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Introduction

* Purpose of the online training

> To help participants acquire knowledge and skills to deepen their
understanding of the accounting principles and basic data needs
for compiling ecosystem accounts and valuing ecosystem services
based on the SEEA Experimental Ecosystem Accounting (SEEA
EEA)

> To become acquainted with the various biophysical modeling
tools and global data resources;

* Components of the online training
> Self-paced online training modules

> Live webinars

Q SEEA



Self-paced online training module

* Consists of 8 modules
i. Module 1: Key concepts
ii. Module 2: Spatial units
iii. Module 3: Ecosystem extent
iv. Module 4: Ecosystem condition
v. Module 5: Ecosystem services
vi. Module 6: Carbon accounting
vii. Module 7: Water accounting

viii.Module 8: Biodiversity accounting

* Available in English and Spanish

* Accessed through the e-Learning Platform of the United Nations
Statistics Division (https://elearning-cms.unstats.un.org/

SEEA Experimental Ecosystem Accounting (English)

S The course provides an overview of ecosystem accounting Including detads on, among others, sp
@ : Z\ [\ \ and biodiversity accounts
| SEEX A/)


https://elearning-cms.unstats.un.org/

Live webinar schedule

[ ftopc ———— [Date _____|Presenter
‘{8 General introduction to SEEA and ecosystem accounting 27 August Bram Edens

Webex connection:
https://undesa.webex.com/undesa/j.php?MTID=mb60001c7
c64536¢cccaeefa76a52d9¢c38

2 Ecosystem condition in practice 10 September  Joachim Maes
Webex connection:
https://undesa.webex.com/undesa/j.php?MTID=mf68dbbbe5
77f73cldea7713clalead8b

€N Introduction to ecosystem services and biophysical modelling 24 September Andrea Bassi
for ecosystem accounting
Webex connection:
https://undesa.webex.com/undesa/j.php?MTID=md5330d83
718d2420977935e866fec8122

Introduction to valuation of ecosystem services 8 October Anil Markandya
Webex connection:

https://undesa.webex.com/undesa/j.php?MTID=m13891a13

d836b6c4c22e0890e66f50¢7

SN Policy aspects of ecosystem accounting 22 October Rosimeiry Portela

Webex connection:
https://undesa.webex.com/undesa/j.php?MTID=m8703d9d9
9d75c6¢5a27062ca78f98cc3

Q SEEA


https://undesa.webex.com/undesa/j.php?MTID=mb60001c7c64536cccaeefa76a52d9c38
https://undesa.webex.com/undesa/j.php?MTID=mf68dbbbe577f73c1dea7713c1a0ea48b
https://undesa.webex.com/undesa/j.php?MTID=md5330d8378d2420977935e866fec8122
https://undesa.webex.com/undesa/j.php?MTID=m13891a13d836b6c4c22e0890e66f50c7
https://undesa.webex.com/undesa/j.php?MTID=m8703d9d99d75c6c5a27062ca78f98cc3

General Introduction to SEEA and
ecosystem accounting



Outline

* Overview of the System of

Environmental Economic Accounting
(SEEA)

Policy demand
SEEA Central Framework

Introduction to SEEA Experimental
Ecosystem Accounting

> Accounting for ecosystem extent
> Accounting for ecosystem condition
> Accounting for ecosystem services

> Thematic accounts

Status of SEEA implementation

o SEEA



Overview of the SEEA



Limitations of
Traditional Accounts

National accounts do not cost depletion or
degradation.

Narrow view of environment -> only asset
when owned and yielding benefits

Do not capture all economic contributions
of nature (e.g. regulating services)

-> Decision makers don’t have key
information necessary to effectively pursue
and track sustainable development.

-> Need for SEEA / NCA !

