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I. Executive Summary 
  
This report provides a strategic assessment of financing mechanisms potentially available to a Conservation 
International (“CI”) project to protect mangroves in the North Brazilian Shelf Large Marine Ecosystem 
(“NBS-LME").  While the protection and sustainable management of mangroves provides co-benefits for 
various stakeholders throughout the NBS-LME and across the planet by providing a range of ecosystem 
services (e.g., carbon sequestration combating global climate change), CI’s initial focus for the project is 
identifying a financial strategy for the conservation and restoration of mangroves to improve coastal 
resilience in Guyana and Suriname through the development of symbiotic green-grey infrastructure.   
 
However, a financial justification exclusively based on coastline protection would limit access to financing 
because Guyana and Suriname are developing nations.  For instance, although a detailed economic valuation 
is beyond the scope of this report, we estimate the current value of carbon storage from mangroves in Guyana 
and Suriname to be in the range of $1 billion1 ($700 million in Guyana and $300 million in Suriname).  
Similarly, from a coastal protection standpoint, estimates of the value of mangroves just in Paramaribo, 
Suriname alone exceed $100 million.2  Using another approach, valuing mangroves based on potential cost 
savings by replacing manmade seawalls yields values in the range of $1.5 billion to $3.6 billion 
(approximately $100,000 to $200,000 per hectare of mangroves).  Although these valuations represent rough 
estimates, it is clear that mangroves provide significant values to a wide variety of stakeholders.  Accordingly, 
we recommend a similarly broad financing approach that incorporates values beyond just property protection 
to finance the cost of preserving mangroves, which could cost an estimated $4 million per year ($1 million 
in Guyana and $3 million in Suriname). 
 
A global review of successful example projects reveals that the most successful projects employ a flexible 
structure to provide access to a broad array of financing sources.  Accordingly, this report considers a wide 
range of financial strategies, including carbon-focused structures.  Certain financial strategies such as green 
bonds and carbon-based financing mechanisms would require additional investments to develop the 
necessary conditions to support successful implementation.  Additionally, Guyana’s recent discovery of oil, 
estimated to yield billions of dollars annually in governmental taxes and royalties, could provide critical 
near-term financing consistent with the project’s goals.  Although implementing an oil fund structure would 
require building governmental and political support, it would otherwise be simpler to implement than green 
bonds or carbon mechanisms, which could be limited by transaction costs and technical readiness factors.   
 
Whether pursuant to a dedicated oil extraction fund or otherwise, consolidating the mangroves project with 
other green projects within the NBS-LME countries may improve the project’s success by taking advantage 
of economies of scale to leverage transaction costs associated with establishing and administering a financial 
mechanism to support the project.  For instance, the funding mechanism for mangroves could be combined 
with funding mechanisms related to inland terrestrial forests, which would increase the overall funding and 
spread the implementation costs over a wider project base. 
 
Because the value of mangroves may not be immediately apparent to many stakeholders, international and 
local marketing and education campaigns could accelerate the conditions necessary to generate critical 
stakeholder engagement and support.  Partnerships with international corporations, who are increasingly 
seeking environmentally responsible projects, provide an opportunity to access technical expertise and 
financial resources without significant transaction costs. 
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II. Client  
 
CI is a global environmental conservation non-profit organization founded in 1987 and headquartered in 
Arlington, VA, with offices in more than 30 countries, including Georgetown, Guyana and Paramaribo, 
Suriname.  CI’s annual revenues of $158 million (2017) derive from the following sources: Individuals 
(31%); Foundations (26%); Investments (17%); Corporations (15%); Public Funding, NGOs and 
Multilaterals (10%); and Other Income (1%).  CI’s annual expenses of $153 million are used for the 
following: Country, Regional and Oceans (43%); Grantmaking Divisions (15%); Policy, Communications 
and Other Programs (10%); Center for Environmental Leadership in Business (9%); Management and 
Operations (9%); Moore Center for Science (7%); and Fundraising (7%).   
 
CI’s mission is to protect nature for the benefit of people by (i) protecting natural wealth, (ii) fostering 
effective governance, and (iii) promoting sustainable production.  Perhaps CI’s mission is best-captured in 
its tagline: “Nature doesn’t need people.  People need nature.”  In furtherance of this mission, CI projects 
have collectively “protected more than 1.5 billion acres of the most critical landscapes and seascapes around 
the world — equivalent to two-thirds of the United States ... [which has] positively impacted the lives of 
millions of people in over 30 countries.”  Among CI’s organizational goals is the mandate to “[s]top the 
destruction of mangroves worldwide and expand their global extent by 20 percent by 2030.”    
 
III. Project Partners 
 
As illustrated in Appendix A, Figure 1, the UCLA team worked in parallel with two other teams that were 
engaged by Conservation International.  The Silvestrum team is focused on modeling and measuring impacts 
from sea level rises and storm surges and measuring NBS mangroves’ carbon storage and sequestration 
potential.  The Duke team is focused on establishing an economic valuation of the services provided by 
mangroves in Guyana and Suriname.  Ideally, Silvestrum and Duke would have completed their findings 
before the start of the UCLA project, so that the UCLA team could analyze and access their data and 
incorporate it into a financial model.  However, no validated data or conclusions were available from 
Silvestrum or Duke within the timeframe necessary to be reflected in our report.  Nonetheless, to reflect 
their preliminary findings in this report, the UCLA team regularly conferred with Silvestrum and Duke.   
 
IV. Project Location: Guyana and Suriname3 
 
The NBS-LME Project area is situated in four countries (Guyana, Suriname, French Guiana and the Brazilian 
State of Amapá), which collectively have approximately 1,765 km of relatively undeveloped and sparsely 
populated coastline.4  The Project’s focus centers on Guyana and Suriname, two neighboring countries who's 
largest and capital cities (Georgetown, Guyana and Paramaribo, Suriname) lie on the coast and are 
approximately a 450 km (8-hour drive) from each other.  
 

a. Guyana: “Guyana is located on the north-eastern coast of South America and is bordered by 
the Atlantic Ocean, Venezuela, Brazil, and Suriname. Its total area is approximately 215,000 square 
kilometers. 90% of the population lives on the coastal strip, while the Amerindians (Guyana’s indigenous 
people) mainly inhabit the savannahs and forest regions. Guyana’s economy consists mainly of industries 
dependent on the utilization of natural resources (e.g. agriculture, mining, fishing, timber). The main 
agricultural exports are rice and sugar, while bauxite and gold are the major mineral exports. The oil and gas 
industry is in the early stages of development, with Guyana currently being one of the prime targets for 
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petroleum exploration with its offshore basin and, to a lesser extent, its inland Takatu Basin currently 
attracting a great deal of interest from petroleum exploration companies.”5 

 
i. Population and Demographics: Guyana’s population is approximately 750,000, heavily 

concentrated in Georgetown (110,000), with additional concentration around the Berbice River, 
approximately 110 km east of Georgetown.  As a former British colony, Guyana is the only English-speaking 
country in South America, with a significant percentage also speaking Guyanese Creole.  The country shares 
strong cultural ties to the Caribbean, including its ethnic composition, which is East Indian 39.8%, African 
29.3%, mixed 19.9%, Amerindian 10.5%, other 0.5% (includes Portuguese, Chinese, European). The 
country’s high poverty rate (35%), combined with its high emigration rate (more than 55% of citizens live 
abroad) contribute to its high rate of remittances as a percent of GDP.  Ninety percent (90%) of the population 
live on 10% of the land and is concentrated along the coast.  The fertile coastal region consists of rich alluvial 
soil (from the Amazon River’s sedimentary flow) and supports a significant amount of the country’s intensive 
agricultural.  Much of the coastal land lies below sea level at high tide, however land has been reclaimed 
over time by a system of dams, seawalls, and groynes, similar to systems in Netherlands, which first settled 
Guyana.6 

 
ii. Economy and Infrastructure:  Guyana’s GDP is approximately $3.6 billion (with 

purchasing power parity of $6.3 billion, or $8,100 per capita), with recent annual growth rates of 2%-3%.  
Land use is 8.4% agricultural, 77.4% forest and 14.2% other.7  Sixty percent (60%) of GDP derives from 
exports of six commodities (sugar, gold, bauxite, shrimp, timber, and rice), which are heavily impacted by 
weather and commodity prices.  Sugar production, which is controlled by the government-owned GuySuCo,8 
is the largest employer, accounts for 28% of export earnings, and is declining (with 2018 output 
approximately 50% of 2017 output).9  Conversely, gold and diamond extraction are rapidly increasing.  Other 
industries include other agricultural outputs (e.g., edible oils; beef, pork, and poultry), timber and textiles.  
Chronic problems include a shortage of skilled labor, unreliable power supply and a deficient infrastructure.10  
 
Private sector organizations include the Private Sector Commission (PSC) and the Georgetown Chamber of 
Commerce & Industry (GCCI), which include foreign company members.11  Foreign investment drives much 
of Guyana’s industries, including minerals (American company Reynolds Metals and British-Australian Rio 
Tinto) and timber harvesting (Korean/Malaysian Barama company).12 Although 40% of its exports are to the 
United States and Canada, Guyana has expanded its export market (primarily in the raw materials sector) 
since joining the CARICOM Single Market and Economy in January 2006.  
 
In early 2018, oil was discovered in Guyana’s offshore waters, which could be worth up to $20 billion 
annually, including $7 billion in annual royalties and taxes.13  The extraction will start yielding oil in 2020 
and is being conducted by a consortium led by Exxon Mobil.14  Exxon Mobil has committed to mapping 
coastal mangroves and studying migration routes of fish, birds, marine mammals and turtles to prepare 
responses to potential oil spills.15  
 
Government and Politics: Guyana’s government is a parliamentary system based on England’s common 
law model.  The country consists of ten regions.  Majority party lines historically have aligned along ethnic 
lines, with the APNUPeople’s National Congress (PNC) party dominated by the Afro-Guyanese and the 
People’s Progressive Partydominated by the Indo-Guyanese.  The Caribbean Community (CARICOM) is 
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headquartered in Georgetown.16  External debts have shown increases for 2018, as Guyana’s indebtedness 
to various international institutions continues to grow. This is contained in the Bank of Guyana’s annual 
report, which was recently released. 
The report states that Government’s total public debt increased by 1.5 per cent in 2018. The report notes that 
this is an increase that represents 43.9 per cent of the Gross Domestic Product (GDP). In the case of external 
debt, there was an increase to US$1.3 billion.17  
 
V. Mangroves Services and Value Flows 
 
Mangroves provide a broad array of services to various stakeholders.  Appendix A, Figure 4 maps the value 
flows under a generic financial mechanism.  According to CI, “Mangrove ecosystems are some of the most 
productive and biologically diverse on the planet: They serve as habitats for sharks, manatees, crabs and 
other species; provide food and jobs for millions; and protect some of the most vulnerable coastal 
communities from storms and rising sea levels.  Mangroves also contain the densest stores of organic carbon 
on the planet— ending mangrove deforestation [at the global level] is like taking more than 1 million cars 
off the road...by protecting one hectare of mangrove we can: reduce storm impacts by 50%; increase tourism 
value by 25x per year ($1,079); store up to 1,100 tons of carbon.”18  Within the wide array of services 
provided by mangroves, 19  the Project focuses on flood and erosion protection.  At the global level, 
mangroves currently protect 3.5 million people from storm impacts, which is expected to double to 7.2 
million people due to climate change impacts.20  Although no comprehensive valuation study has been 
undertaken in the NBS-LME, in other geographies, valuation studies have estimated the flood protection 
benefits of mangroves.  For instance, the flood protection value of mangroves in Cuba is an estimated $154 
million each year.21  Manmade coastal flood barriers cost an estimated $2,20022 to $5,00023 per linear meter 
to construct and maintain. 24  While a precise economic valuation is beyond the scope of this report, the cost 
of constructing and maintaining seawalls in Guyana and Suriname is in the range of $1.5 billion to $3.6 
billion, as follows: 
 

 
 
While mangroves likely could not be used in lieu of all seawalls, in instances where mangroves could replace 
seawalls, and assuming an average mangrove depth of 235 meters, the value of mangroves per hectare would 
be in the range of $100,000 to $200,000 per hectare as follows: 
 

Seawall Length (KM)
 (Estimated for Suriname)

Cost to Construct and Maintain
Seawall Per Linear KM Total Cost of Seawall

Low 360 2,200,000$                                792,000,000$                
High 360 5,000,000$                                1,800,000,000$              

Low 303 2,200,000$                                666,039,216$                
High 303 5,000,000$                                1,513,725,490$              

Low 720 2,200,000$                                1,584,000,000$              
High 720 5,000,000$                                3,600,000,000$              

Guyana

Suriname

Total
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Using a framework similar to that of Vietnam’s Mangrove Payment for Ecosystem Services Systems, it 
would cost about $35 USD a hectare / year.  The key ingredient to success is the inclusion of the local 
communities, including the people that own the land surrounding mangroves.  In the IUCN report, 
“Protecting Mangroves: What does it cost?”, the government paid a local family about $35/hectare/year for 
preserving 56 hectares of mangroves.  This paid the family about $160 a month.  The underlining benefit to 
this method is that the family passes on the importance of committing to the contract to stop illegal tree 
cutting, in addition to realizing additional values such as fishing and shell collection.  The payments and 
accountability are established through the assignment of the individuals in the families as forest rangers of 
the regional forest stations.  Using this methodology and cost structure.  The cost per year of the preservation 
of mangroves in Guyana would be $1,051,785 (30,051 ha), and Suriname would be $2,680,685 (79,591 ha). 

 
The cost of restoring mangroves, according to the World Bank Data as of 2010 was about $52,000 / ha in 
developing areas.  According to Teas 1977, Lewis 1981, Brockmeyer et al. 1997, Lewis 1999, the cost ranges 
from $225 from simple planting (very low success rate) - $216,000 / ha.  For the purpose of our analysis, we 
will use the highest portion of the range due to the possibility of needing to purchase the land which results 
in a higher restoration cost. 
 
