial use” 

AR-ACM0003 

AR-AM0006 “Afforestation/reforestation with trees supported by shrubs on degraded 
land” 

AR-ACM0001 

AR-AM0007 “Afforestation or reforestation of land currently under agricultural or 
pastoral use” 

AR-ACM0003 

AR-AM0008 “Afforestation or reforestation on degraded land for sustainable wood AR-ACM0002 
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production” 

AR-AM0009 “Afforestation or reforestation on degraded land allowing for 
silvopastoral activities” 

AR-ACM0003 

AR-AM0010 “Afforestation and reforestation project activities implemented on 
unmanaged grassland in reserve/protected areas” 

AR-ACM0003 

AR-AM0011 “Afforestation and reforestation of land subject to polyculture farming” AR-ACM0003 

AR-AM0012 “Afforestation or reforestation of degraded or abandoned agricultural 
lands” 

AR-ACM0003 

AR-AM0013 “Afforestation and reforestation of lands other than wetlands” AR-ACM0003 

AR-ACM0001 “Afforestation and reforestation of degraded land” AR-ACM0003 

AR-ACM0002 “Afforestation or reforestation of degraded land without displacement of 
pre-project activities” 

AR-ACM0003 

 (Source: CDM, n.d.) 

Table 6 shows that the AR-ACM0003 methodology replaces all the withdrawn large-scale 

methodologies and since the methodology description for methodology AR-ACM0003 is 

“afforestation and reforestation implemented on lands except wetlands”, none of the projects done 

according to any of the withdrawn methodologies can be blue carbon projects. Hence, only large-

scale projects done according to the AR-AM0014 methodology can be blue carbon projects. 

Table 7 is a list of all the A/R large scale projects on the CDM projects database, including each 

project’s reference number, the country where the project is hosted and the large-scale 

methodology used for each project. 

Table 7: List of CDM A/R large-scale projects 

 Project Reference Host country Methodology 

1 0547 China AR-AM0001 

2 1948 Republic of Moldova AR-AM0002 

3 2241 India AR-AM0001 

4 2700 China AR-AM0003 

5 2715 Peru AR-AM0003 

6 2712 Ethiopia AR-AM0003 

7 2714 Albania AR-AM0003 
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8 2996 Colombia AR-AM0004 

9 2569 Brazil AR-AM0005 

10 3561 China AR-ACM0001 

11 3845 Uruguay AR-ACM0001 

12 3887 Brazil AR-AM0010 

13 4127 Argentina AR-AM0005 

14 3233 Colombia AR-AM0005 

15 4176 Democratic Republic of Congo AR-ACM0001 

16 4531 India AR-AM0004 

17 4174 India AR-ACM0001 

18 4653 Uganda AR-AM0004 

19 4595 Colombia AR-AM0005 

20 4851 India AR-AM0004 

21 4861 Colombia AR-AM0004 

22 5016 India AR-ACM0001 

23 4957 Chile AR-AM0005 

24 6301 Colombia AR-AM0009 

25 7258 Brazil AR-ACM0001 

26 7527 Costa Rica AR-AM0004 

27 8244 Republic of Moldova AR-AM0002 

28 9390 Colombia AR-AM0009 

29 9525 China AR-ACM0001 

30 7949 Uganda AR-AM0004 

31 9563 China AR-ACM0003 

32 9199 Colombia AR-AM0004 

33 9708 Niger AR-ACM0003 

34 9747 Mozambique AR-ACM0003 

35 9785 Kenya AR-ACM0003 
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36 9789 Kenya AR-ACM0003 

37 10128 Lao People’s Democratic Republic AR-ACM0003 

38 10510 Colombia AR-ACM0003 

 (Source: CDM, n.d.) 

The analysis of the CDM A/R large-scale projects on the CDM projects database reveals that none of 

the 38 projects are done according to methodology AR-AM0014 and all of them are done according 

to either methodology AR-ACM0003 or one of the withdrawn methodologies. Hence, none of the 

projects are blue carbon projects. 

4.2. CDM A/R small-scale blue carbon projects 

The CDM A/R small-scale methodologies are summarised in Table 8. As can be seen from the 

description of the two methodologies listed, the AR-AMS0003 methodology applies to wetlands, so 

all A/R projects that are done according to this methodology may be blue carbon projects 

(methodology highlighted in green). The second methodology on the list, AR-AMS0007, specifically 

excludes wetlands, so all projects that are done according to this methodology cannot be blue 

carbon projects (unhighlighted methodology).  

Table 8: List of approved CDM A/R small-scale methodologies 

Methodology Description 

AR-AMS0003 “Afforestation and reforestation project activities implemented on wetlands” 

AR-AMS0007 “Afforestation and reforestation project activities implemented on lands other than 
wetlands” 

 (Source: CDM, n.d.) 

Table 9 is a list of all withdrawn CDM A/R small-scale methodologies, the description of the 

methodologies and the methodologies that they have been replaced with.  
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Table 9: List of withdrawn CDM A/R small-scale methodologies 

Methodology Description Replaced with 

AR-AMS0001 “Simplified baseline and monitoring methodologies for small-scale A/R 
CDM project activities implemented on grasslands or croplands with 
limited displacement of pre-project activities” 

AR-AMS0007 

AR-AMS0002 “Simplified baseline and monitoring methodologies for small-scale 
afforestation and reforestation project activities under the CDM 
implemented on settlements” 

AR-AMS0007 

AR-AMS0004 “Simplified baseline and monitoring methodology for small-scale 
agroforestry – afforestation and reforestation project activities under the 
clean development mechanism” 

AR-AMS0007 

AR-AMS0005 “Simplified baseline and monitoring methodology for small-scale 
afforestation and reforestation project activities under the clean 
development mechanism implemented on lands having a low inherent 
potential to support living biomass” 

AR-AMS0007 

AR-AMS0006 “Simplified baseline and monitoring methodology for small-scale 
silvopastoral – afforestation and reforestation project activities under the 
clean development mechanism” 

AR-AMS0007 

 (Source: CDM, n.d.) 

As can be seen in Table 9, the AR-AMS0007 methodology replaces all the withdrawn small-scale 

methodologies and since the methodology description for methodology AR-AMS0007 is 

“Afforestation and reforestation project activities implemented on lands other than wetlands”, none 

of the projects done according to any of the withdrawn methodologies can be blue carbon projects. 

Thus, the AR-AMS0003 methodology is the only small-scale methodology that may apply to coastal 

wetlands.  

Table 10 is a list of all the A/R small-scale projects that appear on the CDM projects database. The 

project that is done according to the AR-AMS0003 methodology is highlighted in green. The AR-

AMS0003 methodology does not specify that the wetlands referred to are coastal wetlands, so any 

projects that are done according to this methodology will need to be analysed further to determine 

whether they are coastal wetland projects (blue carbon projects). 

Table 10: List of CDM A/R small-scale projects 

 Project Reference Host country Methodology 

1 2345 India AR-AMS0001 

2 2665 Viet Nam AR-AMS0001 
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3 2510 Bolivia AR-AMS0001 

4 1578 Uganda AR-AMS0001 

5 2694 Paraguay AR-AMS0001 

6 3000 India AR-AMS0001 

7 3338 Chile AR-AMS0001 

8 3970 Nicaragua AR-AMS0001 

9 3206 Kenya AR-AMS0001 

10 4466 Uganda AR-AMS0001 

11 4939 Uganda AR-AMS0001 

12 4940 Uganda AR-AMS0001 

13 4941 Uganda AR-AMS0001 

14 3207 Kenya AR-AMS0001 

15 5855 Kenya AR-AMS0001 

16 5265 Senegal AR-AMS0003 

17 8283 India AR-AMS0004 

18 8730 Republic of Korea AR-AMS0001 

19 9549 India AR-AMS0001 

20 10181 India AR-AMS0007 

21 10201 India AR-AMS0007 

22 10217 India AR-AMS0007 

23 10219 India AR-AMS0007 

24 10218 India AR-AMS0007 

25 10213 India AR-AMS0007 

26 10214 India AR-AMS0007 

27 10215 India AR-AMS0007 

28 10216 India AR-AMS0007 

29 10220 India AR-AMS0007 

 (Source: CDM, n.d.) 
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The analysis of the small-scale CDM A/R projects on the CDM projects database reveals that one of 

the 29 projects is done according to methodology AR-AMS0003 (project highlighted in green). 

Hence, the project with reference number 5265 in Senegal is a small-scale wetland project that may 

be a blue carbon project. Further analysis of the project title “Oceanium mangrove restoration 

project” revealed that this project is indeed a blue carbon project. 

4.3. VCS blue carbon projects 

Step 1: 

Table 11 is a list of all 91 countries on the VERRA VCS dataset. The countries highlighted in purple do 

not have a coastline, so they fail to meet criterion (a), i.e., the countries selected for this study have 

coastal wetlands. The countries highlighted in green fail to meet criterion (b), i.e., at least one 

carbon offset project must be in the AFOLU sector. The unhighlighted countries meet both criteria 

(a) and (b) and are included in the study. 

Table 11: List of countries on the VERRA Registry for VCS projects 

 Developing economies  Economies in transition  Developed economies 

1 Angola 76 Georgia 81 Australia 

2 Argentina 77 Kazakhstan 82 Bulgaria 

3 Bahrain 78 Russian Federation 83 Canada 

4 Bangladesh 79 Tajikistan 84 Cyprus 

5 Belize 80 Turkmenistan 85 Germany 

6 Bolivia   86 Netherlands 

7 Brazil   87 New Zealand 

8 Cambodia   88 Romania 

9 Chile   89 Spain 

10 China   90 United Kingdom 

11 Colombia   91 United States 

12 Congo     

13 Costa Rica     

14 Cote D’Ivoire     
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15 Dominican Republic     

16 Democratic Republic of Congo     

17 Ecuador     

18 Egypt     

19 El Salvador     

20 Ethiopia     

21 Ghana     

22 Guatemala     

23 Guinea-Bissau     

24 Honduras     

25 India     

26 Indonesia     

27 Israel     

28 Jordan     

29 Kenya     

30 Laos     

31 Liberia     

32 Madagascar     

33 Malawi     

34 Malaysia     

35 Mali     

36 Mauritania     

37 Mauritius     

38 Mexico     

39 Mongolia     

40 Morocco     

41 Mozambique     

42 Myanmar     
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43 Namibia     

44 Nepal     

45 Nicaragua     

46 Niger     

47 Nigeria     

48 Oman     

49 Pakistan     

50 Panama     

51 Papua New Guinea     

52 Paraguay     

53 Peru     

54 Philippines     

55 Rwanda     

56 Saudi Arabia     

57 Senegal     

58 Sierra Leone     

59 Singapore     

60 South Africa     

61 South Korea     

62 Sri Lanka     

63 Suriname     

64 Syria     

65 Taiwan     

66 Tanzania     

67 Thailand     

68 Tunisia     

69 Turkey     

70 Uganda     
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71 United Arab Emirates     

72 Uruguay     

73 Viet Nam     

74 Zambia     

75 Zimbabwe     

 (Source: VERRA Standards for a Sustainable Future, n.d.) 

The outcome of phase three, step 1, of the study was that 14 of the 91 countries listed on the VERRA 

registry were eliminated from the study because they failed to meet criterion (a). Hence, they 

cannot have any blue carbon projects (countries highlighted in purple). Of the remaining 77 

countries, 39 were eliminated from the study because they did not meet criterion (b). Hence, they 

cannot have any blue carbon projects (countries highlighted in green). The remaining 38 countries 

meet both criteria to be included in this study (countries in Table 11 that are not highlighted).  

Step 2: 

The 38 countries identified in step 1 are listed in Table 12 together with the total number of VCS 

projects for each country and the total number of VCS projects in the AFOLU sector for each country. 

The countries are listed in order from countries with most VCS projects to countries with fewest VCS 

projects. 

Table 12: Countries identified in phase three step 1 of the study  

 Country Total VCS Projects Total AFOLU Projects 

1 India 669 7 

2 China 435 53 

3 Brazil 121 31 

4 United States of America 111 10 

5 Colombia 61 31 

6 South Africa 30 4 

7 Peru 28 21 

8 Chile 25 3 

9 Kenya 22 15 
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10 Indonesia 19 7 

11 Mexico 19 2 

12 Madagascar 17 5 

13 Uruguay 15 8 

14 Malaysia 12 1 

15 Guatemala 10 6 

16 Senegal 9 5 

17 Canada 9 4 

18 Cambodia 7 4 

19 Tanzania 7 5 

20 Pakistan 6 1 

21 Australia 5 4 

22 Ghana 5 2 

23 Nicaragua 5 2 

24 Belize 4 4 

25 Democratic Republic of Congo (DRC) 4 2 

26 Russian Federation 4 1 

27 Ecuador 3 1 

28 Mozambique 3 2 

29 Myanmar 3 3 

30 New Zealand 3 1 

31 Congo 2 2 

32 Ethiopia 2 2 

33 Papua New Guinea (PNG) 2 2 

34 Sierra Leone 2 2 

35 Guinea-Bissau 1 1 

36 Panama 1 1 

37 Romania 1 1 
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38 Spain 1 1 

 TOTAL 1682 257 

 (Source: Adapted from VERRA Standards for a Sustainable Future, n.d.) 

The results from step 2 reveal that of the 38 countries in the study, India ranks first in terms of 

number of VCS projects with a total of 669 projects, China ranks second with 435 VCS projects and 

Brazil ranks third with 121 VCS projects. Guinea-Bissau, Panama, Romania and Spain have the lowest 

number VCS projects, each with 1 project. South Africa is ranked sixth with a total of 30 VCS projects. 