Q SEEA



The System of Environmental Economic
Accounting (SEEA)

= Aninternationally agreed statistical
framework to measure the
environment and its interactions with
economy

= The SEEA Central Framework was
adopted as an international statistical
standard by the UN Statistical
Commuission in 2012

= The SEEA Experimental Ecosystem
Accounting complements the Central
Framework and represent
international efforts toward coherent
ecosystem accounting

Q SEEA



SEEA Central Framework

Minerals & energy
Land, Soil

Timber

Aquatic

Other biological 4

|
Minerals & energy

Water

Ecosystems +
conditions

Environment

Materials \

Energy
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Ecosystem Production
services Consumption
Accumulation
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Exports

Mitigate &
Manage (P)

Protection $
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Taxes & subsidies

National wealth

* National Balance
Sheet

* Resource life

* “Critical” Natural
Capital

Benefits/Costs
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Contribution of
hatural inputs to
economy (rent)

* Depletion,
degradation
adjusted net
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SEEA-CF
(Central Framework)

SEEA Water;

SEEA Energy;

SEEA Agriculture,
Forestry and Fisheries

SEEA-EEA
(Experimental
Ecosystem Accounting)

O sEEA

» Assets
* Physical flows

* Monetary flows

Add sector detail

Adds spatial
detail and
ecosystem
perspective

* Minerals & Energy, Land, Timber, Soil,
Water, Aquatic, Other Biological

* Materials, Energy, Water, Emissions,
Effluents, Wastes

* Protection expenditures, taxes &
subsidies

As above for

« Water

* Energy

« Agricultural, Forestry and Fisheries

Extent, Condition, Ecosystem Services,
Thematic: Carbon, Water, Biodiversity



System of
Environmental
Economic
Accounting

POLICY DEMAND




From data silos to integrated information

INDICATORS

[\, ACCOUNTS
[ SNA | SEEA

v, BASIC DATA

Economic | Social | Envi

ironmental




* Presents environmental and economic information
together in a consistent way

Allows for environmental data to be integrated with
existing System of National Accounts measures

 Provides:
oInternational comparability
oBroad credibility
oReplicability

Transforms data into information

O steea



The SEEA supports multiple ongoing
Initiatives

SUSTAINABLE
DEVELOPMENT

GL3ALS
s

% Convention on “ BIOFIN

Biological Diversity
THE BIODIVERSITY FINANCE INITIATIVE

o SEEA



The SEEA and the SDGs

17 PARTNERSHIPS

FOR THE GOALS

00D HEALTH

The SEEA supports 40 indicators for 9 SDGs
15 /o
GOAL 2: Zero Hunger 4 i
GOAL 6: Clean Water and Sanitation 1o [s)gagﬁl)'gﬁgﬁ |
GOAL 7: Affordable and Clean Energy G_m,. ALS —
. s, 9 cquauy
GOAL 8: Decent Work and Economic Growth g
GOAL 9: Industry, Innovation and Infrastructuregrg==

CONSUMPTION
AND PRODUCTION

CLEAN WATER
AND SANITATION

GOAL 12: Responsible Consumption and
Production

GOAL 14: Life Below Water ‘
GOAL 15: Life on Land ‘ : e

Assessing the linkages between global indicators, the SEEA & The SDGs

o SEEA



SEEA Central Framework



The SEEA Central Framework accounts

1. Stock accounts for environmental assets: natural resources and land

* physical (e.g. fish stocks and changes in stocks) and/or monetary values (e.g.
value of natural capital, depletion)

2. Flow accounts: supply and use tables for products, natural inputs and residuals
(e.g. waste, wastewater) generated by economic activities.

e physical (e.g. m3 of water) and/or monetary values (e.g. permits to access
water, cost of wastewater treatment, etc.)

3. Activity / purpose accounts that explicitly identify environmental transactions
already existing in the SNA.

* e.g. Environmental Protection Expenditure (EPE) accounts, environmental
taxes and subsidies

4. Combined physical and monetary accounts that bring together physical and
monetary information for derivation indicators, including depletion adjusted
aggregates

0 SEEA



Example: decoupling (the Netherlands)

Index (1990=100)
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Output and GHG emissions by industry
(Norway)

Figure 3. Greenhouse gas emissions (CO_-equivalents) and output (fixed 2005-
prices) divided according to industries and share of totals. 2012

P
—
-

Agriculture, forestry and
fishing

Oil and gas extraction

- Output

Manufacturing
. Greenhouse gas emissions

Energy and water supply,
sewage and waste
management

Transport incl. ocean
transport and inter-
national air transport

Services and remaining
industries not
elsewhere included’

]

10 20 30 40 50 &0 70
Per cent

'Services, energy and water supply and construction, education, health and social werk and general government
administration.