While mangroves provide valuable services, they are also under immense threat.  Mangroves are being lost 
at a rate of 1%-2% per year,25 which means that at current conversion rates, nearly 100% of global mangroves 
could be lost in the next 50-100 years.26  Primary deforestation threats in the NBS-LME include real estate 
development, fisheries, cattle ranches, farms (including rice paddies) and salt extraction.27  
 
VI. Stakeholders & Financial Mechanism Implementation  

 
Project stakeholders include a wide variety of individuals and groups who have an interest and are impacted 
by or affect decision making as well as the achievement of goals of sustainable mangrove forest management.  
The results of our analysis from research, documents and interviews with key people show that the following 
are primary stakeholders: 
 

a. Local communities  
Based on our findings, the local communities have some involvement in the awareness and preservation of 
mangroves.  Examples in Guyana consist of local honey farmers that utilize the mangroves as a source of 
income and have a stake in their preservation.  In addition, there are local leaders that are involved in 
organizations that raise awareness of the benefits of the mangroves in terms of coastal protection.  In 
Suriname, there is also a general awareness of conservation and the benefits of generating a livelihood from 
the natural resources.  Local community participation is key in sustaining and restoring mangrove forests.  
Coastal villagers have a significant stake in the sustainability of the mangroves as they receive direct 

Cost to Construct and 
Maintain Seawall 
Per Linear KM

Average Mangrove Depth (KM) 
(i.e., Average Square KM of 
Mangroves per Linear KM at 
Average Depth)

Hectares Per 
Square KM

Hectares of Mangroves 
Per Linear KM 
(at Average Mangroves 
Depth)

Potential Avoided 
Seawall Costs Per 
Hectare of Mangroves

Low 2,200,000$                   0.235 100 23.5 93,617.02$                   
High 5,000,000$                   0.235 100 23.5 212,765.96$                 
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environmental and socio-economic benefits of the ecosystem.  To capture the community’s interest in the 
long-term sustainability of the mangroves, environmental awareness and educational activities will need to 
be developed and in sync with the project goals.28  These activities may include facilitating workshops and 
training, disseminating information through media outlets (i.e., brochures, newspapers, tv and radio) and 
incorporating environmental education in school curriculum.29 
 
Alignment of incentives is also important in community participation and mangrove management.  Ideally, 
a land-use agreement would administer the relationship between the government and communities where the 
government allocates land and/or forest rights to communities in exchange for their management of land.30  
Co-management puts local communities in a leading role in capacity building for mangrove conservation 
and/or restoration and increase socioeconomic benefits.  Establishing a community-based organization would 
enable the project to achieve conservation of mangroves and generation of sustainable livelihood.31  
 

b. Government agencies  
In most developing countries, lack of legal and institutional framework and fragmented authority are the 
major challenges of mangrove governance.  Since mangroves are in between sea and land, there is no single 
ministry that has authority for mangrove management.32  International Union of Conservation of Nature 
(IUCN) noted in a global study that even in countries where legislation already exists, those are not 
implemented due to lack of resources, coordination and capacity. 33  As such, mangrove governance is 
typically placed under local-level.  With the assistance of a local or global NGO, village-level regulations 
are developed by local communities to specifically address mangrove protection and conservation.34 
 
The government’s role is to support local-level initiatives and reinforce community incentives for protection, 
management, and rehabilitation of mangroves.  Communities need financing and other forms of support (i.e. 
knowledge, technology, expertise) in implementing initiatives.  Ways to strengthen incentives and reduce 
uncertainty over the future viability of project initiative include expanding the range of rights that 
communities hold to mangrove resources (i.e. land-use agreement).  In addition, focusing on efforts to expand 
the local communities’ income generation possibilities and leveraging existing mechanisms that provide 
incentives to encourage and sustain environmental conservation,35 such as PES (Payment for Ecosystem 
Services) and REDD+ (Reducing Emission from Deforestation and forest Degradation plus Conservation) 
should be taken into consideration.  
 
In Guyana, a key stakeholder involved with the protection of the mangroves is, the National Agricultural 
Research & Extensions Institute (NAREI).  NAREI has a Mangrove Restoration and Management 
Department within its organization and has established in 2014 after the Mangrove Restoration Project began 
in 2010-2013.  The key objectives of this division are: 

• To establish the administrative capacity for the management of mangroves in Guyana 
• To promote sustainable management of mangrove forest 
• To establish and complete a legal framework for mangrove ecosystem management which 

encourages community-based participation. 
• To support research and development of Guyana’s mangrove forest 
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• To develop effective protection and/or rehabilitation of mangrove ecosystems 
• To increase public awareness and education on the benefits of the mangrove forests 

  
The Key Projects the Mangrove Restoration and Management Department provide are: 

• Mangrove Restoration 
• Planting 
• Monitoring 
• Installation of structures 
• Community Based Mangrove Management 
• Public awareness and education 
• Geographical Information System (GIS) database 
• Use of mangrove forest for alternative livelihood36 

 
In Suriname, the key stakeholder involved with the protection of the mangroves is National Institute for 
Environment and Development in Suriname (NIMOS).  NIMOS is an autonomous government foundation 
and a subsidiary of the National Environment Council established in 1998.   Three important key objectives 
of NIMOS are: 

• Achieving national environmental legislation 
• Preparing and implementing environment protection legislation 
• Coordination and monitoring of compliance 

Key Problems NIMOS addresses are: 
• The discharge of oil and various waste streams into the open sea 
• Climate change 
• Decrease in biodiversity and country degradation 

 
NIMOS has been designated as the technical focal point of REDD+.  This is the organization that is the 
executive body for UNDP and REDD+ that acts as a counterpart on behalf of the international community 
for approving projects and facilitating the funds.37 
 

c. Non-governmental organizations (NGOs).  
Non-governmental organizations (NGOs) serve as intermediary between the local community, government 
and other stakeholders of the project. 
Their role consists of: 38 

1) Facilitating communication and developing links between the government and communities. 
2) Mobilizing communities through identifying their needs and involving them in developing 

collaborative management system for natural resource uses. 
3) Gathering and disseminating information to: 

a. create public awareness 
b. implement environmental education programs 
c. feed information back to government and advocate policy creation and changes, 

and  
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d. promote development of networks to facilitate exchange of approaches and lessons 
learned 

4) Providing technical assistance by bringing expertise from different levels of fields and from other 
countries. 

 
d. Financial Sector  
Guyana and Suriname are both part of the sixteen countries for the World Bank Group.  Guyana is a middle-
income country with a per-capita income of US$5,194. Guyana is well endowed with natural resources, 
fertile agricultural lands, bauxite, gold, and extensive tropical forests that cover more than 80 percent of the 
country.  The economy is expected to grow 4.6 percent in 2019 and over 30 percent in 2020, boosted by oil 
output. Guyana could be among the world's largest per-capita oil producers by 2025.This poses new 
challenges for the country that will require a careful management of economic, governance, and 
environmental risks.  The smallest country in South America, Suriname, is an upper middle-income country 
with a per-capita income of US$6,504. It has been one of the Caribbean’s best performing economies over 
the last decade, largely thanks to its wealth of natural resources. Suriname’s economy is driven by the 
extractive industry, and agriculture exports to some extent.  While the economy contracted in 2016, recent 
investments in large gold operations have helped return the country to growth. A modest expansion is forecast 
to continue over the medium term, supported by a positive outlook in the extractive sector.39 
 

1. Guyana 
i. Capital Markets and Portfolio Investments 

In Guyana, interest rates on capital loans typically range from 10% to 20%.  The Minister of Finance must 
grant permission for a foreign investor to borrow more than USD 10,000 (GYD two million) from a local 
bank.  The Government of Guyana sells treasury bills at auction to finance the public debt.  Past attempts at 
private bond financing have failed, and private companies have not made any large bond offers in recent 
years. 
 
The banking system in Guyana is liquid.  Local bank statements reveal that deposits continue to increase 
even as loans remain flat, a trend that suggests the existence of a large, informal, cash-only economy.  
Analysts estimate that informal economic activity accounts for 50% or more of Guyana's total economy.  
Eager to lend money, but skeptical of Guyana's legal system, banks claim an inability to find suitable local 
applicants for loans at prevailing interest rates. 
 
Guyana adopted the Credit Reporting Act No. 9 of 2010, which guarantees consumers’ rights to access their 
data.  The first credit reporting bureau license was granted to Creditinfo, which went into effect on July 15, 
2013, and was open for business to the public starting December 1, 2013.  The credit-reporting bureau has 
been working with banks and utility companies to compile reliable credit information for use by lenders.  
Lack of access to capital remains a serious barrier to entrepreneurship and business expansion in the country. 
 

ii. Money and Banking System 
The Central Bank of Guyana was established by the 1965 Bank of Guyana Ordinance.  Guyana's banking 
system remains underdeveloped.  Inefficiencies and delays periodically plague the foreign currency market.  
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In addition, most Guyanese banks are owned by large Guyanese companies that sell locally and export.  
Because Guyana has yet to develop an effective interbank trading system, some banks may be short of foreign 
exchange while others have currency available.  Despite some businesses reporting currency shortages, the 
overall reserves of the Central Bank and commercial banks are more than enough for trading that occurs.  
The six commercial banks are by far the most important financial institutions in Guyana with assets worth 
GY 443 billion (USD 2.2 billion) in 2015, equivalent to 78% of GDP.  Figures for 2016 are not yet 
available.40   
 

iii. Sovereign Wealth Funds 
Guyana recently passed the Natural Resources Fund Act, which is legislation that “provides the legal 
framework for the establishment of the Natural Resources Fund that will manage the natural resources wealth 
of Guyana for the present and future benefit of the people and for the sustainable development of the 
country”.41  Accordingly, Guyana will be one of the first countries with sovereign wealth fund (SWF) 
legislation in place before “First Oil” according to Finance Minister Winston Jordan.  In an interview with 
the Department of Public Information, the Finance Minister said the Act governing the SWF was assented to 
on January 23, 2019, by President David Granger.  The next process is to implement the Act and establish 
the committees mandated by the legislation.  These include the Macro-Investment Committee and the Public 
Oversight Committee (POC), the latter which will examine proposals to manage the fund’s resources. 
 
Minister Jordan explained that the POC is slated to be the largest body with 22 members, representing a wide 
cross-section of society, “We will be writing letters to the various persons mentioned in the committee, 
indicating their role and function and inviting them, soon, to attend sensitization sessions.”  The minister 
anticipates some challenges as a selection will have to be determined of “groups most representative of 
women, civil society, trade unions and youths.”  The letters will be dispatched before the end of April.42 
 
Globally, SWF investment presents an important opportunity to expand green investments.  Currently there 
are only $4.3 billion in commitments to green debt platforms.  This is less than .07% of the total funds in the 
global SWF market.  There is an increased focus on developing countries to invest in such efforts.  The three 
key challenges to meeting the global need for investments are: 

• Uncertainty of green portfolio performance 
• Weak political demand 
• Cost of carbon footprint analysis 

 
2. Suriname 

i. Banking System 
Suriname has a central bank system43 which includes three major commercial banks: Republic Bank, DSB 
Bank, and Hakrinbank.  The government is a part owner of Hakrinbank and DSB Bank.  The three banks 
have a combined 80 percent market share.  There are also five smaller local banks.  Most banks do not have 
correspondent arrangements with U.S. banks.  Bank transfers occur through the Society for Worldwide 
Interbank Financial Telecommunication (SWIFT) system.  All such banks offer electronic banking 
services.44 
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The private sector has access to a variety of credit instruments.  Larger companies can obtain customized 
credit products. 
 
According to IMF findings in 2016, the banking sector is broadly resilient to currency depreciation, but 
several individual banks are vulnerable.  The Central Bank is responsible for oversight of commercial banks 
and other financial institutions.  The estimated total assets of the Suriname’s largest banks are as follows: 
 
DSB Bank (November 2017): USD 1.016 billion; 
Hakrin Bank (June 30, 2017): USD 466.3 million; and  
Republic Bank Limited (2017 annual report): USD 10.4 billion.  
 
(The Republic Bank Limited of Trinidad and Tobago acquired Royal Bank of Canada Suriname’s holdings 
in 2015.  The Republic Bank holdings include assets of local and international holdings).   
 

ii. Capital Markets and Portfolio Investment 
The government does not promote portfolio investment. There is a small self-regulating stock market with 
eleven companies registered.  It meets twice a month but does not have an electronic exchange.  There is no 
effective regulatory system to encourage and facilitate portfolio investment.  At present, Suriname is facing 
liquidity shortfalls. 
 
Sufficient policies do exist to facilitate the free flow of financial resources. As an IMF Article VIII member, 
Suriname has agreed to refrain from restrictions on payments and transfers for current international 
transactions. 
 
Credit is allocated on market terms and at market rates.  Foreign investors that establish businesses in 
Suriname can obtain credit in the local market, usually with a payment guarantee from the parent company.  
The private sector has access to a variety of credit instruments.  Larger companies can obtain customized 
credit products.  There is, however, a Central Bank regulation that limits a commercial bank’s credit exposure 
to a single client. 
 

iii. Money and Banking System 
The private sector has access to a variety of credit instruments.  Larger companies can obtain customized 
credit products. 
 
According to IMF findings in 2016, the banking sector is broadly resilient to currency depreciation, but 
several individual banks are vulnerable.  The Suriname Central Bank is responsible for oversight of 
commercial banks and other financial institutions.  The estimated total assets of the Suriname’s largest banks 
are as follows: 
 
DSB Bank (November 2017): USD 1.016 billion; 
Hakrin Bank (June 30, 2017): USD 466.3 million; 
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Republic Bank Limited (2017 annual report): USD 10.4 billion. (The Republic Bank Limited of Trinidad and 
Tobago acquired Royal Bank of Canada Suriname’s holdings in 2015.  The Republic Bank holdings include 
assets of local and international holdings). 
 

iv. Sovereign Wealth Fund 
Suriname approved a sovereign wealth fund law on May 4, 2017, but has yet to establish a sovereign wealth 
fund. 
 

e. Private Sector 
Our primary research interviews revealed that certain local private sector interests would support 
conservation efforts.  Conservation International could engage directly with key stakeholders within the 
organizations to raise awareness and request funding for specific projects.  The restoration funding efforts 
can be co-branded using the company’s logo to promote their sustainability initiatives.  Presumably, this 
would increase the brand value of the corporations showing the communities, global markets, and 
government their efforts in supporting the sustainability of conserving the environment. 

1. Guyana 
Top Companies in Guyana include: 

• Banks DIH – Food and beverage 
o The company today produces soft drinks, alcoholic beverages and food products, 

operates bars and restaurants, and since 1998 has owned a controlling share in 
Citizens Bank Inc.  The company has branches and agents throughout the country 
and owns a large fleet of delivery vehicles.  Products are exported to various 
Caribbean countries.  In collaboration with Banks Holdings Ltd. (BHL Group) of 
Barbados, Banks Beer is exported to Canada and the United States. 

o According to Wayne Nieunkirk (distribution division), there is an interest and 
opportunities for them to invest in preservation efforts for mangroves. 

