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Marine protected areas (MPAs) require sustained funding to provide sustained marine protection. Up until now government budgets, multi- and bi-lateral aid, and philanthropic grants have been commonly relied upon to finance the management and enforcement of MPAs. But new funding mechanisms, such as impact investments or blue carbon, are increasingly applied and developed. Here, we present a semi-structured review that identifies 11 or more sources of finance, 21 financial instruments and more than 75 potential combinations thereof that show the current diversity of financial mechanisms available to support MPA establishment and operations. Based on the review, we developed nearly 100 indicators reflecting environmental, governmental, socioeconomic, and management characteristics that can inform the appropriateness, and corresponding strengths and weaknesses, of applying these financial mechanisms to any given MPA. The outputs provide a series of recommendations for implementing new funding mechanisms and ways to improve the sustainability of in-place mechanisms. The findings were compiled into a replicable framework and excel tool that was pilot tested in May 2021 for Parque Nacional Natural Corales de Profundidad in Colombia that identified potential ways to improve upon financial mechanisms, including, hiring a full-time manager and potential alternative mechanisms like biodiversity offsets from fossil fuel exploration and exploitation, among several others. The research also identified barriers for implementing financial mechanisms that reflect broader systemic challenges for MPA finance worldwide.
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INTRODUCTION

Marine protected areas (MPAs) have received global attention for the potential to preserve, restore, and enhance resilience of marine ecosystems around the world (Sumaila, 1998; O’Leary et al., 2018; Grorud-Colvert et al., 2021). International environmental initiatives, including the Convention for Biological Diversity and UN Sustainable Development Goals, have included specific provisions for marine protection, including seeking to protect 10% of the ocean by 2020, and potentially 30% by 2030 (Convention on Biological Diversity, 2020). The economic benefits of achieving these targets would likely far outweigh the costs, potentially as much as 5-to-1 (Brander et al., 2020; Waldron et al., 2020). Yet of the more than 18,000 MPAs that protect 7.65% of the ocean1 (accessed March 8, 2021), recent research has suggested that the majority of MPAs, potentially 70% or more, fall short of their conservation goals (Thur, 2010; Edgar et al., 2014; Gill et al., 2017; Roberts et al., 2018, 2020). These are often called “paper parks” because they exist in legal terms but are practically non-existent and do little to conserve marine biodiversity (Thur, 2010; De Santo, 2012). Even MPAs in relatively wealthy countries and regions, including Australia with the second largest MPA network in the world, may not be performing as well as believed (Roberts et al., 2018, 2020).

Marine protected areas are spatial forms of marine protection that restrict harmful activities and need to be actively managed and enforced. While a number of factors may be responsible for inadequate protection, including a lack of political will or allocation of existing funding (e.g., McCook et al., 2010) it is clear that sustained funds is also a global problem. MPAs require investment for long term operations including staff salaries, equipment and fuel, and for activities including scientific monitoring, stakeholder communications, and others (Bohorquez et al., 2019; Brander et al., 2020; Pascal et al., 2021). A lack of financial support for operations, especially for staff salaries, has been linked to failures to reach conservation goals (Thur, 2010; Bos et al., 2015; Gill et al., 2017).

The financial shortfalls for MPAs mirror broader capacity gaps for conservation at large. Recent reports estimate that about $300–$967 billion USD needs to be invested in biodiversity conservation each year in order to reach and maintain global targets [including billions per year for MPAs (Brander et al., 2020)], of which only $52–$143 billion is estimated to be delivered (Bryan and Crossman, 2013; Huwyler et al., 2014; Deutz et al., 2020; Perry and Karousakis, 2020; Sumaila et al., 2020). MPAs are primarily supported by domestic government spending, which comprises 57–80% of total annual investment in biodiversity conservation (Deutz et al., 2020; Perry and Karousakis, 2020). Other major sources of finance have included official development aid (ODA), and private finance that includes philanthropic support. Philanthropy is especially significant for marine conservation where it provides a greater proportional share of support than for conservation in general (Huwyler et al., 2014; Berger et al., 2019; Wabnitz and Blasiak, 2019).

Public funds and philanthropic support are sometimes called “traditional” sources of finance (Gutman and Davidson, 2007; Naturevest and EKO, 2014; Deutz et al., 2020), and have long been considered insufficient and unreliable for delivering long term support required by MPAs. While many MPAs never receive adequate funds, others also suffer from inconsistent support where once adequate budgets may be cut potentially due to changes in political administrations, shifts in priorities [“donor fatigue” or “political boredom” (Pringle, 2017)], macroeconomic events, and plain lack of long term planning (Reid-Grant and Bhat, 2009; Thur, 2010; Ison et al., 2018; Davis, 2020; Cumming et al., 2021; Hogg et al., 2021; Phua et al., 2021). There has been coincident interest for identifying and implementing “alternative” financial mechanisms for MPAs, especially those that help MPAs generate their own income or help better secure financing from traditional sources for the long-term (Baird et al., 2017; Iyer et al., 2018; Silver and Campbell, 2018; Mallin et al., 2019; Femmami et al., 2021).