Source: Statistics Morway.

o SEEA
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I * I Statistics ~ Statistique www.statcan.gc.ca
Canada Canada

Natural Resource Assets and National Wealth

Natural wealth and produced wealth
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Example - environmental taxes (EU)

350

300
250
200

150

100

50

2008 2007 2008 2009 2010 2011 22 2013

mTaxes on pollution and resources
mTransport taxes
mEnergy taxes

(') Provisional.
Sowrce: Eurostat (online data code: env_ac_tax)

SEEA


https://ec.europa.eu/eurostat/statistics-explained/images/3/31/Total_environmental_tax_revenue_by_type_of_tax,_EU-28,_2006%E2%80%9313_(%C2%B9)_(billion_EUR)_YB15.png

'BIOFIN
'MEXICO

iodiversity
~inance Initiative

W The biodiversity

expenditure has
increased 248%
from 2006 to 2015

) &

In 2015 public
expenditure ‘ “\"”” USsD usD
in biodiversity ‘.« i“Q $425.5 = $1,169.8
represented * million million
0.1% “#oa\ o
» o *A Expenditure in 2015

of GDP * U Hinistry o

- Environment ()

: A and Natural 62 /O

H ' Resources

"""""""""""""" Other sectors 3 8%

---------------------------------------------------------------------

In the period of others sectors’

2006 = 2015 biodiversity expenditure 18%

increased

Empowered lives.
Resilient nations.

Biodiversity Expendlture that
Potentially Contributed to the
Agendas of SDGs 14 and 15 in 2015

[ $93.2 $423.0 $ﬁ§"m4r:9U502

million USD Lt

e
e

g

Finance Needs Beyond the NBSAP

The total Cost of Environmental Degradation and
Resource Depletion (CEDRD) in 2015 was:

UsD $52.8 billion oo

billion




Application: Footprint analysis

8.4.1 Consumption and production CO, emissions in 2009
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Introduction to

SEEA Experimental Ecosystem
Accounting

(SEEA EEA)



SEEA - two sides

1. Environmental assets are the naturally occurring living and non-living
components of the Earth, together constituting the biophysical environment,
which may provide benefits to humanity.

2. Ecosystems are a dynamic complex of plant, animal and microorganism
communities and their non-living environment interacting as a functional unit

Natural capital = sum of environmental assets

SEEA Central Framework: SEEA Experimental
Individual environmental assets/ ECOSyStem Accounts:
resources Ecosystem assets
(spatially based)
Timber Forests
Water Lakes
Soil Agricultural
Fich areas




Ecosystem Accounting model

Beneficiaries — Economic units (businesses
households, government)

Environmental
restoration & impact

Human inputs (e.g. labour,
produced assets)

——

S
Ecosystem oy
2 Other ecosystem
services (3) assets)

Ecosystem characteristics and processes (2)

ECOSYSTEM ASSET (1)

— I




_____

———————————————————

____________________

EI2'(EA2)...I

I
.

—+—1

| I?I'B (EA6) |

ET3§(EA3}§

___________________________

4 types of units

-Basic spatial units (BSU)
-Ecosystem asset (EA)
-Ecosystem type (ET)

-Ecosystem Accounting
Area (EAA)



SEEA-EEA accounts

ACCOUNTS IN 1. Ecosystem
PHYSICAL extent account
TERMS

2. Ecosystem
condition account

Ecosystem
capacity

Tools: Valuation techniques

ACCOUNTS IN
MONETARY
TERMS
4 Integrated accounts l )
: Exten
Combined tended Sequence of Balance
. supply and us
presentations accounts sheets
accounts )

S
Q SEEA

Thematic
accounts

Land

Water

Carbon

Biodiversity

)

29



Ecosystem extent account

Proxy ecosystem type (based on land cover)
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Opening extent

Additions to extent
Managed expansion
Matural expansion
Upward reappraisals

Reductions in extent
Managed regression
Matural regression
Downward reappraisals

Met change in extent

Closing extent
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Example: Ecosystem Type map for the
Netherlands

