


Appendix 5. ToSIA indicator values. Estimated values and calculation formulas are presented in appendix 6.
	Process name
	Process unit
	Employment 
FTE/process unit
	Production cost €/process unit
	Energy Use kwh/process unit
	Greenhouse gas emissions
CO2 equivalent kg/process unit

	 
	 
	Value
	Reference
	Value
	Reference
	Value
	Reference
	Value
	Reference

	Intermediate thinnings 
	m3
	1.2x10-4
	(Ruha & Flyktman 2014)
	6.01
	(Laitila et al. 2010; The Öljy- ja biopolttoaineala ry 2016)
	14.23
	(Rieppo & Örn 2003; Heikkilä et al. 2005)
	3.81
	(IPCC 2006; The covenant of mayors 2010; VTT Lipasto 2014) 

	Energywood thinnings 
	m3
	6x10-4
	(Laitila et al. 2008)
	8.52
	(Laitila et al. 2010; The Öljy- ja biopolttoaineala ry 2016)
	18.18
	(Rieppo & Örn 2003; Heikkilä et al. 2005; Laitila et al. 2012)
	4.861
	(IPCC 2006; The covenant of mayors 2010; VTT Lipasto 2014)

	Final fellings 
	m3
	1.2x10-4
	(Ruha & Flyktman 2014)
	3.41
	(Laitila et al. 2010; The Öljy- ja biopolttoaineala ry 2016)
	8.07
	(Rieppo & Örn 2003; Kärhä et al. 2010)
	2.16
	(IPCC 2006; The covenant of mayors 2010; VTT Lipasto 2014)

	Lifting of stumps 
	m3
	5.8x10-5
	(Estimated, see appendix 4)
	4.7
	(Laitila et al. 2010; The Öljy- ja biopolttoaineala ry 2016)
	17.85
	(Rieppo & Örn 2003; Laitila et al. 2010)
	4.77
	(IPCC 2006; The covenant of mayors 2010; VTT Lipasto 2014)

	Collecting harvest residues 
	m3
	8.6x10-5
	(Ahonen 2004)
	4.82
	(Laitila et al. 2010; The Öljy- ja biopolttoaineala ry 2016)
	11.41
	(Rieppo & Örn 2003; Laitila et al. 2012)
	3.05
	(IPCC 2006; The covenant of mayors 2010; VTT Lipasto 2014)

	Chipping of harvest residues 
	m3
	3x10-4
	(Laitila et al. 2008)
	2.04
	(Laitila et al. 2010; The Öljy- ja biopolttoaineala ry 2016)
	14.99
	(Rieppo & Örn 2003; Kärhä et al. 2010)
	3.97
	(IPCC 2006; The covenant of mayors 2010; VTT Lipasto 2014)

	Chipping of energywood 
	m3
	8.5x10-5
	(Ahonen 2004)
	2.25
	(Laitila et al. 2010; The Öljy- ja biopolttoaineala ry 2016)
	10.17
	(Rieppo & Örn 2003; Kärhä et al. 2011; Laitila & Väätäinen 2011)
	2.70
	(IPCC 2006; The covenant of mayors 2010; VTT Lipasto 2014)

	Transporting energy wood chips to  power plant 
	m3
	4.8x10-5
	Value estimated (see equation in appendix 4)
	4.63
	(Official Statistics of Finland 2012; Palomäki 2013; The Öljy- ja biopolttoaineala ry 2016)
	18.49
	(Nylund et al. 2005; Ikonen et al. 2007; Ihalainen & Niskanen 2010; The Google 2016)
	4.48
	(IPCC 2006; The covenant of mayors 2010; VTT Lipasto 2014)

	Transporting woodchips from harvest residues to the power plant 
	m3
	4.8x10-5
	Value estimated (see equation in appendix 4)
	4.63
	(Official Statistics of Finland 2012; Palomäki 2013; The Öljy- ja biopolttoaineala ry 2016)
	18.49
	(Nylund et al. 2005; Ikonen et al. 2007; Ihalainen & Niskanen 2010; The Google 2016)
	4.48
	(IPCC 2006; The covenant of mayors 2010; VTT Lipasto 2014)

