
Marine Ecosystem Services
Definitions and Classification Systems



Many definitions for “ecosystem services”

• Generally:  The direct or indirect contributions ecosystems make to 
the well-being of human populations

Source:  Nahlik, Kentula, Fennessy, and Landers (2012, Ecological Economics)



Operationalizing ecosystem services

• Key problem:  How can we define ecosystem services so that they can 
be clearly identified, quantified, and valued?



Final vs. Intermediate Ecosystem Services

• Boyd and Banzhaf (2007, Ecological Economics) focus on final ecosystem 
services to avoid double-counting in environmental accounting

• “Final ecosystem service units”
• Final ecosystem services occur at the handoff between natural systems (i.e., 

ecosystems) and human systems (producers and consumers; alt. social-cultural-
economic systems)

• Intermediate ecosystem services are inputs to natural processes that produce final 
ecosystem services

• Nahlik et al. (2012, Ecological Economics) review the different ways of 
defining and classifying ecosystem services and evaluate them in terms of 
which are most appropriate for moving concepts to practice (towards 
operationalization)



Final Ecosystem Goods and Services –
Classification System (FEGS-CS)
• Landers and Nahlik (2013) develop a 

consistent classification scheme with 4 goals
1. Avoid ambiguity inherent in other ecosystem 

service definitions
2. Minimize or avoid double-counting
3. Provide a bridge between natural and social 

sciences that facilitates direct communication 
and collaboration

4. Be beneficiary-specific and may be 
understood by people without translation or 
interpretation



Basic elements of FEGS-CS

1. Clearly define Environmental 
Class (and sub-class)

2. Identify the Beneficiary 
categories

3. For a specific Beneficiary 
category and Environmental 
Class, hypothesize FEGS received

Source:  Landers and Nahlik (2013), 
https://cfpub.epa.gov/si/si_public_record_Report.cfm?Lab=NHEERL&dirEntryId=257922

https://cfpub.epa.gov/si/si_public_record_Report.cfm?Lab=NHEERL&dirEntryId=257922


Defining the Environmental Class of the Ecosystem Service 
under FEGS-CS

There are 3 main Environmental Classes



One person may be multiple beneficiaries!
In Landers and Nahlik (2013), there are 10 
Beneficiary Categories and 38 Beneficiary 
Sub-Categories in the FEGS-CS 



FEGS-CS Beneficiary Sub-categories



Categories of FEGS

• “Categories of FEGS” are not FEGS

• They are heuristics used to classify FEGS in the FEGS-CS 
system



Determining a FEGS 
from an intermediate 
one
Principles for assessing whether an 
ecosystem service/good can be considered a 
“final ecosystem good or service” or not



Some benefits of FEGS-CS identified by 
Landers and Nahlik (2013)
• For communication

• Makes transparent the role of the natural environment/ecosystem in affecting 
humans

• Makes clear that an individual may benefit in multiple ways from the 
ecosystem and in multiple roles as a beneficiary

• For economic valuation 
• Cannot be used directly for valuation, but may be helpful
• The clear and systematic identification of FEGS
• The minimization of double counting* (excl. value of intermediate ES)
• The linkage to explicit first-order depictions of specific beneficiaries



Limitations of FEGS-CS

• Doesn’t distinguish between stocks and flows
• Many FEGS identified in the classification system are actually ecosystem 

stocks, not flows

• Double-counting of FEGS may occur to the extent the same person 
can benefit from the same FEGS but in different beneficiary roles



Final flows of ecosystem services (FFES)

Source: United States Environmental Protection Agency. 2015. National Ecosystem Services Classification 
System (NESCS): Framework Design and Policy Application. EPA-800-R-15-002. United States Environmental 
Protection Agency, Washington, DC. 