Non-perennial plants - Public green space

Perennial plants Other unpaved terrain

- Greenhouses - Riverflood basin
- Meadows (grazing) |:| Salt marsh

- Bushes and hedges bordering fields - Residential area
- Farmyards and barns - Industry: offices and businesses
- Dunes with permanent vegetation - Services: offices and businesses

Active coastal dunes - Publica administration: offices and businesses
Beach - Roads, parking lots, runway, other
- Deciduous forest - Forestry: offices and businesses
- Coniferous forest - Fishery: offices and businesses
- Mixed forest - Non-commercial services: offices and businesses
- Heath land - Sea
Inland dunes - Lakes and ponds
|:| Fresh water wetland - Rivers and streams

(semi) Natural grassland - Other



Ecosystem extent 2006 - 2013

32



Ecosystem Unit Area (km2) Area (percentage)

2006 2013 A 2006 2013 A
Agriculture 19174 18811 -363 46,16 45,29 -0,87
Forest 3207 3216 8 7,72 7,74 0,02
Heath 394 427 33 0,95 1,03 0,08
Sand 356 358 2 0,86 0,86 0,00
Wetlands 461 580 119 1,11 1,40 0,29
Other nature 4061 4007 -54 9,78 965 -0,13
Public green areas 710 708 -1 1,71 1,70 0,00
Built-up and paved 5236 5410 175 12,60 13,03 0,42
Inland water 4088 4199 111 9,84 10,11 0,27
Sea 3846 3815 -31 9,26 9,18 -0,08
Unknown/null 6 8 2 0,01 0,02 0,00
The Netherlands 41539 41539 0 0,00

O steea



Ecosystem condition account

(End of accounting period)

Example indicators of condition

Proxy ecosystem type (based on land cover)

a3

. 3

o w L]

[} = =]

5 g 3

a | B k: 2

B g 8| 2| % g
S ” al S| 2| 5| 2| o E| 8
@ T S @ g;u = - T =

g| 2 b g s| 2| 5| 8| z 3| 5
8| 5 5 s E 5| 5| 2 -
t a| 2 b g 8| 5| 8| 7| 5| 2| =
= e ] a = A ¢ = =] — = = g

=| 8| 3| 3|8 2| 5|8l 2| E|E| g% G
T Zl 2| 5 S| | 2| E| 2| T =| T| B
=| 8 = ﬁ 4 2| 5 El o) 2 £ £ § :

= @ i = = ]

2| #| S| 2| 5| & 2|5 8| & & £ =| 8] &
1 2|3 ]alse|l7][8]9w|uln|iz]ia]is

Vegetation (e.g. native cover)

Water guality (e.g. turbidity, pH)

Soil [e.g. eroslon, pH, nutrients)

Carbon (e.g. net primary productivity)

Biodiversity {e.g. species richness)

Habitats (e.g. fragmentation)

Overall index of condition

Opening condition
Closing condition
Opening condition
Clesing condition
Opening condition
Clesing condition
Opening condition
Closing condition
Opening condition
Closing condition
Opening condition
Closing condition

Opening condition
Clesing condition

Q SEEA




forests

Soil organic matter (%) R o

Soil organic matter content
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Example: Condition account for Dutch forests,
2013

EXTENT

STATE
INDICATORS

Extent

Tree cover

Shrub cover

Low vegetation cover

Carbon stock in biomass

Protected areas (Natura2000,
EHS)

Living Planet Index

Characteristic species

Ecosystem quality

Habitat structure and function

Soil organic matter

ha

%

%

%

Mton C

% of area

Index 2000=100
Index intact=100

% of area with 250% of
qualifying species

% of area with <3%
SOM

109,142 81,923 118,571
54 64 64
10 6 7
28 24 23
6.8 5.1 7.4
16 44 38
102
33.1
33.9

Unfavourable/inadequate

15,943
32

9

43

1.0

54
46.0

63.5

Unfavourable
/bad




Provisioning
Services

Regulating
Services

Cultural
Services

0 seea

= goods that can
be harvested

from, or extracted

from ecosystems

= the regulation of
climate,
hydrological,
ecological and soil
processes

= the non-material
benefits provided
by ecosystems

Example:
providing fish for
fisheries, or
providing wood for
timber harvest

Example:
pollination, carbon
sequestration,
flood control

Example:
recreation,
tourism, providing
a setting for
cultural or
religious practices



Ecosystem services

* Ecosystem services: contribution of ecosystem to benefits used in
economic and other human activity

> They are not equal to the benetfits;

- Avoid double counting

- Need to calculate the contribution of ecosystems
> ES treated as transactions:

- National accounts: quadruple entry based system that registers
transactions (i.e. flows of goods and money) occurring between
statistical units (e.g. households, companies, etc.).

