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Outline

QO Sustainability challenges in the
Northern Periphery (and elsewhere)

O The ToSIA tool and its application in the
Northern ToSIA project

O Assessing sustainability impacts of
alternative bio-energy supply chains
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Sustainability:

In 1987 the Brundtland Report provided a key
statement on sustainable development, defining it
as:

“[...] development that meets the needs of the
present without compromising the ability of future
generations to meet their own needs.”
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The sustainability concept evolved over the centuries

A

Sustainable yield of
forest resources
(von Carlowitz; 1713)

Sustainable development
(Brundtland Report 1987)

Environmental, social, and economic dimension
(EU sustainable development strategy, Gothenburg 2001 and
EU Council 2006)

Today : Sustainable resource use AND sectoral value chains
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Sustainability Challenges in the Northern Periphery

Environmentally friendly Securing social wellbeing
resource management in the region

Economically viable
resource utilization

Gallo in Jamtland, Sweden
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Fotos: Arne & Hoe g
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People: the social dimension

* Recreational use increases in importance
* Forest sector offers employment

e Cultural values, ...

Stora Enso to shut down two factories in Finland and one
in Sweden - 1.400 jobs to go

KSR vk

'Paper mill closure costs
250 jobs

Value added:
* Forest-based sector is important for the
regional economy

Foto: FVA Baden-Wirttemberg,
Department of Forest Utilisation




UNEP (2011)

» Supporting the Transition to a global green economy

> o Modelling tools
o Improved governance structures

o Proper financing
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" EFORWOOD )

M e a e

The EFORWOOD Sustainability Impact
Assessment Approach

Marcus Lindner
European Forest Institute (EF1)
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Forest-Wood Chains (FWC):
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[ nputproduct |

Process

Output product

| Input product |

Process

IMFMI
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Simple Forest
Wood Chain
Example

Northern ToSIA

Regional
case study
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How to calculate FWC sustainability?

ToSIA calculates material flows and links them
with an indicator based impact assessment

Northern ToSIA
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Sustainability Indicators

Economic Environmental Social
Gross value added Energy generation and use Employment
Production costs GHG emissions & carbon stocks | Wages and salaries
Resource use Transport distance and freight | occupational safety and health

Forest biodiversity
Forest resources

Water and Air Pollution
Investment,Research & Generation of waste
Development

Total production Education and Training

Labour productivity Innovation

Consumer behaviour & attitude

Corporate social responsibilit
Forest Damage P P y

Provision of public forest services

Trade Balance Soil condition
Enterprise structure Transport Wages and salaries
Water use Quality of employment
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Overall sustainability is quantified by multiplying relative
sustainability impacts
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ToSIA is a tool to answer WHAT IF? - questions.

What if:
+» Bioenergy use triples?

% Natura 2000 policy strengthens? ?

«* Paper industry shifts production - < ;
away from Europe? B A

www.eforwood.org
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Models

EFORWOOD
Database
Client

Statistics

EURO Stat
St TR un ot ©
— == |Nationa| statistics |

I Tool for Sustainability Impact Assessment (ToSIA)

This is ToSIA (Tool for Impact the decision support tool for forestry sector.
With this tool forest-based Industry, naticnal and international policy makers and rasearchers can

I analyse the sustainabillty effects of changes due fo dellberate actions (e.y. In policies of Dusiness
actwaties) or due fo exernal forces (e.g. chimate change, global markets) ToSIA analyses
ervironmental, economic, and social impacts of changes in forestn-wood production chains, using a
and from the forest to the end-ofIife of final products. It allows user
10 analyse different kind of sustainabildy effects in & balanced way The firstversions of ToSIA are the
products of the EFORWOOD project financed by the 6th Framework Program of the European

i Commission

ooore
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From EFORWOOD to Northern ToSIA ! Notthern |

Regional
planning

Company
applications

>
24 EFORWOOD

Northern ToSIA

Northern ToSIA objective [
i
Long-term goal: ¢
Improving sustainable forest resource ¢ S |
use in the Northern Periphery = ;__,'*"13 R

Project objectives:

* To test and develop the ToSIA tool in regional and company
case applications

* To develop the tool applicability and necessary instructions
for use in the Northern Periphery

