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“In 2010, Parties to the CBD adopted Aichi 

Biodiversity Target 2, which calls for incorporating, 

as appropriate and by 2020 at the latest, biodiversity 

values into national accounting. This target is crucial 

to implementing the Strategic Plan for Biodiversity 

2011-2020 and thereby addressing the underlying 

causes of biodiversity loss, in order to achieve its 

vision that “by 2050, biodiversity is valued, 

conserved, restored and wisely used, maintaining 

ecosystem services, sustaining a healthy planet and 

delivering benefits essential for all people”.

This edition of the CBD Secretariat’s Technical Series This edition of the CBD Secretariat’s Technical Series 

n°77 “Ecosystem Natural Capital Accounts: A Quick 

Start Package” provides the technical nuts and bolts 

for getting started in implementing this goal. Using 

existing data, countries can begin ecosystem 

accounting in accordance with the rules of national 

accounting and biodiversity data and indicators.”

FOREWORD
Braulio Ferreira de Souza Dias

Executive Secretary, 

Convention on Biological Diversity



ENCA: a Quick Start Package 

• Meet an urgency

• Focus on core accounts in physical 

units and calculation of ecosystem 

capability and degradation or 

enhancement.

• Fast track implementation with existing 

data; learning by doing

• First test accounts:

� involvement of producers, data � involvement of producers, data 

holders and stakeholder.

�policy relevance of results 

discussed with stakeholders.

�identification of data gaps and 

framing of an action plan for regular 

implementation

• In the last chapter, further steps are 

described : liability of economic sectors 

and ecological balance-sheet, restoration 

costs, valuation of services...
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CONTEXT:

Aichi Target 2

International statistics: SNA & SEEA

SCOPE, TARGETS

POLICY RELEVANCEPOLICY RELEVANCE



SEEA volume 1 

“Central Framework”

SEEA volume 2

“Experimental 

Ecosystem 

Accounting”

SEEA-EEA  Experiment

XXX

SEEA-EEA  Experiment

EU: ECA & MAES

Ecosystem Capital Accounts

Mapping and Assessment of 

Ecosystem Services 

SNA

The System of Environmental-Economic Accounts “Central Framework” (SEEA-CF) adopted by the UN 

Statistical Commission in 2012 as an international statistical standard on par with the System of National 

Accounts (SNA 2008). 12) has been supplemented in 2013 by a volume on “Experimental Ecosystem 

Accounting” (SEEA-EEA). While the SEEA-CF is recommended for implementation, the SEEA-EEA which is a 

conceptual framework is now tested in various projects for which additional methodologies need to be 

defined. The CBD TS77 ENCA-QSP is a contribution to the development of such tests. 

International statistical context: SNA and SEEA volumes 1 & 2

Ecosystem Services 

SEEA-EEA  Experiment

ENCA-Mauritius

Ecosystem/ Natural 

Capital Accounts



ENCA-QSP inherits 

from the SEEA & 

from other related 

accounting projects

Land accounts for Europe 

(2006)

Comptes du Patrimoine Naturel

[Natural Patrimony Accounts] 

(France, 1986)

An experimental 

framework for 

ecosystem capital 

accounting in 

Europe  (2011)

Experimental ENCA,

Mauritius Case Study (2014)
Ecosystem 

accounting and the 

cost of biodiversity 

losses — the case of 

coastal 

Mediterranean 

wetlands (2010) 



DEFINING PRIORITIES

SETTING PRINCIPLES:

Meet the policy demand(s)

Be outcome-oriented

Use existing data

First produce accounts in physical 

units, then value services and 

restoration costs

CHOOSING AN OPERATIONAL 

ACCOUNTING FRAMEWORK:ACCOUNTING FRAMEWORK:

Integrative

Interoperable with other data and 

statistics frameworks

Open to developments, extensions

THE CHOICE OF THE ECOSYSTEM NATURAL 

CAPITAL ACCOUNTS FRAMEWORK 

HOW ENCA-QSP RELATES TO THE SEEA?

A RODMAP FOR IMPLEMENTATION



Stock at 
time 1

Stock at 
time 2Stock carried over

Do gains 
compensate 

for 

Resource 

flow

What is the 
amount/value of the 

resource flow?

Ecosystem Natural Capital Account: attempt to respond to basic questions

QuantitiesQuantities

time 1 time 2Stock carried over
for 

losses?

Loss of stock
e.g. by deforestation 

Gain of stock
e.g. by afforestation 

Have the 
qualitiesqualities of 

the stock 
been 

maintained?Adapted  from Roy Haines-Young 



All ecosystems are addressed in ENCA

• Natural, semi-natural, managed, even urban ecosystems; the soil ecosystem is 

accounted as a sub-system of each surface ecosystem; the atmosphere is also an 

ecosystem...

• In the context of the QSP, priority is given to inland ecosystems and sea coastal 

ecosystems.ecosystems.

• Programmes on oceans and atmosphere can be started if sufficient involvement 

of the respective scientific communities can be found; linkages with IPCC are 

indispensable.



AN INTEGRATED ACCOUNTING FRAMEWORK

Integration within the ecosystem

Integration of the ecosystem and the 

economic system

Integration and aggregation: need for a 

common accounting unit

A SIMPLE, ROBUST INFRASTRUCTUREA SIMPLE, ROBUST INFRASTRUCTURE

Practical definition of statistical units for

accounting

Use of regular data sources

A straightforward data model

Implementation not bound to any

specific software packages



Need of a common unit for accounting

• Without a common unit, accounts aggregation is not possible.

• Simple physical units don’t do the job...