• Guyana Telephone and Telegraph Company – Telecom 
o The company’s vision is to improve life experiences by unlocking innovation 

through applications and infrastructure to every home and business. 
Its mission is to leverage its connectivity advantage and be the #1 provider of 
useful services which help both consumers and business to unleash the power of 
the digital world by removing complexity wherever it exists.  The company 
strives to be a workplace of choice, where employees are empowered, engaged 
and happy; while creating a company that will be loved, not only for its services, 
but for its contribution to the wellness and prosperity of Guyana through 
initiatives such as its annual month of Pinktober activities which help to educate 
and raise cancer awareness. 

• Kaieteur News – Newspaper 
o Kaieteur News is a privately-owned daily newspaper published in Guyana, 

South America.  Kaieteur News columnists include Freddie Kissoon, Stella 
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Ramsaroop, Adam Harris, and an anonymous columnist who goes by the nom 
de plume "Peeping Tom". 

• National Milling Company of Guyana – Flour mill, part of Seaboard Corporation 
o National Milling Company of Guyana (NAMILCO), a subsidiary of U.S. based 

Seaboard Corporation, is the oldest commercial flour mill in Guyana.  It started 
operations in 1969.  The mill is located on Water Street, Agricola, Georgetown 

• Roraima Airways – Regional airline 
o Roraima Airways is a regional airline of Guyana with its main hub at the Eugene 

F.  Correira International Airport. Roraima Airways was founded in 1992. 
• Stabroek News – Newspaper 

o The Stabroek News is a privately-owned newspaper published in Guyana. 
It was first published in November 1986, first as a weekly but it later changed to 
a daily print newspaper. The entry of the paper into the mass media in Guyana 
brought a new openness to the media environment in the country. 

• Trans Guyana Airways – Airline  
o Trans Guyana Airways Limited commenced operations in 1956 in Georgetown, 

Guyana with a single float airplane. Since then, the company has grown to become 
one of the leading domestic commercial airlines in Guyana.45 

2. Suriname 
Top companies in Suriname include: 

• Newmont – Mining 
o US-based company, founded in 1921 and publicly traded since 1925, Newmont 

Goldcorp is headquartered in Greenwood Village, Colorado. 
• Rosebel Gold Mines – A subsidiary of Canadian company IAMGOLD 

o The Rosebel gold mine is located in the mineral rich Brokopondo district in north 
eastern Suriname, South America.  Suriname is a former Dutch colony situated in 
northern South America bordering the Atlantic Ocean between French Guiana and 
Guyana.  The Rosebel property lies approximately 85 kilometers south of the capital 
city of Paramaribo. – from company website. 

• Republic Bank – Banking 
o The company’s website states that their mission is, “Our mission is to provide 

personalized, efficient and competitively-priced financial services and to implement 
sound policies which will benefit our customers, staff, shareholders and the 
communities we serve.” 

• Hakrinbank – Banking 
o Company’s Strategy, “Grow together with the Hakrinbank.  Our financial services to 

the business market guarantee this. Borrow, invest, pay and insure at attractive rates 
and always accompanied by professional advice. Your currency transactions for 
payment from local and foreign suppliers, management of your securities portfolio, 
investment advice; our experienced and expert staff are happy to assist you.  
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Hakrinbank is happy to work with you on a package of services that seamlessly meets 
your needs as a business customer”. 

• Universities - University of Guyana in Guyana; Anton de Kom University of Suriname 
 

f. International communities 
Saving mangroves is a global challenge that no single community, government or organization can 
tackle alone.  A global commitment to conserve, protect and restore mangroves is needed to safeguard 
this ecosystem.  As such, many governments, international non-government organizations (NGOs) 
and corporations are taking a stand in the preservation and restoration of mangroves.  

 
Several governments around the world are committed to addressing global climate change and 
environmental issues.  For example, Norway’s International Climate and Forest Initiative (NICFI) 
aims to reduce greenhouse gases within the country and support efforts to reduce greenhouse gas 
emissions from deforestation and forest degradation in developing countries.  Norway has pledged 
up to three billion Norwegian kroner annually to support REDD+ efforts both internationally and at 
the country level.46  Since 2009, Norway has partnered with Guyana in promoting green development 
while keeping low deforestation level. From 2008-2016, Norway has disbursed funds of about 1 
billion Norwegian kroner to Guyana for climate and forest initiatives.47 

 
Aside from the governments, international NGOs play a very active role in environmental, social, 
advocacy and human rights work globally.  For example, World Wide Fund (WWF) has partnered 
with Conservation International, the International Union for the Conservation of Nature (IUCN), and 
The Nature Conservancy to form the Global Mangrove Alliance, an initiative to reverse the loss of 
critically important mangrove habitats worldwide.  These organizations work together to build a 
global community of stakeholders to leverage the expertise, funding, resources, diverse skills and 
networks.  The target is to expand the global extent of mangrove habitat 20% by the year 2030.48 The 
North Brazil Shelf (NBS) project provides the potential for the Global Mangrove Alliance bringing 
complementary strengths together as a first step toward a much larger more ambitious mangrove 
project for the NBS region.49  
 
Moreover, rapid globalization has led the business sector to recognize its role and responsibilities to 
address issues on climate change and environmental degradation.  Many large corporations focus on 
a broader economic, social and environmental context— “triple bottom line” by incorporating their 
activities and business operations with environmental and social projects as part of the corporate 
social responsibility (CSR).  One example is ExxonMobil Foundation’s $10 million contribution in 
Guyana for sustainable employment and conservation.  In collaboration with Conservation 
International and University of Guyana, the investment is aimed at expanding conservation areas, 
aiding mangrove restoration and management, supporting improvements to community-based fishing 
on Guyana’s coast, and supporting the work of the University of Guyana’s Greening Research and 
Innovation Centres.50 

 
See Appendix A, Figure 2 and Figure 3 for diagrams of stakeholders. 
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VII. Research Approach 
 

Secondary Research.  Secondary research included literature review of hundreds of publications by 
academic, international agencies, NGOs, private sector, and government sources.  To supplement this 
literature review, the team used digital and satellite mapping systems, to determine the past and current state 
of the mangroves.  Technology-based solutions will be employed to evaluate the potential risk of future 
deforestation of mangroves in the region.   
 
Primary Research.  Our team conducted a total of approximately 120 interviews, consisting of approximately 
120 interviews conducted outside of Guyana and Suriname, and approximately 18 in-person interviews of 
stakeholders conducted by two team members in Guyana and Suriname. 
 
Major takeaways prior to in-country interviews: A thorough analysis and deep understanding of socio-
economic studies, land valuation, financial development, and direct governmental involvement are key to 
the validation of our four hypotheses.  Other findings indicate that further developing policies and legal 
frameworks in Suriname and Guyana for the conservation and restoration of the mangroves will support 
project goals.   
 
In 2005, flooding devastated Guyana; five years later, Guyana’s Forestry Commission (GFC) published a 
National Mangrove Plan. This plan is now being revised and per GFC, Mangroves may be categorized as 
‘forest’ in future released plans such as Guyana National Forest Plan to assure their protection.  Under the 
Guyanese constitution, mangroves are considered a protected species.  
 
“Suriname operates under a Nature Conservation law dating from 1954 with a renewed law being currently 
being drafted. Under the Forest Management Act there is also the possibility that mangrove forest could be 
assigned as 'special protected forest'.” However, and to date, Suriname does not have a national mangrove 
plan or a mangrove management plan. 51 
 
An implementation of governmental checks and balances is required for the enforcement of the financial 
mechanism.  In addition, subject matter experts on green bonds indicate that these financial instruments are 
sophisticated and require an advanced governmental structure and understanding of the use of proceeds, 
project evaluation, selection, and management of the proceeds.  
 
In-Country Interviews:  While in Guyana and Suriname, our team conducted interviews with the following 
number of interviewees: 9 Government, 3 Academic, 6 Non-Profit, and 1 Industry stakeholder.  The field 
research uncovered challenges and opportunities the team aims to address in three sections: Ecosystem 
Scientific Activities, Management Activities and Post Deployment Activities.  These sections will be 
assessed to ensure long-term sustainable mangrove management instead of short-term funding which often 
led to discontinuity in maintaining or sustaining the initial project goals.  
 

Ecosystem Scientific Activities:  
“We [Suriname] need botanical experts and not just mangrove experts to understand the whole 
ecosystem and not just the mangrove by itself…Suriname needs more research on the dynamics of 
the ecosystem (bees for instance) to avoid compatibility issues.  There’s also a need to understand 
how to protect a parwa zone and how to define this zone.”  

- Dorothy J.  Traag MSc., Head Herbarium at Anton De Kom Universiteit Van Suriname 
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“Companies often collect data at the end of the project to meet a certain metric but not prior to 
establish a baseline.  There are no requirements to collect intermediary monitoring data which could 
negatively impact traceability.”  

- Joan P.  Telgt, Sr.  Health and Safety Engineer of Staatsolie. 
  
Adequate scientific methodology to monitor and forecast project results are not in practice nor 
enforced in many of the conservation efforts in Suriname and Guyana.  A baseline data collection is 
substantial to document in addition to key performance indicators from various stages of the project 
life cycle.  Such activities would establish and/or add to a lessons-learned database and eventually, 
yield better understanding of the ecosystem and its dynamics. 
 
Management Activities: 
“We [Guyana] need to be addressing the impact on mangroves, effective monitoring, and importance 
of regulation.  We need to make sure monitoring is at sufficient and adequate human capacity.”  

- Adiola Walcott, Guyana Office of Climate Change 
  
“Some of the obstacles include no structure for information sharing.  But there’s sharing at the 
personal level.  There’s also lack of monitoring.”  

- Dr.  Owen Bovell, Dean of Faculty of Agriculture and Forestry, University of Guyana 
  
Both Guyana and Suriname face project management challenges but in-country interviews suggest 
that the Surinamese government may be less likely to invest in long-term project yields such as 
mangrove restoration.  On the other hand, Guyana is more prepared to invest in long-term sustainable 
initiatives over short-term gains; which may be attributed to the increased levels of awareness 
amongst communities post the 2005 coastal flood disaster.   
  
 
Post-Deployment Activities: 
“Village economies are the primary stakeholders/indigenous communities: revenue generation vs. 
societal preservation balance has to be assessed.”  

- Prof.  Leyland M.  Lucas, School of Entrepreneurship and Business Innovation 
  
“Guyana needs sustainable long-term work: most organizations kick off projects and leave at the end 
of projects with no continuity or data transfer to the local communities or organizations.”  

- Kene Mosely, National Agriculture Research and Extension Institution. 
 
Many interviewees emphasized the importance of sustainable projects as well as effective data 
sharing and eventual transfer upon the initial project owners’ exit.  This could be alleviated by 
properly designing a conservation project to engage the locals in the decision-making process, 
implementation and maintenance. 
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VIII. Hypotheses 

 
The research focused on testing four hypotheses, each targeted to determine an appropriate sustainable 
financial mechanism to preserve and restore the mangroves in Guyana and Suriname.  Preliminary research 
and hypothesis testing provided additional direction and scope refinement for the project.  For instance, in 
assessing the readiness of Suriname and Guyana to adopt sophisticated financial mechanisms, preliminary 
findings suggest external resources may be needed for successful implementation of long-term solutions. 

 
a. Funding Sources - Sources of revenue from the private sector will allocate the highest percentage of 

funding for the conservation of mangroves.  
i. Confirm / Rejected: Accepted 

ii. Relevant Facts: Taxes are an unpopular solution and might not be a viable option, but an 
alternative is generating public funds from owned natural resources, examples of this could 
be an oil-extraction tax (discussed in more detail below) and gold mining funds.  

iii. Analysis: Third-party mechanisms would satisfy the hypothesis to evade public sourcing 
stress.  Primary research findings indicate that private sources from multinational, regional 
and local corporations could be a proven source of funding. 
 

b. Value Awareness - The local population and leadership realize the contribution of mangroves to their 
economic well-being and are willing to contribute to their conservation and management by voluntary 
contributions, tax, or other mechanisms. 

i. Confirm / Rejected: Confirmed in Guyana, but rejected in Suriname 
ii. Relevant Facts: In-country visits have proven that Guyana and Suriname are at different 

stages in addressing mangrove conservation.  
iii. Analysis: Based on our first stage in-country visit, primary research suggests a lack of 

government involvement, lack of policy, lack of funding and lack of protection mechanisms 
in both Suriname and Guyana.  However, Guyana’s government is more proactive in 
conserving mangroves which is well reflected in the Forest Act and the Sea Defense Act where 
mangroves are identified as protected species.  Since the 2005 flood in Guyana, the local 
coastal communities are more sensitized and are more likely to support mangrove planting 
projects or participate in restoration workshops.  In Suriname, the government is less 
transparent and often unwilling to partner with local NGOs or external organizations on 
restoration projects.  The local population is aware of the importance of mangroves but would 
trade mangroves for development or more immediate payouts.  Overall, both the government 
and local communities in Suriname would opt for short-term returns instead of long-term 
conservation benefits. 
 

c. Enforcement - Guyana and Suriname have a process in place with an effective framework to 
administer and allocate external funding in accordance with third party funding requirements. 

i. Confirm / Rejected: Rejected 
ii. Relevant Facts: There is no legal and policy framework for mangrove management.  Lack of 

capacity, financial resources, transparency and accountability are the main problems in 
implementing mangrove related laws. 

iii. Analysis: There is a need for a governing body responsible for oversight.  The authority for 
mangrove governance is fragmented across forestry, land, marine and fisheries agencies.  The 
success and impact of financial mechanism will depend on an effective and sustainable 
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management of mangroves.  The government should consider developing a mangrove 
management plan where a specific agency will be primarily responsible for the administration 
and enforcement, with the ability to seek the assistance and cooperation of other governmental 
agencies.  Alternatively, an integrated and community-based management plan could be 
developed for a shared decision-making power, management responsibility and accountability 
of mangroves.  In some countries in Southeast Asia and Latin America, programs involving 
communities partnering with nongovernmental organizations (NGOs), research 
organizations, and those that provide other incentives appear to generate better mangrove 
conservation and restoration outcomes. Throughout the readiness phase of the REDD+ 
framework, Suriname has set up the stage for enforcing NIMOS by creating a National Forest 
Monitoring System and by engaging on a multi-stakeholder process with indigenous and tribal 
peoples, the University of Suriname and the Government of Suriname. More enforcement 
mechanisms will be needed in order to address the importance of mangroves in REDD+. For 
Guyana, during the readiness stage, the enforcement of the National Toshoa’s Council (NTC) 
and the National Steering Committee of Community Forestry Organizations (NSCCFO) have 
been addressed, but no specific information on how they will employ and regulate funding 
received from the Carbon Fund. 
 

d. Restoration and Conservation - The cost of restoration is more than the cost of preservation of 
mangroves.  

i. Confirm / Rejected: Accepted 
ii. Relevant Facts: Through both primary and secondary research, we have found that the 

restoration of the mangroves is a labor intensive, time consuming and costly activity.  
iii. Analysis: Our research indicates that other countries have implemented penalties for 

individuals that damage landscape and natural resources.  This method would help reduce 
deforestation rates and recover funding. 