A series of peer reviewed and gray-literature publications in recent decades have outlined the different alternative financial mechanisms available for biodiversity conservation. Examples include works that specialize on a specific type of mechanism (Peters and Hawkins, 2009; Howard et al., 2017; Silver and Campbell, 2018; Pascal et al., 2021), and others that seek to evaluate a series of potential mechanisms like the BIOFIN catalog2 that provides guidance on over 150 “finance solutions” for biodiversity conservation (UNDP, 2018). Other works have also provided a structured “taxonomy” of financial mechanisms that provide a means of organizing and assessing the diversity of options available (Meyers et al., 2020).

However, MPAs are a unique form of conservation with distinct financial considerations from terrestrial PAs and other forms of marine conservation (Bohorquez et al., 2019). The frequent lack of property rights that may result in scarcer investable assets and income generating opportunities, in addition to logistic considerations for operating in a remote marine environment mean that many financial solutions in broader conservation finance literature (even marine conservation finance) may not be applicable for supporting MPA operations. And even those that are transferable may need to be interpreted in the unique management, scientific, and legal contexts of MPAs and marine environments. For example, blue carbon, blue/green bonds, and debt for nature swaps are financial mechanisms that have historically been used primarily for terrestrial conservation and have more recently been adapted for marine conservation including MPAs (Pendleton et al., 2012; Baird et al., 2017; Howard et al., 2017; Thiele and Gerber, 2017; Iyer et al., 2018).

Several publications, mostly gray literature, have provided valuable guidance on the array of financial mechanisms and strategies for MPAs (Living Oceans, 2014; Binet et al., 2015; Bos et al., 2015; Baird et al., 2017; OECD, 2017; Iyer et al., 2018; Femmami et al., 2021). But these publications have frequently focused on a pre-selected subset of financial mechanisms, and no one of them have fully captured the full diversity that may be available to managers. There are also many existing tools for evaluating MPA management and informing management decisions, but they do not include provisions to investigate finance in detail (Ervin, 2003; Pomeroy et al., 2004; Staub and Hatziolos, 2004; Belokurov et al., 2016). Exceptions include tools developed by the Conservation Finance Alliance and the Mediterranean Protected Area Network (MedPAN) in partnership with BlueSeeds (Conservation Finance Alliance, 2001; Binet et al., 2015; Femmami et al., 2021). But some of these are dated and even more recent ones address a limited selection of financial mechanisms and are regionally focused rather than global. There is thus a great need for a practical management tool that allows for MPA managers to synchronously evaluate the full scope of financial mechanisms available to support MPA operations, and consider the factors that may influence the success of any such mechanism for their respective MPA.

A semi-structured literature review was performed to: (1) assess the full array of potential financial mechanisms available to support MPA operations; and (2) develop a series of indicators that can be used to evaluate the feasibility for application of these mechanisms to any given MPA. Most of the indicators would be based on the political, socioeconomic, environmental, and management context of the MPA, and be easily answerable by MPA managers and practitioners while providing useful insight for the following questions:


(1)Which financial mechanisms might be most appropriate for the MPA and, therefore, should be prioritized for further research and potential implementation?

(2)What actions could be taken to increase the feasibility of some financial mechanisms that may not otherwise be appropriate for the MPA?

(3)What potential weaknesses or pitfalls may exist in financial mechanisms that currently support the MPA, and could some of these be addressed by decision makers?



The analytical framework was then incorporated into an Excel-based tool and applied to an existing MPA in the Colombian Caribbean to demonstrate its potential use and outputs for the benefit of other MPAs that may seek to apply this tool in the future.



MATERIALS AND METHODS


Strategies, Mechanisms, Sources, and Instruments

There is little consistency on what qualifies as a financial mechanism for protected areas (Gutman and Davidson, 2007), and other terms such as strategies, sources, and instruments are frequently used interchangeably in the conservation finance literature. For the purpose of this study, we considered an MPA’s financial strategy to be the cohesive integration of three moving parts: (1) sources; (2) instruments; and (3) budgeting and allocation (Figure 1). These are defined as follows:
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FIGURE 1. Visualization of components of an MPA financial strategy, depicting (A) the theoretical approach, (B) example for NGO grants, and (C) example for entry or user fees for tourism.



Sources of Finance

Where finance is originated. This can include government institutions, NGOs, philanthropic organizations, private investors, various stakeholder groups representing different practices or industries from where funds can be leveraged (e.g., tourism, commercial fishing), and others.



Financial Instruments

The method in which financial resources are transferred from the source to the MPA’s management. This can include annual budgetary spending, grants, loans, user fees, and others.



Budgeting and Allocation

How, once received by the MPA’s management, financial resources are managed and allocated, including for initial investment in equipment and other facilities.