The total number of VCS projects across all 38 countries is 1 682, of which 257 are in the AFOLU 

sector. Expressed as a percentage of total VCS projects, 15.3% of all VCS projects in the study are 

AFOLU projects. 

Figure 2 shows the number of VCS projects that occur in the AFOLU sector for each country. The 

countries are ranked from the highest number of AFOLU projects to the lowest number of AFOLU 

projects per country.  

 

Figure 2: Total number of AFOLU projects per country, ranked highest to lowest 

 (Source: Adapted from VERRA Standards for a Sustainable Future, n.d.) 
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As can be seen from Figure 2, China ranks the highest with 53 AFOLU projects and Brazil and 

Colombia rank tie second, each with 31 AFOLU projects. In addition to China, Brazil and Colombia, 

three other countries have 10 or more AFOLU projects: Peru ranks fourth with 21 projects, Kenya 

ranks fifth with 15 projects and the USA ranks sixth with 10 projects. The lowest ranked countries 

are Malaysia, Pakistan, Russia, New Zealand, Ecuador, Guinea-Bissau, Panama, Romania and Spain, 

each with 1 AFOLU project. South Africa ranks tie 14th together with Canada, Australia, Cambodia 

and Belize, each with four AFOLU projects.  

Step 3: 

Table 13 is a list of all the methodologies listed on the VERRA VCS database for wetlands. The 

methodologies that apply or may apply to coastal wetland projects are highlighted in yellow. 

Peatlands are terrestrial wetland habitats and therefore projects that use any of the methodologies 

pertaining to peatlands cannot be blue carbon projects (unhighlighted methodologies).  

Table 13: VCS wetland methodologies 

Methodology Description 

VM0004 “Methodology for conservation projects that avoid planned use conversion in peat swamp” 

VM0007 “REDD+ methodology framework”: “This methodology is applicable to forest lands, forested 
wetlands, forested peatlands and tidal wetlands that would be deforested or degraded in 
the absence of the project activity”  

VM0024 “Methodology for coastal wetland creation” 

VM0027 “Methodology for rewetting drained tropical peatlands” 

VM0033 “Methodology for tidal wetland and seagrass restoration”  

VM0036 “Methodology for rewetting drained temperate peatlands” 

(Source: VERRA Standards for a Sustainable Future, n.d.) 

Step 4: 

Table 14 lists the AFOLU projects in all 38 countries in the study as well as the methodology used for 

each study. The projects highlighted in blue are using the CDM large-scale blue carbon methodology 

(AR-AM0014) and the projects highlighted in green are using the CDM small-scale methodology (AR-

AMS0003). The projects highlighted in yellow are the blue carbon projects using one of the VERRA 

methodologies (VM0007, VM0024 or VM0033). 
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Table 14: List of VERRA VCS AFOLU project IDs and project methodologies per country 

 China Brazil Colombia 

No. Project ID Methodology Project ID Methodology Project ID Methodology 

1 2451 AR-ACM0003 2373 VM0015 2392 VM0015 

2 2420 AR-ACM0003 2359 AR-AMS0007 2356 VM0015 

3 2418 AR-ACM0003 2252 VM0015 2330 VM0015 

4 2413 AR-ACM0003 2079 AR-ACM0003 2317 VM0015 

5 2408 AR-ACM0003 1969 AR-ACM0003 2298 VM0006 

6 2405 AR-ACM0003 1953 VM0015 2297 VM0037 

7 2399 AMS-III.AU 1811 VM0015 2290 VM0007 

8 2398 AMS-III.AU 1686 VM0015 2262 VM0015 

9 2397 AMS-III.AU 1663 AR-ACM0003 2251 VM0015 

10 2396 AMS-III.AU 1654 VM0015 2084 VM0015 

11 2391 AR-ACM0003 1147 VM0011 2071 VM0006 

12 2387 AR-ACM0003 665 AR-AMS0006 1869 AR-ACM0003 

13 2397 AR-ACM0003 738 AR-AMS0001 1821 VM0007 

14 2378 AR-ACM0003 1113 VM0007 1806 VM0007 

15 2377 AR-ACM0003 118 VM0015 1769 VM0005 

16 2376 AR-ACM0003 1596 VM0015 1765 ACM0015 

17 2375 AR-ACM0003 1112 VM0007 1695 VM0015 

18 2374 AR-ACM0003 1571 VM0015 1682 AR-AMS0007 

19 2370 AR-ACM0003 977 VM0015 1657 VM0015 

20 2362 AMS-III.AU 875 VM0007 856 VM0009 

21 2343 AR-AM0014 1561 VM0007 1395 VM0006 

22 2327 VM0010 1094 VM0015 576 AR-AM0005 

23 2326 VM0010 1115 VM0015 1566 VM0007 

24 2310 AR-ACM0003 1503 VM0015 1390 VM0006 

25 2305 AR-ACM0003 963 VM0007 1396 VM0006 
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26 2301 AR-ACM0003 832 VM0007 1389 VM0006 

27 2087 AR-ACM0003 981 VM0015 1391 VM0006 

28 2083 AR-ACM0003 1027 VM0005 1400 VM0006 

29 2082 AR-ACM0003 1317 AR-AMS0007 1399 VM0006 

30 2249 AR-ACM0003 1382 VM0007 1392 VM0006 

31 2070 AR-ACM0003 1329 VM0015 1530 AR-ACM0003 

32 2010 VM0010     

33 1935 VM0010     

34 1930 AR-ACM0003     

35 1895 AR-ACM0003     

36 1896 AR-ACM0003     

37 1866 AR-ACM0003     

38 1864 AR-ACM0003     

39 1865 AR-ACM0003     

40 1855 AR-ACM0003     

41 1847 AR-ACM0003     

42 1832 AR-ACM0003     

43 1825 AR-ACM0003     

44 1826 AR-ACM0003     

45 1718 VM0010     

46 1715 AM0010     

47 1664 VM0010     

48 1332 AR-ACM0003     

49 1577 VM0010     

50 1542 VM0010     

51 1529 VM0010     

52 1162 VM0010     

53 1361 AR-ACM0003     
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 Peru Kenya USA 

No. Project ID Methodology Project ID Methodology Project ID Methodology 

1 2345 VM0010 2363 VM0009 1960 VM0026 

2 2278 VM0006 2338 AR-AMS0007 1911 VM0012 

3 1882 VM0015 1944 VM0017 774 AR-ACM0001 

4 1799 VM0015 1225 VM0017 839 AR-ACM0001 

5 1153 AR-ACM0003 889 AR-AMS0001 838 AR-ACM0001 

6 658 AR-AM0003 737 AR-AMS0001 1377 VM0003 

7 796 AR-AMS0001 562 VM0009 1060 VM0003 

8 958 VM0015 1408 VM0009 1367 VM0003 

9 1218 VM0007 996 AR-AMS0001 872 VM0012 

10 868 VM0007 597 AR-AMS0001 919 AR-ACM0001 

11 844 VM0007 596 AR-AMS0001   

12 113 No data 595 AR-AMS0001   

13 1496 AR-AMS0007 594 AR-AMS0001   

14 985 VM0007 612 VM0009   

15 944 VM0015 1468 VM0032   

16 1455 VM0015     

17 1360 VM0015     

18 1397 AR-AMS0007     

19 1351 No data     

20 1067 VM0007     

21 687 AR-ACM0001     

 Uruguay India Indonesia 

No. Project ID Methodology Project ID Methodology Project ID Methodology 

1 2411 AR-ACM0003 1171 VM0017 2403 VM0007 

2 920 AR-ACM0001 1704 VM0017 2395 AR-AM0014 

3 961 AR-ACM0001 1015 AR-AMS0005 1899 VM0007 
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4 960 AR-ACM0001 994 AR-AMS0001 1498 VM0007 

5 965 AR-ACM0001 1328 AR-ACM0003 1493 AR-AM0014 

6 962 AR-ACM0001 1463 AR-AM0014 674 VM0004 

7 1543 AR-ACM0003 1176 AMS-111.AU 1477 VM0007 

8 959 AR-ACM0001     

 Guatemala Madagascar Senegal 

No. Project ID Methodology Project ID Methodology Project ID Methodology 

1 1622 VM0015 1327 AR-ACM0003 2407 VM0015 

2 514 AR-ACM0001 1743 VM0007 2406 VM0007 

3 1558 AR-ACM0003 1311 VM0015 1760 AR-AMS0003 

4 1541 VM0015 1047 VM0015 1318 AR-AM0014 

5 1538 AR-ACM0003 1215 VM0007 1071 AR-ACM0003 

6 1384 VM0015     

 Tanzania Canada South Africa 

No. Project ID Methodology Project ID Methodology Project ID Methodology 

1 1900 VM0007 2322 VM0010 721 AR-AMS0002 

2 1897 VM0007 1916 VM0034 1343 AR-ACM0003 

3 142 AR-AM0005 1150 VM0010 720 AR-AM0002 

4 1325 VM0015 607 VM0012 1339 AR-AMS0007 

5 1381 VM0006     

 Australia Cambodia Belize 

No. Project ID Methodology Project ID Methodology Project ID Methodology 

1 641 VM0010 1748 VM0009 812 VM0007 

2 1285 VM0010 1689 VM0009 852 VM0007 

3 605 VM0010 1650 VM0015 1326 VM0007 

4 587 VM0010 904 VM0006 647 VM0007 

 Chile Myanmar Mexico 

No. Project ID Methodology Project ID Methodology Project ID Methodology 
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1 886 AR-ACM0001 2088 AR-AM0014 1740 AR-ACM0003 

2 1055 AR-ACM0003 1848 VM0006 1414 AR-AM0007 

3 1175 VM0007 1764 AR-AM0014   

 Ghana Nicaragua DRC 

No. Project ID Methodology Project ID Methodology Project ID Methodology 

1 2410 AR-ACM0003 2365 AR-ACM0003 934 VM0009 

2 987 AR-ACM0001 1085 AR-ACM0001 1359 VM0006 

 Mozambique Congo Ethiopia 

No. Project ID Methodology Project ID Methodology Project ID Methodology 

1 2085 AR-ACM0003 2319 AR-ACM0003 1340 VM0015 

2 1674 VM0007 1052 VM0011 1443 AR-ACM0003 

 Papua New-Guinea (PNG) Sierra Leone Malaysia 

No. Project ID Methodology Project ID Methodology Project ID Methodology 

1 2293 VM0009 2401 AR-AM0003 672 VM0005 

2 1122 VM0007 1201 VM0007   

 Pakistan Russian Federation New Zealand 

No. Project ID Methodology Project ID Methodology Project ID Methodology 

1 2250 VM0033 1544 VM0010 1246 VM0017 

 Ecuador Guinea-Bissau Panama 

No. Project ID Methodology Project ID Methodology Project ID Methodology 

1 1080 None stated 2324 VM0007 1881 VM0015 

 Romania Spain   

No. Project ID Methodology Project ID Methodology Project ID Methodology 

1 2386 VM0012 1501 VM0005   

(Source: Adapted from VERRA Standards for a Sustainable Future, n.d.) 

The results from phase three, step 4, of the study reveal that of the 257 AFOLU projects identified, 

twelve off them are coastal wetland projects. Figure 3 is a graph showing the number of blue carbon 
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projects in relation to total AFOLU projects for the countries that have blue carbon projects ranked 

from highest number of blue carbon projects to lowest number of blue carbon projects.  

 
Figure 3: Number of VCS blue carbon projects in relation to number of AFOLU projects ranked highest 

number of blue carbon projects to lowest 

(Source: Adapted from VERRA Standards for a Sustainable Future, n.d.) 

The total number of AFOLU projects (257) indicated in Figure 3 includes all 38 countries in the study, 

but only the countries with blue carbon projects are represented in the graph. Figure 3 shows that of 

the 38 countries in the study, eight are implementing blue carbon projects. Senegal ranks the 

highest with a total of three, Indonesia and Myanmar rank second with two blue carbon projects 

each and Colombia, India, Guinea-Bissau, Pakistan and China each have one blue carbon project. The 

other 30 countries in the study, including South Africa, have zero blue carbon projects. Expressed as 

a percentage, 4.7% of all AFOLU projects in the study are blue carbon projects and 0.007% of all VCS 

projects in the study are blue carbon projects. 

4.4. GS blue carbon projects 

The search on the GS database revealed that eleven projects are being implemented in the category 

of land-use activities and nature-based solutions, however, none of them are coastal wetland 

projects. 
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4.5. Analysis of management strategies used in global blue carbon projects 

4.5.1. Carbon standard  

Although the results of phase two of the methodology revealed that the Senegal (5265) project is 

using the CDM standard and is registered as a small-scale A/R blue carbon project, further reading 

revealed that this project was incorporated into the Senegal Verra VCS (1318) project shortly after 

registration with the CDM and essentially became the first instance of the new VCS grouped project. 

Therefore, in this study, the Senegal project (5265) is not listed as a separate CDM project, but 

instead, the results for this project have been incorporated into the Senegal VCS (1318) project. The 

phase one analysis revealed that there are no CDM A/R large-scale projects listed on the CDM 

database. Therefore, there are currently no blue carbon projects actively using the CDM compliance 

market standard. There are also no blue carbon projects using the Gold Standard. All twelve projects 

identified in this study are currently using the VERRA VCS voluntary market standard. 

4.5.2. Project proponent 

Table 15 is a summary of the project proponents for all twelve blue carbon projects identified in the 

study with a description of the type of organisation that the project proponent is. 