 
IX. Key Findings 

 
A.  The financial mechanisms implemented for similar projects should consider each country’s unique factors, 
including the economy, demographics, political regime, stakeholders, value flows, ecotourism, biodiversity 
preserve, fisheries and hunters. 
 
B.  Potential valuation of coastal resiliency benefits could be captured using sea level rise models using 
probability-based estimates of sea level rises and Monte Carlo-style simulation to determine risk-adjusted 
present value of expected damage/impact.  Silvestrum should provide this analysis. 
 
C.  The process to obtain government approval in Guyana and Suriname is detailed and prolonged. 
 
D.  The World Bank has administered green climate investments in other countries (tied with infrastructure 
development). 
 
E.  Many impact investors are seeking qualified environmental projects; however, satisfying portfolio-
holding standards requires that projects implement de-risking mechanisms to address credit and project risks. 
 
F.  Most stakeholders do not have an appetite to manage a project or absorb project risk, so building NGOs 
into the financial mechanism is critical to successfully financing and implementing the project. 
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X. Financial Mechanisms  
 
The team initially identified nine categories of financial mechanisms and examined their positive and 
negative attributes as summarized in Figure 1.  Based on such review, it became clear that certain 
mechanisms are not practically available to the project.  For instance, although a local taxation scheme is a 
theoretical option, political sentiment in Guyana and Suriname appears to heavily disfavor additional general 
taxation.  This sentiment is particularly apparent in Suriname, where government officials expressed to our 
team members that any funding for mangroves would need to be from external sources.  Accordingly, we 
narrowed the focus to the following most viable financial mechanisms potentially available to the project: 
(a) green bonds; (b) an oil-based fund; (c) a carbon-based mechanism; and(d) insurance.   
 

 
 

Figure 1: Funding Mechanisms Comparison Chart 
 
The group of stakeholders in-country impacted directly by the preservation and restoration of mangroves are 
government entities, and the local communities of Guyana and Suriname.  These two groups also have two 
key characteristics regarding implementing the financial mechanisms stated in the diagram, the ability to 
execute, and the degree of benefit from the financial mechanism.  Figure 2 is a visual illustration of nine 
funding options and how they relate to the metrics described.  The locations of the mechanisms within the 
matrix provide relative visual comparisons but are not intended to reflect quantitative analytics.  An example 
of the Honey Harvest value creation mechanism is, a local community in Guyana using the mangroves to 
create a honey harvest business.  The primary drivers are members of the local communities who are also the 
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major recipient of the livelihood created.  On the other side of the spectrum, a Green Bond value creation 
mechanism would be implemented by the government for restoration efforts to meet the country’s “Green 
Plan”.  The local community would have less capability of driving this mechanism due to the legal framework 
and stakeholders involved in Green Bond funding. 

 
Figure 2: Stakeholders and Value Creation Mechanism Diagram 

 
a. Green Bonds 

A green bond functions as any other bond instrument by offering a fixed return, but it additionally includes 
the obligation to use the proceeds for “green” projects.  Compared to traditional bonds, green bonds typically 
require pre-issuance costs associated with project certification and post-issuance costs associated with 
reporting regarding use of funds and project impacts.  In theory green bonds enjoy a “greenium” in which 
green bond investors are willing to give up financial returns in exchange for investing in green projects 
compared to “vanilla” bonds, but the greenium theory does not yet seem to be reflected in market prices and 
some studies even suggest that issuers actually increase their borrowing costs by issuing green bonds.52  
However, the green bond market is evolving quickly (see discussion below) and green bonds can act as 
marketing tools to allow issuers of green bonds to gain access to expanded capital markets that include 
investors with mandates to identify investments with environmental co-benefits.  Thus, evaluating whether 
green bond issuance is viable for a mangroves project in Guyana and Suriname inherently requires balancing 
the pre- and post-issuance transaction costs against the benefits of gaining access to international green bond 
markets.  Moreover, green bonds can serve as marketing tools for public and private issuers to highlight their 
commitment to green principles and can act as an example for potential private sector issuers.  For instance, 
Guyana could issue a green bond to generate international awareness of its green efforts. 

 
The green bond market is still evolving, as the first green bond was not issued until 2007,53 and since then, 
cumulative green bond issuance has only just recently exceeded $500 billion worldwide, reflecting the 
following:54 
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• The first emerging market green bond issuance was in South Africa in 2012, and now emerging 
markets constitute approximately 25% of all issuance.  Although the emerging market issuance 
numbers are dominated by China (and to a lesser extent India), other emerging markets are gaining 
traction and 2018 saw 85 new emerging market issuers. 

• In emerging markets, roughly 40% of issuance has been by a government or government-backed 
entity, 30% by non-financial corporates (such as energy or forestry companies) and 20% has been by 
development banks (such as Banco Nacional de Costa Rica). 

• In emerging markets, roughly 10% of issuance has been for climate adaptation projects. 
• Latin America has had roughly $7 billion in cumulative issuance.  
• Sovereign issuance has been 10%, including recent issuances by developing countries such as Fiji, 

Nigeria and Seychelles (which issued a $15 million sovereign blue bond55).   
• In the last five years in Latin America, green bonds have been issued in seven countries (Brazil, Chile, 

Columbia, Peru, Argentina, Costa Rica and Uruguay), with annual issuances peaking at 
approximately $4 billion in 2017, but slowing in 2018 due to political dynamics in Brazil, which has 
been the most active market.   

• Roughly 90% of emerging market issuances involved post-issuance reporting to address transparency 
concerns regarding use-of-proceeds and project impact. 

• In emerging markets, 45% of issuance involved a duration of less than 5 years and 85% with duration 
of less than 10 years. 

• The median bond size in emerging markets in $108 million. 
 

 
Figure 3: Green Bond Structure 

 
Qualifying as a “Green Bond”: Two Primary Options.  
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While there is no universal legal definition of green bonds, 89% of green bonds receive some form of external 
review, certification or rating, which may be issued by opinion providers such as Sustainalytics.56  Most such 
external reviews opine on compliance with standards issued by one of two self-regulatory bodies.  Satisfying 
one or both of these57 58which are voluntary process guidelines widely used by capital market participants.  
This report focuses on the GBP because more than 70% of green bond issuances involve external reviews.59 
 
Green Bond Principles.  The GBP have four core components, as follows: 

1.  Use of Proceeds: the bond proceeds should be used for “clear environmental benefits,” which include 
“climate change mitigation, climate change adaptation, natural resource conservation, biodiversity 
conservation, and pollution prevention and control.”  This component also identifies ten categories of 
eligible green projects, including (a) environmentally sustainable management of living natural resources 
and land use (including preservation or restoration of natural landscapes), (b) terrestrial and aquatic 
biodiversity conservation (including the protection of coastal, marine and watershed environments), (c) 
sustainable water management (including sustainable infrastructure for urban drainage systems and other 
forms of flooding mitigation); and (d) climate change adaptation.  

2.  Process for Project Evaluation and Selection:  To comply with GBP’s transparency goals, issuers should 
disclose (a) environmental sustainability objectives, (b) the process of determining eligibility within the 
GBP categories described in the Use of Proceeds component, and (c) eligibility and exclusion criteria and 
the process for managing project risks. 

3.  Management of Proceeds:  The GBP strongly encourage use of an auditor or other third party to verify 
compliance with the following proceed management practices, which are designed to ensure that proceeds 
are managed appropriately and used for qualifying projects: “net proceeds of the Green Bond, or an 
amount equal to these net proceeds, should be credited to a sub-account, moved to a sub-portfolio or 
otherwise tracked by the issuer in an appropriate manner, and attested to by the issuer in a formal internal 
process linked to the issuer’s lending and investment operations for Green Projects.”  

4.  Reporting:  On at least an annual basis (and more frequently in the event of material developments), 
issuers should issue public reports regarding the use of proceeds and status of the underlying green projects. 

 
GBP highly recommends external review of green bonds.  That review process could take the following 
forms: (a) second party opinion issued by an institution with environmental expertise assessing alignment 
with GBP; (b) verification, wherein an issuer obtains independent verification against a designated set of 
eligibility criteria, (c) certification by accredited third parties that the green bond complies with some external 
set of standards, (d) scoring or rating by third party agencies, such as S&P or Moody’s.  
 
GBP identifies the following four types of green bonds, but recognizes that additional bond structures60 are 
emerging as the market develops: (a) Standard Green Use of Proceed Bonds, structured as a standard 
recourse-to-the-issuer debt obligation; (b) Green Revenue Bonds, structured as a non-recourse-to-the-issuer 
debt obligation, with the credit exposure in the bond to the pledged cash flows; (c) Green Project Bonds, 
structured so the investor has direct exposure to the risk of the underlying green projects, and which could 
be with or without recourse to the issuer, and (d) Green Securitized Bonds, collateralized by one or more 
green projects, but with the first source of repayment generally relying on cash flows from the assets.61 
 

b. Oil-Extraction Fund 
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A financial mechanism to protect mangroves could be funded by establishing a dedicated funding source 
from revenues derived from substantial offshore oil reserves in Guyana and Suriname.  “The Guyana-
Suriname Basin has an estimated resource potential of more than 13 billion barrels of oil, according to the 
U.S.  Geological Survey and is considered one of the world’s top unexplored basins.”62  In Guyana alone, 
the recent discovery of oil is estimated to yield annually $6 billion in governmental taxes and royalties, which 
could provide critical financing consistent with the Project’s goals.  Discovery of substantial non-renewable 
natural resources presents a “paradox of plenty” and has the potential to be a “natural resources curse.”63  
However, implementing an enforceable mechanism to dedicate a portion of the funds to conserve and restore 
mangroves presents an opportunity to ensure that oil revenues are used for the public good.   This is consistent 
with Guyana’s Green State Development Strategy, which includes a mandate to “reduce the waste produced 
by extractive activities; to minimize and rehabilitate their impacts on the natural environment whether 
through the clearing of natural environments for production, or the damage to surrounding natural 
environments through air, soil, water and other forms of contamination.”64   
 
A key to establishing the oil-extraction fund mechanism is “selling” it to governmental stakeholders who 
control the oil revenues.  There is substantial competition for the funds, so officials will need to be convinced 
that funding the mangroves is for the public good and they may also need to be convinced that it advances 
political interests.  Through our primary research interviews, Oliver White (founder of a fishing-based non-
profit benefiting indigenous communities in Guyana)65 reported that he and Conservation International’s 
president, Dr. M. Sanjayan, are planning a joint trip to Guyana, during which time they intend to meet with 
Guyana’s president to discuss using oil funds to protect Guyana’s natural resources.  While the discussion 
will be broader than a mangroves-focused project, that dialogue presents an opportunity to lay the foundations 
for establishing an oil-extraction fund to benefit mangroves ecosystems.  Because mangroves are extremely 
efficient in carbon sequestration, the oil fund can be packaged as a carbon-extraction tax, which requires 
sequestration of carbon in exchange for the right to extract carbon.  In this respect, the theoretical 
underpinnings of an oil fund are similar to a carbon mechanism, discussed below. 

c. Carbon-Based Mechanism 

Globally, there are 39 countries and 23 sub-national (states) who are actively pricing carbon through emission 
trading systems or in the form of tax66. While Guyana and Suriname have both signed the Paris Agreement 
showing real intent to reduce global warming temperatures to below 1.5 degrees Celsius and attract the 
subsequent funding that entails, both countries currently do not have comprehensive emission trading 
systems (ETS) in place.  

There are three main options for carbon pricing that are used around the world in which the proceeds are 
typically used to fund conservation efforts. The most straightforward of which is the carbon tax mechanism, 
followed by the Carbon Emission Mechanism and the Carbon Offset Mechanism. The latter two represent 
opportunities for Guyana and Suriname to obtain international and private sector funding, if they follow the 
specific international guidelines detailed in this report.  

Carbon Emission Mechanism: Cap and Trade 

The Cap and Trade program (CAT) is one of the cornerstones of a compliance emissions trading system with 
a complex structure that has been very successful in reducing greenhouse gases (GHG) and generating 
income for conservation in California.  
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Step one of launching a CAT program in Guyana and Suriname would be deciding the scope of the cap67 – 
i.e. deciding which greenhouse gases and which emitting industries the regulation will be targeted for 
reduction. This process was pioneered in 2006 in California with their first initial scoping plan and their 
famous Global Warming Solutions Act, Assembly Bill 32 (AB32) that was approved by the California 
legislature. In it, they established the California Air Resources Board (CARB) as the governing authority of 
emissions (Guyana and Suriname will have to create this entity), and the six greenhouse gas pollutants that 
they will be monitoring (CO2, CH4, N2O, HFCs, PFCs, SF6)68  

Once the gasses and industries were identified, the next step was setting up a monitoring system (Mandatory 
Reporting Regulation) for these industries that accurately tracked the emitting performance of all cap and 
trade enrolled participants69. This was conducted for 2 years to accurately determine California company 
emissions based on real live data from their industries, rather than using historical data to assume greenhouse 
gas (GHG) emission. Industries that emitted over 10,000 metric tons of Co2e were required to begin reporting 
their annual emissions data and anyone over 25,000 metric tons of Co2e were auto-enrolled70. After all this 
data was collected, California was able to see exactly which sectors were contributing significantly to GHG 
emission and determined what the reasonable “cap” for each industry would be.  