A financial mechanism is therefore the matching or pairing of at least one source with at least one instrument (Figure 1). Many financial strategies for MPAs rely on more than one mechanism, and single mechanisms can also rely on multiple sources and/or instruments working at once, such as the debt-for-nature swap in the Seychelles that combined grants and loans from NGOs, impact investors, and philanthropic organizations (Silver and Campbell, 2018; Sumaila et al., 2021). This review used a matrix-based approach that separated sources and instruments and evaluated how they may combine to form financial mechanisms.




Compilation of Sources and Instruments

An initial review of eight gray literature items was performed in 2018 to identify sources of finance and financial instruments that could support MPA operations (IUCN, 2000; Spergel and Moye, 2004; Emerton et al., 2006; Living Oceans, 2014; Naturevest and EKO, 2014; Binet et al., 2015; Baird et al., 2017; OECD, 2017). The review identified 27 sources and 40 instruments which were consolidated into representative groups of 11 or more sources and 21 instruments. The resulting organizational framework outlines different options available similar to the taxonomic approach used to organize broader conservation finance mechanisms in Meyers et al. (2020).


Sources of Finance

Each source of finance (with the exception of “other users and polluters,” see “Results” section) was subject to a three-step literature review from 2019 to 2021 that included peer reviewed and gray literature. Literature was identified starting with the range of sources first used to identify sources of finance, and also incorporated other sources previously known to the authors and from expert recommendation as well as keyword searches in Google Scholar and Web of Science (information on keyword searches are available in the relevant profiles in the Supplementary Material).

The indicators for sources of finance were designed to address factors that may reflect the willingness or likelihood of the source to contribute to or otherwise be leveraged to support the MPA using one or more financial instruments. For some sources of finance, e.g., tourism, these included more explicit preferences as indicated by evidence such as willingness to pay studies (Peters and Hawkins, 2009). For others, preferences had to be more subjectively interpreted based on evidence in the literature. Indicators were arranged into categories that reflected environmental, governance, socioeconomic, and management context, among other types of indicators.

Each indicator was given a “priority rank” that reflected the importance of that indicator relative to others for the given source (high vs. moderate vs. low). Higher ranked indicators were allocated a greater number of possible points such that responses for that indicator had a greater influence on the final score for that source. We also included mandatory indicators that act as screeners such that their conditions must be met for the MPA to be eligible for that source of financing. Details and explanations for indicators were included in the profiles for each source of finance (see Supplementary Material).

The review, and corresponding supplementary profiles (see Supplementary Material, sections 3 and 4), also made note of other observations such as the history and popularity of the source for supporting MPAs and concrete examples of financial flows when available.



Financial Instruments

Each financial instrument was subject to a two-step literature review in 2020–2021. Literature was identified from the initial eight gray literature items for identifying instruments combined with resources previously known to the authors or provided by expert recommendation.

The indicators for financial instruments focused on the logistical considerations for implementing and managing instruments over time. This included indicators used to inform three different categories (see Table 1 for calculation methodology and Supplementary Material for specific indicators):


(i)Basic eligibility to identify any immediately disqualifying criteria;

(ii)Feasibility for implementation as a qualitative function of legislative barriers and other requirements for implementing the instrument against the MPA’s capacity

(iii)Feasibility for management and monitoring as a function of personnel and equipment requirements, and any other insightful indicators for assessing the potential to maintain and (if necessary) enforce the instrument over time.




TABLE 1. Description of calculations, outputs, and how to interpret results for eligibility requirements and scores for sources, instruments, and financial mechanisms.

[image: Table 1]
Each indicator for implementation and management was provided a percent weight depending on its significance to the financial instrument such that more important indicators that are more influential to overall feasibility received a higher percentage (Table 1 and Figure 2). The reviews identified sources of finance that could be paired with each instrument, with particular attention toward case examples in the literature. All details on the reviews and descriptions of the instruments are available in their respective profiles in the Supplementary Material. We also tracked the range of funds potentially leveraged by logarithmic scale from thousands to hundreds of millions USD, the timeline required for implementation, and the personnel and capital requirements for implementing and managing the instruments that are indicative of the overall complexity of the instruments and corresponding mechanisms. Concrete examples of financial flows are also discussed for some instruments in the descriptions for their respective profiles.
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FIGURE 2. Visual description of calculation methodologies and matrix approach for scoring financial mechanisms (mech) based on indicators (i) for individual sources of finance (src), and implementation (impl) and management (mgmt) of individual financial instruments.




Development of Evaluation Tool

Other MPA management tools, such as management effectiveness tracking tools, were reviewed to inform the structure of the financial mechanism tool. Preferred examples would provide a balance of information and complexity, while also being easy to use by practitioners. The tool would be globally transferable, thus the indicators would need to be universally understood and applicable, and if possible the framework itself be easily adjusted to changing circumstances as necessary.

