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Why nature matters to people — exploring ecosystem services, 
human well-being, and sustainable economies.
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In this section, you will learn to:

Classify Ecosystem 
Benefits

Categorize nature's contributions 
into four distinct types: Provisioning, 
Regulating, Supporting, and Cultural 

services.

Map Services to Well-
being

Connect specific local ecosystem 
functions to human well-being 

outcomes and economic stability in 
coastal communities.

Understand Blue Carbon

Describe the critical role of 
mangroves, seagrasses, and salt 

marshes in global carbon 
sequestration and climate mitigation.
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What Are Ecosystem Services?

Core Definition

"The benefits people obtain from 
ecosystems."

— Millennium Ecosystem Assessment (MA), 2005

Key Frameworks

Millennium Assessment (MA)

Established the standard classification: Provisioning, 
Regulating, Supporting, and Cultural services.

IPBES 'Nature's Contributions'

Recognizes plural values, including indigenous knowledge 
and 'relational values' beyond just utility.

TEEB Economics

Links ecology to economics to make the "invisible value" 
of nature visible in decision-making.

The Service Cascade

Biophysical Structure

Ecosystems, biodiversity, and processes (e.g., a mangrove forest)

Ecosystem Services

Functions that become useful (e.g., storm surge protection)

Human Benefits

Valued outcomes (e.g., safe property, avoided damages)

Well-being & SDGs

Health, security, prosperity (SDGs 1, 3, 11, 13)
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PROVISIONING- "The 
Products"

Material or energy outputs obtained from ecosystems 
that people can harvest, extract, or use directly.

Key Examples

Food (Seafood, 
Crops)

Fresh Water

Raw Materials (Timber) Medicines & Biochemicals
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Regional Context

 In the Caribbean, provisioning services are vital for local economies. Key 
examples include artisanal fisheries targeting spiny lobster and queen 
conch, small-scale agriculture, and harvesting of timber and non-
timber forest products. 

Fisheries & Food

Seafood, Wild Game, Crops

Fresh Water

Drinking, Irrigation, Cooling

Raw Materials

Timber, Fibers, Fuel

Medicines

Biochemicals, Genetics

ECOSYSTEM SERVICES TYPES

Provisioning Services



REGULATING- "The 
Buffers"

Benefits obtained from the regulation of ecosystem 
processes that maintain planetary stability and 
safety.

Key Examples

Climate Regulation Water Purification

Erosion & Storm Control
Pollination & Disease 
Reg.
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Regional Context

 In the Caribbean, regulating services are critical for resilience. Coral reefs 
and mangroves reduce wave energy by up to 97%, protecting coastlines. 
Wetlands act as natural filters, removing nutrients and sediments to 
maintain water quality. 

Protection

Storm Surge, Flooding

Purification

Water Quality, Filtration

Carbon Storage

Climate Regulation

Wave Barrier

Erosion Control

ECOSYSTEM SERVICES TYPES

Regulating Services



SUPPORTING- "The 
Foundation"

Fundamental processes necessary for the production 
of all other ecosystem services.

Key Examples

Primary Production Nutrient Cycling (N, P, C)

Soil Formation Habitat Provisioning

Larval Connectivity Photosynthesis
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Why Foundational?

 These services underpin life itself. They operate over long time scales 
(decades to centuries) and their impacts are often indirect but essential, 
enabling provisioning, regulating, and cultural services to exist. 

CYCLICAL
PROCESSES

Continuous Flow

Photosynthesis

Oxygen 
Production

Living 
Organisms

Decomposition

Nutrients
(N, P, C)

CO₂ & Water

ECOSYSTEM SERVICES TYPES

Supporting Services



CULTURAL- "The 
Spirit"

Non-material benefits people obtain from ecosystems 
through spiritual enrichment, cognitive development, 
reflection, recreation, and aesthetic experiences.

Key Examples

Recreation & Tourism Identity & Heritage

Spiritual Values Education & Research
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Regional Context

In the Caribbean, marine tourism is a primary economic driver. 
Additionally, many sites hold deep cultural heritage value, with UNESCO 
World Heritage sites celebrating the region's unique connection to the 
ocean and biodiversity.

Tourism

Diving, Eco-tours

Heritage

Historical Sites

Education

Scientific Research

Spiritual

Sacred Spaces

Aesthetic Inspiration

Art, Photography, Design

ECOSYSTEM SERVICES TYPES

Cultural Services
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Provisioning
"The Products"

Material or energy outputs obtained from ecosystems. Tangible goods that can be 
bought, sold, or consumed.

