What is the Mesoamerican Reef?
The Mesoamerican Reef (MAR) is the second
longest barrier reef in the world, only surpassed by the Great Barrier Reef in Australia.
It spans more than 1000 kilometers, from the
northern end of the Yucatan Peninsula to the
northern coast of Honduras, including Belize
and Guatemala. It also includes the watersheds from the four countries that drain into
the Caribbean.
The MAR contains a large diversity of coral
reefs, in addition to other important ecosystems such as beaches, mangroves, lagoons,
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and seagrasses. This array of systems fosters
the reproduction, nesting, and feeding of a
great diversity of invertebrates, ﬁsh, marine
turtles, and mammals.
In addition to being a priceless biological,
aesthetic, and cultural resource, the MAR
is a source of income for nearly two million
people living along the coasts and islands.
Its productive waters, beaches, and complex
reefs provide the resources needed for valuable commercial and artisan ﬁsheries, as well
as for the growing tourism industry.
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Why is an interconnected
network of protected areas so important?
Coastal and marine protected areas, including no-take zones, are a long-term alternative
for the conservation of marine and ﬁshing resources.
Establishing an interconnected network of
protected areas is considered a conservation
strategy for a region such as the MAR, because it fosters the conservation of biodiversity and of the ecological processes of various areas.

Sixty-three coastal and marine areas have
been identiﬁed within the MAR that can constitute a regional network of protected areas.
One of the greatest challenges facing protected areas is to achieve long-term ﬁnancial
sustainability. Interconnected networks, in
addition to the cost of managing protected
areas, must also consider the cost of the network-coordination body.

How can the cost of managing a network of
protected areas be estimated?

To establish this cost, the following must be determined:

•

How much does managing coastal and marine protected
areas cost per year? And for a period of 10 years?

•

How much income do coastal and marine protected areas
presently generate?

•

What is the ﬁnancial gap to achieve the basic management
of the areas in each country? And in the whole region?

•

What is the ﬁnancial gap to achieve the optimum management level of the areas in the region for the next 10 years?

The Financial Model
In order to ﬁnd the answers to the above questions, WWF,
the global conservation organization, as part of its Large
Conservation Program Management, with the support of
the Mesoamerican Reef Fund (MAR Fund), has developed a ﬁnancial model with the following objectives:
1. To gather ﬁeld information to determine the present
and future management costs for each category of
coastal and marine areas in the MAR.
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2. To develop a tool that provides present
and future ﬁnancial scenarios for managing the coastal and marine protected areas
in the MAR, and that can present different possible scenarios at a national and
regional scale.
3. To develop a tool that will support the development of a strategy to secure the funds
needed to establish a functional network of
coastal and marine areas in the MAR.

The ﬁnancial model was developed in Excel®
Microsoft 2003 Edition, and its programming
base was developed in Visual Basic®. To use
this model requires this software and a computer compatible with Excel 2000, version
2000 or later updates, a minimum of 256 MB
RAM, and 50 MB HD space.

How was the information
used to develop the ﬁnancial model classiﬁed?
Considering the diversity of coastal and marine protected areas in the MAR region, information was classiﬁed as follows:
•
•

•

By size:
• Small: <1,000 hectares
• Medium: from 1,000 to 10,000 hectares

By country: Belize, Guatemala, Honduras, and Mexico.

• Large: >10,000 hectares

By type of area: coastal or marine

•

• Coastal: it contains at least 20 percent
of coastal area that impact running costs

By development phase: according to the
various evolution stages of protected areas

•

Start-up activities (initial stage)

•

Consolidation of operations

•

Full operation

• Marine: islands or areas that contain
less than 20 percent of coastal area with
activities that do not impact running costs

Table 1: Summary of Coastal and Marine Areas by Country in the MAR Region
Development phase

Country

No. of
Coastal
PA

No. of
Marine
PA

Total PA

Area (ha)

Mexico

6

6

12

Belize

7

18

25

Guatemala

6

1

7

Honduras

12

7

19

Total

31

32

63

2,787,739

Full
Operation

Start up

Consolid.

1,284,740

2

3

7

306,521

5

6

14

190,560

1

3

3

1,005,918

1(10)

5

3

19

17

27

3

Financial Model.indd 3

3/6/06 7:34:17 PM

Which criteria were used to develop the model?
The following conditions were assumed:
1. Coastal and marine areas: This tool
focused on the 63 coastal and marine
areas of the MAR. However, new areas
may be added, and it can also be used
for continental areas.
2. The protected areas as the calculation unit: Data is entered by individual
protected area, even though the analysis is performed by country or region.
3. Use of bookkeeping accounts: Financial information on income and expenditures of protected areas
has been entered as general ledger accounts such as
salaries, workersʼ compensation, training, and fuel,
among others.

Financial Assumptions:
• Physical contingency: Variability in the number of
material resources projected for a speciﬁc task.
• Price contingency: Variability resulting from changes in prices due to market phenomena unrelated
to the value of the currency.
• Inﬂation: Progressive, constant, and generalized increase in prices, based on the previous increase.
• Devaluation: A reduction in the nominal value of local currency in relation to other foreign currencies.

