g B R hnas® - 2 > 2 ~ T R L
s e ‘__._“‘;’,:a 5 J_‘,c;!r:.
S Sl ‘}f; GL AT oA
: s PR .'.u_'/_/‘(?’$ o S iz:’ . 3
/ P e . > A
‘.;/l-f- Sbghl. a .

v 3
&~ i’r WL L /7{-. ey )\'.
~ £ & e b AL L LT i
J : .‘ .? i ' ‘ a‘,‘f

\ b
AN ). X i 4 PRy
A e
"‘l{.-l L S e 24 TS S 0 AR S I S RN A lr.g 3 e

FINZ ¢ e [ A : ., X

Fria T e SR L A a S Lo : SN 5 )

: 3 Ry s { A 3 SRS AR T 3 e
.f’.w‘-"’}%"' S RN g o AT
A N ({y G . ) "
.\_‘-{.. 15 o ? 2 -ti" z xp, Y, x‘
{2 N ; ’§

:2 :’-‘,-ln

Overview of forest accounting

Juan Pablo Castaneda, GENDR, World Bank

Turkey, March 10, 2015

Wealth Accounting and the Valuation of Ecosystem Services @ WORLD BANK GROUP

WAV E S www.wavespartnership.org




Outline

. The policy agendas at national and global levels
. Forest accounts in the context of NCA.

. The accounting framework

. Filling the tables

. Where do we get the data from?

. Valuation
. A comment on data challenges




The forest policy agendas




National agendas

Enhance revenues from forests managed as forests
(REDD+)

Include forest-based income in national income accounts

Value forests for food security. Recognize forest-based
ecosystem services as input to agriculture.

Increase forest productivity (green infrastructure)
Increase forest related activities productivity

Value forests for adaptation

Ensure that appropriation of forest resources is legal
Ensure equitable distribution of forest resources
Community forest management




Global agendas

Mobilize finance for REDD+ and adaptation

Support voluntary private sector commitments to
responsible sourcing

Remove subsidies for unsustainable biofuels

Implement other demand-side policies to provide
incentives for legal and sustainable production

Legality assurance Initiatives
Green procurement programs




Forests in the context of NCA




Why NCA?

Total wealth

s

Capital Capital
producido intangible

Capital natural

~

Flows of capital

ret

Benefits
(Economy)




Why forests? Why trees?

Habitat " Carbon

Misiones, Argentina and
Fox Valley Metro Area, USA

Annually Fox Valley Metro Area public street trees provide

Water Provision

CORIDLCTION

$186,480

Retained Soil (] Province Bounsary

ton/halyear . Water Yield
P Hen mm3/halyear

H

Low

$4.89

Mdlion per Year

AIR QUALITY
IVIFRONTVENT

$233,336

ENERGY SAVINGS

$1.40 mmon




What do we want to measure and how?

SEEA Central
Framework

More consensus

Two
complementary
perspectives

Less consensus

SEEA
Ecosystem
Accounting

landslide prevention
tsunami mitigation

ENERGY




The accounting framework




;Resource base wenom Timber chain

Forest
e ——-» Firewood chain
(1) Landholder k- _ — Timber and firawood chain -
Primary flows T~
Control type, variables. data type and sources
Type of logging and primary extraction Controlled (c) Non-controlled (n) Total logging (t) varables, data types and sources
Clearcutting
Firewood FCc D INABdata FCn R INAB reports ratio FC E  Sum of the parts

Ln= L-Lc
(Cn + Sn) = (Ct + St) — (Cc + Sc)
[(FCn + TCn) + (FSn + TSn)| = [(FCt + TCt) + (FSt + TSt )| — [(FCc + TCc) + (FSc + TSc)]
Fn+Tn =Ft+ Tt—Fc+ Tc

D =Direct source, O = Own estimations (survey. enterview or gis), E = Estimated as residual from identity or as the sum of the parts. R = Ratios obtained from direct sources

l—T—j I 1
End users i | ,’ -
v v ‘l v /,’
\
! (8) Other {9) _’
(10) Exports (11) Imports agents (7) Carpentry Households -
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The framework
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O Land cover types
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Scope of the resource based forest .
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General structure of the forest accounts — ASSET ACCOUNTS

[‘2‘ resource by resource ]

Typ

e of timber resource

T f timber resources
% Monetary units tural ti
Cultivated timber Natural timber

Natural timber resources

. Y
Cultivated
timber resources

Not available

Available f
vailable for for wood

, wood supply

supply

Opening stock of timber resources

resources Available
resources

Additions to stock 4 T
Natural growth + Cultivated: management practices constitute a process of economic |
Reclassifications .