• Climate change: CO2-equivalents  to measure contributions to global warming

• Green Growth: tons (-equivalent) to measure resource use efficiency• Green Growth: tons (-equivalent) to measure resource use efficiency

• Ecosystem/biodiversity: Ecosystem Capability Unit  (ECU) to measure total 

ecosystem performance in delivering ecosystem services, now and in the future; 

stability, degradation or enhancement

• Ecological value (in ECU) vs. Economic value (in $)



Stocks,  

Supply & Use 

Accessible Basic 

Resource
(tons, joules)

Stocks, 
Supply & Use 

Accessible Basic 

Resource
(m3, joules)

Biomass/ 

Carbon

Water

Composite 

index of 

ecosystem 

capability 

(ECU-Unit 

Value)

Change in 

health 

index (incl. 

stability of 

carbon 

pools)

Change in 

health 

index 

(incl. 

pollution)

*

*

Sustainable

use 

index

Sustainable 

use 

index

Calculation of 

ecosystem’s

ecological value 

in ECU

The 3 basic accounts

Ecosystem Capital 

Capability 

=

One resource (e.g. 

biocarbon) x ECU-price 
NON

ADDITIVE

(m3, joules)

Stocks,

Formation & Consumption, 

Accessible Basic 

Resource
(weighted ha or km)

Hydro -
systems, SeaEcosystem

Infrastructure

Functional

Services

Value)

Change in 

health 

index 
(incl. 

biodiversity, 

diseases…)

*
Sustainable

use 

index

Jean-Louis Weber – 22 Nov. 2013



Core Ecosystem Natural Capital 

Accounts

Ecosystem capability

Ecological  Balance Sheet / 
credits and debts in ECU

Economic sectors  

accountability to 

ecosystem 

degradation 
(in ECU)

Remediation costs  

& Adjustment of 

Final Demand for 

unpaid degradation

Social demand for 

ecosystem  

functional 

services 

Valuation of 

ecosystem 

services

Ecosystem degradation embedded in 

imports and exports

Structure of Ecosystem Natural Capital Accounts

Use of Natural 

Resource by Ecosystem capability

(stability, enhancement or  degradation)

C
carbon

EIFS
functional 

services

W
water

Ecological sustainability 

of Gross 

Value Added induced 

by Ecosystem Services

(in ECU)

Mapping and 

assessing 

ecosystem 

services

Land cover maps & accounts

Geographical infrastructure (administrative limits, networks, relief…) 

Resource by 

sectors

Statistics & monitoring data infrastructure (incl. SNA & SEEA CF) 
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Main data flows to compile ecosystem capital accounts

Socio-economic 

statistics by 

regions
Disaggregate

& map

Aggregate

Data input
Data assimilation

(1 ha or 1 km2 grid)

Accounts integration, 

analysis and reporting

Monitoring 

data. rasters

Standard 

coefficients

Monitoring 

data, samples

Aggregate

& map

Extrapolate

Multiply



PRODUCING THE GEOGRAPHICAL LAYERS OF 

STATISTICAL UNITS

REFERENCE GEOGRAPHICAL LAYERS

STATISTICAL UNITS



Spatial Integration of  Environmental & Socio-Economic Data

Mapping

Socio-Economic

Statistics

Individual Sites Monitoring

Sampling



LAND-COVER MAPS, STOCKS AND CHANGES

THE LAND-COVER ACCOUNTING FRAMEWORK

PRODUCING AND ANALYSING LAND-COVER 

ACCOUNTS



Land cover accounts of stocks and change



Simplified classifications of land cover types and land cover flows, 

to be detailed according to national/local conditions

Land cover types

Land cover flows regroup elementary changes 

according to land use and natural processes





Accounts                                  Main items                                Typical indicators
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ACCOUNTING FOR ECOLOGICAL VALUE

THE ECOSYSTEM CAPITAL CAPABILITY ACCOUNT 



A first attempt to calculate Ecosystem Capital Capability (in ECU) 

for Mauritius

Ecosystem Capital Capability:

ECU value by Socio-Ecological Landscape 

Units, 2010

Ecosystem Capital Capability (inland):

Change in ECU value, % by Socio-Ecological 

Landscape Units, 2000-2010

Provisional results
Experimental ENCA,

Mauritius Case Study (IOC, 2014)



THE BALANCE SHEET OF ECOLOGICAL CREDITS 

AND DEBTS

CALCULATION OF RESTORATION COSTS AND 

POSSIBLE ADJUSTMENTS IN RELATION TO THE 

SNA

ASSESSMENT AND VALUATION OF ECOSYSTEM 

SERVICES AND DERIVED ASSESSMENTS OF 

WEALTH:WEALTH:

Mapping and assessment of ecosystems 

services in Europe (MAES)

Guidelines for valuing ecosystem services by:

UNEP (Green Economy/ TEEB/ DEPI –

Ecosystem Services Economics)

The World Bank / under WAVES

SCBD TS 4, 27, 71



A roadmap and 5 steps:

1. collection of reference geographical datasets 

and creation of a database of ecosystem 

accounting units (EAUs);

2. collection of basic datasets: monitoring data 

and statistics;

3. production of core accounts: measurement of  

total ecosystem  capability, assessment of  

degradation or enhancement;

4. functional analysis of ecosystem capital and 

services in physical units;services in physical units;

5. functional analysis of ecosystem capital and 

services in monetary units: measurement of 

unpaid degradation costs; valuation of 

ecosystem services. 

Steps 1 to 3 correspond to the QSP. Steps 4 and 5 

are additional developments.

Quick start with available data and progressive 

development.



Thank you for your attention!

여러분의관심에감사드립니다!