	Transporting stumps to the power plant 
	m3
	7x10-5
	Value estimated (see equation in appendix 4)
	6.79
	(Official Statistics of Finland 2012; Palomäki 2013; The Öljy- ja biopolttoaineala ry 2016)
	27.11
	(Nylund et al. 2005; Ikonen et al. 2007; Ihalainen & Niskanen 2010; The Google 2016)
	6.57
	(IPCC 2006; The covenant of mayors 2010; VTT Lipasto 2014)

	Crushing and chipping of stumps 
	m3
	3.5x10-4
	(Laitila et al. 2008)
	8.86
	(Laitila et al. 2010; The Neste Oil 2016)
	25.62
	(Rieppo & Örn 2003; Kärhä et al. 2010)
	6.84
	(IPCC 2006; The covenant of mayors 2010; VTT Lipasto 2014)

	Transportation of timber to the sawmill 
	m3
	3.8x10-5
	Value estimated (see equation in appendix 4)
	3.86
	(Official Statistics of Finland 2012; Palomäki 2013; The Öljy- ja biopolttoaineala ry 2016)
	16.27
	(Nylund et al. 2005; Ikonen et al. 2007; Ihalainen & Niskanen 2010; The Google 2016)
	3.94
	(IPCC 2006; The covenant of mayors 2010; VTT Lipasto 2014)

	Energy generation: North Karelia
	kWh
	6.8x10-8
	(Leino et al. 2001)
	0.03
	(Myllymaa et al. 2008; The Vapo Oy 2008; Official Statistics of Finland 2012)
	0.21
	(Alakangas 2000; The Vapo Oy 2008)
	0.417
	(IPCC 2006; Tsupari et al. 2006; The covenant of mayors 2010; Official Statistics of Finland 2015)

	Supplying energy to the grid 
	kWh
	7.17x10-8
	(Seppälä 2015)
	1.01x10-7
	(Seppälä 2015)
	0
	
	0
	

	Production of sawnwood: North Karelia
	m3
	2.1x10-4
	(Ruha & Flyktman 2014)
	69.39
	(Metsäkustannus Oy; Lauhanen & Laurila 2008; Official Statistics of Finland 2012; The Neste Oil 2016)
	178.09
	(Alakangas 2000; The Versowood Oy 2009)
	70.35
	(IPCC 2006; Tsupari et al. 2006; The covenant of mayors 2010; Official Statistics of Finland 2015)

	Transportation of sawn boards to construction companies: North Karelia
	m3
	3.2x10-4
	Value estimated (see equation in appendix 4)
	3.03
	(Official Statistics of Finland 2012; Palomäki 2013; The Öljy- ja biopolttoaineala ry 2016)
	11.62
	(Nylund et al. 2005; Ikonen et al. 2007; Ihalainen & Niskanen 2010; The Google 2016)
	2.82
	(IPCC 2006; The covenant of mayors 2010; VTT Lipasto 2014)

	Transportation of woodchips 
	m3
	8.7x10-6
	Value estimated (see equation in appendix 4)
	0.85
	(Official Statistics of Finland 2012; Palomäki 2013; The Öljy- ja biopolttoaineala ry 2016)
	3.39
	(Nylund et al. 2005; Ikonen et al. 2007; Kainulainen 2016; The Google 2016)
	0.82
	(IPCC 2006; The covenant of mayors 2010; VTT Lipasto 2014)

	Transportation of sawdust 
	m3
	7.9x10-6
	Value estimated (see equation in appendix 4)
	0.77
	(Official Statistics of Finland 2012; Palomäki 2013; The Öljy- ja biopolttoaineala ry 2016)
	3.07
	(Nylund et al. 2005; Ikonen et al. 2007; Kainulainen 2016; The Google 2016)
	0.75
	(IPCC 2006; The covenant of mayors 2010; VTT Lipasto 2014)