The Rapid Assessment and Prioritization of Protected Area Management (RAPPAM) was designed around a series of basic questions and easily interpretable outputs, while also being flexible for varying contexts and access to information (Ervin, 2003). Notable features of RAPPAM include an emphasis on multiple choice questions (yes, maybe yes, no, maybe no), and a structured scoring method where the final score for each category is proportional to the potential raw score. This feature allows for categories with different numbers or indicators (and total potential raw scores) to be directly compared. This method also allows for questions to be omitted, and the total potential raw score reduced, if there is insufficient information for any one question or if it is otherwise unapplicable for that specific site. These features were applied to the financial mechanism evaluation tool (Table 1 and Figure 2).

Another influential MPA management tool was IUCN’s “How is your MPA doing?” which grouped indicators by environmental (“biophysical”), governance, and socioeconomic indicators, which influenced the organization of indicators for sources of finance in this review of financial mechanisms (Pomeroy et al., 2004).

In the interest of practicality, most indicators would be answered via Likert-scale multiple choice questions (strongly disagree, disagree, neither agree nor disagree, agree, strongly agree). Others were binary (Yes/No) or included factorial inputs based on established global indicators (e.g., Environmental Performance Index, Control of Corruption, and others). As the considerations for sources and instruments were distinct with different calculation methodologies (Table 1, Figure 2, and Supplementary Material), the tool was divided into two components to assess financial sources and instruments independently, and the results joined via a matrix approach (Table 1 and Figure 2). Final scores for feasibility were determined by the lowest% score across sources and instruments.




Application for Trial Marine Protected Area

The Excel-based tool was applied to an existing MPA, Parque Nacional Natural Corales de Profundidad (PNN CPR) in Colombia. Figure 3 presents the steps for applying the tool and using the outputs to inform next steps for MPAs (steps 1–5 were conducted for PNN CPR).
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FIGURE 3. Logical steps for using the excel tool for evaluating mechanisms and management actions that may follow. Shaded boxes were performed for the case example PNN CPR.


The indicators and corresponding questions for PNN CPR were answered by the first author [see Supplementary Material (excel sheets for PNN CPR)], with answers informed from substantial background research that included review of management materials [including the management plan (Del Pilar Marrugo Pascuales and Martínez Ledesma, 2016)] and direct stakeholder input from personal communication with staff and other stakeholders. Research steps included collection and review of historical financials (income and expenses), the management plan, and other documents and literature supplied by Colombia’s national parks program, Parques Nacionales Naturales de Colombia (PNN).

Stakeholder consultations consisted of semi-structured interviews with employees (n = 4) from PNN CPR in Cartagena and the Instituto de Investigaciones Marinas y Costeras (INVEMAR, a Colombian oceanographic institution) in Santa Marta. Interviews were conducted in-person and on-site in December 2019. Follow up communication was performed via the mobile messaging program WhatsApp. A survey was also distributed to additional participants, and completed by some of the initial interviewees retroactively, in March and April 2020 (n = 7) (Appendix IV, Bohorquez, 2021).




RESULTS


Sources of Finance

A total of 26 sources of finance for MPAs were identified and consolidated into a representative list of 11 or more sources across four categories (Figure 4), each with different sets of indicators for assessing the feasibility of leveraging funds from them.
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FIGURE 4. Organizational chart of sources of finance compiled into the review. Sources with individual sets of indicators are represented by shaded ovals.


A total of 60 indicators were organized into six categories; environmental (n = 13), governance (n = 12), management (n = 14), performance (n = 5), socio-economic (n = 12), and other (n = 4) (see Supplementary Material). The evaluation tool for sources of finance is comprised of 88 multiple choice questions addressing these 60 indicators, with an average of 11 indicators per source. Full details on the indicators, including relevant sources, priority ranks, and rationales for inclusion are available in each source’s respective profile in sections 3 and 4 of the Supplementary Material.

The review found several types of industries and practices that either benefit from or are adversely impacting MPAs from which MPAs have been able to leverage funds. The category “users and polluters” was meant to encompass these potential sources based upon the “user pays” and “polluter pays” principles (Morris, 2002; Spergel and Moye, 2004; Iyer et al., 2018). Tourism and commercial fishing were two such industries found to be especially relevant to MPA finance (Sala et al., 2013), and were given their own sets of indicators.

Different types of tourists and tourism markets have different preferences that should be considered when weighing indicators for feasibility. Separate sets of indicators were compiled for three different types of tourism markets based on the Duffus and Dearden (1990) model for wildlife tourism reflecting specialist (or advanced) markets, generalist markets, and mixed markets with generalists and specialists (Duffus and Dearden, 1990; Augustine et al., 2016). Most indicators were shared across the different types of tourism markets, but the indicators were given different priority ranks between each kind (e.g., quality of the environment was more important for specialist markets, and ease of access was more important for generalist markets).