Table 15: Summary of project proponents for the twelve blue carbon projects 

No. Country Project ID Project proponent Description 

1 Senegal 2406 ALLCOT A.G. Private organisation 

2 Senegal 1760 ALLCOT A.G. & Oceanium Private–local NGO 
partnership 

3 Senegal 1318 Livelihoods Fund Private organisation 

4 Colombia 2290 Conservation International International NGO 

5 Indonesia 2395 Japan Asia Group Limited Private organisation 

6 Indonesia 1493 Livelihoods Fund Private organisation 

7 Myanmar 2088 Worldview International Foundation International NGO 

8 Myanmar 1764 Worldview International Foundation International NGO 

9 India 1463 Livelihoods Fund Private organisation 

10 Guinea-Bissau 2324 Institute for Biodiversity and Protected 
Areas (IBAP) 

Government institution 
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11 China 2343 Third Institute of Oceanography, 
Ministry of Natural Resources 

Government institution 

12 Pakistan 2250 Indus Delta Capital & Forest and 
Wildlife Department 

Public–private partnership 

(Source: Agresta S. Coop., 2014; ALLCOT A.G., 2020; ALLCOT Group & Oceanium, 2018; Conservation 

International, 2020; IBAP, 2020; Indus Delta Capital, 2021; Japan Asia Group Ltd., 2020; Lin, 2020; NEWS, 2015; 

Vanniarachchy, 2020; WIF, 2018; YAGASU, 2015) 

Figure 4 is an analysis of the project proponents for the twelve blue carbon projects in the study as 

summarised in Table 15. 

 

Figure 4: Analysis of project proponents 

As can be seen in Figure 4, the project proponent for five projects is a private organisation: Senegal 

(2406), Senegal (1318), Indonesia (2395), Indonesia (1493) and India (1463). For three projects, the 

project proponent is an international NGO: Colombia (2290), Myanmar (2088) and Myanmar (1764). 

For two projects, Guinea-Bissau (2324) and China (2343), the project proponent is a government 

institution. One project, the Senegal (1760) project, has two project proponents: a local NGO in 

partnership with a private organisation. One project, the Pakistan (2250) project, has two project 

proponents in a public–private partnership. 

Although seven projects have a private sector proponent, the number of private organisations 

involved across these seven projects is only four: ALLCOT A.G is involved in two projects, the 

Livelihoods Fund is involved in three projects, Japan Asia Group Limited is involved in one project 

and Indus Delta Capital is involved in one project.  
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4.5.3. Project boundary 

Table 16 is a summary of the project boundaries and associated emissions reductions for the twelve 

blue carbon projects identified in the study. The scope of the analysis of project boundary for this 

study extends to five management considerations for selecting a project boundary: project area, 

estimated emissions reductions, project crediting period (temporal boundary), whether to 

implement the project as a grouped project, and carbon pools included. There are several factors 

that need to be considered when choosing a project site including climate conditions, topography, 

type of soil, hydrological conditions and vegetation types. All twelve projects in the study chose sites 

based on the suitability of these factors for implementation of blue carbon activities and are not 

discussed in detail here.   
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Table 16: Summary of project boundaries and estimated emissions reductions 

No. Country Project ID Project start 
date 

Grouped/Not grouped 
project 

Project area 
(ha) 

Total ER     
(tCO2e)              

Crediting 
period (years) 

EAER        
(tCO2e/yr) 

EAER/ha 
(tCO2e/ha/yr) 

1 Senegal 2406 01/06/2020 Grouped 1 741.90 76 427.00 30 2 547.57 1.46 

2 Senegal 1760 01/08/2018 Grouped 3 700.00 986 242.86 30 32 874.76 8.89 

3 Senegal 1318 31/07/2009 Grouped 10 415.12 1 457 945.10 30 48 598.17 4.67 

4 Colombia 2290 15/05/2015 Grouped 7 645.70 1 221 717.00 30 40 723.90 5.33 

5 Indonesia 2395 05/08/2016 Not grouped 23 492.00 5 459 588.00 30 181 986.27 7.75 

6 Indonesia 1493 14/06/2011 Grouped 5 000.00 2 494 121.00 20 124 706.05 24.94 

7 Myanmar 2088 01/05/2020 Not grouped 4 500.00 9 419 085.00 20 470 954.25 104.66 

8 Myanmar 1764 15/05/2015 Not grouped 2 146.48 3 680 125.00 20 184 006.25 85.72 

9 India 1463 28/09/2010 Grouped 4 623.98 1 024 976.00 20 51 248.80 11.08 

10 Guinea-Bissau 2324 31/03/2011 Not grouped 145 698.00 1 806 617.00 20 90 330.85 0.62 

11 China 2343 30/04/2015 Not grouped 380.40 102 156.00 40 2 553.90 6.71 

12 Pakistan 2250 19/02/2015 Not grouped 224 997.00 127 367 033.00 60 2 122 783.88 9.43 

    Sum 434 340.58 155 096 032.96  3 353 314.65  

    Highest 224 997.00 127 367 033.00 60 2 122 783.88 104.66 

    Lowest 380.40 76 427.00 20 2 547.57 0.62 

    Average 36 195.05 12 924 669.41  279 442.89 22.61 

Stellenbosch University https://scholar.sun.ac.za



 
78 

 

(Source: Agresta S. Coop., 2014; ALLCOT A.G., 2020; ALLCOT Group & Oceanium, 2018; Conservation 

International, 2020; IBAP, 2020; Indus Delta Capital, 2021; Japan Asia Group Ltd., 2020; Lin, 2020; NEWS, 2015; 

Vanniarachchy, 2020; WIF, 2018; YAGASU, 2015) 

An analysis of project area shows that the project with the smallest area is the China (2343) project 

with an area of 380.4 ha and the project with the largest area is the Pakistan (2250) project with an 

area of 224 997 ha. The total area for the twelve projects is 434 340.58 ha and the average area is 

36 195.05 ha. Figure 5 is a graph showing the number of projects according to five area ranges: less 

than 2 000 ha, 2 000–5 000 ha, 5 001–10 000 ha, 10 001–100 000 ha and greater than 100 000 ha. 

 

Figure 5: Analysis of number of projects per area range 

The area range analysis in Figure 5 shows that there is a relatively wide range of areas across the 

twelve projects in the study. Of the five designated area ranges in the study, the 2 000–5 000 ha 

range contains the highest number of projects, measuring five projects. There are two projects each 

for area ranges less than 2 000 ha, 10 001–100 000 ha and greater than 100 000 ha and there is one 

project on an area between 5 001 and 10 000 ha.  

An analysis of estimated annual emissions reduction (EAER) according to the data in Table 16 shows 

that the project with the lowest EAER is the Senegal (2406) project with 2 547.57 tCO2e/yr and the 

project with the highest EAER is the Pakistan (2250) project with 2 122 783.88 tCO2e/yr. The total 

EAER across all twelve projects is 3 353 314.65 tCO2e/yr and the average EAER is 279 442.89 

tCO2e/yr. Using the Microsoft Excel correlation function, it is estimated that the correlation 

coefficient between area and EAER is 0.80, which indicates a fairly strong positive relationship 

between project area and EAER. 
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Another project boundary consideration included in this study is an analysis of the temporal 

boundary or crediting period across the twelve projects. Figure 6 is an analysis of the project 

crediting period across the twelve projects according to the data in Table 16.  

 

Figure 6: Analysis of project crediting period 

The analysis shows that five projects have a crediting period of 20 years, five projects have a 

crediting period of 30 years, one project has a crediting period of 40 years and one project has a 

crediting period of 60 years. 

In addition to the establishment of the geographical and temporal project boundaries and associated 

estimated emission reductions, other important management strategies need to be implemented 

during the process of selecting the project boundary. One of these strategies is the decision whether 

to register the project as a grouped project or not. Figure 7 is a graph analysing the number of 

projects in the study that are grouped projects versus the number of projects that are not grouped 

projects according to the data in Table 16. 
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Figure 7: Analysis of number of projects that are grouped vs not grouped 

The analysis shows that half the projects in the study are grouped projects and half the projects are 

not grouped projects.  

The final project boundary consideration analysed in this study is the selection of carbon pools to 

include for GHG emissions reduction accounting. The inclusion of the above-ground biomass (AGB) 

and below-ground biomass (BGB) carbon pools are compulsory in all the methodologies that apply 

or may apply to blue carbon ecosystems. However, the inclusion of the dead wood (DW), soil organic 

carbon (SOC) and litter carbon pools are optional. The inclusion of the litter carbon pool is not 

recommended because of the high turnover and displacement of this carbon pool as a result of tidal 

currents. Table 17 is a summary of the carbon pools included in the twelve projects in the study. 

Table 17: Summary of carbon pools (baseline and project) included in the projects  

No. Country Project ID AGB BGB DW Litter SOC 

1 Senegal 2406 Yes Yes No No Yes 

2 Senegal 1760 Yes Yes No No Yes 

3 Senegal 1318 Yes Yes Yes No Yes 

4 Colombia 2290 Yes Yes Yes No Yes 

5 Indonesia 2395 Yes Yes No No No 

6 Indonesia 1493 Yes Yes Yes No Yes 

7 Myanmar 2088 Yes Yes No No Yes 
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8 Myanmar 1764 Yes Yes No No Yes 

9 India 1463 Yes Yes Yes No Yes 

10 Guinea-Bissau 2324 Yes Yes No No No 

11 China 2343 Yes Yes No No Yes 

12 Pakistan 2250 Yes Yes No No Yes 

(Source: Agresta S. Coop., 2014; ALLCOT A.G., 2020; ALLCOT Group & Oceanium, 2018; Conservation 

International, 2020; IBAP, 2020; Indus Delta Capital, 2021; Japan Asia Group Ltd., 2020; Lin, 2020; NEWS, 2015; 

Vanniarachchy, 2020; WIF, 2018; YAGASU, 2015) 

Figure 8 is an analysis of the carbon pools included in the emissions reduction accounting process 

across the twelve blue carbon projects in the study according to the data in Table 17. 

 

Figure 8: Analysis of carbon pools included in emissions reduction accounting 

As expected, all twelve projects include the AGB and BGB carbon pools and exclude the litter carbon 

pool. The analysis shows that ten of the twelve projects include the SOC carbon pool with only the 

Indonesia (2395) and Guinea-Bissau (2324) not including it. Only four projects include the DW 

carbon pool in their emissions reduction accounting process; these are the Senegal (1318), Colombia 

(2290), Indonesia (1493) and India (1463) projects. 
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degraded. According to the literature, threats outside of the project boundary should be included in 

this analysis. This is important because the success of blue carbon projects depends on successful 

interventions to address all threats/drivers of degradation within and without the project boundary. 

Addressing only project-boundary problems may be insufficient to ensure project permanence if 

there are significant out-of-project-boundary threats to the blue carbon project site. Table 18 is a 

summary of the anthropogenic threats/drivers of degradation of the blue carbon ecosystems in the 

study.
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Table 18: Summary of anthropogenic threats/drivers of degradation 

No. Country Project 
ID 

Crop 
agriculture 

Livestock 
pressure 

Wood 
consumption 

Infrastructure Aquaculture Tourism Pollution Water 
abstraction 

Over-
exploitation  

Population 
growth 

Salt 
production 

1 Senegal 2406            

2 Senegal 1760            

3 Senegal 1318            

4 Colombia 2290            

5 Indonesia 2395            

6 Indonesia 1493            

7 Myanmar 2088            

8 Myanmar 1764            

9 India 1463            

10 Guinea-Bissau 2324            

11 China 2343            

12 Pakistan 2250            
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(Source: Agresta S. Coop., 2014; ALLCOT A.G., 2020; ALLCOT Group & Oceanium, 2018; Conservation 

International, 2020; IBAP, 2020; Indus Delta Capital, 2021; Japan Asia Group Ltd., 2020; Lin, 2020; NEWS, 2015; 

Vanniarachchy, 2020; WIF, 2018; YAGASU, 2015) 

Figure 9 is an analysis of the anthropogenic threats/drivers of degradation of the blue carbon 

ecosystems in the study according to the data in Table 18. 

 

Figure 9: Analysis of anthropogenic threats/drivers of degradation 

The analysis of anthropogenic threats/drivers of degradation demonstrates that threats/drivers of 

degradation within the project boundary as well as those outside the project boundary or potentially 

outside the project boundary are included in the project assessments. Upstream water abstraction 

and pollution would almost certainly be occurring outside the project boundary and population 

growth and infrastructure development could be occurring within the project boundary, outside the 

project boundary or a combination of both. Of the remaining seven threats/drivers of degradation, 

six of these are related to consumptive use of the ecosystem (crop agriculture, wood consumption, 

aquaculture, overexploitation of fisheries, livestock pressure and salt production). Only tourism is 

not a direct consumptive use of the ecosystem, although it may be if tourists consume products 

derived from the ecosystem and/or engage in activities that harm the ecosystem. 

Crop agriculture and mangrove wood consumption are the most prevalent threats and/or drivers of 

ecosystem degradation across the twelve projects in the study, with ten out of twelve projects citing 

these activities. All ten projects that cited crop agriculture noted that ecosystem conversion was 
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mainly for the purpose of installing rice paddies and the Indonesia (1493) and Guinea-Bissau (2324) 

projects noted that there was also pressure for conversion to oil palm plantations. The projects that 

cited mangrove wood consumption as a threat/driver of degradation noted that mangrove wood is 

used for cooking, charcoal production and construction. In addition to crop agriculture and 

mangrove wood consumption, aquaculture and infrastructure development also featured 

prominently as threats and/or drivers of ecosystem degradation in the study, with seven projects 

citing these activities. Population growth, overexploitation of fisheries and pollution were cited in 

four projects and livestock pressure and upstream water abstraction featured in three of the twelve 

projects. Tourism and salt production were cited as threats and/or drivers of ecosystem degradation 

the least number of times, with only two projects mentioning these activities. It is noteworthy that 

the two projects that did not cite crop agriculture – Indonesia (2395) and India (1463) – both cited 

aquaculture as threats/drivers of degradation and the India (1463) project cited livestock pressure as 

well. This indicates that although the land is not being used for crops, it is still being used for food 

provision.  