4. Period: The model considers a 10-year
period, but it shows both annual and accumulated results and analyses.
5. Accuracy of the results: Results obtained in Version 1.0, based on group
samples from protected areas, have an
accuracy equal to or greater than 85
percent. This reliability may increase
as speciﬁc data corresponding to each
area are entered.
6. Running expenses versus investments
and maintenance: They have been
considered as separate modules, since
investments and maintenance perform
differently from running expenses,
through time.
7. Financial assumptions: Four assumptions were considered: Physical-contingency, price-contingency, inﬂation, and
devaluation percentages.
8. Scenarios: The model projects results
in three different scenarios, which are,
in turn, optimistic, expected, and pessimistic. They are adjusted to the percentages of the ﬁnancial indices contained
in the previous paragraph.
9. Present and future value of ﬁnancial
resources: Projected annual sums are
adjusted according to the change in the
value of currency, and other accumulated ﬁnancial assumptions. A table of net
present values is available to be used to
estimate the gap at the time the analyses are made.
10. Income: It is classiﬁed as public, private, and market-related income, and as
earnings from other mechanisms, such
as endowments.
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How is the ﬁnancial model structured?
The tool is structured in three large initial
groups:

Financial Model

A. By country
B. Regional
C. Graphs

A. Information by country:
Information for this model may be entered for
protected areas in each country, according to
the categories previously indicated (type of
area, size, development phase).
The model has the following sections or
blocks for each protected area:

•

Expenditures, divided by:
• Running costs
• Investment and maintenance costs

•

Income

•

Expenditure projection

•

Income projection

•

Graphs

The Expenditure and Income blocks are displayed so that detailed information on them
may be easily entered. As an example, Figure
1 shows how the block for Expenditures for
Running Costs branches out, arriving at detailed bookkeeping accounts.

Personnel

Figure 1: Branching out of the Sections
of the Financial Model
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The information on the ﬁnancial assumptions
for each one of the three scenarios modeled by
the tool (pessimistic, expected, and optimistic)
must be entered into the blocks for Income
Projection and Expenditure Projection.
Preliminary results by country can be combined in the Graphs block, in order to determine the ﬁnancial gap, as shown in Figure 2.

Figure 2: Financial Gap Projection for the Guatemalan
Coastal and Marine Protected Areas.
Guatemala

B. Regional Information:
The model contains regional items, since the
network of protected areas is more than the sum
of individual areas. It requires a central coordination that promotes and facilitates communication and exchange among areas. The model
has two regional-information blocks:
•

Expenditures
• Running costs
• Investment and maintenance costs

•

Regional projections

Expenditures include the cost of regional
activities, such as training, monitoring, communication, marketing, and others.
Regional projections contain report tables with
the information entered in other sections of the
model. They show the following annual and
accumulated information for all countries:

Optimistic
Expected
Pessimistic

•

Expenditures

•

Income

•

Financial gap

•

By type of area (coastal or marine) and
size

•

By management phase

C. Graphs:
Graphs on the consolidated results of the
model may be obtained in this section.
For example:
•

Compared expenditures, by speciﬁc years,
of the coastal and marine areas of the four
countries

•

Compared income, by speciﬁc years, of
the coastal and marine areas of the four
countries
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Figure 3. Expenditures, Income, and Annual Financial Gap of Protected Areas
in the MAR Region during a 10-Year Period
Expenditures versus income for the region (expected scenario)
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Figure 4. A Summary of Expenditures, Income, and Financial
Gap for Protected Areas in the MAR Region, Based
on Net Present Value

•

Annual expenditures for each countryʼs
coastal and marine areas

•

A summary of income, expenditures, and
ﬁnancial gap for a speciﬁc period, by
country

•

An analysis of expenditures, income, and
ﬁnancial gap by region, for a 10-year period, as shown in Figures 3 and 4.

Data in ﬁgures 3 and 4 are the results
obtained from Version 1.0 of the model.

Total Amount
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Expenses
Incomes
Gap
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In Summary:
As in all ﬁnancial plans, the model has income
and expenditure sections in which to feed the
information that is available on each protected
area. It also has sections on ﬁnancial assumptions, which are applicable at the national
level. One of the most novel contributions of this tool is the regional section,
in which information on the cost of the
activities to coordinate the network
can be introduced.
The model has a section on projections, –which shows the performance
of income and expenditures, as well as
the relationship between them (gaps)– for
the next ten years. The projections are affected by changes in the value of money, and
they are governed by the ﬁnancial assumptions that have been previously entered.
Lastly, there is a section on graphs that presents results in a uniﬁed and simple way. This
favors analysis and decision-making.

For the Future:
It is expected that the model will be used as
a tool to support ﬁnancial planning and the
management of coastal and marine areas in
the MAR, both at the national and the regional levels.
The results of Version 1.0 indicate that the ﬁnancial gap corresponding to the network of
63 areas for the next 10 years ranges between
90 and 115 million dollars. This is the sum required for the network of coastal and marine
areas to be reach and maintain full operation.
In order to achieve this goal, intermediate fund-raising objectives should be established and coastal and marine protected
areas should be prioritized. Although it is a

considerable sum, obtaining it and applying
it to the network of areas in the region is perfectly possible if a joint fund-raising strategy
–in which various public, private, bilateral,
and multilateral donors and mechanisms– is
developed.
An important strategy that should be considered is creating an endowment, which will
gradually be added to, and which, in time,
can become a permanent funding mechanism
for sustainable and long-term management of
the network of areas.
The importance of the MAR region, in terms
of biodiversity and productivity, makes longterm conservation imperative. In order for this
conservation to come about, it is necessary
for all regional actors, such as governments,
NGOʼs, communities, industry, academia,
and committed donors to cooperate fully.
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