Commercial fishing, which may include varying scales from artisanal to industrial, was also analyzed. Though mechanisms that impose payments on fishers may only be appropriate for larger commercial or industrial scale activities. Smaller artisanal fisheries, including indigenous fisheries, may only be limited to in-kind support. The scope for commercial fishing also applied to activity outside the MPA and, if consistent with the MPA’s objectives, within the MPA’s boundaries. Payments for commercial fishing within an MPA’s boundaries may be controversial for many MPAs with the importance of no-take areas that would contradict this type of mechanism (Goñi et al., 2010; McCook et al., 2010; Edgar et al., 2014). But there are specific qualifying criteria in the tool for mechanisms permitting such activities where they must be consistent with the MPAs pre-existing conservation goals, and an MPA should not undermine those goals to accommodate a financial mechanism. Multi-use MPAs, including MPAs with no-take zones, may be able to leverage funds from fishing within their boundaries to support enforcement and management.

Other types of potential users and polluters from which funds have been leveraged for MPAs included pharmaceuticals, energy, shipping and transport, and others. This diversity makes capturing the full array of potential users and polluters difficult to define as nearly any maritime industry, or even land-based industries that impact the environment, can potentially be leveraged as a source of finance. To account for the potential range of sectors, as well as any that may newly emerge, a list of standardized indicators was developed than can be applied for any potential user or polluter (in addition to tourism and commercial fishing) that may be locally relevant for any given MPA.



Financial Instruments

The review identified 40 financial instruments for supporting MPA operations that were consolidated into 21 representative instruments (Figure 5). A total of 37 indicators were developed across three evaluative criteria, 8 screening eligibility, 18 for implementation feasibility, and 11 for management feasibility. A total of 137 multiple choice questions were incorporated into the evaluation tool for financial instruments based on these 37 indicators (about 6–7 questions/indicators per instrument).


[image: image]

FIGURE 5. Organizational chart of financial instruments compiled in the review. Instruments with individual sets of indicators are represented by shaded rectangles.


In addition to overarching categories, the review also organized financial instruments by whether they leveraged funds (1) continually over time as “recurring revenue” or (2) in single lump sum payments that could be used to capitalize trust funds (e.g., debt-for-nature swaps) or otherwise be allocated over periods of time (Table 2).


TABLE 2. Organization of financial instruments by lump sum vs. recurring revenue, and income generating vs. non-income generating.

[image: Table 2]
Instruments were also differentiated by whether they could generate income for MPAs, referred to as “income generating” instruments. Examples include tourism entry fees, blue carbon, and taxes that often leverage funds from sources of finance in the “user and polluter” category. Of the 21 financial instruments, 8 could generate income from recurring revenue, 8 from lump sum payouts, and 5 had the potential to deliver funds through either option (Table 2).



Financial Mechanisms

The review found that the 11 or more sources of finance and 21 financial instruments can form at least 57 different combinations (75 with the 3 different tourism markets factored separately) that represent the majority of options that MPAs can use to financially support operations worldwide (Figure 6). The feasibility of these possible combinations, and the financial mechanisms they comprise, can be evaluated for a given MPA using 97 indicators incorporated into 261 multiple choice questions. These figures do not include the potential to incorporate multiple types of users and polluters (which are likely for many MPAs), nor the potential highly complex financial mechanisms that involve multiple sources and/or instruments working together.
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FIGURE 6. Matrix of potential interactions between sources of finance and financial instruments, blue cells indicate potential pairings.




Results for Trial Marine Protected Area – Parque Nacional Natural Corales de Profundidad

Background and context for this MPA off Colombia’s Caribbean coast is provided in the Supplementary Material. PNN CPR is primarily supported by domestic government funds via annual budgets from the central treasury (PGN) and allocations from a dedicated fund for the Ministry of the Environment (Fondo Ambiental, FONAM). The MPA received an annual budget of US $106,192 in 2018, and we estimated a hypothetical minimum funding gap of between $70,000 and $150,000 USD/year as the target for increasing funds for purposes of this exercise (Chapter 5, Bohorquez, 2021). This would be equal to a $3.75 million lump sum endowment assuming a 4.0% distribution rate (Neely and Brister, 2010; Dahiya and Yermack, 2019). PNN CPR has also received grants from the German international development bank KFW for purchasing equipment and renovating offices and additional in-kind support from nearby research institutions and other government agencies for scientific monitoring and managing invasive species.

The review for PNN CPR identified 92 potential pairings between sources of finance and financial instruments (Figure 7). Of these, 72 were not constrained by eligibility requirements. 13 pairings returned scores of over 50% which we set as a threshold for potentially feasible mechanisms (though applications for other areas may differ). Of the three mechanisms that have supported the MPA past and present, volunteering and cost sharing from research institutions was the highest at 63%. Annual government budgets only scored 48% and grants from international aid scored 43%. Weaknesses and potential opportunities for improvement are presented and discussed in the Supplementary Material.
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FIGURE 7. Results matrix for PNN CPR indicating scores for potential financial mechanisms as pairs of sources of finance and financial instruments. Scores equal to or above 50% are shaded in blue.