4.5.5. Land tenure, ecosystem health and land use 

Table 19 is a summary of land ownership, land management rights, ecosystem health and land use 

across the twelve projects in the study. In terms of ecosystem health, the summary table shows that 

two projects, the Indonesia (1493) and Myanmar (2088) projects, are being implemented on land 

that has already been degraded and subsequently abandoned. Three projects – Senegal (2406), 

Senegal (1760) and Senegal (1318) – are being implemented on land that has been degraded but is 

still being utilised and is at risk of further degradation from the threats/drivers of degradation 

mentioned previously. Six projects are being implemented in protected areas or transitional zones 

where destructive activities are illegal, but still occurring because of a combination of socio-

economic conditions, traditional livelihood methods and poor law enforcement. These are the  

Colombia (2290), Indonesia (2395), India (1463), Guinea-Bissau (2324), China (2343) and Pakistan 

(2250) projects.
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Table 19: Summary of land ownership, land management rights, ecosystem health and land-use regime 

No. Country Project ID Land ownership Land management rights Ecosystem health Land-use regime 

1 Senegal 2406 State-owned Local government Degraded mangrove habitat Seafood harvesting 

2 Senegal 1760 State-owned Local government Degraded mangrove habitat Seafood harvesting 

3 Senegal 1318 State-owned Local government Degraded mangrove habitat Seafood harvesting 

4 Colombia 2290 State-owned Local government Degraded mangrove habitat and intact 

habitat at risk of degradation 

Protected area 

5 Indonesia 2395 State-owned Local government Degraded mangrove habitat and intact 

habitat at risk of degradation 

Protected area – The local company 

(TAP) has acquired a business 

concession for the duration of the 

project 

6 Indonesia 1493 Community-owned Village councils Degraded and abandoned mangrove 

habitat 

Abandoned fish/shrimp ponds and 

coastal/river mudflats 

7 Myanmar 2088 State-owned Local government Degraded and abandoned mangrove 

habitat 

The land has been leased to the 

project proponent and local 

communities for the duration of the 

project 
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8 Myanmar 1764 State-owned Local government Degraded mangrove habitat at risk of 

further degradation 

The land has been leased to Pathein 

University and Village Tract mangrove 

Conservation Committees  

9 India 1463 State-owned Village councils Degraded mangrove habitat at risk of 

further degradation 

Transition zone outside of the 

Biosphere Reserve 

10 Guinea-Bissau 2324 State-owned National government Intact habitat, including mangroves at 

risk of degradation 

Protected area (national park) 

11 China 2343 State-owned National government Degraded mangrove habitat at risk of 

further degradation 

Protected area (national park) 

12 Pakistan 2250 State-owned Provincial government Degraded coastal habitat at risk of 

further degradation 

Protected area 

(Source: Agresta S. Coop., 2014; ALLCOT A.G., 2020; ALLCOT Group & Oceanium, 2018; Conservation International, 2020; IBAP, 2020; Indus Delta Capital, 2021; Japan Asia 

Group Ltd., 2020; Lin, 2020; NEWS, 2015; Vanniarachchy, 2020; WIF, 2018; YAGASU, 2015) 

Stellenbosch University https://scholar.sun.ac.za



 
88 

 

Figure 10 is a graph showing the number of projects in the study that are taking place on state-

owned land, community-owned land and privately-owned land. 

 

Figure 10: Analysis of land ownership 

The analysis of land ownership according to the data in Table 19 shows that 11 of the twelve 

projects are being implemented on state-owned land, one project is on community-owned land and 

none of the projects are being implemented on privately-owned land. 

Figure 11 is a graph analysing where land management rights reside across the twelve projects 

according to the data in Table 19. 

 

Figure 11: Analysis of land management rights 
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The analysis in Figure 11 shows that land management rights across the twelve projects resides 

predominantly with local government (seven projects); for two projects, the Guinea-Bissau (2324) 

and China (2343) projects, land management rights reside with the national government, and for 

one project, the Pakistan (2250) project, land management rights reside with the provincial 

government. Local village councils have the land management rights in two projects, the Indonesia 

(1493) and India (1463) projects. 

4.5.6. Stakeholders 

The purpose of this analysis is to identify the stakeholders for each study, but it does not delve into a 

detailed description of the nature of the relationships. While it is possible to identify, to a certain 

extent, the purpose of each stakeholder, the information available in the project design documents 

is not sufficient to determine partnership structures, leadership structures, strategies, decision-

making mechanisms or communication arrangements. To obtain this information, it will be 

necessary to conduct surveys with all relevant organisations and/or individuals. Table 20 is a 

summary of the stakeholders involved in each project with the highlighted segments indicating the 

stakeholders who are the project proponents. 
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Table 20: Summary of project stakeholders 

 Stakeholders 

No. Country Project 
ID 

National 
government 

Local/Prov 
government 

International 
NGO 

Local NGO Private 
sector 

Research 
institute  

Local 
communities 

Technical 
experts 

Legal 
experts 

Law 
enforcement 

1 Senegal 2406           

2 Senegal 1760           

3 Senegal 1318           

4 Colombia 2290           

5 Indonesia 2395           

6 Indonesia 1493           

7 Myanmar 2088           

8 Myanmar 1764           

9 India 1463           

10 Guinea-Bissau 2324           

11 China 2343           

12 Pakistan 2250           

 (Source: Agresta S. Coop., 2014; ALLCOT A.G., 2020; ALLCOT Group & Oceanium, 2018; Conservation International, 2020; IBAP, 2020; Indus Delta Capital, 2021; Japan Asia 

Group Ltd., 2020; Lin, 2020; NEWS, 2015; Vanniarachchy, 2020; WIF, 2018; YAGASU, 2015) 
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Figure 12 is an analysis of the stakeholders involved across the twelve projects according to the 

data in Table 20. 

 

Figure 12: Analysis of project stakeholders 

The results of the stakeholder analysis demonstrate that all twelve projects involve numerous 

stakeholders including different levels of government, private organisations, NGOs, research 

institutions and local communities. It is noted that two of the projects with the lowest number of 

stakeholders – Senegal (2406), with five stakeholders and Myanmar (2088), with four stakeholders – 

are still under development and have project start dates of 1 June 2020 and 1 May 2020 

respectively. It is specified in their project design documents that the other entities involved in these 

projects will be named in the final project design documents. Therefore, these numbers are 

provisional and the correct number of stakeholders will need to be determined once the final 

documents have been submitted.  

The involvement of the national government in eleven projects demonstrates its importance for 

successful planning and implementation of blue carbon projects. For example, the three Senegal 

projects are part of an effort to establish a “harmonized framework” of programmes aligned to the 

National Action Plan to Combat Desertification, the National Strategy for Implementation towards 

Climate Change, the National Strategy for Sustainable Development, the National Action Plan for the 

Conservation of Biodiversity and the National Strategy for Poverty Reduction. In the case of the 

Indonesia (2395) project, the project proponent has acquired a business concession from the 
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national government to implement a blue carbon project in the protected area. The project 

proponent for the Indonesia (1493) project has acquired a letter of recommendation from the 

Ministry of Forestry and, when necessary, there is also cooperation with the Forestry Department to 

enforce the law on coastal green belt protection. The project proponent of the Myanmar (2088) 

project has been approved by the Myanmar Ministry of Home Affairs as an international NGO and 

has a long-term memorandum of understanding for a partnership with the Myanmar Ministry of 

Natural Resources, Forest Department and Environmental Conservation. In the case of the Guinea-

Bissau (2324) project, the state has granted, by decree, specific power to the Institute of Biodiversity 

and Protected Areas (IBAP) to manage the protected area and in the case of the China (2343) 

project, the national government is the project proponent. Although the Pakistan (2250) project 

does not have a direct partnership with the national government, the Provincial Government of 

Sindh Province is the project proponent for this project together with a private organisation; so the 

government is directly invested in the project outcomes (denoted by the green bar alongside the 

national government analysis in Figure 12). In addition to the involvement of national or provincial 

government for successful project planning and implementation, the involvement of local 

government and local communities in all twelve projects demonstrates the key role of these 

stakeholders for project success.  

The critical role of the private sector in blue carbon projects also needs to be acknowledged. Private 

sector organisations are involved in seven of the twelve projects, but in all seven cases they are the 

project proponent. This means that without the involvement of these entities, the projects would 

not take place. It is noted that three of the five projects that do not have a private organisation as 

their project proponent are having financial difficulties that are impeding successful implementation 

of project activities. These are the Colombia (2290), Guinea-Bissau (2324) and China (2343) projects, 

with the Colombia (2290) and Guinea-Bissau (2324) projects being reliant on donor support. Efforts 

to reduce dependency on donor support in Guinea-Bissau are underway with the establishment of 

the BioGuinea Foundation, which aims to secure sustainable long-term financing streams for the 

country’s national parks and biodiversity. 

Technical expertise is an essential requirement for the successful implementation of all blue carbon 

projects. In four projects (indicated by the green bar in Figure 12) the project proponent has in-

house technical expertise: Senegal (2406), Senegal (1760), Colombia (2290) and Myanmar (2088) 

and in the remaining eight projects the technical expertise is provided by a separate specialist entity. 

Four projects have required legal expertise: the three Senegal projects have needed advice on issues 
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of land tenure and the Pakistan (2250) project required legal expertise for the drafting of contracts 

between the Provincial Government of Sindh and the project proponent. 

Another important stakeholder identified in the study is the need for a research partner. Five 

projects in the study involve at least one research partner. For the Colombia (2290) project, the 

research partner, INVEMAR, is a marine and coastal research institute of Colombia, linked to the 

Ministry of Environment. The Myanmar (1764) project has three research partners: two universities 

and the Forest Research Institute (FRI), which is linked to the Department of the Ministry of Natural 

Resources and Environmental Conservation. For the Guinea-Bissau (2324) project, the research 

partner is IBAP, which falls under the Ministry of the Environment but has “administrative, financial 

and patrimonial autonomy” and can develop independent policies regarding conservation of 

biodiversity and protected areas (IBAP, n.d.). The research partner for the China (2343) project is the 

Third Institute of Oceanography, a scientific research institution linked to the Ministry of Natural 

Resources and is also the project proponent. The Pakistan (2250) project is being supported by the 

Pakistan Forest Institute (PFI), which is a provincial government research and development 

organisation. 

The NGO sector also features prominently in this analysis, with four projects involving an 

international NGO. In three of these four projects – Colombia (2290), Myanmar (2088) and Myanmar 

(1764) – the international NGO is the project proponent. Five projects involve local NGOs and in one 

of these cases, Senegal (1760), the local NGO is a joint project proponent together with the private 

organisation, ALLCOT A.G. One project, the Colombia (2290) project, involves both an international 

and a local NGO. All five projects in the study that involve a local NGO mentioned the vital role of the 

local NGO in creating an effective communication link between the project proponent and local 

communities. In all cases the local NGO has an existing relationship with local communities based on 

trust that has taken many years to build.  

Six projects have identified law enforcement agencies as critical to their success because although 

destructive extractive activities have been banned in the project zones, these are still occurring 

despite the bans. Three of these projects are taking place in protected areas: Colombia (2290), 

Guinea-Bissau (2324) and Pakistan (2250). The India (1463) project is taking place in the buffer zone 

outside the biosphere reserve; the Myanmar (1764) project is taking place on land that has been 

leased by the state to the project proponent and the Indonesia (1493) project is taking place on 

community-owned land managed by local village councils. Although the land ownership and land-

use arrangements differ somewhat across these six projects, all have identified the need for a law 

enforcement partner to assist with controlling illegal activities.   
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4.5.7. Methodology 

An important management decision that must be made during the development of a blue carbon 

project is the choice of methodology. This decision will be largely influenced by the type of project 

activity planned for the project site. The activity could be conservation of blue carbon habitat at risk 

of degradation, the restoration of degraded habitat or a combination of conservation and 

restoration activities. Table 21 is a summary of the activities and methodologies used in the twelve 

projects in the study. 

Table 21: Summary of project activities and methodologies used 

No. Country Project ID Project activity Methodology 

1 Senegal 2406 Conservation & Restoration VM0007 

2 Senegal 1760 Restoration AR-AMS0003 

3 Senegal 1318 Restoration AR-AM0014 

4 Colombia 2290 Conservation & Restoration VM0007 

5 Indonesia 2395 Conservation & Restoration VM0007 & AR-AM0014 

6 Indonesia 1493 Restoration AR-AM0014 

7 Myanmar 2088 Restoration AR-AM0014 

8 Myanmar 1764 Restoration AR-AM0014 

9 India 1463 Restoration AR-AM0014 

10 Guinea-Bissau 2324 Conservation VM0007 

11 China 2343 Restoration AR-AM0014 

12 Pakistan 2250 Restoration VM0033 

(Source: Agresta S. Coop., 2014; ALLCOT A.G., 2020; ALLCOT Group & Oceanium, 2018; Conservation 

International, 2020; IBAP, 2020; Indus Delta Capital, 2021; Japan Asia Group Ltd., 2020; Lin, 2020; NEWS, 2015; 

Vanniarachchy, 2020; WIF, 2018; YAGASU, 2015) 

Figure 13 is a graph analysing the project activities implemented across the twelve projects in the 

study according to the data in Table 21. The analysis shows that eight of the projects in the study are 

restoration projects, three of the projects combine conservation and restoration activities and one 

project is a conservation project. 
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Figure 13: Analysis of project activities 

Figure 14 is a graph analysing the methodologies used for the twelve blue carbon projects in the 

study according to the data in Table 21.  