* To disseminate the tool and user experiences for the whole
Northern Periphery area
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Northern ToSIA
case study example

Alternative
bio-energy supply chains
in North Karelia, Finland

= Sustainability impacts of centralized vs. distributed
forest bio-energy utilization

* Tuupovaara Energy Co-operative (small scale DHP, distributed)

* Outokumpu Energy (medium scale DHP, centralized)
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FWC processes: Tuupovaara Energy Co-Operative

* Motor manual whole tree
harvesting from young stand

* Forwarding of whole trees

* Roadside chipping (chipping
entrepreneur)

* Transport of forest chips to DHP
* Storing of forest chips
* Heat production and delivery

Annual Heat r-—_.; 8

Production é
ca. 3300 MWh

FEING

Pictures: Eija
Alakangas, VTT
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FWC processes: Outokumpu Energy

* Mechanical whole tree harvesting 0=
from young stand (small harvester) E B

* Collecting of harvest residues from
final felling

* Roadside chipping of whole trees and
logging residues (drum chipper) |

* Long distance transport of forest chips

(chip trucks) |
* Storing of forest chips §

g

8
&

&

* Heat production and delivery

Annual Heat
Production
53 000 MWh

Pictures: Metsateho
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Economic indicators:

Production costs, €/MWh Gross value added, €/MWh

10,21

21,41 6

 Tuupovaara  Tuupovaara

uO H Outokumpu

Gross value added

-4,45

Production costs Production costs (Subsidized) -6
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Ecological indicators:

GHG emissions from Transport, ton- Removal of nutrients,
machinery, kg CO? km/MWh kg/MWh
eq./MWh 40 12
q / 10,59
3 33,82
6,20 10
30 +
s 7,69
25 +
3,85
20 + 6
15 + 4
9,40
10 +
2
5
0 0
Tuup O Tuupovaara Outokumpu Tuupovaara Outokumpu
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Social indicatos:

Employment, person a/1000 MWh

Wages and salaries, €/MWh

1 20
09 0,87 18 17,33
0,8 16
0,7 14
0,6 0,57 12
0,5 10
0,4 8
0,3 6
0,2 4
0,1 2

0 0

Tuupovaara Outokumpu Tuupovaara Outokumpu
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Northern ToSIA regional case studies

D Northern Penphery area
B Case Studies
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Regional Climate and Energy Programme:
Heating oil free NK by 2020: What are the regional impacts?

Impact on greenhouse gas
emissions of fossil fuels

* Combustion of

heavy heating
oll

® Combustion of
ight heatieg of ..

12.03.2012
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Forest and reindeer husband
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Scenarios were assessed jointly with National Association of Swedish Sami, SCA, Sveaskog,
Norra skogsagarna Case study lead: SLU
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Success stories... Leaving footprints

¥ =

¥ g » Regional Council of North Karelia, Finland: Energy and Climate
¥ - Programme Preparation used ToSIA results
x - » Cairngorm National Park, Scotland: Proposed use of
< ToSIA approach for National Park Plan 2012
- » Mald Sami Village: interest for continued
. communication between Sami and forest
™ ,\ industry...

Source: Fotolia, 2011 _-‘&
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Discussion (1) Experiences with ToSIA applications

* ToSIA provides a methodology to analyse sustainability impacts
of policy and technology changes

* It allows comparing a suit of different resource uses and value chains
against each other

* Ranking of alternative resource uses/value chains requires processing of
results with a multi criteria analysis-tool

* Quantified indicator results for alternative resource use options can be
evaluated by different stakeholders according to their preferences for
different sustainability dimensions

* ToSIA can thus serve as a platform for communication and argumentation
with stakeholders

,
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Discussion (2) ToSIA compared to other tools

* ToSlA is broader than LCA, as it can incorporate different types of indicators.
The advantage of LCA is that suitable data have been collected for many
sectors already. => LCA can be integrated into assessments with ToSIA

* ToSIA is more flexible than SIA tools like SIAT or SEAMLESS-IF, which depend
on complex model linkages, whereas ToSIA can be used with different types
of input data. It is currently applied in several studies with varying scope.

* An advantage of ToSIA is the established linkage with decision support tools
based on MCA and CBA.
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D Northern Penphery area
B Case Studies
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Contact: Marcus.Lindner@efi.int
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