The next step for CARB was setting up the quarterly auctions. Auto-enrolled companies had the option to 
either purchase “allowances” for each metric ton emitted annually up to the “cap”, purchase offset credits (1 
metric ton credit per offset) from other industry offset projects that were “CARB-approved” (limited to 8% 
of an entity’s compliance obligation per compliance period), or “trade” their allowances with industry 
participants for the amount that the participant was under their cap 71 . By purchasing your allocated 
allowances up front at quarterly auctions, California received instant revenue from each company doing 
business in California creating a financial incentive for the companies to lower their emissions. Another 
feature was the ability for companies to “trade” the carbon credits purchased (allowances) that were greater 
than they emitted for the year. This trading ability gave companies that stayed under their cap a strong 
financial incentive to stay under their cap as they were able to sell their allowances at an increased market 
rate. Starting in 2013, the cap would be lowered every year by a fixed percentage, creating tight demand for 
the allowances for years to come - forcing emitting companies to continuously reduce their emissions each 
year72. This is the main program for carbon pricing in California that has helped California raise over 
USD$10B since 2013 and forced California emitting companies to pay their share towards conservation. The 
money received has been funneled back into the California economy for “green” carbon reduction 
government initiatives.  

A further consideration in the launch of this program was the price of the carbon. California’s carbon pricing 
program has one of the highest carbon prices in the world - currently priced at $15/metric ton (compliance 
carbon market). One of California’s most distinct advantages was setting a high price floor of $10/metric ton 
in 2012 - before the program officially started73. As such, the price remained stable during periods of carbon 
demand disruption and has appreciated over the years, as allowances have become scarce. 

With the windfall of capital that is expected to come into Guyana in 2020 due to new-found oil exploration 
offshore (5 billion barrels of oil and counting)74, industries will be jumping at the opportunity to come to 
Guyana to take advantage of the emerging economy. If a regulatory ETS system like a CAT is in place, it 
will signal that conservation is a priority in Guyana (and Suriname) and provide continuous annual capital 
as their economies expand. 
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One last note on the CAT example of California that we discovered through our primary research is that 
California has ambitions of expanding its carbon market internationally, according to Lauren Sanchez, head 
of CARB’s international CAT program, to countries that follow their emissions enforcement regulations, 
protocols, and verification standards. Setting up this regulatory framework according to California’s vigorous 
structure would allow Guyana and Suriname to sell carbon allowances (credits) in the higher priced 
compliance market whose price is sometimes 3x higher than the typical voluntary carbon market ($0.40-$5 
per metric ton)75. California already has this agreement in place with Quebec, Canada and is in the process 
of approving their own international carbon verification protocol called the California Tropical Forrest 
Protocol76, according to Jason Gray head of CARB’s carbon offset initiatives. If this standard is approved in 
California (still pending approval) it will enable countries to set up their own compliance carbon market 
CAT/carbon offset programs which will link the private sector of California with these countries to purchase 
their carbon credits from, potentially generating large long-term influxes of capital for developing countries 
at a higher carbon price.  Figure 4 represents a brief summarized version of this mechanism. 
 
 

 
Figure 4: Cap and Trade Mechanism Overview 

Carbon Offset Mechanism 

A carbon offset financial mechanism in Guyana and Suriname would entail securing mangrove areas of the 
country (that would otherwise have been destroyed) for at least 30 years, verifying the carbon stock 
sequestered and stored, and selling these metric tons of carbon credits to companies looking to “offset” their 
carbon footprint in the global voluntary carbon market. The development of this mechanism could be an 
important source of long-term financing for Guyana and Suriname through monetizing the most important 
ecological value of the mangroves - carbon storage (5x more than regular trees)77. With wetlands like marshes 
and mangroves undergoing massive deforestation at a rate of 35% since 1970-2015; three times faster than 
terrestrial forests, the time is now to bring awareness to the mangroves as one of the largest carbon sinks on 
earth.78  

Critical to setting up a carbon offset conservation project is following strict protocols for verification of the 
carbon stock. The Verified Carbon Standard (a standard run by a company known as Verra) is one of the 
most internationally recognized verification and registration standards in the world. If they approve your 
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carbon project and place it in their registry, it is the first step towards qualifying your project for international 
funding. They are responsible for verifying and registering 58% of all carbon projects resulting in over $70 
million in funding in 201679.  

There are several other carbon verifiers, standards, and registries that can qualify you for international 
funding80. In Europe, a standard called the Clean Development Mechanism (CDM)81 is a standard defined 
in the Kyoto Protocol (2007) which verifies emission reduction projects that generate Certified Emission 
Reduction units (CER’s). Per Forest Trends Annual State of the Voluntary Market Report 2017, the CDM 
protocol is responsible for approximately 8% of carbon stock verified worldwide82. Other internationally 
recognized standards that could potentially be leveraged include the Gold Standard (17%), the Climate 
Action Reserve (8%), the American Carbon Registry (3%) and the Plan Vivo Standard (0.6%) 83 . 
Conservation International could be the facilitating organization in charge of implementing, submitting and 
monitoring the verification proposals, maintaining the partnerships with the verification registries, and 
monitoring these offset projects in both Guyana and Suriname.  

Lastly, setting up carbon offset projects could also potentially attract additional international funding under 
the Paris Agreement, which allows for developed nations to provide bilateral funding agreements with 
developing nations who have signed the pact (both Suriname and Guyana are included) to aid them in their 
efforts to prevent climate change and global warming. Launching carbon conservation projects that involve 
mangroves (“blue carbon”) could play a major role.  

 
Conservation Blue Carbon Offset Methodology  
 
Another key to setting up a blue carbon conservation project is getting the government to buy-in through 
creating regulation to protect and preserve mangrove areas in the country. This is extremely important for 
the verification of these projects, as in order to use any of the verification methodologies (under Verified 
Carbon Standard) the country and the project has to guarantee that these areas will be protected for the 
duration of the project (at least 30 years) as well as show that those specific areas would most likely otherwise 
be destroyed by various factors such as urbanization, deforestation or development. This is a key concept in 
carbon markets that is known as “additionality” and if it is not proven, many carbon projects are rejected in 
the verification stage. 
  
Since both countries have signed the Paris Agreement, it would be easy to assume the government would 
love to cooperate on conservation projects.  However, one would be surprised how long it can take to get 
developing countries ever-changing governments’ to fully embrace the conservation value of these projects.  
In the Conservation International blue carbon project in Cispata, Columbia, this was a process that started in 
2008 with government regulation changes and is still awaiting full governmental support and approval due 
to a new president, Ivan Duque, being elected in 2018 and being unsure of the previous administration’s 
climate commitments, according to Maria Diazgranados, Director of Marine Programs at Conservational 
International Colombia. 
  
Once the government has committed to preserving the mangroves, the next step is choosing the carbon 
verification methodology that is appropriate for the type of forest – in this case, wetlands.  Failure to choose 
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the standard that is most widely recognized and respected around the world is a fatal flaw that could set any 
carbon offset project back many years and cost the project hundreds of thousands in wasted efforts. Such 
was the case in Cispata, Columbia, where they chose a standard without doing their full due diligence (Plan 
Vivo) and went through the entire verification process only to find after three years that it failed to produce 
the desired capital returns. CI then had to start the entire process again with a new standard - the Verified 
Carbon Standard (VCS) - as mentioned earlier, a much more robust, complex and widely recognized set of 
standards. 
  
With this complexity and robustness, however, came more verification costs and project funding delays that 
drove up capital expenditure, and hurt CI Colombia’s ability to demonstrate a profitable financial outcome 
from the project. According to Diazgranados, the costs incurred by all these delays made it so that the number 
of credits they will sell annually, makes up for only “20% of costs.” She estimates the carbon price they will 
receive for their credits for their total estimated area (~11,000 hectares84) at around $5 per metric ton whereas 
the costs of the verification process now estimated at $25 per metric ton.  
  
With the information provided in this report, Guyana and Suriname have the benefit of learning from these 
costly mistakes, leapfrogging the 10 years of development, and hopefully creating a carbon offset program 
that can be verified and approved within one year.  
  
The methodology that Guyana and Suriname should use is the VCS module VM000785 - a methodology 
developed specifically for wetlands that quantify the carbon stock above ground as well as below ground in 
the soil (where the majority of carbon is stored in wetlands like the mangroves). Using such methodology 
provides a framework for quantifying the real greenhouse gas benefits of a project, and help project 
facilitators determine project boundaries, set baselines, assess additionality, and ultimately quantify the 
amount of greenhouse gas reduced or removed by way of the project86 

The following is a step by step guide to following this methodology, taking into account the lessons learned 
from Cispata, Colombia: 

1. Achieve validation from Verra and CCB using VCS wetlands methodology VM0007 (conservation).  
2. Develop a Project Design Document (PDD) detailing the project’s compliance with VCS and CCB 

standards.  
3. Develop a Project Monitoring and Implementation report (MIR) to quantify the emissions reduced 

during the first monitoring period as well as to document any biodiversity and community impacts of 
the project.  

4. Submit PDD and MIR to VCS and CCB bodies for approval (6 months).  
5. Engage with local communities (local buy-in), government stakeholders (regulation support), and 

private-public partnerships (funding support) to ensure all interests are aligned and the project is 
protected to deliver on its 30-year timeline. 

6. Initiate mangrove restoration and conservation activities in conjunction with on-going local mangrove 
education programs.  

Lastly, CI’s role in this will be to submit the project, ensure its long-term sustainable success and to develop 
the on-going stakeholder engagement.  A summary of this methodology is seen in Figure 5. 
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Figure 5.  Blue Carbon Methodology  

Restoration Blue Carbon Offset Project 

While a conservation carbon offset program that protects a designated area from deforestation is possible for 
Guyana and Suriname, provided they can prove that these specific areas will be in danger of deforestation, a 
more likely scenario to gain verification approval through VCS would be to a reforestation blue carbon offset 
project. While in some countries like Brazil and Africa where there are well-documented deforestation threats, 
Guyana and Suriname do not have this same level of deforestation risk. Guyana and Suriname are widely 
considered some of the “greenest” countries on the planet (forests covering 75% of Guyana87 and 94% of 
Suriname’s land surface area) with an annual deforestation risk of ~0.45% 88 and 0.02% respectively89. As a 
result, it would be much tougher (not impossible) to prove the required level of “additionality” to get a 
conservation project approved.  

As such, launching a restoration blue carbon offset project could be much easier.  Particularly in a country 
like Suriname, where there are reportedly over 168,000 hectares land90 in areas that were deforested in the 
past and now abandoned, according to Steve Crooks of Silvestrum, mangrove restoration projects launched 
within this much surface area could be monetized through a blue carbon restoration project and generate 
significant income at a carbon price of $5-$15 per metric ton of carbon.  

To launch a successful carbon offset mangrove restoration project, the process is mostly the same as for a 
conservation offset project, except you would use a slightly different VCS protocol – VM0033 (for wetland 
restoration rather than deforestation quantification)91. One would still need to select the site, ensure the 
protection of the site for at least 30 years, and develop your monitoring (MIR) and project design documents 
(PDD) to get verified. The only difference is it would be easier to prove the “additionality” of a restoration 
project – as planting new trees is always going to be adding carbon sequestration and storage benefit to the 
environment. 

One final nuance to consider in setting up a restoration project is that one would still have to prove some 
“additionality” in a restoration project i.e.. that the trees you are planting (mangroves) would not have just 
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grown back on their own through natural regeneration (“business as usual”). If they would have grown back 
on their own, then technically the project is not truly providing a benefit and it would fail verification.  
However, this is somewhat rare in restoration offset projects.  Again, the concept of “additionality” is crucial 
in these offset projects proving that you are providing “additional” carbon storage and sequestration benefit 
through the launching of these projects.  

We recommend that at least a restoration carbon offset program should be launched, with an aim to also 
prove deforestation risk and launch a carbon offset conservation project as well.  

d. REDD+ Framework Funding Mechanism 
 
REDD+ is a framework that triggers Results Based Payments (RBPs), an effective financial mechanism that 
aids developing countries in exchange for the reduction of emissions.  The purpose is to find an effective 
way to finance the conservation and restoration of forests.  The REDD+ framework requires proper phases 
in order to trigger RBPs.  Having MRV (measured, reported, verified) standards is key to the success of the 
REDD+ framework, it specifically ties into Hypothesis 3 of the present study.  
 

1. What is REDD+: It is the Reduction of Emissions and from Deforestation and Forest Degradation 
in Developing Countries.  It is an international framework for a cost-effective path for the 
reduction of carbon emissions.  REDD+ became formal in 2007 during the 13th Conference of the 
UNFCCC Conference in Bali, and the seeds were planted formally established in the Kyoto 
Protocol in 1997.92 

 
2. How does it work? In Article 2 of the COP19 framework93, each party would need to achieve its 

quantified limitation and reduction of emissions.  This would ultimately address the protection 
and enhancement of sinks and reservoirs of greenhouse gases, sustainable forest management, 
afforestation, and reforestation.  Each party would need to deliver a national strategy revised on 
MRV standards.  Progression in this plan will trigger RBPs and ultimately create a reliable 
funding mechanism. 

 
3. Phases of REDD+: There are three specific phases for the REDD+ implementation.  The first 

phase requires the development of a national strategy, action plan, and capacity building.  The 
second phase addresses the need for a regulatory body and the development of a National Forest 
Monitoring System and set up the Forest Reference Emission Levels, which originated in the 
Cancun Agreements.  Finally, after the actions have been fully measured, reported and verified 
under MRV standards and eventually unlock RBP.  The RBP works on specific deliverables from 
the action plan, which is the demonstration of successful activities that lead to the full 
implementations.  Perhaps the most important step for a REDD+ program is the proposal based 
on the national strategy phrased above.  The conditions and eligibility requirements are based on 
the innovation of the proposal.  As explained in Climate Funds Update94, how innovative is the 
proposal and how transformative is the proposal? There needs to be conformity with the financing 
entity too: will the project slow the rate of deforestation? Will the project reduce poverty amongst 
forest communities? Does the project show a clear understanding of context? 95  These are 
important things to note in the development of a REDD+ framework.  

 
According to the Memorandum of Understanding signed between the Governments of Guyana and Norway, 
the objective is to “foster partnership between Guyana and Norway on issues of climate change, biodiversity 
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and sustainable, low carbon development…and close cooperation regarding Guyana’s REDD+ efforts, 
including the establishment of a framework for result-based Norwegian financial support to Guyana’s 
REDD+ efforts.”96 
 
Because of its high coverage of tropical forests, REDD+ could be of interest to Suriname.  Partly because of 
its strong tradition of sustainable forest management compared to other countries just little deforestation 
takes place.  By decreasing the amounts of expected deforestation Suriname may be eligible for financial 
compensation from the REDD+ mechanism. 
 
REDD+ participation does not require the complete cessation of logging or exports of timber and timber 
products.  Deforestation for the construction of roads, construction of agricultural land and hydro-power can 
continue.  However, more sustainable methods of working will be promoted or made obligatory. 
 