 

Figure 14: Analysis of methodologies used  

The analysis reveals that seven of the projects use the CDM large-scale AR-AM0014 methodology, 

four of the projects use the VCS VM0007 methodology, one project uses the CDM small-scale AR-

AMS0003 methodology and one project uses the VCS VM0033 methodology. Although there are 

only twelve projects in the study, the graph shows thirteen methodology applications. This is 

because one project, the Indonesia (2395) project used two methodologies, one for its conservation 

activities (VM0007) and one for its restoration activities (AR-AM0014). The four projects using the 
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VM0007 methodology coincides with the four conservation projects. Currently, the only available 

methodology for blue carbon conservation projects is the VM0007 methodology. However, there are 

more options when it comes to blue carbon restoration activities.  

4.5.8. Additional CCB certification 

Table 22 is a summary of all twelve projects indicating which projects have applied for additional 

CCB certification and which have not. 

Table 22: Summary of projects acquiring additional CCB certification 

No. Country Project ID Application for CCB 
certification 

1 Senegal 2406 No 

2 Senegal 1760 No 

3 Senegal 1318 No 

4 Colombia 2290 Yes 

5 Indonesia 2395 No 

6 Indonesia 1493 Yes 

7 Myanmar 2088 No 

8 Myanmar 1764 No 

9 India 1463 No 

10 Guinea-Bissau 2324 No 

11 China 2343 Yes 

12 Pakistan 2250 Yes 

(Source: Agresta S. Coop., 2014; ALLCOT A.G., 2020; ALLCOT Group & Oceanium, 2018; Conservation 

International, 2020; IBAP, 2020; Indus Delta Capital, 2021; Japan Asia Group Ltd., 2020; Lin, 2020; NEWS, 2015; 

Vanniarachchy, 2020; WIF, 2018; YAGASU, 2015) 

Figure 15 is an analysis of the number of projects in the study that have applied for additional CCB 

certification according to the data in Table 22.  
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Figure 15: Analysis of number of projects acquiring additional CCB certification 

The analysis shows that four of the twelve projects have applied for additional CCB certification, 

whereas eight projects have not.  

4.5.9. Level of community engagement 

For the analysis of level of community engagement, a conceptual framework has been designed that 

will be used to assess the level at which local communities have been engaged in each project. This 

conceptual framework is based on the Robles-Schrader continuum of community engagement 

illustrated in Figure 16.  

 

Figure 16: Continuum of level of community engagement 

 (Source: Robles-Schrader, 2019) 

According to the continuum in Figure 16, actions involving communities that occur on the left side of 

the continuum represent lower levels of engagement than actions towards the right side of the 

continuum (Robles-Schrader, 2019). With each stage from left to right, actions involve more 
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community involvement and improvement in communication flows (Robles-Schrader, 2019). At the 

first threshold, Inform, there is a low level of community engagement and communication flow is 

one-directional, flowing only from project implementers to community members for the purpose of 

providing information (Robles-Schrader, 2019). At the second stage, Consult, there is more 

community involvement and there is some bidirectional communication flow as project 

implementers get information or feedback from community members (Robles-Schrader, 2019). The 

third stage, Involve, entails better community engagement with higher levels of community 

participation and greater cooperation between entities (Robles-Schrader, 2019). Communication at 

this stage is bidirectional (Robles-Schrader, 2019). At the fourth stage, Collaborate, there is a high 

level of community involvement, communication flow is bidirectional and entities cooperate fully 

with one another (Robles-Schrader, 2019). The fifth stage, Empower, represents the highest level of 

community participation, with strong bidirectional communication and strong partnership structures 

between entities (Robles-Schrader, 2019).  

Based on this model and according to the recommendations of Crooks et al., (2014) for effective 

community engagement as well as observations made during the empirical study, five 

activities/criteria have been identified to represent the five stages of community engagement along 

the continuum from very low to very high levels of engagement (see Table 23). This conceptual 

framework is applicable to conservation projects, restoration projects or projects that combine 

conservation and restoration activities. 

Table 23: Conceptual framework for level of community engagement 

 Descriptors 

Activity/Criteria 1              
Very low 

2               
Low 

3     
Moderate 

4               
High 

5              
Very high 

Awareness raising      

Job creation x     

Sustainable livelihoods development x x    

Participation in project planning  x x x    

Alternative livelihoods development x x x  x  

According to this conceptual framework, there are five levels of community engagement along a 

continuum of increasing levels of engagement according to five criteria. The five criteria are: 

awareness raising, job creation, sustainable livelihoods development, participation in project 
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planning and alternative livelihoods development. The first criterion, awareness raising, entails 

actions within the local community that enhance understanding and appreciation of the importance 

of healthy blue carbon ecosystems and the long-term value of biodiversity. Examples of awareness 

raising actions across the twelve projects include hosting public meetings and workshops; doing slide 

and video presentations; conducting TV and radio talk-shows; distributing educational materials to 

villagers, teachers, school children and the wider public; surveys; school art competitions; blog posts 

and press releases. The second criterion, job creation, involves the creation of jobs that are directly 

related to the carbon activities of the project. For mangrove restoration projects, these activities 

may include propagule collection, transporting and planting as well as carbon stock monitoring. For 

conservation projects, activities may include cleaning and maintenance of streams, patrolling to 

minimise illegal activities as well as carbon stock monitoring. The third criterion, sustainable 

livelihoods development, refers to actions that enable local communities to manage natural 

resources in such a way that their livelihoods do not threaten the health of the ecosystem and/or 

contribute to its degradation. This criterion refers to livelihoods that threaten the health of 

ecosystems when practised unsustainably. Examples include conversion of habitat for crop 

agriculture, use of the ecosystem for livestock fodder, mangrove wood extraction, aquaculture and 

over-exploitation of seafood resources. The fourth criterion, participation in project planning, refers 

to actions that purposefully involve local communities in project planning and decision-making. The 

fifth and final criterion, alternative livelihoods development, refers to actions that enable local 

communities to develop livelihoods through activities that do not pose any threat to the health of 

the blue carbon ecosystem. That is not to say that such activities are not dependent on blue carbon 

ecosystems – they may well be – but that the practice of these activities does not drive ecosystem 

degradation. Examples of activities that classify as alternative livelihoods are beekeeping with native 

bees, production of goods from non-wood products, such as syrup or sweets from mangrove fruit or 

seed, and ecotourism. Actions for criteria two, three, four and five entail activities that build the 

capacity of local communities to successfully engage with the activities associated with each level of 

engagement.  

The standards for performance level are as follows: At performance level 1 (very low community 

engagement), the first criterion, awareness raising, has been met. The reason this action attains only 

a score of 1 is that the purpose of this action is mainly to provide information and does not explicitly 

involve the community in capacity-building activities and nor does it involve community 

collaboration or include the community in decision-making activities. While there may be some 

bidirectional communication flows in workshops and meetings, actions at level 1 do not necessarily 
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result in socio-economic benefits for the local community nor environmental benefits. At 

performance level 2 (low community engagement), the first two criteria have both been met – 

awareness raising and job creation. The addition of job creation scores a 2 on the community 

engagement continuum because actions that result in job creation for community members will 

involve capacity-building to enable community members to perform the functions of the job and 

provide socio-economic benefits to community members who gain employment through the project. 

This level of community engagement will involve some bidirectional communication and some 

cooperation between project implementers; it does not correlate precisely with the Robles-Schrader 

model, but rather falls somewhere between stage 2 (Consult) and stage 3 (Involve) on the Robles-

Schrader model of community engagement. There may also be some environmental benefit as 

project activities begin to be implemented. At performance level 3 (moderate community 

engagement), the first three criteria have all been met – awareness raising, job creation and 

sustainable livelihoods development. Sustainable livelihoods development scores a point higher on 

the continuum of community engagement because actions at this level involve further capacity-

building beyond only learning skills directly related to implementation of blue carbon activities, as 

well as greater cooperation between entities regarding how resources are managed. Actions at this 

level provide socio-economic benefits for community members beyond only those who are directly 

employed to perform project activities and may include local fishers, wood harvesters and farmers. 

Community engagement at this level is also likely to have greater environmental benefits as 

resources become managed more sustainably. This level of community engagement corresponds 

with stage 3 (Involve) on the Robles-Schrader model. At performance level 4 (high community 

engagement), the first four criteria have been met – awareness raising, job creation, sustainable 

livelihoods development and participation in project planning. At this level of engagement, 

community members shift from being project participants to being actively involved in project 

planning and decision-making. At level 4 community engagement, some community members 

actively take on leadership roles and assume more ownership of resources management. This level 

of community engagement corresponds with stage 4 (Collaborate) on the Robles-Schrader model. At 

performance level 5 (very high level of community engagement), all five assessment criteria have 

been met – awareness raising, job creation, sustainable livelihoods development, participation in 

project planning and alternative livelihoods development. Alternative livelihoods development 

attains the highest level of community engagement because it demonstrates strong bidirectional 

communication, the highest degree of collaboration between entities, community members 

becoming empowered to manage successful livelihoods, and the effective management of 

environmental resources. This level of community engagement results in socio-economic benefits 
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for more community members than at previous levels as well as greater environmental benefits as 

more people develop livelihoods that do not negatively impact on the ecosystem. Level 5 of the 

conceptual framework correlates with stage 5 of the Robles-Schrader model (Empower). Table 24 is 

a summary of the level of community engagement of each of the twelve projects in the study. 

Table 24: Summary of level of community engagement according to the conceptual framework  

No. Country Project 
ID 

Awareness 
raising 

Job  
creation 

Sustainable 
livelihoods 

Community 
participation 

Alternative 
livelihoods Score 

1 Senegal 2406      3 

2 Senegal 1760      4 

3 Senegal 1318      4 

4 Colombia 2290      5 

5 Indonesia 2395      5 

6 Indonesia 1493      5 

7 Myanmar 2088      5 

8 Myanmar 1764      5 

9 India 1463      3 

10 Guinea-Bissau 2324      4 

11 China 2343      3 

12 Pakistan 2250      5 

(Source: Agresta S. Coop., 2014; ALLCOT A.G., 2020; ALLCOT Group & Oceanium, 2018; Conservation 

International, 2020; IBAP, 2020; Indus Delta Capital, 2021; Japan Asia Group Ltd., 2020; Lin, 2020; NEWS, 2015; 

Vanniarachchy, 2020; WIF, 2018; YAGASU, 2015) 
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Figure 17 is an analysis of the level of community engagement across the twelve projects in the 

study according to the data in Table 24. 

 

Figure 17: Analysis of level of community engagement 

The analysis of level of community engagement shows that three projects in the study achieved a 

moderate level of community engagement, having achieved three of the five criteria: awareness 

raising, job creation and sustainable livelihoods development. These are the Senegal (2406), India 

(1463) and China (2343) projects. Three projects achieved a high level of community engagement, 

having achieved four of the five criteria: awareness raising, job creation, sustainable livelihoods 

development and community participation in planning and decision-making. These are the Senegal 

(1760), Senegal (1318) and Guinea-Bissau (2324) projects. The remaining six projects all achieved a 

very high level of community engagement because in addition to meeting the first four criteria, they 

also met the fifth criteria – alternative livelihoods development. For example, alternative sustainable 

livelihood activities in the Colombia (2290) project include ecotourism, beekeeping with native bees 

and community orchards, for the Indonesia (2395) project, activities include processing of mangrove 

fruit or seed to make syrup and sweets and the Indonesia (1493) project has introduced silvofishery 

practices. 

4.5.10. Project goals 

Table 25 is a summary of the project goals identified across the twelve projects in the study. The 

generation of carbon credits for the carbon market is not listed here as a project goal because it can 

be safely assumed that this is the primary objective of implementing a blue carbon project.      

Therefore, all goals identified are in addition to the goal of generating carbon credits for the market.
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Table 25: Summary of project goals 

Goal Senegal 
2406 

Senegal 
1760 

Senegal 
1318 

Colombia 
2290 

Indonesia 
2395 

Indonesia 
1493 

Myanmar 
2088 

Myanmar 
1764 

India   
1463 

Guinea-
Bissau 
2343 

China 
2343 

Pakistan 
2250 

1 Climate change mitigation             

2 Sustainable development             

3 Poverty alleviation             

4 Food security             

5 Biodiversity conservation             

6 Provision of ecosystem 
services 

            

7 Adaptation to climate 
change  

            

8 Actions for women             

9 Restoration of 
hydrological flow 

            

10 Controlling poaching and 
illegal use 

            

11 Sustainable energy 
development 

            

12 Improved public health 
and sanitation 

            

13 Access to education             
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(Source: Agresta S. Coop., 2014; ALLCOT A.G., 2020; ALLCOT Group & Oceanium, 2018; Conservation 

International, 2020; IBAP, 2020; Indus Delta Capital, 2021; Japan Asia Group Ltd., 2020; Lin, 2020; NEWS, 2015; 

Vanniarachchy, 2020; WIF, 2018; YAGASU, 2015) 

Figure 18 is an analysis of project goals according to the data in Table 25 showing the number of 

projects that stipulate each goal.  