— production I
m J +» Natural: where the previous doesn’t apply. |
Removals /

| |
Natural losses l l : :
Catastrophic 1 : , I
COSTOPAIE SOSSES s Not AFWS: due to physical, economic or regulatory reasons l
Reclassifications
Total reductions in stock
Closing stock of timber resources ]
6 Monetary units
% forest asset (forest ecosystem unit) /—g EAU or LCEU

Vegetation

Biodiversity

Soil

Changes of ecosystem condition

Water

Carbon

Opening
condition

Improvements
in conditions

Reduction in
condition

Closing
condition

Opening stock

LAdditions to stock
Regeneration-natural

Regeneration. human

Total additions to stock

Reductions in stock

Extraction and harvest

Catastrophic losses

Total reductions in stock

Revaluations

Closing stock of ecosystem assets




General structure of the forest accounts — FLOW ACCOUNTS

Table 6.9: Physical supply and use table for wood products, France, 1999
(timber, logs and wood in 1000 cubic metres; pulp, paper and waste in 1000 tons)

SUPPLY
Economic activities: suppliers
TOITL ToIL Todad
0 23162 23162 1451 24613
31200
"d 11869
_g s PHYSICAL UNITS: flow of materials and products / flow of ES
g \ « MONETARY UNITS: aggregated value .
I [ | I [ x | x | | x|
USE - - - - - - -
Economic activities: intermediate and final consumers
23337 23337 1276 24613
U) 2423 2423 28429 375 31227
'b’ 10944 10944 1624 | 12568
3 7736 6076 1 318712? ?igf; 1 i;g;
© 272 4465 :155 2167 8632
(@] 2265 2162 3431 | 7858 980 8838
E 5276 5276 1028 5304
Suppliers
Services
Consumers




Filling the tables




General steps to compile the accounts

4 DEFINITION OF THE R

POLICY QUESTION THAT

THE ACCOUNTS HAVE
TO ANSWER

4 )
MAPPING AND

ASSESSING THE FOREST
AREA AT THE
COUNTRY LEVEL 4 FORE N\

N - RESOURCES ]
- Location BENEFITS PROVIDED B

FORESTS

Characterization of the - Exten.t-
forest resources/ \; Condition )

forest asset and

creation of forest H
ecosystem classes 4 N\ - CONTRIBUTION to other
FLOW OF FOREST sectors

ECOSYSTEM SERVICES

| - Provisioning - NON-MARKET benefits
Flow of ecosystem services - Regulating \ /

from the forest asset \« Cultural ) I

[- MARKET forest benefits ]

Benefits from forest ecosystem services




Mapping of the forest area & ecosystems

Steps proposed by the EEA to define units to account for forest assets
+ Basic Statistical Units

BSUs: Basic Statistical Units
Min grid resolution info

1 1 1
———pm—————

1 1 1

1 1 1
———pm—————

1 1 1

1 1 1

LCEUs Closest to ecosystems

Broadleaved primary forest

- Broadleaved secondary forest

Long-term monitoring

D Not protected forest

D Natural park (protected forest)

WAVES © 2014




Spatial relationships between BSU

. Asociar LCEU a, b, c.d
_ con LCEU que favol
_ de agua

/

/
l
/

pi
/soc ar en funcio
74 * altitud

* cobertura

/ * distancia
=
* cuenca

Diplyy rowsel) colamesel 270 rasohsionedd L3001 nets 630150653 1506139 515

Flujo total = > flujo
Flujo hacia a = select sum(flujo) from table where hacia=a

Flujo desde X1 = select sum(flujo) from table where desde=X1

WAVES © 2014




Indicators to characterize the forest ASSET

Forest land

Opening stock of forest and other wooded
land

Additions to stock

¢ Afforestation .

¢ Natural expansion .

¢ Reforestation

Reductions in stock

¢ Deforestation .

¢ Natural regression .

Closing stock of forest and other wooded
land

Afforested area (m°)
Density (trees/ha)

Area (m’)

Reforested area (m’)
Density (trees/ha)

Deforested area (m?)

