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What are forest planning DSSs like?

» A good forest DSS consists of:
» forest inventory database,
» a growth model and an optimization model,
» interfaces to other relevant data sources,
» GIS functionality, and
» a friendly UI.

» However, the typical planning system:
» is based on a spreadsheet with forest inventory data
» does not include optimization models
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Obstacles in taking full advantage
of DSS tools

» Most forestry DSS tools are:
» very difficult to use, or
P very eXpensive (e.g. tailored software for big companies), OF
» very inflexible.
» So, experts need to be hired to run most forest DSSs.

» Therefore, many companies dont want to hear about it!

1ptim



How DSSs could be more widely
used in Forest Planning?
» DSSs tools should be:
» More accessible

» More flexible in terms of input data requirements
and applicability,

» Easier to integrate to IT infrastructures (e.g. ERPs),

» Extendable (easy to modify and tailor),
» Affordable,

» Easy to use.
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A Forest DSS in use: use case 1,
valuation
» Valuation of a forest estate, how much is it worth?

» This decision problem can be analysed with a
discounted cash flow analysis

» Predict all the harvest and other silvicultural
operations for the forest area far into the future

» Discount their net cash flow into the present day
with a discount rate (determined with for example
Weighted Average Cost of Capitall, WACC, method)
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Ingredients for obtaining an optimal (P
Discounted Cash Flow (DCF) analysis
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Typical pitfalls of the ép
"non-DSS solution” in valuation
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Example of DCF valuation case
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» Annual cash flow for a 10-year period, forecasted using a
simple MAI value as the growth model and a fixed regime
for harvests and silvicultural operations



Example of DCF valuation case
GROWTH MODEL ADJUSTMENT
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» The simple growth models were systematically
overestimating the harvest potential (as well as the DCF) by
an average of 5%



Example of DCF valuation case
AGE STRUCTURE AND MARKET CAPACITY
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» The fixed regime recommended harvests that significantly
exceeded market capacity, and overestimated the DCF by
over 10%



Example of DCF valuation case
PRICE SCENARIO AND DCF GENERATION
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» Market price scenarios did not affect the DCF optimisation,
as there commonly is no DCF optimisation in spreadsheet
tools



A Forest DSS in use: use case 2,
optimal management

» A sibling of the first case, but now concentrating on
long-term management planning for a forest estate

» How to time the harvests to maximize the net
present value of the forest estate?

» Usually here some operational constraints apply, for
example you simply can’'t harvest more than X m?®
per year.
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Example of NPV maximization with ~ ©~
and without operational constraints

»PURPLE: Maximize Net Present Value

» GREEN: Maximize NPV and subject to operational constraints

260000 Total harvested timber
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Iptim — a new generation Forest DSS ¢

» Iptim (Integrated Planning for Timberland Management)
» Based on SIMO (SIMulation & Optimization)

» SIMO is an open source platform: flexible,
extendable, NOT accessible.

» Lightweight desktop client
» All of the magic happening in the cloud.
» Easy to use Ul on top of SIMO.
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Iptim — a new generation Forest DSS
DATA MANAGEMENT - FOREST DATA
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Iptim — a new generation Forest DSS

DATA MANAGEMENT - SPATIAL DATA
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DATA MANAGEMENT - SUMMARY STATISTICS
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Iptim — a new generation Forest DSS
DATA MANAGEMENT - SUMMARY STATISTICS
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Iptim — a new generation Forest DSS  *~

MODELLING - FOREST GROWTH
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Model equations

Dominant height, Chapman-Richards
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Mean height by dominant height
Maximum diameter, logarithmic
Minimum diameter, logarithmic

Basal area, logarithmic v

Selected equation

D = exp(BO + B1 * log(A) - B2 * log(N) + B3 * log(Hd))

age (years)

Variable Name Coefficient Estimate Std. error t value prT

A age BO 0.49291822 0.07 7.33 0
B1 0.22393927 0.01 18.52 0
B2 0.02614222 0.01 3.08 0
B3 0.69940558 0.01 75.71 0
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Iptim — a new generation Forest DSS
PLANNING - PROBLEM DEFINITION

iptim*** @ CO0€
Home Project Model m Report People Heﬂzg::z: ';ssztgnm?:
23 Anaysis sones
Plan
Pines plan VI save close
Input and objective | Overheads | Capex | Consfraints
"variable compared to value" -constraints <«
"variable compared to variable” -constraints W
Variable From (year) To (year) Factor Conditional to </> Variable From (year) To (year) Factor Conditional to +
Harvested volume 2 2 1 add > Harvested volume 1 1 0.9 add = B
Harvested volume 3 3 1 add - Harvested volume 2 2 0.9 add
Harvested volume 4 4 1 add > Harvested volume 3 3 0.9 add
Harvested volume 5 5 1 add > Harvested volume -4 -4 0.9 add
Harvested volume 6 6 1 add > Harvested volume 5 5 0.9 add
Harvested volume 7 7 1 add > Harvested volume 6 6 0.9 add
Harvested volume 8 8 1 add > Harvested volume 7 7 0.9 add
Harvested volume 9 9 1 add > Harvested volume 8 8 0.9 add
Harvested volume 10 10 1 add > Harvested volume 9 9 0.9 add
Harvested volume 11 11 1 add > Harvested volume 10 10 0.9 add
Harvested volume 12 12 1 add > Harvested volume 11 11 0.9 add
Harvested volume 13 13 1 add > Harvested volume 12 12 0.9 add
Harvested volume 14 14 1 add > Harvested volume 13 13 0.9 add
Harvested volume 15 15 1 add - Harvested volume 14 14 0.9 add
Harvested volume 16 16 1 add > Harvested volume 15 15 0.9 add
Harvested volume 17 17 1 add > Harvested volume 16 16 0.9 add
Harvested volume 18 18 1 add > Harvested volume 17 17 0.9 add
Harvested volume 19 19 1 add > Harvested volume 18 18 0.9 add
Harvested volume 20 20 1 add -~ Harvested volume 19 19 0.9 add
Harvested volume 21 21 1 add > Harvested volume 20 20 0.9 add v

1ptim 15



Iptim — a new generation Forest DSS  ~
PLANNING - ANALYSIS
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PLANNING - OPERATIONAL MAPS
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Iptim — a new generation Forest DSS
PLANNING - OPERATIONAL MAPS
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Iptim+ 1s the system plus services |

» Assessment of our client’s strategic plans.
» Periodical data import

» Creation of optimized strategic plans to support their
objectives while considering restrictions.

» Personalized models with the best data available.

» Precise projections of harvest volumes, volume of
standing timber, cash flows, etc.

» Tailored Reports
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About us

storaenso

Simosol is a leading provider of
services for forest asset

valuation and management Z ) .

optimization. L~ Y (Rdie

Planr_lir_ig support for over ‘\\mnumon TAPIO &

15 million hectares

valued at 40 billion EUR . @ Coretkeskus

Active projects in Europe, Latin

America and Asia. @WORLDBANKGROUP @
N apical

@ EEP

Energy and Environment

Partnership with Indonesia
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Thank you!

http://www.iptim.com
Twitter: @IptimDSS

e-mail: jussi.rasinmaki@iptim.com
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