- Each transaction can only be characterized by a single value (in
physical or monetary units) i.e. supply of ES has to equal use

- Valuation basis of the accounts (which are called exchange
values), as it rules out consumer surplus.

Q SEEA



Assessing ES

Crop pollination

Pollination potential in 2012
Environmental suitability

B +igh (>0.3)

B Medium (0.2-0.3)

[ tow (0.1-0.2)

E] None (<0.1)

Non EU territories

EC-JRC 2019 of

500 km

Y SEEA

Pollination potential

Pollination demand in 2008
ha/km?
0-1
2-3
| EE
s 0
-2

No data

ECJRC 2019

0 500 km
| ISP E——

Pollination demand




Crop pollination

Pollination use area in 2012
ha/km?

0-1

2

3-5
B s-10
M 11-93

No data

0 500 km
S E——

EC-JRC 2019

Pollination benefit in 2012
ton / ha of demand
0-1
2-3

4
4-10
B 11-20
-2
No data
T,
EC-JRC 2019 & Foo

Use area (overlap)

O seen

Benefit: yield attributable to
wild insect pollinators




Crop pollination

Changes in pollination
potential per decade ‘

Percentage (%)

Useful for the
M <-s - -
Integrated narratives

0-1
M5 3 2
-5 '

EC-JRC 2019 0 odE




Crop

Supply table for the "’"

Nature-based
recreation

Ecosystem type
Year 2012, million EUR y Y
o ®
T + © )
2 T 23 ERF -3 I 53 s
c s 2 g TS 3E © o ZE
@© Q %] + o PR ] =t ] $ v < g
) o o © e o T © Qo o ) s 2 P L o
Ecosystem service 5 S G} TS 2 G AL = z © O£ 5
Crop provision 20,560 20,560
Timber provision 14,540 14,540
Global climate regulation 20 150 850 20 13,330 20 0 NA NA 14,390
Flood control 90 1,020 3,130 360 11,390 0 330 NA NA 16,320
Crop pollination 9,720 9,720
Nature-based recreation 80 4,070 7,480 3,100 30,720 1,350 2,300 1,020 280 50,400
Total 35,520 11,460 3,480 69,980 1,370 2,630 1,020 280 125,930
Value in EUR/km” 22,090 22,610 19,250 | 44,010 23,410 26,890 9,320 14,530 28,740

NA: not assessed

Values rounded to the nearest S

56,370 euro/km? of
SEEA 8reen urban area




Trends for ecosystem services

e CFOp provision (26%) e Timber provision (0%)
Crop pollination (3%) Global climate regulation (1%)
Flood control (2%) e N ature-based recreation (11%)
S 60,000
-
a.:
=
2 50,000
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Status of SEEA implementation



80 countries and counting

SEEA Around the World

@ ves
No

' No, but planning to
No data

o SEEA




Revision of the SEEA EEA

Elevation to an agreed methodological document

« Engagement with various stakeholders
> Science community
> Environmental economics
> Geospatial community

> National Accounts

 Timeline by end of 2020 — endorsement by UN Statistical Commission
by March 2021

* Process aligned with the Post-2020 biodiversity framework, review of
SDG and Climate change process

* Seek for broad involvement of partners and experts in the process
> CBD, IPBES, UNFCCC, UNCCD, EU, Academia, etc...

¥ SEEA




Fast technological developments

Era of Big Data (e.g. mobile phone data; social media, citizen science)

Earth observation data
> EO4EA

> New generation of satellites

Developments in data platforms and tools

Biophysical modelling
> Platforms (Aries; Luci, Invest, Estimap) -> global data sets

> Machine learning

‘ Stats Offices become data stewards

NCA at center of these developments

Q SEEA



THANK YOU

seea@un.org