Reef fish, lobster & conch (Food)

Fresh water supply

Timber & mangrove wood (Raw materials)

Regulating
"The Buffers"

Benefits obtained from the regulation of ecosystem processes. Services that keep 
the planet's systems stable and safe.

Mangrove coastal protection

97% wave energy reduction

Carbon sequestration (Climate regulation)

Supporting
"The Foundation"

Services that are necessary for the production of all other ecosystem services. The 
fundamental basis of life.

Seagrass nursery habitats

Nutrient cycling (N, P, C)

Primary production (Photosynthesis)

Cultural
"The Spirit"

Non-material benefits people obtain from ecosystems through spiritual enrichment, 
recreation, and aesthetic experiences.

Tourism & Recreation

Heritage values (UNESCO sites)

Aesthetic inspiration

Ecosystem Services The Four Major Categories

ECOSYSTEM
SERVICES



Module 1.1 — Conservation Literacy Sources: Costanza et al. (2014), TEEB Marine & Coastal Ecosystems (2012), WWF Reviving the Ocean Economy (2015)

Provisioning 35%

Est. Value: $2.5 Trillion/yr

Wild-caught marine fisheries

Aquaculture production

Marine genetic resources

Fresh water (desalination)

Regulating 30%

Est. Value: $5.0 Trillion/yr

Blue Carbon sequestration

Coastal storm protection

Global climate regulation

Water purification & waste treatment

Cultural 20%

Est. Value: $500 Billion/yr

Marine tourism & recreation

SCUBA diving industry

Maritime cultural heritage

Aesthetic & spiritual value

Supporting 15%

Est. Value: Foundationa
l

Primary production (plankton)

Nutrient cycling (N, P, C)

Oxygen production (50% global)

Habitat provisioning

GLOBAL
OCEAN
VALUE

Ocean Ecosystem Services Global Value & Distribution Breakdown

Provisioning

Regulating

Cultural

Supporting

ECONOMIC IMPACT

Global ocean assets are 
valued at over $24 trillion, 
with an annual "Gross Marine 
Product" of at least $2.5 
trillion, making the ocean the 
world's 7th largest economy.



Note: Arrow width indicates intensity of linkage. Supporting services underpin all others but impacts are often indirect.MODULE 1.1: CONSERVATION LITERACY Source: Millennium Ecosystem Assessment

Ecosystem Services

PROVISIONING
Food, Fresh water, Wood and fiber, Fuel

REGULATING
Climate regulation, Flood regulation, Disease 
regulation, Water purification

CULTURAL
Aesthetic, Spiritual, Educational, Recreational

SUPPORTING
Nutrient cycling, Soil formation, Primary production

Human Well-being

SECURITY
Personal safety, Secure resource access, Security from 
disasters

BASIC MATERIAL FOR GOOD LIFE
Adequate livelihoods, Nutritious food, Shelter, Access to 
goods

HEALTH
Strength, Feeling well, Access to clean air & water

GOOD SOCIAL RELATIONS
Social cohesion, Mutual respect, Ability to help others
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Direct Impact

Services to Well-being: The MA Linkages
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Valuing Nature Economic and Plural Approaches

Millennium Ecosystem 
Assessment (MA)

Standardized classification of ecosystem 
services (Provisioning, Regulating, 
Supporting, Cultural) linked to human 
well-being.

TEEB

The Economics of Ecosystems and 
Biodiversity. Focuses on economic 
valuation ("dollar values") to make a 
business case for conservation.

Dasgupta Review

Nature as "natural capital". Integrating 
nature into economic systems and 
decision-making to address institutional 
failure.

IPBES Values Assessment

Diverse values of nature. Incorporates 
intrinsic, instrumental, and relational 
values, emphasizing plural approaches 
beyond money.

Common Economic 
Valuation Methods Method Description Application Example

Market Based Market Price Valuation based on actual market prices of goods and services 
produced by the ecosystem.

Value of fish catch sold 
commercially.

Cost Based Replacement 
Cost

Estimated cost to replace an ecosystem service with human-
made infrastructure.

Cost of building a seawall vs. 
mangrove protection.

Revealed Pref. Travel Cost Based on how much people spend (travel, time) to visit a site, 
revealing its recreational value.

Tourism revenue and visitor 
spending at a coral reef.

Stated Pref. Contingent 
Valuation

Survey-based method asking people's willingness to pay for a 
specific environmental change.