 

Figure 18: Analysis of project goals 

It can be seen in Figure 18 that thirteen project goals were identified across all the projects in the 

study. The project goals analysis shows that five project goals – climate change mitigation, 

biodiversity conservation, sustainable development, provision of ecosystem services and food 

security – were a priority for all twelve projects in the study. The goals of climate change mitigation 

and biodiversity conservation will be achieved by actions to restore and/or conserve mangrove 

ecosystems. Biodiversity includes fauna and flora and fauna includes aquatic and terrestrial species. 

For example, the Indian Sundarbans support 27 mangrove species, 40 mammal species 35 reptile 

species and 260 bird species. Some of these are classified as critically endangered according to the 

IUCN Red List Status including the leatherback turtle and the white-rumped vulture, and some are 

classified as endangered including the royal Bengal tiger and Gangetic dolphin. The national parks of 

Guinea-Bissau play a vital role in conserving marine and terrestrial biodiversity including the 

chimpanzee, colobus, manatee and several species of marine turtles. The ecosystem of the China 

(2343) project supports 26 species of mangroves, 297 species of birds and 87 species of fish and the 
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Pakistan (2250) project zone supports 38 fish species, 75 bird species, 6 species of sea snakes and 10 

species of mammal including the endangered Indian Ocean humpback dolphin and the vulnerable 

fishing cat. 

Sustainable development for all twelve projects entails actions that enable people to sustainably 

harvest natural products derived from the ecosystem and six projects (mentioned in the earlier 

discussion on community engagement) are also providing alternative sustainable livelihood 

opportunities rather than continuing with activities that damage the environment and increase CO2 

emissions.  

Ecosystem services specified include provisioning services, mainly from an increase in seafood 

stocks; regulating services in the form of protection from floods and natural disasters, erosion 

reduction, water quality control and pollution control; supporting services include provision of 

habitat for species and promotion of the soil nutrient cycle; and cultural services include the 

preservation of historical and cultural heritage sites, aesthetic appreciation, spiritualism and 

tourism. All twelve projects explicitly mention that the project activities will enhance provisioning 

services, regulating services and supporting services. Six projects also highlight the benefit of project 

activities for cultural ecosystem services. These six projects are the Senegal (1318), Colombia (2290), 

Indonesia (1493), Myanmar (1764), China (2343) and Pakistan (2250) projects. 

Six projects explicitly identify food security as a project goal. However, although food security was 

not mentioned in that exact wording in the remaining six projects, all twelve projects identified the 

improved provision of seafood resources as a project goal. Therefore, it can be inferred that project 

activities undertaken by all twelve projects aim to enhance food security for local communities by 

increasing seafood resources. In addition, five projects – Senegal (1760), Senegal (1318), Myanmar 

(2088), Myanmar (1764) and Guinea-Bissau (2324) – also aim to enhance food security by reducing 

the danger of salt intrusion to low-lying rice paddies and/or restoring rice paddies that have already 

been inundated by salt water adjacent to the project zones. 

Adaptation to the impacts of climate change was also a priority across the majority of projects, with 

eleven projects stipulating this as a project goal. For example, several projects – Indonesia (1493), 

Myanmar (2088), Myanmar (1764), India (1463) and Pakistan (2250) – all aim for project activities to 

provide protection from floods and salt water intrusion due to rising sea levels as well as to reduce 

the detrimental impact of natural disasters.  

Nine of the twelve projects stipulated poverty alleviation as a priority. This goal is to be achieved 

through direct job creation for local community members and development of sustainable 

livelihoods across all twelve projects. Six projects – Colombia (2290), Indonesia (2395), Indonesia 
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(1493), Myanmar (2088), Myanmar (1764) and Pakistan (2250) – have also introduced activities to 

assist community members develop alternative livelihoods. The Indonesia (1493), Myanmar (2088), 

Myanmar (1764), Guinea-Bissau (2324) and Pakistan (2250) projects are providing micro-finance 

mechanisms and assistance to local small and medium enterprises to help them access the market 

for their locally harvested and/or produced products. 

Nine projects are implementing actions to include women in project activities. For example, in the 

Indonesia (2395) project, women are employed for sorting and processing of mangrove seeds and 

training programmes for the Women’s Association are underway to teach members how to use 

mangrove fruit to make syrup and sweets. The Myanmar (1764) project is specifically training 

women entrepreneurs to produce textiles that are coloured with natural mangrove colours as well 

as to produce honey. In the India (1463) project, women are given technical knowledge of mangrove 

plantation and are actively involved in collection of mangrove seeds. In the China (2343) project, 

women make up half the labour force for project activities due to the fact that the men generally 

leave their local villages for work. This is beneficial for the communities involved in this project as 

typically the local women do not have any form of income. In the Pakistan (2250) project, women 

are generating an income from crab farming; sorting, drying and packaging for anchovy fisheries; 

poultry farming, kitchen gardening; sewing and embroidery. In addition, women are receiving 

vocational training in midwifery and first aid. 

Controlling illegal activities is a goal of six projects in the study. The Colombia (2290), Guinea-Bissau 

(2343) and Pakistan (2250) projects are taking place in designated protected areas and therefore 

activities such as mangrove wood harvesting, livestock grazing, certain fishing practices, wildlife 

poaching and habitat conversion are deemed illegal by law. Despite these protections, illegal 

activities do occur in these protected areas due to ineffective law enforcement. Although the India 

(1463) project is not officially in a protected area, but in the buffer zone outside the biosphere 

reserve, the use of mangrove timber in the Indian Sundarbans is illegal. Nevertheless, illegal fuel 

wood extraction, illegal grazing, illegal net-fishing and habitat conversion are continuing. The 

Indonesia (1493) project is taking place on community-owned land that is managed by village 

councils. As such, a protected green-belt has been established and certain activities including land 

conversion and mangrove logging have been declared illegal. Nevertheless, these illegal activities 

still occur. The Myanmar (1764) project is taking place on state-owned land that has been leased to 

Pathein University and Village Tract Conservation Committees who have also declared certain 

extractive and destructive activities illegal. All six of these projects have implemented mangrove 

protection and surveillance activities to reduce the incidents of illegal activities in the project zones. 

These activities include employment of staff for guarding and patrolling. The Pakistan (2250) project 
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has the benefit of having Forest Department staff as well as community organisations involved in 

control of illegal activities in the project zone.  

Four projects are assisting local communities with improved access to education. For example, the 

Indonesia (2395) project proponent has provided the community with a building for their nursery 

school and have employed a nursery school teacher for the school. The two Myanmar projects are 

expanding university scholarships to community members and for the Myanmar (1764) project, they 

are also providing assistance to improve the university’s library and IT section. Pathein University is 

the research partner for this particular project. For the Pakistan project, the project proponents are 

helping to restore the functionality of eight schools in the project zone in an effort to improve access 

to schools for children in the community. In addition to improving school infrastructure, they are 

implementing an adult literacy programme.  

Four projects are assisting communities with improved access to health and sanitation facilities. For 

example, the Colombia (2330) project is providing community members with cookstoves to make 

fuel burning more efficient and to help mitigate lung disease resulting from fume inhalation; the 

Indonesia (2395) project includes activities to assist with waste disposal; the Myanmar (1764) 

project is providing medical support to children with disabilities and the Pakistan (2250) project is 

improving community access to safe and affordable drinking water. Three projects are developing 

sustainable energy as part of their project activities: the Myanmar (2088) and Myanmar (1764) 

projects are providing local communities with solar lamps and the Myanmar (1764) project is also 

providing a subsidy for fuel-saving stoves. The Pakistan (2250) project is providing solar heaters to 

local communities in the project zone.  

Three projects have identified upstream water abstraction as an anthropogenic driver of ecosystem 

degradation: Colombia (2290), India (1463) and Pakistan (2250). In Colombia, the construction and 

operation of a hydroelectric power plant on the Sinu River in 1993 has caused significant changes to 

water and sediment flows. In India, the construction of the Farakka barrage to divert water flows 

from the Ganga have significantly altered water and sediment flows and in Pakistan, numerous 

upstream constructions including dams, barrages and artificial flood levees have drastically altered 

the water and sediment flows of the Indus River. Of the three projects that have identified this 

problem, the Pakistan (2250) and Colombia (2290) projects have implemented project activities to 

address it. In the case of the Pakistan (2250) project, these activities entail advocacy initiatives to 

ensure adequate water supply for mangrove ecosystems and are driven by the Chief Conservator of 

Forests of the Government of Sindh (Provincial Government). In the case of the Colombia (2290) 

project, the project activities include consultation with relevant bodies as part of its governance 
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strategy and the hydroelectric power station is listed as one of these relevant bodies. One other 

project, the Indonesia (2395) project, has identified the goal of restoring hydrological flow to the 

mangrove ecosystem. In this case, the water flow has not been impacted by upstream activities such 

as those mentioned above, but rather, the water flow has been affected by activities on adjacent 

lands practised by business operators who have acquired concessions on the land. These activities 

have included the construction of artificial waterways to transport materials associated with their 

businesses, which have caused disruption of water flows to the mangrove ecosystem in the project 

site. These water disruptions have resulted in water depletion and increased salinity, which has had 

a detrimental impact on the mangrove vegetation. It is a goal of this project to restore hydrological 

flow to the ecosystem by creating small-scale channels and water inlets by means of a small-scale 

manual operation. As this project is taking place in a protected area, the use of heavy machinery is 

prohibited by law. 

One final goal that deserves mention, but is not represented in the analysis, is the goal of the 

Myanmar (1764) project to establish the first mangrove gene bank in Myanmar. 

The goals identified across the twelve projects in the study are synchronous with the Sustainable 

Development Goals identified in the 2030 Development Agenda, which was adopted by 193 

countries on 25 September 2015. Although the final Post-2015 Development Agenda was only 

adopted in September, negotiations began in January 2015 and therefore three projects that started 

in 2015 but before the 25th of September have explicitly mentioned their contributions to the SDGs. 

These three projects are the Pakistan (2250) project, which started on 19 February 2015, the 

Colombia (2290) project, which started on 15 May 2016 and the Myanmar (1764) project, which 

started on 15 May 2015. The Indonesia (2395) project, which started on 5 August 2016, also 

explicitly mentions the project’s contributions to the SDGs. Although the Senegal (2406), Senegal 

(1760) and Myanmar (2088) projects started after the adoption of the SDGs, these projects do not 

explicitly mention their contribution to the SDGS. Five projects – Senegal (1318), Indonesia (1493), 

India (1463), Guinea-Bissau (2324) and China (2343) – all started before the adoption of the SDGs; 

therefore it is not expected that these projects would mention their contributions to the SDGS. 

Although not all projects in the study explicitly mention the SDGs, it can be inferred from the project 

goals that all twelve projects make some contribution to the SDGs. All twelve projects state climate 

change mitigation as a goal, therefore they all contribute to SDG 13 (climate action). All twelve 

projects aim to improve food security; therefore they all contribute to SDG 2 (zero hunger). All 

twelve projects stipulate biodiversity conservation (marine and terrestrial) as a project goal; 

therefore all twelve projects contribute to SDG 14 (life below water) and 15 (life on land). Nine 
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projects stipulate poverty alleviation as a project goal; therefore these nine projects contribute to 

SDG 1 (no poverty). Nine projects have implemented activities specifically for women; therefore 

these nine projects contribute to SDG 5 (gender equality). Four projects stipulate improved access to 

education as a project goal; therefore these four projects contribute to SDG 4 (quality education). 

Four projects stipulate improved public health and sanitation as a project goal; therefore these 

projects contribute to SDG 3 (good health and wellbeing) and SDG 6 (clean water and sanitation). 

Three projects aim to provide communities with renewable energy sources; therefore these three 

projects contribute to SDG 7 (affordable and clean energy). In addition, the analysis of level of 

community engagement demonstrates the contribution of all projects to SDG 8 (decent work and 

economic growth), SDG 11 (sustainable cities and communities) and SDG 12 (responsible 

consumption and production). Finally, the project partnerships analysis demonstrates that all twelve 

projects involve partnerships with numerous entities, including government institutions, private 

organisations, research institutions, NGOs and local communities; therefore it can be inferred that 

they all contribute to SDG 17 (partnerships to achieve the goal). 
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5. Discussion of results and recommendations for South Africa 

5.1. Carbon standard 

The absence of active blue carbon projects on the CDM projects registry affirms the problems with 

the mechanism identified in the literature. It could also be an indication that there is reluctance to 

register with a mechanism whose future is uncertain. Since the adoption of the Paris Agreement in 

2015, there has been little clarity on the future of the UNFCCC market mechanism and only recently 

at COP26 in Glasgow has there been significant progress in this regard. However, it will still take a 

couple of years for the precise workings of the new mechanism to become established. The fact that 

of all twelve blue carbon projects identified in the study have either registered or are in the process 

of registering with the VCS is a strong indication that this mechanism is currently more conducive to 

successful implementation of blue carbon projects. The advantages of the VCS identified in the 

literature, including lower project development costs and options for blue carbon conservation 

projects as well as restoration projects, together with the results of this study, strongly indicate that 

it is the most suitable standard currently available for blue carbon project implementation in South 

Africa.  