REDD+ creates economic value for standing forests and seeks to influence the planning and development so 
that deforestation is kept as low as possible, without inhibiting the development.  Suriname decides for itself 
which parts of our forest we will retain, use or deforest for the benefit of our development. 
 
To utilize the opportunities mentioned above in a way that contributes to our development it is very 
important: 

o to expand existing monitoring and management systems, and develop new ones, 
o as well as to formulate a national and broad-based REDD+ strategy, which could be applied 

in all sectors and takes into account all stakeholders.97 
 
Challenges for REDD+: Although the framework has shown success for the reduction of emissions and 
deforestation around the globe, the main challenge is still adapting the framework despite the political 
stakeholders in each nation.  First, there are still a large number of players interested in the deforestation, 
degradation, and consumption of natural resources.  A second challenge is the coordination of the framework 
among all the entities within the government, specifically to address any persistent tradeoffs between 
agencies and government branches as well as the proper use of the monetary grants.  And lastly, addressing 
transparency and setting up correctly the measurement and reporting activities in an organized way.  
 
Both Suriname and Guyana submitted their projects to the World Bank and are currently preparing the stages 
to obtain the Carbon funding. The next section will cover in detail the deeper challenge for Suriname and 
Guyana in how the REDD+ funding can evolve into the preservation and restoration of the mangroves, in 
both reports readiness progress reports there is no specific information on how the funding will aid in the 
restoration of the mangrove forests. There is a clear opportunity addressed in the readiness reports of 2018, 
specifically around the monitoring and satellite improvements in Suriname. Guyana’s report does not 
mention mangrove forests improvements. This should have been stated specifically within the R-PP report 
template, and further down in the timeline in the R-Package assessment. Below is a deeper explanation about 
the origin of the FCPF and detailed steps to obtain the Readiness Fund and the Carbon Fund. 
 
There are clear benefits of preparing an R-Package, and most likely it can benefit the mangrove forests in the 
long term once the Carbon Fund is triggered. According to FCPF, the national strategy demonstrates that 
there is a national commitment to REDD+, there is transparency in readiness preparations, and assuring 
national and international stakeholders that potential social and environmental risks are being addressed. 
These specific benefits need to address why the mangroves are so important to Suriname and Guyana, 
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specifically addressing flood prevention and CO2 sequestration.  Both benefits are two very strong 
components of implementing a national REDD+ strategy.98 
 
The Norwegian Agency for Development Cooperation and the International Union for Conservation of 
Nature and Natural Resources, regarding the RAS017/0015, Including Mangroves in REDD+ is one of the 
best examples of how the international community combined the REDD+ framework with mangroves. In the 
grant agreement, subsection 1.399, direct flows of funds as a result of their role in reducing emission and 
increasing carbon storage and removals. It addresses the opportunity to aid sustainable, ecosystem and 
nature-based decision-making of the use, management, rehabilitation and restoration of mangroves. This is 
a clear example that involving mangrove forests to the REDD+ national strategies. The Norwegian Agency 
explains that due to the success rate of carbon sequestration from the mangroves, it is mandatory to create 
special funding of NOK5,000,000 (USD $550,000) for 5 selected countries with large mangrove forest 
ecosystems. Guyana and Suriname can benefit from establishing the importance of mangrove forests towards 
their national REDD+ strategies. 
 
Forest Carbon Partnership Facility 
 
The Forest Carbon Partnership Facility (FCPF), is a global partnership of governments, businesses, civil 
society, and Indigenous Peoples.  Created in 2008 by the World Bank, the FCPF was created to approach the 
REDD+ framework and incentivize payments based on reductions of emissions due to deforestation. The 
most important role of the FCPF other than creating a funding mechanism is that of capacity building and 
readiness steps.  To set up a successful REDD+ funding structure, the FCPF has set up a two-stage incentive 
program for a country to receive payments.  There are two payout structures, Readiness Fund and Carbon 
Fund shown in Appendix A, Figure 6. 
 

• Readiness Fund Mechanism: It is a 3-step process in which any given country needs to provide in 
order to fully unlock the Carbon Fund.  The first step is developing the R-PP Formulation and creating 
an R-PP Assessment.  By fulfilling this step, the grant payment of USD $3.5M is released.  The 
second step is to create a Midterm Progress Report which is part of the Readiness Preparation stage 
and finally deliver an R-Package Assessment.  Both countries have received funding based on the 
initial R-PP assessments. 

o R-PP Formulation & Assessment: This is the initial stage of the REDD+ framework, it is 
stated as the Readiness Participants Progress Report; both Guyana and Suriname have 
submitted to FCPF. In this stage, countries acknowledge the necessary steps for capacity 
building. 

o Midterm Progress Report: It is a follow up of the readiness preparation phase in which 
countries might apply voluntarily some of the REDD+ frameworks, advancing on 
subcomponents and even a first stage assessment process. Suriname received additional 
funding of $2.65 by submitting this report. 

o R-Package Assessment: This is the last step of the readiness preparations, where the country 
would need to perform a two-stage assessment process: prepare all the necessary outputs of 
the readiness preparation process which is also known as the national REDD+ strategy, and 
prepare an Environmental and Social Management Framework along with a Feedback and 
Grievance Redress Mechanism. 

 
• Carbon Fund mechanism: It is also a 3-step process in which the solicitor country needs to provide.  

To fully unlock the Carbon funds mechanism, in the timeline shown from Figure 13, an Emissions 
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Reductions Program (ER-PIN) needs to be developed in order to enter the Carbon Fund Pipeline.  
Once an Emission Reductions Program Document (ERPD) is set in place, a signature of Emission 
Reductions Payment Agreement (ERPA) is released and funding is fulfilled.  

o ER-PIN: The Emissions Reductions Program Idea Note consists of the specific aspects and 
key data points in which the national strategy will focus to reduce target reduction of emission 
level or readiness focusing points. For example, a given country’s plan to engage in six 
REDD+ frameworks or reducing the deforestation rates by a certain percentage. This stage 
focuses specifically on the tactical alignment of the national plan. 

o ERPD: The Emissions Reduction Program Document must be endorsed by the PC to be 
considered by the Carbon Fund.  

o ERPA: The last stage of the Carbon Fund stage is to have the Emissions Reduction Payment 
Agreement. 

 
Within the Readiness Fund REDD+ country progress report100, Suriname has been able to adopt specific 
measures that might aid the mangroves monitoring program, such as the establishment of a mangrove forest 
cover baseline and historical assessment; inventory assessments that will be performed within the National 
Forest Inventory section, the utilization of satellite land monitoring component, an implementation of Near 
Real Time Monitory (NRTM) system that would aid with the detection of illegal logging activities. On a 
national standpoint, Suriname has improved the communication through an extensive multi-stakeholder 
engagement process. Within hey stakeholder groups, indigenous and tribal peoples, the Government of 
Suriname, the University of Suriname. Also, more than 18 community REDD+ information sessions have 
been organized as well as 3 teambuilding and capacity building sessions. In addition, press coverage has 
covered the importance of strengthening NIMOS and creating the Forest Management and Forest Supervision 
(SBB) divisions. 
 
The Readiness Fund REDD+ country progress report of Guyana 101  addresses important factors of the 
readiness stage as it concluded 25 stakeholder engagements throughout 2017 and 2018. Analyzed capacity 
building within the key stakeholder and government agencies, addressed the importance of strengthening 
institutional organizations, in particular, the National Toshoa’s Council (NTC) and the National Steering 
Committee of Community Forestry Organizations (NSCCFO).  Conducted a national survey about the 
knowledge of the REDD+ framework in 2017 and 2018. During the readiness stage, the legal framework and 
financial instruction’s readiness have not been clearly addressed in the report. Also, there is no proper 
inclusion of mangroves ecosystems in the REDD+ national strategy. 
 

e. Insurance 
 
An insurance policy’s purpose is to manage the equation between risk and return.  Given that mangrove 
restoration or preservation is a tradeoff to the alternative use of land, the return from conserving nature may 
not be appealing to individuals or governments seeking short-term returns.  In addition to this, the risk from 
mangrove degradation may be ambiguous at this time, but economists estimated that natural disaster costs 
$300 billion per year and that climate change is displacing 68,000 people every single day. 102As a result, 
investing in nature and relying on nature-based solutions (such as mangroves) in building resilience doesn’t 
just reduce risk but adds economic and environmental value. 
 
Various insurance structures were investigated for applicability to mangrove restoration including weather 
forecast-based insurance.  Such insurances are widely common in Europe and employ sophisticated modeling 
techniques to assess weather-based risks prior to the determination of a premium. These policies manifest 
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themselves as additional coverage sought by property owners where package insurance deals are offered to 
incentivize owners to obtain these policies in addition to primary property insurance.  These policies are also 
packaged as a reinsurance to cover the insurer’s risk should a weather-based event occur and is not covered 
under the primary insurance. Regardless of technological advances, weather forecasting and the risk 
associated with such events remain complex.  
 
While insurance may not be a feasible funding mechanism in Suriname or Guyana, it presents elements that 
if retained, could create an insurance-like trust for mangrove restoration.  Such a trust would incentivize 
those who maintain green infrastructure while penalizing projects or individuals who destroy mangrove 
ecosystems by collecting a payment.  These payments would serve to restore or maintain mangroves in other 
areas.  Pelican Island National Wildlife Refuge in Florida is an example of this.  The refuge aims to conserve 
habitat and wildlife and has gained funding from Lewis Environmental Services, Inc. who in turn collected 
fees and was able to disburse to other projects such as Pelican Island and many others within the Everglades. 
 
Exploratory Funding Sources 
 
The primary research conducted in Suriname and Guyana led the team to entertain additional funding sources 
including: 

• Eco-Tourism.  According to “ITB Berlin and GREEN Destinations”, Guyana was named the #1 
country to visit for Ecotourism.103  This statistic was referenced by the government agencies visited 
and CI.  In addition, CI discussed a successful example of a local community implementing an eco-
tourism attraction was the remote indigenous Rewa Village in the Rupununi District.  They created 
an Eco Fishing and Adventure Tours economy that has brought a measure of financial sustainability 
to the community.    

• Honey Harvest.  Women in a seaside village in Guyana, backed by government and European Union 
funding, are combining commercial activities like beekeeping and sustainable food processing with 
spreading the word on the importance of protecting their coastal mangroves.  The women of Victoria, 
a coastal village, are taking part in the Guyana Mangrove Restoration Project, which currently 
generates only modest employment and income, but has the potential, they believe, to produce good 
economic returns.104 

• Corporate Funding.  Wayne Nieuenkirk, a distribution warehouse manager working at Banks DIH, 
the largest company in Guyana, stated that there is an interest in funding mangrove restoration efforts.  
Their company is involved in the bottling and distribution of food and beverage products.  They are 
aware of their carbon footprint and are interested in working with Conservation International to raise 
awareness and provide funding.  In addition, Wayne stated there is likely a high interest for other 
large companies based in Guyana to do the same. 

 
XI. Global Examples (Project Analogs) 

 
The discussion in this section summarizes examples of global projects identified as particularly relevant to 
this project.  After introducing these examples in this section, subsequent sections of this report apply the 
lessons learned from past projects to the context of Guyana and Suriname to provide guidance and 
considerations that inform the team’s strategic recommendation. 

 
Green Bond Example (Fiji):  In 2017 Fiji issued a $100 million green bond to finance resilience projects for 
the country of approximately 900,000 residents that are vulnerable to climate change and rising sea levels.105  
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The Fiji example is the most compelling example of how a green bond could be used in Guyana and Suriname 
to finance mangroves.  Key facts regarding the Fijian green bond include the following:106 
 

 
• $20 million first tranche of five years was in high demand with investors, oversubscribed with coupon 

rates of 4.00% and 6.30% per annum and a participation rate three times the rate of a typical Fijian 
infrastructure bond. 

• The bond was certified by Sustainalytics to follow ICMA’s Green Bond Principles.107 
• Funds are to be used for a variety of projects including crop resilience, flood management in 

sugarcane fields, reforestation, and rebuilding schools to better withstand violent weather. 
• The International Finance Corporation (IFC) and the World Bank provided technical assistance to the 

Fijian government to develop the sovereign green bond in just four months. 
• Issuance followed a highly destructive cyclone in 2016, with damage of approximately one-third of 

Fiji’s GDP. 
• Fiji’s credit rating according to Moody’s is Ba3.108 
• Fiji’s Head of Climate Change and its Head of Treasury jointly developed a list of potential green 

projects and consulted with the World Bank’s Climate and Environment team to screen projects for 
eligibility under the GDP Framework.109 

 
REDD+ Examples: Some examples for successful REDD+ implementations are Forest Carbon Partnership 
Facility Carbon Fund (FCPF CF) and the REDD+ Early Movers (RED) from the Germany/Norway/ Brazil 
case explained below.  Other examples explain below how REDD+ has been used in developing countries: 

 
The Congo Basin case: One clear case of how effective REDD+ has been in certain regions is the Congo 
Basin Forest Fund (CBFF), established in June of 2008.  The fund was an activities-based mechanism that 
triggered the financing of emissions reduction (ER) in the region.  The fund was governed by the African 
Development Bank (AfDB) and funded by Norway (USD $90M) and the UK (USD $80M).  The objective 
was to reduce the rate of deforestation form the Congo Basin region from 0.19% to 0.10% annually.  The 
activities supported by this program included the creation of Sustainable Forest Management, MRV 
standards, and capacity building.  Specifically, to the Congo Basin Project, an important regulator is the 
Central African Forest Commission (COMIFAC), in which only members of this international entity can 
apply to the program.  The total volume of the fund to committed projects was 15M Euros.110 Key learnings 
from the current CBFF is that it is necessary to adopt more competitive grant cycles and proposals of a better 
application by the Fund Management Agent. 

 
The Mexico case: Mexico developed a specific project with the guidelines towards the implementation of a 
REDD+ framework called National Strategy and Design Elements for REDD+ (ENAREDD+).  In 
coordination with national agencies, state governments and landowners, this diverse group of stakeholders 
developed the agenda for the reduction of emissions and develop a sustainability agenda.  As cited in the 
official strategy document111, one of the key deliverables was the creation of a Technical Committee for 
REDD+ and the REDD+ Working Group which are regulated by the Inter Secretary Commission of Climate 
Change of Mexico.  These created Frameworks for Financing, Institutional Arrangements and the 
Construction of Capacity in Mexican institutions; MRV standards, safeguards and transparency capacity.  
Mexico followed the COP19 framework from Warsaw to create these entities.  The Mexico case is important 
since it explains how REDD+ readiness needs to be executed. 
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The Brazil case: According to the COP19 Warsaw framework, finance may come from a wide variety of 
sources, public and private, bilateral and multilateral, including alternative sources112.  A good example of 
how effective this program can be seen in the UNREDD+ Web Platform site.  