Area (m’)

Additions to stock

Growth

Timber in young trees (not
considered in previous accounting
period)

Reductions to stock

Tree harvest

Tree losses

Closing stock of standing timber

Standing timber

Natural growth of timber volume
(m’)

Volume in trees recently classified
as timber (m’)

Havested timber during the period
(m’)
Losses in timber volume due to

fires, disease, catastrophic events,
etc (m?)

Condition of forest ecosystems

Defoliation

Forest health

Forest fires

Fragmentation

Aerosol pollutants

Litter fall measurements (kg)
LAl-based indicator

Presence of pathogens and plagues
Status of bark
Mortality rate

Burnt area

% of forest area in categories (core,
interior, connected, patchy)
Effective mesh size

Size of forest fragments

Length of fragment edge

Ozone concentration

Nitrogen deposition
Sulfur deposition




Indicators to characterize the forest FLOWS

Provisioning services

Timber

Firewood/charcoal * Volume ( m°)

* Harvested timber (m”; m’ha)

Regulating services

¢ Atmospheric/climate
regulation

¢ Net carbon storage (gains-losses)

e Water flow * Canopy cover fraction in recharge areas

3. : " R
NTFP * Volume (m _)’ Weight (kg; ton); regulation * Average daily and annual water flow in rivers
Number of units * Cover in strategic locations (floodplains, steep slopes,
Genetic material * Composition wetlands, etc)
* Diversity e Water cycle * BOD
. _ o regulation ¢ Turbidity in waterways
Grazing ¢ Number of animals in silvo-pastoral system .
: z . e Pollination * Abundance and variety of pollinator species
® Weight units of produced animal product el pee
* Energy uptake e  Soil retention and * Erosion rates
formation ® Cover (or bare soil) fraction in vulnerable areas
© Turbidity in waterways
Cultural services
Division Group Class Indicators
Physical and Physical and Experiential use of plants, « Distribution of wildlife/emblematic species associated with
ntellectual experiential animals and land-/seascapes in forest
interactions interactions different environmental settings. | « Important bird areas associated with forest
with biota, And physical use of land- ® Area of forest accessible for recreation
ecosystems, Iseascapes in different « Number of visitors
and land- environmental settings * Number of hunters
Iseascapes
* Ecotourism operators
o Area of forests accessible for hunting
Intellectual and | Scientific, educational, heritage,  (Citations, distribution of research projects, educational
representative cultural, entertainment and projects, number of historic records
interactions aesthetic o Number/value of publications sold
Spiritual, Spiritval andfor | Symbolic and sacred and/or # Distribution of sites of emblematic plants/forest
symbolic and emblematic religious * Number of sites with recognised cultural & spiritual value
plh« . » Number of visitors
nteractions Other cultural Existence and bequest o Distribution of important areas for forest biodiversity and
with biota, outputs their conservation status
ecosystems,  Condition of forest-associated priority species on habitat
and land- and birds directives
Iseascapes o Distribution of sites with forest designated as having
cultural values
» Number of visitors




Where do we get the data from?




Where do we get the data from?

Forest inventories/forest statistics

Main features:

«» The primary source of quantitative information on

forest resources

» Based on statistical sampling

» Based on field surveying techniques

» Basis for planning and assessments at country,
regional or global level (e.g. Forest Resources
Assessment — FRA)




Where do we get the data from?

Spaceborne remote sensing

Why remote sensing?

» Dynamic data source of area covered by
vegetation

» |ldentification of different vegetation types

« Upgrade forest inventories

« Information forest condition

« Geographical reference

» Constant technological development

Example: Land cover classification based on
Landsat 8 imagery. Pacific coast; Guatemala




Forest Modeling

Why modeling ?

+» Various indicators of forest assets and flows can

not be measured directly.

% Particularly useful for deriving indicators of environmental services.

s Some examples are:

*Wild fauna population
*Erosion protection
*Surface discharge
*Carbon sequestration

*Green area deficit in urban areas

ﬁ;‘ ARIES

ARtificial Intelligence for Ecosystem Services

Integrated Valuation of atural

I nVEST Ecosystem Services and Capltal
Tradeoffs

Social Values for Ecosvstem Serwces (SoIVES)—Usmg GIS
to Include Social Values Information in Ecosystem Services
Assessments




Other sources

. Livelihood surveys

. Population census

« Other statistics, reports, spatial databases

- etc.