Although there has been substantial literature since 2009 on the value of blue carbon ecosystems 

for climate change mitigation and adaptation as well as the negative impacts of coastal wetland 

degradation on the climate, this knowledge has not translated into a significant uptake of global blue 

carbon offsetting projects as yet. The results of this study show that of the 154 countries that have 

coastlines, 77 of them appear on the VCS projects registry, but only eight are currently implementing 

blue carbon projects. It might not be a coincidence that the country with the highest number of blue 

carbon projects (Senegal) is the country with the lowest break-even carbon price in the Murray 

study, as investors are likely to invest in projects that deliver the most profit. South Africa is 

currently implementing 30 VCS projects, but only four of these projects are in the AFOLU sector and 

none of them are blue carbon projects. The fact that only 15.3% of the VCS projects identified in the 

study are AFOLU projects and only 0.007% are blue carbon projects suggests that either there are 

still prohibitive barriers to successful implementation globally, or that blue carbon projects 

implementation is still in its very early growth phase, or both.  

5.2. Project proponent 

The results of this study demonstrate the critical role of the private sector in successful blue carbon 

project implementation. Of the twelve projects identified in the study, five have a private sector 
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actor as the sole project proponent and two projects have a private sector actor as one of the 

project proponents in a partnership arrangement. Considering that the three projects having 

financial difficulties do not have a private sector project proponent, this suggests that the project 

proponent performs the key function of providing economic support for successful project 

implementation.  

The recommendation for South Africa is to follow the strategy of the Pakistan (2250) project to have 

two project proponents: a private sector actor and a government entity in a public–private 

partnership. Although the government entity for the Pakistan (2250) project is the provincial 

government of the designated coastal wetland, more research is needed to determine which 

government entity would be most suitable for South African projects, i.e. national, provincial or 

municipal government as there would be advantages and disadvantages of a more or less centralised 

approach. It is clear from the results of this study that political support for blue carbon projects 

creates opportunities to extend project activities beyond the project boundary in order to address 

upstream anthropogenic threats/drivers of degradation. This is especially important in the South 

African context as upstream water abstraction and pollution from upstream sources such as farming, 

mining, waste water discharge and informal rural settlements with no formal reticulation have been 

identified as key drivers of coastal wetland degradation and need to be addressed as a matter of 

priority. With a government entity as one of the project proponents, it will have strong incentive to 

ensure the successful outcomes of blue carbon projects.        

5.3. Project boundary 

The results of project area across the twelve blue carbon projects in the study show that there is a 

big difference across the projects with a range from 380.40 ha for the China (2343) project to 

224 997.00 ha for the Pakistan (2250) project. This result indicates that it is feasible to implement 

blue carbon projects at various scales according to local conditions. Although projects implemented 

at larger scale will most likely result in larger emission reductions, all emission reductions are 

beneficial for climate change mitigation and can contribute to a country’s climate change mitigation 

goals. In addition to contributing to national GHG emissions reduction targets, even a relatively small 

blue carbon project would generate carbon credits that can benefit organisations wishing to reduce 

their tax liability. 

Although South Africa would not be able to implement mangrove projects at the scale of the 

Pakistan (2250) project, it may have capacity to implement a project larger than the China (2343) 

project and comparable to the Senegal (2406) and Myanmar (1764) projects. In addition to the 
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country’s 2806.75 ha of mangroves, South Africa also has 15 050.87 ha of tidal salt marshes and 

1 672.49 ha of seagrasses (Adams et al., 2019: 187). Therefore, a project that includes these blue 

carbon ecosystems in addition to mangroves would significantly enhance a project’s emissions 

reduction benefit. It is also possible, as in the Indonesia (2395) and Guinea-Bissau (2324) cases, to 

include other ecosystems that are not blue carbon ecosystems into the same project. The Indonesia 

(2395) project includes grasslands in addition to mangroves and the Guinea-Bissau (2324) project 

includes mangroves, open forest, sub-humid forest and palm groves across two national parks 

covering an area of 145 698.00 ha. It should be qualified that these are preliminary 

recommendations and that site-specific baseline assessments would need to be conducted to 

determine the extent of blue carbon habitat and other habitat that could feasibly be included into a 

project area.  

Due to the fact that blue carbon ecosystems store the majority of their carbon in the SOC carbon 

pool, it is highly recommended in the literature that it be included in the GHG accounting process. 

Another strong motivation for this recommendation in the South African context is the biophysical 

position of the country’s mangroves. Since South Africa’s mangroves occur at the southerly limit of 

their range, the carbon sequestration rate and volume of the country’s mangroves may be reduced 

when compared to mangroves that occur in the tropics (Adams et al., 2019:iv). This 

recommendation is reflected in the study results, which show that ten of the twelve projects have 

included the SOC carbon pool. However, the measurement and monitoring of the SOC carbon pool 

requires a lot more technical expertise than that for measurement and monitoring of the AGB, BGB 

and DW carbon pools. Therefore, the decision whether to include the SOC carbon pool or not will to 

a large extent depend on the availability and affordability of such technical expertise. The omission 

of the SOC carbon pool in the Guinea-Bissau (2324) project could explain why this project has the 

lowest EAER per hectare of all the projects (0.62 tCO2/ha/yr) and it could also explain why there is 

such a big difference in EAER per hectare between the two Indonesia projects. The Indonesia project 

that has included SOC (project 1493) has an EAER of 24.94 tCO2/ha/yr, whereas the Indonesia 

project that has not included SOC (project 2395) has an EAER of 7.75 tCO2/ha/yr. However, the low 

EAER per hectare for both these projects is likely also related to the fact that they include terrestrial 

ecosystems, which have been shown in the literature to store less carbon per hectare than blue 

carbon ecosystems. 

Another project boundary consideration that was analysed in this study was the temporal boundary, 

or crediting period, across the twelve projects. Five projects have a 20-year crediting period, five 

projects have a 30-year crediting period, one project has a 40-year crediting period and one project 
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has a 60-year crediting period. It is not possible to determine with absolute certainty why the 

projects have chosen these different temporal boundaries. The rules stipulate that a project 

crediting period must be 20 to 100 years, so there is substantial leeway in the rules that allow 

project proponents to determine the best option for their purposes. It is worth noting that the two 

projects with the most ambitious crediting periods – China (2343), 40 years and Pakistan (2250), 60 

years – both have a government entity as their project proponent. In the case of the China (2343) 

project, the project proponent is the national government and in the case of the Pakistan (2250) 

project, the provincial government is a joint project proponent with a private sector entity. This may 

be an indication that greater ambition for project duration may be aligned with stronger political 

support. 

The final aspect of project boundary that was analysed in this study was the decision whether to 

implement projects as grouped projects or not. The results of the study show that half the projects 

in the study are grouped projects and half are not. These results indicate that there is no clear 

preference for one or the other and the merits of the grouped project approach would need to be 

assessed on a case-by-case basis with a clear understanding of the eligibility criteria for grouped 

projects. For the projects in the study that are not grouped projects, it may be that they did not 

meet the eligibility criteria or it may be that project proponents decided upfront that they had the 

necessary finance and capacity to implement their project in a single instance. The grouped projects 

would have met the eligibility criteria and then decided to implement the grouped project approach 

after weighing up the advantages and disadvantages of doing so. It is not possible based on this 

study alone to make a recommendation for South Africa one way or another. This is a decision that 

would need to be taken by the project proponent with consideration for financial feasibility, capacity 

and local conditions. 

5.4. Methodology 

The results of this study showed that all global blue carbon projects on the VCS registry are 

mangrove restoration and/or conservation projects. As yet, there are no tidal salt marsh or seagrass 

projects on the VCS database, although the VCS methodology for restoration of all blue carbon 

ecosystems (VM0033) was approved in 2015. The analyses reveals that the VCS VM0007 

methodology is currently the only methodology available for blue carbon conservation projects. 

Previously this methodology applied only to mangroves, but in September 2020 the VM0007 was 

revised to include tidal salt marshes and seagrasses. Therefore, considering the urgent need to 

protect South Africa’s highly threatened coastal wetlands and considering that a methodology is 
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now available for conservation of all three coastland wetland types, it is strongly recommended that 

South Africa implement blue carbon conservation projects to prevent their further degradation. 

For coastal wetlands in South Africa that have already suffered severe degradation, blue carbon 

restoration projects should also be considered. The results of this study show that there are a few 

methodology options for restoration projects. Two projects that are implementing conservation and 

restoration activities, Senegal (2406) and Colombia (2290), are using the VM0007 methodology for 

both activities, whereas the Indonesia (2395) project has opted to use the VM0007 methodology for 

its conservation activities and the CDM large-scale AR-AM0004 methodology for its restoration 

activities. It is noteworthy that although the VM0033 methodology for blue carbon restoration has 

been available since 2015, only one project, the Pakistan (2250) project, has opted to use this 

methodology for its restoration activities. Of the remaining four restoration-only projects that have 

been developed since 2015, three are using the CDM large-scale AR-AM0014 methodology and one 

is using the CDM small-scale AR-AM0003 methodology. The remaining three restoration-only 

projects in the study are all using the CDM large-scale AR-AM0014 methodology, but this is to be 

expected because the VCS VM0033 methodology had not yet been developed at the time of their 

implementation.  

There is a clear preference for the CDM methodologies for the restoration-only projects in this study 

with seven of the eight restoration-only projects using a CDM methodology. This result is directly 

related to the fact that all the projects in this study are mangrove projects. Any blue carbon 

restoration project in South Africa that includes tidal salt marshes and/or seagrasses and produces 

more than 16 000 tCO2e EAERs would need to use the VM0033 methodology as the CDM AR-

AM0014 methodology applies to mangroves only. A blue carbon project in South Africa that includes 

tidal salt marshes and/or seagrasses and produces EAERs of less than 16 000 tCO2e could also 

consider the CDM small-scale AR-AM0003 methodology as it applies to all three coastal wetland 

types. 

5.5. Additional CCB certification 

The low number of CCB applications in the study (four out of twelve) could be an indication that the 

financial benefit of acquiring the additional certification is not currently sufficient to justify the 

transaction costs involved in acquiring the benefit. The literature indicates that carbon credits that 

have additional CCB accreditation may sell at a premium on the carbon market, but this premium 

would need to be high enough to justify the transaction costs involved with acquiring this 
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certification. For South African projects, a project-level cost-benefit analysis would need to be done 

to determine whether additional CCB certification would be beneficial or not. 

5.6. Project stakeholders and land tenure considerations 

The results of the stakeholder analysis demonstrate that partnerships are critical for the 

achievement of successful outcomes for blue carbon projects. The stakeholders involved in a blue 

carbon project will to a certain extent depend on the land tenure arrangement of the targeted 

ecosystem. If a blue carbon project in South Africa is to take place on state-owned land, as is the 

case in eleven of the twelve projects in the study, effective government involvement at all levels will 

be essential for successful project planning and implementation. It is highly recommended for blue 

carbon project planning in South Africa that these stakeholders are identified and effectively 

engaged with early on in the project planning phase. Ideally, a government entity should be a joint 

project proponent in a public–private partnership as in the Pakistan (2250) project.  

If a South African blue carbon project is to take place on state-owned land that is managed either by 

the local government or the local tribal authority, it might be feasible for project proponents to 

enter into a lease agreement with the relevant authority as is being done for the two projects in 

Myanmar. If a project is targeted to take place in a state-owned protected area in South Africa, it 

might be possible for a project proponent to acquire a concession from the relevant authority as is 

being done for the Indonesia (2395) project. Such arrangements have been implemented between 

private entities and government in the Kruger National Park, so they are already working in South 

Africa and can be similarly applied to blue carbon conservation and/or restoration projects.  

Although there is a possibility that blue carbon projects in South Africa could take place on state-

owned land, there is the possibility that they could take place on privately-owned land. Land tenure 

arrangements of tidal salt marshes may differ from land tenure arrangements of mangroves and 

seagrasses simply because tidal salt marshes tend to occur further inland compared to mangroves 

and seagrasses. In the event that projects are planned for privately-owned land, the role of 

stakeholders may be quite different from the stakeholder involvement in this study and may not 

involve government entities to the same extent. However, as there are not yet any blue carbon 

projects listed on the VCS database being implemented on privately-owned land, it is not possible to 

make an accurate comparison between stakeholder involvement on state-owned land vs privately-

owned land. 
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It is also highly recommended for the South African context that blue carbon initiatives involve the 

national government in a similar role as is being done for the three projects being implemented in 

Senegal. A “harmonized framework” that tackles multiple issues synchronously across several 

sectors pertaining to climate, biodiversity, sustainable development and poverty reduction will 

provide the political impetus needed to enhance awareness of the importance of coastal wetlands, 

which will lend support for blue carbon activities on the ground. The prominent role of national 

government in this study affirms the recommendations made by Crooks et al. (2014) and Herr and 

Pidgeon (2015) to mainstream coastal wetland management policies and laws.  

Finally, national government can also be involved in blue carbon projects through research 

institutions linked to government. All five projects in the study that name a research partner have at 

least one research partner linked to the government. Considering that these five projects are being 

implemented on state-owned land, it is logical that the governments should have an interest in 

research and development to facilitate improved land use management. South Africa should 

strongly consider employing a similar strategy as greater knowledge can help improve coastal 

wetland management in South Africa. Research institutions linked to government in South Africa 

include the Council of Scientific and Industrial Research (CSIR), the Water Research Commission 

(WRC), the South African National Biodiversity Institute (SANBI) and the South African Environmental 

Observation Network (SAEON). The WRC and SANBI are already providing much of the scientific 

research needed for successful planning and implementation of blue carbon projects in South Africa 

and some of their contributions have been included in the literature. 