 

 
Figure 6: REDD+ Results from the Amazon Fund program113 

 
From a results-oriented standpoint per Figure 6 above, the REDD+ Brazilian program was a success since 
the deforestation rate dropped 3,094 square kilometers per year, that’s a total reduction of 14.2%.  The 
number of tons of CO2 sequestration increased from 200 million in 2006 to 500.8 million in 2015.  The 
Brazilian Amazon Fund case was a solid RBP payment plan.  Throughout 9 years the Brazilian Government 
was granted USD $1.8 billion Norwegian Crowns, equivalent to $220,055,262.14 . 

 
 
Oil Fund Example (Norway): 
One of the most successful oil funds in the world is in Norway. Norway is one of the largest exporters of oil 
globally and has sustained strong economic growth over a long period. This growth is attributed to the 
successful management of its oil wealth that hails from its transparent policies and robust planning. 
 
Norway established a legal framework around the petroleum sector that consists of the petroleum law and 
the petroleum tax law. The Norwegian petroleum law established the system of separating functions between 
government entities, the rules for ensuring transparency and accountability in the petroleum sector and a 
licensing system that created competition between Statoil, a publicly traded oil and gas company that is partly 
state-owned, and foreign oil companies. Regulatory (Norwegian Petroleum Directorate), policymaking (The 
Ministry of Petroleum and Energy) and commercial (Statoil) institutions have distinct roles, and each is 
independent and has an arm’s length relationship with the other entities. This structure provides the advantage 
of avoiding any conflict of interest arising between the regulatory, policy-making and commercial entities.114 
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As with the petroleum tax law, Norway taxes 78% of the profits of the exploring companies. This tax has 
two components, a regular 22% tax on profits, which is the same income tax levied on every company in the 
country, and a special 56% tax on profits earned from offshore oil and gas production. Oil companies that 
don’t have taxable income can carry losses forward and can also choose for an immediate cash refund of the 
tax value of exploration expenses.115 
 
The oil fund’s direct income is generated mainly from taxes of companies, payments for the license to explore, 
the State’s Direct Financial Interest and dividends from the partly state-owned Statoil. The government 
deposits 100% of its oil and gas revenues into its sovereign fund and then withdraws an average of 4% to 
pay for public services. Norway’s sovereign fund was initially created in 1990 as the Petroleum Fund of 
Norway. The Petroleum Fund was established to avoid the overheating of the economy, to counter the effects 
of the forthcoming decline in income and to smooth out the effects of oil price fluctuations.  The fund is 
established under the Government Pension Fund Act, where the Ministry of Finance is responsible for the 
management of the fund through the Norges Bank Investment Management (NBIM).  In 2006 the fund 
changed its name to the Government Pension Fund - Global to serve as a mechanism for long-term savings. 
Asset allocation is set up in a way where up to 70% of the fund can be invested in equities, up to 7% of the 
fund can be invested in unlisted real estate and up to 30% of the fund can be invested in fixed-income. 
Nothing can be withdrawn from the fund until the oil runs out, the government cannot use more than 4% for 
current expenses, and none of the investments from the fund can be placed in Norway. As of May 2019, the 
fund is worth USD $1 trillion and still growing.116 
 
Carbon Credits Example (Mikoko Pamoja Project, Kenya) 
 
The Mikoko Pamoja Project (“mangroves together” in Swahili) started in 2013 and is the first conservation 
project that connected mangrove forests to the global carbon market.  Based in Gazi Bay, Kenya, the project 
is a community-based land-use with long-term carbon, livelihood and ecosystem benefits.  Its objectives are 
to provide long-term incentives for mangrove protection and restoration, through community involvement 
and shared benefits.117  
 
The success of the project stems from decades of mangrove studies made by Kenyan and foreign researchers 
which resulted in establishing a baseline for the valuation of social and ecological benefits.  The project was 
initially established as a community-based organization (CBO) and granted co-management rights to the 
forest under Kenyan legislation.  The Gazi community signed a user agreement with the Kenya Forest Service 
(KFS) which allows them to use designated mangrove areas.  KFS is the government agency responsible for 
managing the forest.  The Mikoko Pamoja Steering Group (MPSG) provides the necessary technical expertise 
in biophysical (carbon accounting) and social (socio-economic monitoring) areas.118 Figure 7 shows the 
project organizational structure. 
 



 

 
 

 
Page | 38 

 

 
Figure 7: Mikoko Pamoja Organizational Structure 

Source: Mikoko Pamoja “Mangrove conservation for community benefit”, August 2013 

 
The project has been accredited under the Plan Vivo Foundation, an organization that certifies projects that 
demonstrate long-term sustainability.  Plan Vivo also oversees the projects to ensure they benefit people’s 
livelihoods and sustain ecosystems.  Projects sell Plan Vivo Certificates, which represent one ton of carbon 
equivalent sequestered plus other non-carbon benefits.  Certificates are sold to the voluntary carbon market 
open to corporate social responsibility (CSR) purposes or supporters and donors to generate funds for project 
activities.  By quantifying ecosystem services, demonstrating good governance and measuring performance 
every year, Plan Vivo allows for results-based payments to be made to project participants.119  
 
The financial flows and benefits-sharing aspects are managed through the Association for Coastal Ecosystem 
Services (ACES) and the Mikoko Pamoja Community Organization (MPCO).120  Refer to Figure 8 for the 
project financial structure.  
 
The Association for Coastal Ecosystem Services (ACES) is a charity registered in Scotland that holds an 
independent and transparent account where payments for carbon credits can be transferred to MPCO once 
annual targets are met.  It is also the project coordinator responsible for selling Plan Vivo Certificates, 
overseeing the transfer of funds to the MPCO and reporting to the Plan Vivo Foundation.  Mikoko Pamoja 
Community Organization (MPCO) is a government-registered community organization that coordinates 
community engagement, project activities, and benefit sharing.  It is governed by volunteer office members 
who are village representatives from the project area. 121 
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The money that the project earns from carbon crediting is about USD$12,000 annually. 122 Decisions on 
allocating spending for community projects are democratic and transparent.  All community members are 
invited to a meeting to decide how they want the money to be spent.  The monies are reinvested in the 
community through development projects such as improving clean water access, providing educational 
materials to school children and ensuring the mangrove forest remains protected. 123  
 

 
Figure 8: Mikoko Pamoja Financial Flow 

Source: Mikoko Pamoja “Mangrove conservation for community benefit”, August 2013 

 
Through collaborative work of the Gazi community, volunteers from the villages, Kenya Forest Service 
(KFS), Kenya Marine and Fisheries Research Institute (KMFRI), Edinburgh Napier University, the 
Association for Coastal Ecosystem Services (ACES) and the Mikoko Pamoja Community Organization 
(MPCO), the groups have committed to conserve 117 hectares of mangroves (about 20% of the entire forest) 
and restore 0.4 hectares of degraded forest every year for a period of 20 years.  Every year, about 4,000 
seedlings are planted resulting to carbon savings and generating income for the community. 124   

 
In 2017, Mikoko Pamoja won the Equator Prize by the United Nation Development Programme (UNDP) for 
its innovative work on protecting the mangrove ecosystem.  Because the project has been successful, it 
captured attention and interest from neighboring communities and other countries to replicate the 
activities.125 According to Gabriel Grimsditch, UN Environment Marine and Coastal Ecosystems Branch 
Officer, “Mikoko Pamojo is a triple win with climate change, environmental protection, and community 
livelihood.  It’s a good project to model and replicate.” The UN Environment, as well as non-profit 
organizations like the Leonardo DiCaprio Foundation are also providing funding in these initiatives. 126 
 
Insurance Example (Cancun): The Cancun/Tulum Reef case presents an application of a parametric 
reinsurance policy on green infrastructure where tourism taxes were levied to create trust through the local 
hotel association.  This financial mechanism related nature conservancy to tourism was only feasible in 
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Cancun/Tulum after analyzing all coral reef-based economies around the world.  The reef at this popular 
destination was valued from $1 million to $40 million per square kilometer, in tourism revenue.  The payout 
from this parametric policy would decrease the amount of time a reef is left damaged and would trigger an 
immediate payment to the policyholder to quickly activate a team to restore the reef.  As a result, such a 
mechanism may not be easily transposed onto other regions of the world without the key elements in this 
case: hotel association, coral reef coverage, and significant tourism. 
 
XII. Application of Global Lessons 

 
The initial phase of this project was focused on conducting secondary and primary research to develop a 
framework and take an inventory of applicable global projects (i.e., breadth before depth).  Numerous 
financial mechanisms and example projects from around the world were identified, investigated and assessed.  
That initial general research phase transitioned to field research, providing firsthand experience and 
knowledge about the people, the government and key businesses in Guyana and Suriname.  During the field 
visits, detailed data was collected to refute, approve or modify the research framework hypotheses while 
focusing on the details of each financial mechanism and their applicability to Guyana and Suriname.  
Leveraging field research, the project scope was refined to become more granular in overlying potentially 
applicable financial mechanisms against the contextual environment of Guyana and Suriname and to develop 
a strategic recommendation for implementing a sustainable financial mechanism.   

 
Green Bonds:  The Fijian green bond is the first example of municipal green bond issuance in a developing 
country to support climate change resiliency and provides important lessons.  IFC published a report 
providing guidance to municipal green bond issuers based on its experience in Fiji. 127  Applying that 
guidance to the context of Guyana and Suriname, key considerations include the following: 

• Public Support: The Fijian issuance had strong local support because it was in the aftermath of a 
highly destructive storm and coastal flooding.  In Suriname particularly, and also to a lesser extent in 
Guyana, there local support for mangroves as a coastal resiliency tool is relatively lacking compared 
to Fiji.  Thus, it may be necessary to create public momentum to support mangroves restoration and 
conservation so that public support can align political interests with mangroves and act as a 
foundation for municipal support. 

• Project Scope:  Fiji developed a long list of eligible project expenditures, some of which were focused 
on coastal protection and some of which applied to other climate change adaptation projects, such as 
re-constructing buildings and infrastructure damaged in the recent cyclone.128  Given the scale of the 
potential mangroves projects in Guyana and Suriname and the many other potential green projects in 
the countries, it would be advisable to consider consolidating mangroves projects with other green 
projects, to take advantage of economies of scale and better leverage transaction costs. 

• Credit and Technical Risks:  Fiji’s credit rating of Ba3 by Moody’s (generally classified as “non-
investment grade speculative”) is slightly better than Suriname’s credit rating of B2 by Moody’s 
(generally classified as “highly speculative”).129  However, Guyana does not even have a published 
credit rating, which would negatively impact its access to international credit markets.  Accordingly, 
Guyana should apply for a credit rating.130  In addition to credit risks, the Fijian issuance was subject 
to technical risks associated with structuring the issuance and providing necessary monitoring 
certifications.  To address credit and technical risks, Fiji partnered with IFC and the World Bank, 
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which had experience in prior green bond issuances and provided critical technical guidance that 
allowed the green bonds to be issued in just four months.  Examples of technical support by the World 
Bank are noted in the flow diagram in Figure 9. 
 

 
Figure 9: World Bank Support Example 

 
 

Oil Fund: In many cases, resources-rich countries experience low levels of economic development despite 
significant streams of revenue from resource exploration. This concept called the “resource curse” suggests 
that the more natural resources a country has, the slower economic growth it will experience.131 Oil producing 
countries such as Venezuela had been afflicted by the resource curse where its economy suffered 
significantly.132 
 
There are many reasons why the resource curse happens. First, a country that is new to the global market 
with natural resources typically does not have the information compared to foreign corporations with 
extensive experience in the industry. Thus, foreign corporations have a strong bargaining position to its share 
of revenues. Also, the country can end up giving up too much of the profit if there is no substantial 
competition for the licenses and the administration is not well-advised. 133 Second, once the money starts 
flowing from natural resources, a sudden increase in the value of exports strengthens the local currency which 
makes exporters from other sectors less competitive. This shift of domestic resources to the natural resource 
sector will also cause a rise in labor and material input costs. Third, as the country’s economy becomes more 
reliant on the income from the new resource, it also becomes dependent on the price of the exported 
commodity on the world market. Fourth, the sudden increase in government revenues increases the risk of 
embezzlement of the money by political leaders. 134 Elected leaders succumb to the temptations of corruption 
and reckless spending and use their wealth to retain power. 

 
The oil discoveries in Guyana have led to increased international investment in the Guyana-Suriname Basin. 
According to the U.S. Geological Survey, the Guyana-Suriname Basin has an estimated resource potential 
of more than 13 billion barrels of oil and is considered one of the world’s top unexplored basins.135 With 
these new oil discoveries, the question now lies on how Suriname and Guyana can prepare for the challenges 
that will come from oil extraction and avoid the resource curse. 
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Resource curse can be avoided by constructing appropriate policies to ensure that oil reserves are translated 
into economic prosperity. Norway’s successful management of its oil reserves has led to Norway’s policies 
being regarded as a benchmark for other oil-producing countries.  Suriname and Guyana would benefit 
substantially by following Norway’s Oil Model. 
 
The Norwegian Oil Model’s success can be attributed to four key elements. First is establishing legal and 
fiscal frameworks that would regulate the collection, utilization, and investment of oil revenues.  These 
frameworks must be structured to ensure transparency and accountability on the part of government 
departments and other applicable role players. There should be a separation of policy, commercial, and 
regulatory functions with state institutions responsible for different areas. This system of checks and balances 
will provide oversight of each function and mitigates against any opportunities for corruption within public 
institutions. Second is creating a sovereign wealth fund. The fund’s objective is to stabilize income from oil 
revenues, minimize uncertainty from oil price volatility, and provide a cushion to compensate for expenses 
associated with the population. Moreover, all fund investments must be made abroad and in well-developed 
financial markets.  This fiscal policy ensures the sustainable spending of oil revenue in the long term and 
supports counter-cyclical policy to react to volatility in the oil industry.  The third is limiting withdrawals to 
not exceed the fund’s annual return target.  The aim of this fiscal rule is to spend only the return generated 
by investments of the fund and to save the fund’s real capital. Finally, building strong government 
commitment to sustainability and respect of the ecosystem will drive the success of the country’s economic 
development.  There should be a wide political consensus that oil activities should benefit the entire nation 
and oil wealth should be sustained for future generations.136 
 
Carbon Credits: Mikoko Pamoja project is research-intensive, community-involving and policy-driven. 
The project is structured around reforestation and restoration of mangroves to produce carbon credits, 
although many project leaders view the sale of credits to achieve many goals.  These include protecting 
ecological resources, facilitating research and building capacity of Kenyan natural scientists, preserving and 
enhancing biodiversity and contributing to local livelihoods and development through a direct-to-community 
payment scheme.137 
 
To replicate this model in Suriname and Guyana, it will require138: 

A. Ecological and socio-economic valuation of mangroves  
• Conducting ecological and socioeconomic analysis of the model to develop recommendations for 

developing the program and investment opportunities in accordance with the legal requirements for 
mangrove forest and coastal management. 