* SNA - validate Table 6. Number of households in survey consuming each type of renewable energy.

. Sample Fire- Char- Plant Animal Biogas Solar
> GIObal foreSt Village class size wood coal residues  dung panel
LOA 406 395 35 250 40 0 0
watch (’?) LOF 276 275 29 192 10 0

RAF 29 29 5 25 1 0

UPA 37 37 7 22 0 0

LOG 162 147 83 115 5 1

UG 351 202 248 324 3 0

National total 1261 1085 407 928 59 1

Source: Mustonen, S.; Raiko, R.; Luukkanen, J. Bionergy consumption
and biogas potential in Cambodian households. Sustainability. 2013 (5
1875-1892 do0i:10.3390/su5051875 25




Valuation




What type of valuation?

WORKING PAPER

Designing Pilots for

Ecosystem Accounting.

MAY 2014

YV ©

WAVES  WORLD BANKGROUP

https://www.wavespartnership.org/sites/
waves/files/documents/PTEC2%20-
%Z20Ecosystem.pdf

@ WAVES © 2014

Type of
Ecosystem
Service

Valuation
Method

Short Description

Provisioning
services

Unit  resource
rent

Producer’s surplus is calculated net of labor and
man-made capital inputs and adjusted for taxes
and subsidies. The value will vary depending on
the associated structure of property rights. In the
case of open access, it is important to include
calculations for different institutional settings, to
understand the potential value of the service.

Regulating
services

Production
function
method

The contribution of ecosystem services to
production processes are valued by estimating
their contribution to the value of the final product
when sold on the market (i.e., net of labor and
capital costs).

Damage costs

The value of production losses or damages due to
degradation or loss of ecosystem services can be
used as estimates of the value of these services.

Cultural
services

Travel cost
method

The amount that consumers are willing to pay for
goods and services related to visits to recreational
sites can be used as a proxy for the value of the
ecosystem and its attributes.

Hedonic This involves disentangling the part of the price

pricing that people pay for marketed products or assets
that can be attributed to the local ecosystem
services.

Production Similar to regulating services, the value of cultural

function services can be disentangled from the value of

marketed products. An example is to estimate the
part of the value added of the tourism sector that
can be attributed to the ecosystem.

27




Main principles

Not to include consumer surplus in the valuation of
ecosystem services. However, it is appropriate to use
the change in consumer surplus (=price) times
quantity, since this will provide a marginal price. The
production function approach or damage costs
avoided approach are suitable methods to use.




Credibility is the key to valuation?

MOVING FROM USE TO NON-USE VALUES IN ENVIRONMENTAL VALUATION

Use values Non-use values

Revealed =’ Not revealed

by the market by the market

Degree of familianity decreases

Difficulties in perception increase

Problems of trust/ validity of results increase

Dependency of the results on multidisciplinary research increases I




A comment on data challenges

Based on Seymour, 2014




Give time to development...

Less information

1 947 requirements
1 953

1 968

SEEA 1993 >
1 99

SEEA 2003 ] i
More information
requirements
SEEA 2012
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Information on forests has never been better...

15 NOVEMBER 2013




...Or more accessible

J B Global Feeest Watch x

c www.globalforestwatch.org/ma
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We know what drives forest change...

1 681 4 X 1 11 12 153 14 16 1Y

PROTECTED AREA

ELEVATION

SLOPE

INDIGENOUS PEOPLES
POVERTY

TIMBER PRICE

WETNESS

COMMUNITY FORESTRY
LAND TENURE SECURITY
TIMBER ACTIVITY

PROXIMITY TO WATER
PROXIMITY TO CLEARED LAND
AGRICULTURAL ACTIVITY
SOIL SUITABILITY

PROXIMITY TO ROADS
PROXIMITY TO URBAN AREA
RURAL INCOME SUPPORT
POPULATION

PROXIMITY TO AGRICULTURE

AGRICULTURALPRICE | | | | e —————

Rotic of regression coefficlents showing significont megative alsccabion with deforcatotion to regreasion coefficlents showing
significant poaitive casociotion with deforestation, based om 1405 regression coefficents in 117 spanbially explicit ecomometric stodiea.
Source: Forromi-Gullon e Busch. CGD Waorking Pepeor 341 [2014] 34
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...and can track and respond to change
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High spatial resolution

for accurate measurement of annual
deforestation

High temporal resolution

for near real-time monitoring and
response




Thank you!