Although political support is a clear priority for blue carbon project planning and implementation, 

the results of the study show that the role of other stakeholders is equally significant. The 

implementation of blue carbon projects requires specific technical expertise, without which the blue 

carbon activities required for successful registration with a carbon standard and ongoing monitoring 

cannot take place. In eight projects in the study, the technical expertise is provided by a specialist 

entity other than the project proponent and in four projects, the project proponent has the 

necessary technical expertise within the organisation. South Africa could consider either option, 

depending on whether the project proponent has the necessary technical capacity or whether this 

expertise needs to be outsourced.  

In addition to technical expertise, legal expertise may be required for South African projects. Such 

legal expertise may be required to clarify issues around land tenure as was required in the three 

Senegal projects or legal expertise might be required for the drafting of contracts such as was 

required for the Pakistan (2250) project.  
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Another important stakeholder identified across six of the twelve projects in the study is the 

inclusion of law enforcement agencies in project planning and implementation. Although destructive 

extractive activities have been banned in these six projects, illegal activities still occur. The 

continuation of illegal activities in a blue carbon project zone could jeopardise successful project 

outcomes; therefore law enforcement agencies can be a valuable partner for helping to ensure 

successful project outcomes. In the South African context, the need for and role of a law 

enforcement partner would be determined partly by the current land use arrangement. If the 

project is going to take place in a protected area where extractive activities are prohibited, and if 

illegal resource extraction has been identified as a threat to the ecosystem, then a law enforcement 

partner will probably be necessary to prevent resource extraction. If the project is going to take 

place in a protected area threatened by extractive activities, but controlled extractive activities are 

permitted, then a law enforcement partner may be needed to monitor the resource use. If the 

project is going to take place on state-owned land that is not protected, and if resource extraction 

has been identified as a threat, then laws on resource use may need to be implemented and such an 

eventuality may also require the employment of a law enforcement partner. If it is decided to 

include a law enforcement partner, this aspect of the project would need to be managed with due 

consideration for South Africa’s conservation legacy of “courts of law, fines and fences” (Fabricius & 

Koch, 2004:7). Considering South Africa’s legacy of exclusion, it would be preferable to minimise the 

need for law enforcement and rather emphasise activities that benefit communities and reduce 

dependence on illegal resource use. 

To facilitate blue carbon project implementation in South Africa that maximises benefits to 

communities and minimises the need for law enforcement, it is highly recommended to take the 

approach adopted by all twelve projects in the study to include local communities as an essential 

stakeholder for blue carbon project planning in South Africa. This approach can be enhanced by the 

inclusion of a local NGO as has been done in five projects in the study. Relationships developed over 

many years between local NGOs and local communities can be invaluable for implementing effective 

communication channels between project proponents and local communities and building 

relationships based on trust and cooperation.  

5.7. Level of community engagement 

The results of the study demonstrate that effective community engagement is a high priority across 

all twelve projects. However, the level of ambition differs somewhat across the projects, with three 

projects attaining a moderate level of engagement, three projects attaining a high level and six 

Stellenbosch University https://scholar.sun.ac.za



 
118 

 

projects attaining a very high level of community engagement according to the conceptual 

framework used in this study. Community members participating in the three high level and six very 

high level projects will be significantly more empowered than community members participating in 

the moderate level projects because they will have a say in what activities are to be implemented 

and how they are to be implemented. They are likely to develop greater communication and 

leadership skills and will most likely feel a greater sense of ownership of the project and therefore a 

greater sense of responsibility for its success. Community members participating in the very high 

level projects are likely to be empowered further due to their participation in activities that develop 

capacity for generating alternative livelihoods. In addition to greater socio-economic benefits for 

people at higher levels of community engagement, environmental conditions are also more likely to 

improve at higher levels of community engagement as people develop capacity to manage resources 

sustainably, assume more ownership and responsibility for successful project outcomes and develop 

alternative livelihoods that do not harm blue carbon ecosystems. 

Since the health of blue carbon ecosystems is critical to the success of blue carbon projects and since 

the health of a blue carbon ecosystem is likely to improve with higher levels of community 

engagement, it is strongly recommended for South African projects to engage at the highest possible 

level with local communities. At a minimum, South Africa should engage with local communities at 

the moderate level (level 3 of the conceptual framework), but, if possible, at the high (level 4) or 

very high (level 5) levels to ensure more favourable project outcomes. 

5.8. Project goals and consideration of ecosystem threats/drivers of degradation 

The results of the study demonstrate that all twelve projects are committed to a holistic project 

approach that incorporates numerous goals in addition to the generation of carbon credits for the 

market. Nevertheless, there are differences in the level of ambition across the twelve projects. Of 

the thirteen goals identified in the analysis, the project with the highest level of ambition is the 

Pakistan (2250) project, which aims to achieve all thirteen goals. The projects with the lowest level 

of ambition are the Senegal (2406), Senegal (1318) and Guinea-Bissau (2343) projects, with seven 

goals each. 

A project’s goals will to a large extent be determined by the threats/drivers of degradation of the 

ecosystem. It can be seen from the study results that all twelve projects have a thorough 

understanding of the anthropogenic threats/drivers of degradation of their particular project zones, 

which aligns with the recommendations of Crooks et al. (2014:36) and Herr et al. (2017:118) to 

conduct a baseline assessment of the drivers of ecosystem degradation before project 
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implementation. Considering how important this knowledge is for successful project design, it is 

strongly recommended that such baseline assessments are conducted in South Africa before 

proceeding with implementation of project activities. Many such assessments have already been 

done in South Africa as can be seen in the work of Skowno et al. (2019) and the results of this work 

can provide valuable input for blue carbon project planning in South Africa. If additional landscape-

level and/or project-level threat assessments are still needed, then these should be done in the 

project planning phase to identify appropriate project goals to ensure successful project outcomes.   

Based on the research conducted by Skowno et al. (2019), it is highly probable that some blue 

carbon ecosystem threats/drivers of degradation in South Africa will lie outside project boundaries, 

such as upstream water abstraction and pollution. Therefore, it is critical that blue carbon project 

proponents establish effective communication channels with relevant government entities early on 

in project planning to gain political support for project activities that aim to address these problems. 

As mentioned previously, the ideal scenario would be to partner with the relevant provincial 

government in a public–private partnership so that government and project goals are aligned. 

Blue carbon projects in South Africa could get additional political support based on the contributions 

that blue carbon project activities would make to the country’s Sustainable Development Goals. The 

results of this study demonstrate that all current global blue carbon projects on the VCS database 

are making valuable contributions to many SDGs including SDG 1 (No poverty), SDG 2 (Zero hunger), 

SDG 8 (Decent work and economic growth), SDG 11 (Sustainable cities and communities), SDG 12 

(Responsible consumption and production), SDG 13 (Climate action), SDG 14 (Life below water) and 

SDG 15 (Life on land). Depending on the project goals and activities, some projects are also 

contributing to SDG 3 (Good health and wellbeing), SDG 4 (Quality education), SDG 5 (Gender 

equality), SDG 6 (Clean water and sanitation) and SDG 7 (Affordable and clean energy). Therefore, 

based on the goals analysis in this study, it is recommended that projects in South Africa take a 

similar holistic project approach that aims for high levels of ambition regarding contributions to the 

SDGs with due consideration for the threats to healthy blue carbon ecosystems in the country. 
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6. Conclusion 

Blue carbon projects in South Africa should be included in the country’s climate response because of 

the climate change mitigation potential of coastal wetland ecosystems and the numerous other 

ecosystem services provided by these habitats. These include protection against coastal erosion and 

flooding, food and water security, support for local community livelihoods and biodiversity 

conservation. Considered together, these ecosystem services benefit South Africa and make a 

valuable contribution to the country’s international commitments, including the Paris Climate 

Agreement, the SDGs and the CBD.  

The loss of coastal wetland ecosystems in South Africa is concerning because all these benefits are 

lost when coastal wetlands become degraded or are converted for other land uses that seem to be 

more profitable when traditional cost-benefit analyses are done only for goods that can be sold on 

the market for profit. Recent literature, however, is beginning to show that there is an economic 

argument for protecting and restoring coastal ecosystems based on the financial value of the climate 

change mitigation potential of blue carbon ecosystems. Projects that protect and/or restore blue 

carbon ecosystems such as mangroves, tidal salt marshes and seagrasses can generate carbon 

credits, which can be sold on the carbon market. The sale of these credits on the carbon market can 

provide the much-needed economic incentive for coastal wetland protection rather than their 

conversion for other land uses, a process that causes these habitats to become sources of GHG 

emissions, rather than carbon sinks. 

As there are not yet any blue carbon projects in South Africa, but there are twelve projects 

underway in eight countries identified in this study, the analysis of management strategies used in 

these twelve projects is a useful starting point for navigating the way forward for successful blue 

carbon project planning and implementation in South Africa. Effective management strategies 

employed at the outset can prevent unnecessary, time-consuming and potentially costly mistakes 

and provide a platform of knowledge from which to launch successful projects in South Africa. While 

the original intention of the study was to conduct an analysis of project-level management 

strategies, it became apparent that effective management strategies for blue carbon projects do in 

fact involve effective management strategies at national, landscape and project level. This is partly 

because of the political support needed for successful project implementation, partly because there 

are likely to be numerous stakeholders involved at all levels of management and also because 

coastal wetland habitats are significantly impacted by upstream activities. 
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Of the ten variables analysed in this study, it was relatively easy to derive conclusive 

recommendations for some, such as the recommendation to use the VCS carbon standard and the 

recommendation to include the soil organic carbon pool in the GHG accounting process if finance 

and technical capacity allow. It was also interesting to observe from the analysis of project boundary 

that project developers should not be deterred by a relatively small project area as the study results 

indicate a large range across the twelve projects, from 380.40 ha to 224 997 ha. This is an indication 

that projects of all sizes can provide benefits for carbon credit suppliers, carbon credit buyers, local 

communities, biodiversity and national climate change mitigation targets. 

The analysis of most variables in this study produced results that provide clear general guidelines for 

effective blue carbon project management, although these will need to be refined once the project 

sites and activities have been identified. These include the choice of methodology, level of 

community engagement, threats/drivers of ecosystem degradation and project goals. It is strongly 

recommended for South Africa that blue carbon projects aim for the highest level of ambition 

regarding community engagement. Considering South Africa’s legacy of racist conservation 

practices, political support and community buy-in for blue carbon projects might be harder to 

achieve than in other countries. Therefore, projects that demonstrate their value for job creation, 

sustainable livelihoods, community participation and provision of alternative livelihoods at the 

outset will likely garner more support and develop the trust needed for successful project 

implementation and sustained success. South Africa should also follow the holistic project approach 

taken by the twelve projects in this study and aim to deliver many benefits in addition to the 

generation of carbon credits for the market. As project goals are to a large extent determined by the 

threats/drivers of ecosystem degradation, a thorough assessment of these must be done in the 

baseline assessment to determine appropriate goals from which to plan viable solutions. If blue 

carbon projects in South Africa take a holistic approach with multiple goals and prioritise high or 

very high levels of community engagement, they could help to achieve the goals of the country’s 

updated NDC to align climate goals and development goals. Although the climate benefit is the 

primary argument presented in this paper for coastal wetland conservation and/or restoration, the 

results of this study demonstrate that blue carbon activities align very well with many other SDGs, 

providing even greater incentive for their protection.      

The analysis of some variables did not provide conclusive results and it became clear that some 

decisions will only be able to be made with certainty during baseline assessments for specific 

projects. These include the decision whether to include additional CCB certification and whether to 

implement a project as a grouped project or as a single instance. These decisions will largely rely on 
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a project-level cost-benefit analysis to determine whether it is financially beneficial to have a double 

certification and what financial and other capacities are in place at the beginning of the project.  

This brings us to the choice of project proponent. Since political support has been shown to be a 

critical factor for project success and since economic problems have been shown to be a major 

barrier to successful project implementation, the ideal scenario for project proponents in South 

Africa is a public–private partnership between the relevant provincial government and a private 

organisation that can provide the necessary financial support. This recommendation is based on the 

assumption that South Africa’s blue carbon projects will take place on state-owned land that is 

either common property or protected area as was the case in the majority of projects in the study. If 

site-specific baseline assessments find that the land tenure arrangements differ from these 

arrangements, for example if it is found that project sites are fixed-tenure ownership arrangements 

or privately owned, then the tribal leader or land owner may replace the provincial government as a 

project proponent. Once this relationship has been established, other stakeholders can be identified 

as needs are identified. Other stakeholders will undoubtedly include local government and local 

communities and may include additional technical and legal expertise, an NGO, a research partner 

and law enforcement.  

As this study entailed a secondary data analysis, it was limited by its reliance on the validity and 

reliability of the primary data. However, due to the rigorous assessment protocols of the VCS carbon 

standard, there is a high level of confidence in the validity and reliability of the data. Therefore, for 

the purposes of implementing blue carbon projects in South Africa, it is not deemed necessary to 

verify the primary data used for this study. Instead, it is recommended that the necessary primary, 

site-specific data be collected to contribute to baseline assessments for South African projects. Such 

primary data collection should include national and project-level blue carbon cost-benefit analyses, 

assessment of coastal wetland ecosystem threats/drivers of degradation and assessment of blue 

carbon land tenure arrangements. 

Since there are not yet any blue carbon projects in South Africa, this study should be viewed as a 

first attempt to determine effective management strategies for blue carbon projects in the country. 

Further studies should use these findings to assist with project planning and implementation in the 

country using site-specific South African data. Although the findings provide a general overview of 

management strategies used in existing global blue carbon projects, they may help save time and 

money and avoid mistakes that could jeopardise successful outcomes. Considering the detrimental 

impact that the climate crisis is already having in South Africa, the country desperately and urgently 

needs successful blue carbon projects.  
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