Public willingness to pay to 
protect an endangered 
species.

Secondary Benefit Transfer Adapting value estimates from existing studies to a new site with 
similar characteristics.

Estimating local seagrass 
value using global averages.

CAUTION: Economic valuation is a tool, not the whole truth. Always consider equity, indigenous rights, and non-monetary relational 
values in decision-making.
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Key 
Frameworks



Country Profile

Location: Eastern Caribbean

Population: ~282,000

Ocean Territory: 430,000 km² EEZ

Ocean GDP: ~38% (Tourism+)

Shoreline: 97 km

 Four Pillars of Success 

 SUCCESS 
FACTORS:

Innovative 
Financing

Strong 
Governance

Public-Private 
Partnership

Regional 
Cooperation

Science-
Based

"Barbados is proving that small island 
states can be big ocean leaders."

- UNDP Blue Economy 
Initiative

Module 1.1 — Conservation Literacy Sources: Nature Conservancy (2024), UNDP Blue Economy Initiative, World Bank Blue Bonds Report

Blue Bond Innovation

$50M Project (2024): Debt-for-nature swap 
with TNC

30% Target: Protecting 30% of EEZ by 2030
Sustainable Finance: Long-term 
conservation funding

Sustainable Fisheries

DigiFish Platform: Digital catch monitoring

Traceability: Farm-to-fork tracking system

EU Compliance: Meeting export standards

Marine Tourism

Blue Seal: Certification for sustainable 
operators

Economic Engine: 40% of GDP, 1M+ visitors

Diversification: Eco-tourism & heritage sites

Ocean Governance

Blue Economy Policy: National framework 
(2025)

ICZM: Integrated coastal zone management
Regional Leadership: Championing CARICOM 
action

IMPACT 
DASHBOARD

$50M Conservation Finance 
Unlocked

5k+ Jobs in Sustainable 
Fisheries & Tourism

$150
M

Annual Ocean GDP 
Contribution

Marine Protection Target (2030) 30%

Debt Refinancing Goal 100%

201
8

202
0

202
4

203
0

Barbados Blue Economy Success CARIBBEAN LEADERCase Study: Sustainable Development
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 CASE 
STUDY 

Belize Barrier Reef
UNESCO WORLD HERITAGE 
SITE
Inscribed 1996

The Belize Barrier Reef Reserve System is an outstanding 
natural system consisting of the largest barrier reef in the 
Northern Hemisphere, offshore atolls, several hundred 
sand cays, mangrove forests, coastal lagoons and 
estuaries.

Extensive reef-lagoon-mangrove-seagrass connectivity

Significant habitat for threatened species like marine turtles and manatees

High economic reliance for fisheries and tourism sectors

300 km
Total Length

450+
Sand Cayes

7
Protected Areas

100
+

Coral Species

500+
Fish Species

2009
Danger List (Removed 

2018)

MODULE 
1.1

Conservation Literacy Section 3: Importance and Benefits
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Provisioning Services: The Products
The Belize Barrier Reef is a critical engine for the national economy, providing direct resources that 
support food security, livelihoods, and export revenue.

2,500+
Fisher

sDirect livelihoods 
supported by reef-based 
fisheries across coastal 

communities

$15M+
Annual

Spiny lobster & queen 
conch export value 

driving foreign exchange 
revenue

200+
Specie

sHarvested for 
commercial export and 
local subsistence food 

security

40%
of GDP

Contribution from 
tourism-related 

provisioning services and 
reef activities

Belize Barrier Reef Case Study: Provisioning Benefits
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Regulating Services: The Buffers
Beyond provisioning, the reef system provides critical regulating services that protect coastlines from 
storms and help mitigate climate change through carbon storage.

97% 
Wave

EnergyReduction by reefs and 
mangroves, protecting 
shorelines from erosion 

and storm surges

$2.5B
Protecte

dEstimated value of 
coastal infrastructure 

and property 
safeguarded from 

damage

150,000
+

tCO₂eAnnual Blue Carbon 
sequestration in 

mangrove forests and 
seagrass meadows

Net Zero
Contributio

nMangroves and seagrass 
play a vital role in 

helping Belize achieve its 
climate goals

Belize Barrier Reef Case Study: Regulating Benefits



SUPPORTING- "The 
Foundation"

Fundamental processes that underpin all other 
services, maintaining the integrity and resilience of 
the Belize Barrier Reef ecosystem.

Key Processes

Nursery Habitats: Critical connectivity between mangroves, 
seagrass beds, and coral reefs for fish lifecycles.