• Building a technical staff in the preparation and submission of a land use plan for approval in addition 
to a scientific staff that will provide the necessary technical know-how needed for the carbon 
assessments and development of reference emission levels. 

• Strengthening collaboration among government agencies on forest protection and development. 
• Completing surveys to evaluate biomass, carbon sink, and protective functions of mangrove forests 

to enable calculation of their full value.  
• Conducting an evaluation of the current models on mangrove restoration to capture lessons learned 

and plan cost-effective future scale up with the participation of all involved stakeholders. 
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B. Policies 
• Clarifying the role of stakeholders, their involvement in forest management, rights and 

responsibilities of the government agency and local people, particularly the benefit sharing from 
forest environmental services (carbon trading payments). 

• Creating legislation on forest management agreement between a government agency and the 
community.  The management agreement stipulates the allocable community activities in the forests 
and enables the community-based organization to engage in the sale of carbon credits.  It provides 
ownership of a designated area of mangroves in which various project activities, including 
community education and awareness programs will be carried out.  

• Promoting alternative sources of firewood and building resources. 
• Conducting environmental impact assessment for development programs (i.e. infrastructure, tourism 

facilities, fish farming) that occur in mangrove forest areas. 
• Improving efficiency in reviewing and approving the land use plan. 

 
C. Community involvement and capacity building 
• Developing awareness campaigns that highlight the scale, severity and consequences of the coastal 

erosion problem and the importance of mangroves. 
• Encouraging participation of all involved stakeholders in the protection and development of 

mangroves. 
• Engaging community-based organization in mangrove management and providing a long-term source 

of capacity and support for ecosystem conservation and sustainable livelihood development. 
• Building capacity for government agencies on planning, field implementing, and monitoring and 

evaluation skills. 
 
Challenges of the project:  
It is difficult to achieve economies of scale and to sell in a global market with a small-scale payment for 
ecosystem services (PES) scheme.  Income is also uncertain due to market price fluctuations and challenges 
in finding buyers.  Moreover, mangrove replanting may not be always successful when there is increasing 
sedimentation in the reforestation sites.  Finally, illegal logging may remain problematic if laws are not 
strictly enforced and/or if there are no alternative sources of resources.139 
 
Insurance: The insurance business in Guyana is relatively small and accounts for approximately 6% of total 
financial sector assets.  There are over 10 insurance companies and approximately six insurance brokers 
registered to offer both general and life insurance services in the country.  

  
In Suriname, insurance is regulated by the Central Bank and only health and motorized vehicle insurance is 
mandatory; with four main insurance companies operating in Suriname.  In general, the Surinamese insurance 
sector lacks investment or any development opportunity.  As a result, any innovative insurance mechanism 
aiming to conserve mangroves would not be feasible in Suriname given the insurance industry size and 
structure.  
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In Guyana, a few solutions will be presented herein to incentivize mangrove conservation through insurance 
mechanisms: 

 
• Leverage the oil sector’s presence: Before granting a petroleum permit, oil-producing nations often 

require that operators provide an internationally recognized insurance policy.  Such policies provide 
compensation due to the impact in the event of an oil spill.  In Guyana’s case, ExxonMobil has not 
provided such a policy. Instead, Exxon was allowed to be self-insured. 140 Such an agreement could 
lead to delayed reparation payments should an oil spill or other related issues arise.  In addition, the 
agreement contained vague environmental provisions that could negatively impact Guyana’s 
government if a spill ensues.  A solution to this potential problem is directing funds from Exxon to a 
governmental parametric insurance policy that would be triggered immediately in the case of an 
emergency. Insurance coverage for an oil rig is estimated at $3 million a year and could easily reach 
$9 million a year as oil spills would force long term insurance cost rise. 141 Current/remaining funds 
within this potential insurance policy could serve to develop the technical skills and machinery 
required to assess and mitigate any adverse impacts on fishing grounds, mangrove sites, and coastal 
communities.  With such a governmental insurance policy, Guyana will be able to contain a crisis 
more efficiently with the appropriate measures already in place.  Parametric insurance triggered by 
an oil spill should be on Guyana’s agenda to increase their preparedness levels. 

 
• Insurance-Bond Hybrid Solution: In practice, strategic planning can reduce vulnerabilities to allow 

ecological systems (mangroves) and the communities that depend on these systems to recover despite 
environmental changes such as increased sea level rise, floods, and severe storm surges.  This is 
known as resilience; and if quantified, in a similar fashion to how global warming is measured and 
limited to 2°C/year, one could ensure such a ‘resilience cap’ is maintained.  The financial mechanism 
would collect an environmental (governmental) insurance premium, but as projects take place and 
resilience is improved, the difference in premium would fund a bond.  In other words, the bond will 
be capitalized from the difference in insurance premiums.  Theoretically, this is ideal, but in actuality, 
it may prove difficult to implement unless mangrove conservation can be numerally linked to a 
resilience value. This theoretical application has not been implemented anywhere in the world but is 
currently being assessed for applicability and feasibility by Willis Tower Watson who serves as an 
insurance broker among other consulting services. 142 

 
XIII. Project Implementation 
 
The cost of restoring mangroves, according to the World Bank Data as of 2010 was about $52,000 / ha in 
developing areas.  According to Teas 1977, Lewis 1981, Brockmeyer et al. 1997, Lewis 1999, the cost ranges 
from $225 from simple planting (very low success rate) - $216,000 / ha.  For the purpose of our analysis, we 
will use the highest portion of the range due to the possibility of needing to purchase the land which results 
in a higher restoration cost. 
 
The sites selected for optimal restoration were based on three primary factors:  
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• Population Density – Coastal zones support a higher population density than the hinterland with 
faster rates of population growth and urbanization (Neumann et al. 2015).  Mangrove loss is generally 
positively correlated to human population density (Alongi 2002) with the conversion of mangrove to 
urban areas and industrial developments observed (Richards & Friess 2016).  Original data from the 
Center for International Earth Science Information Network – CIESIN – Columbia University. 2017.  
Gridded Population of the World, Version 4 (GPWv4): Population Density, Revision 10.  Palisades, 
NY: NASA Socioeconomic Data and Applications Center (SEDAC) 
https://doi.org/10.7927/H4DZ068D.  Accessed 1 September 2018. 

• Future Urbanization - With a growing global population the amount of people living in the coastal 
zone is predicted to increase to over 1 billion by 2060 (Neumann et al. 2015).  This will further 
increase pressures on coastal ecosystems, including mangroves.  However, this will also increase the 
potential benefits from restoring areas of mangrove.  Original data from Seto et al. (2012), accessed 
at https://urban.yale.edu/data.  Seto et al. (2012) created spatial explicit forecasts of the potential for 
urban land conversion across the globe for the year 2030.  Forecasts were created using models of 
urban expansion based on gross domestic product and urban population disaggregated based on a 
land change model (Seto et al. 2012).  Categories from 0 to 100 correspond to pixels that may become 
urban with probability ranging 0 to 100.  Category 101 refers to existing urban areas circa 2000 based 
on the global urban extent map from MODIS Land cover Product version 5 (Schneider et al. 2009; 
Friedl et al. 2010) and were removed from this dataset for display on this app. 

• Drought Variability – Global climate change is predicted to result in increased frequency, duration 
and severity of drought episodes (Allen et al. 2010; Dai 2013).  The impact of increased drought on 
mangroves could be manifest via various pathways including increases in groundwater and soil 
salinity (Drexler & Ewel 2001), altering surface elevation through soil compaction (Krauss et al. 
2014) and heat and water stress (Lovelock et al. 2009; Duke et al. 2017).  Extreme drought conditions 
have been linked to the dieback of mangroves in the Gulf of Carpentaria, Australia (Duke et al. 2017) 
and the Gambia River (Spalding et al. 2010).  Global monthly drought data in the form of the self-
calibrating Palmer Drought Severity Index (scPDSI) was used (van der Schrier et al. 2013; Osborn et 
al. 2016, 2017). scPDSI is an index of soil moisture availability calculated using precipitation and 
temperature time series in combination with soil and surface characteristics (van der Schrier et al. 
2013).  The 1901 – 2016 monthly drought data was downloaded from 
https://crudata.uea.ac.uk/cru/data/drought/#global.  The data for the years 1997 to 2016 was extracted 
and converted into a raster stack.  To assess drought variability the standard deviation of each pixel 
was calculated across the 240 monthly values.  The value nearest to the mangrove typology centroid 
was calculated.143 

 
Site locations identified: 

https://doi.org/10.7927/H4DZ068D.%20Accessed%201%20September%202018
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Figure:  10 

Georgetown, Guyana – Site 1 

Coastal Distance 1.76km (.4136 he due to 
.235km depth) 

Population Density High  
Future Urbanization Low within 1km south and 

High within 4 km south 
Drought Variability Medium within 5 km  
Estimated Cost of Restoration $89,337 
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Figure: 11 

Georgetown, Guyana – Site 2 

Coastal Distance 3.0km (.705 he due to .235km 
depth) 

Population Density High  
Future Urbanization Medium, High, south of the 

8km south of the region 
Drought Variability Medium within 5 km  
Estimated Cost of Restoration $152,280 
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Figure: 12 

Paramaribo, Suriname –  

Coastal Distance 1.44km (.3384 ha) 
Population Density High 
Future Urbanization High 
Drought Variability Medium High – 5km south 
Estimated Cost of Restoration $73,094 

 
The optimal financial mechanism is a hybrid model consisting of:  the ongoing REDD+, Community and 
Corporate Contributions, Oil Extraction Tax, Carbon Offsets, and a Green Bond program.  This diverse set 
of funding sources would enable the sustainability of peak project funding needs such as restoration sites, 
and the continuous maintenance of the mangroves.  The timeline below (Figure 13) illustrates a theoretical 
implementation period based on government participation in providing the required regulatory environment 
to meet the reporting and international standards to access these mechanisms.  The peak funding points on 
the graph represent one-time contributions for site restorations and/or investment needed for data analysis 
and reporting exercises.   
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Figure:  13 

 
The REDD+ Reporting requirements will accelerate the ability for Guyana and Suriname to feasibly access 
the Carbon Offset Market and Green Bonds.  The key factor to successfully implementing a hybrid approach 
is aligning the stakeholders’ priorities and objectives to accomplish the same mission.  In addition, Suriname 
and Guyana would benefit from information sharing and the generation of best practices learned through 
different experiences.  For example, Suriname has not gone through a severe flood like Guyana did in 2005.  
This forever changed the mindset of how they value the mangroves.  Figure 14 illustrates an example 
approach in aligning a shared value system of different stakeholders to meet one goal, sustainable prosperity 
of Guyana and Suriname.   



 

 
 

 
Page | 50 

 

 
Figure: 14 

 
Impeding Factors That Could Deter the Implementation of the Recommendations 
 
The recommendation of a hybrid financial mechanism could be deterred due to a variety of factors.  For both 
Guyana and Suriname, the global economy, and general political environment of developing countries could 
impact the feasibility of the recommendations.  For example, a financial crisis in Europe or the U.S. would 
impact the country’s GDP, and priorities could shift quickly in terms of funding the preservation of 
mangroves.  In Guyana, there are two country-specific factors that could be areas of concern: 

• In March of 2019, there was a no confidence vote of the government.  This was the first time in its 
history and causes a volatile investment environment. 

• Oil Curse – Due to the recent oil discovery and the presence of Exxon – challenges in the prioritization 
of spending could occur as seen in other countries exhibiting the same opportunity of new-found oil.  

In Suriname, 3 key areas of concern are: 
• Election Year in 2020 – Based on our primary research, the representatives of NIMOS, among other 

institutions, stated that polices are almost at a stand-still 1 year prior to the elections.  The new 
government leadership could pull the country’s sustainability priorities in a different direction. 

• There is a high desire for international stakeholders to have a strong verification process to obtain 
international funding due to prior sustainable experiences. 

• Current Recession – Suriname is currently in a recession which inhibits the optimal conversational 
stage to discuss the prioritization of mangroves. 
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Conservation International’s Critical Role 
 
Conservation International (CI) has spent over 30 years working on conservation projects in over 70 
countries, partnering with communities, companies and countries to build a brand that the world can trust in 
the fight against climate change. This global brand presence is particularly important in small countries like 
Suriname and Guyana, where much of the world may not feel confident investing into projects launched 
within without a large brand like CI behind the projects being launched. CI can fill this crucial public image 
void by being the leader of mangrove (blue carbon) conservation and restoration projects in underdeveloped 
countries and perhaps the world.   
 
In addition, CI will play a vital role in keeping projects on track – working with carbon verification third 
parties on their annual carbon stock verification re-certifications, using their ever-important government 
relationships to keep the project areas protected, and holding workshops to educate the local communities on 
the economic values and ecosystem services of the mangroves.  As most of these mechanisms proposed in 
this paper require a significant level of monitoring and sophistication, it is crucial that CI be the conduit that 
is constantly focused on keeping the most important stakeholders (government and local community) 
apprised, educated, and abreast of these values.  
 
Lastly, given Conservation International’s considerable network of corporate partners all around the world, 
it would be prudent of CI to leverage these networks to launch a worldwide mangrove public relations 
campaign promoting how important the mangroves are in preventing climate change. No other organization 
is better positioned to fulfill all these vital roles than CI. 
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APPENDIX A 

 

 
Figure 1: CI-Mangrove Research Stakeholders 

 
 

 
Figure 2: Guyana Stakeholders 
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Figure 3: Suriname Stakeholders 
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Figure 4: Financial Mechanism Framework 

 

 
Figure 5: Financial Mechanism Timeline 
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Figure 6: Phases for REDD+ 
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