The direct 
contributions made 
by nature to human 
production 
processes or to 
human well-being



National Ecosystem Services Classification 
System

• In the United States, the two 
main classification systems for 
economic goods and services are 
the North American Industry 
Classification System (NAICS) and 
the North American Product 
Classification System (NAPCS)

• NAICS: How and by whom are 
goods and services produced

• NAPCS: How and by whom are 
goods and services used

• NESCS is a parallel system that 
focuses on the flow of final 
ecosystem services (FFES)



NESCS Structure



National Ecosystem Services – Classification 
System (NESCS) definitions
• End-products are biophysical components of nature that are either directly used by humans to produce goods and services or directly 

enjoyed or used to yield human well-being. They can usually (but not always) be interpreted as stocks of ecological goods.
• Example: Stocks of clean water in an aquifer

• Flows of Final Ecosystem Services (FFES) are the contributions of nature (1) directly to human production processes or (2) directly to 
households and human well-being. FFES occur at the point of hand-off between natural systems (ecosystems) and human systems 
(producers and households). They are represented as service flows between ecological end-products and direct human uses. Note that by 
definition, ecosystem services only exist when they contribute to human well-being.

• Example: Water directly extracted from freshwater sources to support plant cultivation, food processing, and human health/well-
being (as drinking water)

• Intermediate ecosystem services are inputs to the natural processes that ultimately produce FFES. Example: Wetlands’ removal of 
contaminants from water flowing into aquifers

• Intermediate economic goods and services are produced using human inputs (physical capital and labor) and ecological inputs (FFES) and 
are sold to other producers. They are the outputs produced by one sector of the economy, which are then used as production inputs in 
another sector.

• Example: Agricultural crops used as inputs in food processing such as corn used to produce ethanol
• Final economic goods and services are produced using human inputs (physical capital and labor), intermediate economic goods and 

services (e.g., corn) and ecological inputs (FFES) and are sold to households who use them as consumption inputs to support their own well-
being. They are not used to produce other goods and services for the market economy.

• Example: Food products sold to consumers, such as cornflakes

• NOTE: Flows of final ecosystem goods are not included or defined in the NESCS framework. The main reason for this exclusion is that the process of 
transferring physical ecosystem products from nature to humans, which is necessary to generate flows of goods, typically requires human inputs. For 
example, transferring portions of existing timber or fish stocks to humans for their use requires human labor for harvesting. In our framework, the 
involvement of human inputs implies that the transferred goods are classified as economic rather than ecosystem goods.



Linking the FEGS-CS and NESCS

• Figure 1 (left) FEGS-CS classifies FEGS by 
their environmental source and by their 
specific beneficiary use. The output from 
FEGS-CS can be used for different natural 
science objectives, such as the 
quantification of ecosystem services. The 
environmental categories and metrics 
from FEGS-CS are essential inputs to 
NESCS.

• Source:  
https://www.epa.gov/sites/production/fil
es/2015-09/documents/shc_2015_fegs-
cs_and_nescs_poster.pdf

https://www.epa.gov/sites/production/files/2015-09/documents/shc_2015_fegs-cs_and_nescs_poster.pdf


An Example from EPA (2015)



Other Ecosystem Services Classification 
Systems
• Millennium Assessment (MA) -

https://www.millenniumassessment.org/en/index.html

• The Economics of Ecosystems and Biodiversity (TEEB) - http://www.teebweb.org/

• Common International Classification of Ecosystem Services (CICES) -
https://cices.eu/ (closely linked to UN Statistical Division’s System of 
Environmental-Economics Accounting)

• “The aim of CICES is not to replace other classifications of ecosystem services but to enable 
people to move more easily between them and to understand more clearly how people are 
measuring and analyzing information. You can see the broad equivalences between CICES 
and the MA, TEEB and IPBES Classifications here. There is also a spreadsheet tool available 
that provides broad equivalences for the US-EPA Final Ecosystem Goods and Services 
Classification System (FEGS-CS).”

https://www.millenniumassessment.org/en/index.html
http://www.teebweb.org/
https://cices.eu/


A Comparison of MA, TEEB, and CICES v4.3

From:  
https://biodiversity.europa.eu/maes/ecosystem-
services-categories-in-millennium-ecosystem-
assessment-ma-the-economics-of-ecosystem-and-
biodiversity-teeb-and-common-international-
classification-of-ecosystem-services-cices



From Ecosystem Services to Ecosystem 
Service Values
• What is “value”?

• Economic

• Intrinsic

• Socio-cultural

• Ecosystem/ecological

• How do we measure it?
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