Nutrient Cycling: Efficient recycling of Nitrogen (N), Phosphorus (P), 
and Carbon (C) between ecosystems.

Primary Production: Phytoplankton and seagrass convert solar 
energy into biomass, fueling the food web.
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Why It Matters

Without these supporting services, the productive fisheries (Provisioning) 
and tourism appeal (Cultural) would collapse. They provide the biological 
infrastructure for the entire reef economy.

Ecosystem Connectivity & Lifecycle

Nutrient Exchange: Organic matter transport & chemical cycling 
across all 3 zones

Mangrov
e

Nurser
y

Juvenile fish shelter & 
rapid growth

Seagras
s

Feedin
g

Intermediate growth & 
foraging grounds

Coral Reef

Adult 
Habitat

Spawning & population 
source

ECOSYSTEM SERVICES TYPES

BBR Supporting Benefits



CULTURAL SERVICES- "The 
Spirit"

Non-material benefits people obtain from ecosystems 
through spiritual enrichment, cognitive development, 
reflection, recreation, and aesthetic experiences.

Key Benefits Provided by BBR

Tourism & Recreation National Identity (UNESCO)

Education & Research
Community 
Stewardship
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Economic Impact

 Tourism accounts for approximately 40% of Belize's national economy. 
The reef is the primary draw for international visitors, supporting thousands 
of jobs for guides, tour operators, and hospitality staff, making it a critical 
economic engine. 

Recreation

Diving, Snorkeling, Fishing

National Identity

UNESCO "National Treasure"

Living Lab

Global Marine Science Hub

Stewardship

Local Guides & Operators

CASE STUDY: BELIZE BARRIER REEF

Cultural Services



Blue Carbon Explained
Module 1.1 - Section 3

Carbon 
Sequestration

Mangroves
22
6

gC/m²/yr

Highest sequestration rate

Seagrass 
Meadows13
8

gC/m²/yr

Vast global coverage area

Salt Marshes
21
8

gC/m²/yr

Critical coastal filters

Why Blue Carbon Matters

High Density Storage
Stores up to 10x more carbon per hectare than 
terrestrial forests

Long-Term Sequestration
Carbon trapped in wet soils for centuries to millennia

Co-Benefits
Coastal protection, fisheries habitat, water filtration

Regional Example: Belize

 Belize's extensive mangrove forests are a 
cornerstone of its Net Zero strategy, protecting 
coastlines while generating millions in carbon credits. 

 Carbon Storage 
Profile 

Biomass 
(Living)

Soil 
(Sediment)

 Soils store carbon for 
millennia 

Sources: The Blue Carbon Initiative; IPCC Special Report on Ocean and 
Cryosphere
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How conserving nature supports development:

SDG 1: NO POVERTY

SDG 2: ZERO HUNGER

SDG 3: GOOD HEALTH

SDG 6: CLEAN WATER

SDG 11: SUSTAINABLE CITIES

SDG 13: CLIMATE ACTION

MPA MANAGEMENT TRAINING 
CURRICULUM

Section 3: Importance and Benefits

Ecosystem Service 
Linkages

Supports fisheries livelihoods

Ensures global seafood security

Provides clean air & water

Wetlands filter pollutants

Reefs provide coastal protection

Blue carbon sequestration

The SDG "Wedding 
Cake"Based on Stockholm Resilience Centre model

The biosphere serves as the foundation for society and the economy. Healthy 
ecosystems (SDGs 14 & 15) make all other goals possible.

Connecting to the SDGs  MODULE 1.1
CONSERVATION 
LITERACY 

BIOSPHERE

LIFE ON LAND
LIFE BELOW 
WATER

SOCIETY

ECONOMY



Key 
Takeaways

Ecosystem services sustain economies, well-
being, and resilience across all sectors.

Plural valuation approaches strengthen 
conservation decisions by including diverse 
values.

Blue Carbon offers significant climate co-
benefits through carbon sequestration.

Action Step

Map local ecosystem services and integrate them 
directly into your MPA management plans.

Essential Resources

Millennium Ecosystem Assessment (MA)
millenniumassessment.org 

The Economics of Ecosystems & Biodiversity (TEEB)
unep.org/topics/teeb 

The Dasgupta Review on Biodiversity
UK Government Publication 

IPBES Values Assessment
ipbes.net 

The Blue Carbon Initiative
thebluecarboninitiative.org 

Summary & Further Reading Module 1.1 Section 3: Importance and Benefits
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