Results identified the following financial instruments, and the sources of finance from which they could feasibly leverage funds:


•Fines and penalties for regular or semi-regular infractions – leveraged from the shipping and transport industry;

•Volunteering and cost-sharing – leveraged from specialist tourism (sport fishers), oil and gas industry, shipping and transport industry, telecommunications companies, and research institutions;

•Non-extractive use rights (long term agreements) – leveraged from the shipping and transport industry (i.e., transit fees) and telecommunications companies (i.e., right of way fees);

•Non-extractive use rights (single use permits) – leveraged from telecommunications companies (i.e., fees for maintenance) and research institutions (i.e., research permits).

•Biodiversity offsets – leveraged from the oil and gas industry, the shipping and transport industry, and telecommunications companies.



Weaknesses that could be addressed and recommendations for improvement are further discussed in the Section “Findings and Future Steps for Parque Nacional Natural Corales de Profundidad” and in the Supplementary Material.




DISCUSSION


The Diversity of Financial Mechanisms Available to Marine Protected Areas

Financial mechanisms captured in this review include options that can raise outside revenue, generate funds on consistent year to year bases, raise large one-time quantities of finance to be managed over time, and other characteristics that collectively comprise the diversity of financial mechanisms to support MPA operations. The results reveal that, when the components that comprise financial mechanisms are broken out and reviewed independently, a much broader array of options for financing MPAs may be available than previous work on MPA finance would suggest.

This review identified at least 57 different combinations of sources and instruments, before even counting the three different types of tourism markets and additional “users and polluters,” that each represent financial mechanisms with different enabling conditions for success. Nor does this total account for the potential to have mechanisms that involve multiple sources and/or instruments functioning together, which may become more common with the rising popularity of blended finance mechanisms (Silver and Campbell, 2018; Virdin et al., 2018). The 11 or more sources and 21 instruments were also organized to consolidate different types of mechanisms for sake of practicality for the evaluation tool, but within them there can be many more types of sources and instruments [e.g., there are several of environmental taxes and similar economic instruments (Meyers et al., 2020)].



Findings and Future Steps for Parque Nacional Natural Corales de Profundidad

When applied to PNN CPR, these indicators and analytical framework identified several weaknesses in financial mechanisms that support the MPA. Indicators revealed that the current financial strategy for PNN CPR is reliant on financial mechanisms, primarily annual government budgets, that may be at risk of failure in the future and/or have major barriers that should be addressed if the MPA needs to increase funds from this mechanism in the future (see Supplementary Material, section 2). Some of these pitfalls may be addressable within PNN CPR and national PNN management and planning, including researching a broader diversity of potential economic benefits and hiring a full-time manager to improve fiscal management capacity and communication with higher levels of governance. Others barriers include conflicts with politically influential industries and indices like enforcement of contracts and control of corruption that reflect ambient conditions or systemic issues that are important to be aware of as factors that may affect the sustainability of mechanisms in the future, but are more difficult for decision makers to directly influence.

The analysis for PNN CPR also identified several feasible alternative financial mechanisms that could be prioritized for further investigation and raise additional resources (Supplementary Material, section 2). This included biodiversity offsets from the oil and gas industry and, possibly, telecommunications companies. Transit fees and/or fines for illegal marine transit could also be feasible mechanisms for this MPA. The MPA could also scale up volunteer and cost-sharing as a form of in-kind support across a wide diversity of stakeholders, which could significantly expand its management capacity.

National parks in Colombia also require permits for scientific research, which is a source of income for many MPAs but not yet PNN CPR. This presents another potential financial mechanism to support the park, but it may help to streamline the application process. Interviewees at INVEMAR expressed frustrations at the difficulty of navigating the permit process with the National Parks office, and for that reason reportedly avoid conducting research in MPAs managed by PNN. This is an example of a hurdle undermining feasibility that the indicators did not directly address but can be assessed when evaluating the indicators with additional context for the MPA.



Systemic Barriers for Implementing Alternative Financial Mechanisms and Pathways to Overcome Them

The indicators of feasibility were designed to evaluate how well an MPA might meet the enabling conditions for financial mechanisms. They were also used in the application for PNN CPR to identify weaknesses that could be potential pitfalls, and to identify steps that management (site-level or higher) could take to improve the prospects for some alternative mechanisms. Some of the weaknesses identified for PNN CPR are not isolated to this example, and represent broader systemic barriers preventing MPAs from implementing financial mechanisms to improve financial sustainability.

Shortfalls in personnel was one of the most pressing limitations impacting PNN CPR. Four of seven survey participants (see the section “Materials and Methods”) specified lack of a full-time manager, with two describing how it may undermine fiscal management and other management processes (a full-time manager was eventually hired in December 2020 after completion of these surveys and this work reflects the state of the park as of the time of information gathering). MPA managers in Colombia’s national parks system are also responsible for communication with higher levels of management and governance, including for annual budgeting. Lack thereof for PNN CPR may have impeded communication with regional and national offices that govern the budget for the MPA. Experts elsewhere have similarly reported that MPAs around the world often lack of financial and communications personnel and expertise that challenges their ability to absorb and manage financial resources, as well as communicate financial needs to government decision makers (Davis, 2021). The same limitations for fiscal management can also impede the capacity for MPAs to implement new financial mechanisms (Davis, 2021), which was also observed to limit the capacity of PNN CPR to implement what would otherwise be much more feasible options. The result is a systemic perpetuating cycle where financial limitations further restrict many MPAs from researching and implementing options to improve financial sustainability, some of which can have significant transaction costs (Bos et al., 2015; Iyer et al., 2018).

The barrier to entry from limited capacity and expertise among MPA management is compounded by a lack of policy and legislative environments that facilitate investment and implementation of sustainable financial mechanisms (Sumaila et al., 2021). Capacity requirements for implementing many of these potential solutions, especially those with high transaction costs such as blue bonds, debt-for-nature swaps, or biodiversity offsets, could be mitigated by policy reforms to create a more conducive environment for investment and more mainstream integration of these mechanisms.

Further on policy development, many MPAs face legal and administrative barriers from raising non-governmental funds (Emerton and Tessema, 2001; Baird et al., 2017). The difficulty of surmounting these legal barriers depends in part on the government’s support of the MPA against other priorities. When interests are aligned, governments can be instrumental to facilitating new financial mechanisms. For example, legislation for the tourism entry fee system at the Bonaire National Marine Park, which it has depended on since 1992, was made possible because of provisions in a grant from Dutch overseas aid in 1991 that required the MPA become financially self-sustaining within 3 years. This gave the Bonaire government a mandate to craft the necessary legislation for the fee against strong pushback from some stakeholders, especially the dive industry (personal communication, Kalli De Meyer, former STINAPA Bonaire).

But governments can also actively block MPAs from raising external funds. For example, in 2015, the Bonaire government began restricting the national park’s management from enforcing the entry fee for cruise ship passengers, from which there were over 400,000 annual visitors in 2018 and 2019 (van Bets et al., 2017; Centraal Bureau voor de Statistiek, 2020). Alternatively, the park was given legal entitlement to $1.00 of a $3.00 per person head tax collected by the government (van Bets et al., 2017). But as of 2021, the government has yet to provide that tax income to the park’s management (personal communication, Kerenza Rannou, STINAPA Bonaire).

Even when MPAs do generate significant income from one or more mechanisms, they are frequently required to deliver income to government agencies with wider political mandates and the funds may not be sufficiently re-allocated to the MPA in return (Ransom and Mangi, 2010). For example, if PNN CPR were to implement an income generating mechanism, the funds would be delivered to the Ministry of the Environment limiting PNN CPR and PNN’s control over how these funds are used. Regardless, it may still be in the MPA’s interest to implement these mechanisms if generating income improves the prospects for the park to receive a higher budget. And as part of a broader MPA network, the financial sustainability of PNN CPR may influence the financial sustainability of other protected areas in Colombia’s national parks system. But many countries do not even route the funds through an environmental agency at all, instead sending them to the central treasury where they can be allocated for an even wider array of uses (Spergel and Moye, 2004; Iyer et al., 2018).

Shifting political priorities among government agencies is a constant financial risk for many MPAs. But steps can be taken to help mitigate these risks, such as dedicated trusts and provisions attached to grants and other support. For example, the Malpelo Sanctuary has a dedicated trust fund with provisions to retain government support while also being the only MPA in Colombia with a separate, dedicated source of financing outside of government resources (personal communication, Oscar Orrego of Fondo Acción). MPAs should ensure that they properly invest in outreach and communication to help retain political support, which includes community outreach to the extent that public perceptions may influence government decisions. Consideration of local community and indigenous rights must also be central to the development and implementation of any ocean-related financial mechanisms (Sumaila et al., 2021).



Future Applications

The framework and corresponding excel tool were designed so that indicators could be easily added, removed, or adapted as appropriate to account for site-level context. For example, fines and penalties for PNN CPR were analyzed separately (Figure 7) to accommodate the differing enforcement requirements when hypothetically leveraging against the marine transit industry (which could be monitored and enforced remotely) versus commercial fishing (which required an onsite presence). Some indicators for research institutions (taken from the general indicators for other users and polluters) had their weights reduced to zero for many that were not appropriate for this source of finance. Future applications should consider adapting the tool in a similar manner rather than relying on its initial template.

Users could also look to adapt the tool overtime to account for new knowledge about sources of finance and financial instruments that may result in adjusting indicators or adding new ones. The framework can also be expanded to account for new previously unutilized financial mechanisms that may arise in the future. For example, direct investment from the private sector has so far been limited to debt funds from impact investment groups (Althelia Ecosphere and USAID, 2016; Pascal et al., 2021), but this could be expanded to institutional investors and equity based investments that may arise in the future facilitated by vehicles like the Global Fund for Coral Reefs (Meyers et al., 2021).



Limitations to Research and Application

This review and the resulting framework were designed to encompass a wide range of mechanisms and to be applied at a global scale. This required reaching a balance between applicability and level of detail assessed by the indicators and provided in the results and specifications. The indicators and results from applying the tool do not guarantee the success of high-scoring financial mechanisms, but rather help prioritize those mechanisms that are most likely to succeed, while outlining potential pitfalls or barriers to entry. MPA managers would then research the potential for those prioritized mechanisms in more detail, considering additional site-level context not addressed in the corresponding indicators.

The analysis and corresponding outputs were also limited by available literature. Conservation finance is a rapidly developing field, with mechanisms frequently being applied in new ways, or brand-new ones developed. But this financial mechanism framework and tool is designed to easily accommodate new considerations that would influence indicators of feasibility. And while PNN CPR provides an effective case example for demonstration, testing on additional MPAs will help further ground truth the tool’s underlying assumptions and applicability.

Lastly, the tool was primarily designed for use at the individual MPA level. But many financial mechanisms, like debt-for-nature swaps, may be more appropriate for broader MPA networks, or at least very large individual MPAs. But the assumptions on which the indicators of feasibility were based could be scaled up to higher levels, and therefore the tool could be used more broadly if adapted appropriately.

There are also some notable financing approaches not expressly included in this review. The first is public private partnerships, also known as PPP, 3P, or sometimes co-management. Some literature sources have described public private partnerships as a financial mechanism (Living Oceans, 2014), but they are better described as a general management approach where responsibilities are divided between public and private actors (Sumaila et al., 2021). But they can be very important to achieving financial sustainability and potentially foster opportunities for mechanisms like impact investing (Pascal et al., 2021).

Conservation trust funds are another tool that can be used to help MPAs achieve financial sustainability (Bonham et al., 2014). But based on this review’s methodology for the components of MPA financial strategies (Figure 1), trusts would be a method for managing funds or intermediaries that can channel funds through one or more of the mechanisms outlined in this review, but would not qualify as a financial mechanism as defined in the review. Instead, conservation trusts would be applied under the type of organization that is managing the trust (e.g., philanthropic foundations and NGOs).




RECOMMENDATIONS AND CONCLUSIONS

This review identified and evaluated a series of 11 or more sources of finance and 21 financial mechanisms that, when combined, comprise the diversity of financial mechanisms that can raise funds to support MPA operations. The research outputs included a series of indicators of feasibility that were incorporated into an analytical framework that can help MPA practitioners make decisions about alternative mechanisms to pursue, and ways to strengthen the sustainability of those that are already supporting the MPA. This was demonstrated via a pilot test for the Colombian MPA, PNN CPR, for which biodiversity offsets from oil and gas and penalties and/or transit fees on marine transit were among the new mechanisms that could be incorporated for the park, among other options that may improve financial sustainability.

This work has produced a series of practical outputs and recommendations for a variety of practitioners. While financial shortfalls can hinder MPA performance by inhibiting personnel and enforcement capacity (Edgar et al., 2014; Gill et al., 2017), shortfalls in staff capacity can further impede proper management of financial resources, communication with higher level financial decision makers, and the ability for MPAs to research, implement, and manage financial mechanisms that will impact the effectiveness of the MPA in the long-term. MPA practitioners and decision-makers should seek out the many opportunities for improving financial acumen. In particular, they may increase capacity by collaborating with other MPAs, higher level governance, and outside organizations like NGOs or multilateral groups. Practitioners should also always strive to maintain positive government relations and political support even when not financially supported by government funds because governments have the legislative potential to both enable as well as restrict alternative financial mechanisms directly or indirectly.

For potential users of our financial mechanism evaluation tool, we recommend informing responses with as much detailed information as available, and participation of multiple stakeholder groups when possible, though the tool is still designed to function for minimal information. We also recommend that users do not hesitate to adjust the tool’s parameters as necessary to adapt for local context. Perhaps the greatest value of the tool is to enable users to be more intentional and strategic about financing MPAs. Finally, we also stress that the results are meant to prioritize and guide future efforts for alternative mechanisms and are not guarantees for success or failure.

As a consolidation of widely available literature, the profiles for the sources of finance and financial instruments are also important resources for learning about and applying these financial mechanisms specifically for MPAs, and many specific recommendations for respective sources and instruments are described therein (see Supplementary Material). The literature referenced in the profiles can also further guide readers to more detailed information about financial mechanisms and MPA finance.

Given the pressing need for sustainable mechanisms for financing MPAs, this tool will help MPA practitioners navigate important steps for researching and identifying options for improving financial sustainability. It also complements existing finance tools that focus more on budget and business plan development (Conservation Finance Alliance, 2001; Binet et al., 2015; Femmami et al., 2021). Continued application of this tool can spur development of a global dataset that may help advance our understanding of the strengths and limitations of financial mechanisms for MPAs around the world.
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