	Production of particleboard: North Karelia
	m3
	1.4x10-4
	(The Puhos Board Oy 2008)
	Baseline: 23.74
Cascade use scenarios:23.85
	(Lauhanen & Laurila 2008; Myllymaa et al. 2008; The Puhos Board Oy 2008; Official Statistics of Finland 2012; INEOS Melamines 2013; The Neste Oil 2016)
	195.24
	(Alakangas 2000; The Puhos Board Oy 2008)
	69.55
	(IPCC 2006; Tsupari et al. 2006; The covenant of mayors 2010; Official Statistics of Finland 2015)

	Transportation to construction companies (particleboard): NK
	m3
	3x10-5
	Value estimated (see equation in appendix 4)
	2.91
	(Official Statistics of Finland 2012; Palomäki 2013; The Öljy- ja biopolttoaineala ry 2016)
	11.62
	(Nylund et al. 2005; Ikonen et al. 2007; Ihalainen & Niskanen 2010; The Google 2016)
	2.82
	(IPCC 2006; The covenant of mayors 2010; VTT Lipasto 2014)

	Transportation to the furniture industry 
	m3
	3.7x10-5
	Value estimated (see equation in appendix 4)
	3.62
	(Official Statistics of Finland 2012; Palomäki 2013; The Öljy- ja biopolttoaineala ry 2016)
	14.44
	(Nylund et al. 2005; Ikonen et al. 2007; Ihalainen & Niskanen 2010; The Google 2016)
	3.5
	(IPCC 2006; The covenant of mayors 2010; VTT Lipasto 2014)

	Production of furniture: North Karelia
	m3
	1.2x10-2
	 (Loukasmäki 2011; The Keittiökalustetukku (White Forest oy) 2016)
	761.13
	(The Green Net Finland ry 2005; Loukasmäki 2009; The Fortum Oy 2016; The Keittiökalustetukku (White Forest oy) 2016)
	778.52
	(Morvay & Gvozdenac 2008)
	-
	

	Transportation to the waste sorting station (furniture) 
	tons
	2.6x10-5
	Value estimated (see equation in appendix 4)
	2.55
	(Official Statistics of Finland 2012; Palomäki 2013; The Öljy- ja biopolttoaineala ry 2016)
	10.18
	(Nylund et al. 2005; Ikonen et al. 2007; Ihalainen & Niskanen 2010; JLY Jätelaitosyhdistys ry 2016; The Google 2016)
	2.47
	(IPCC 2006; The covenant of mayors 2010; VTT Lipasto 2014)

	Transportation (from demolition site) to the waste sorting station 
	tons
	5x10-5
	Value estimated (see equation in appendix 4)
	4.58
	(Official Statistics of Finland 2012; Palomäki 2013; The Öljy- ja biopolttoaineala ry 2016)
	14.39
	(VTT Lipasto 2014; The Google 2016)
	3.49
	(IPCC 2006; The covenant of mayors 2010; VTT Lipasto 2014)

	Transportation to the waste sorting station (short lifetime construction wood) 
	m3
	2x10-5
	Value estimated (see equation in appendix 4)
	1.83
	(Official Statistics of Finland 2012; Palomäki 2013; The Öljy- ja biopolttoaineala ry 2016)
	5.76
	(VTT Lipasto 2014; The Google 2016)
	1.4
	(IPCC 2006; The covenant of mayors 2010; VTT Lipasto 2014)

	Crushing and metal separation at the waste sorting station: North Karelia
	tons
	5.5x10-4
	(Karvonen & Voutilainen 2007; Pirhonen et al. 2011; The City council (Joensuu) 2014)
	35.14
	(Myllymaa et al. 2008; Official Statistics of Finland 2012)
	56.94
	(Rieppo & Örn 2003; Myllymaa et al. 2008)
	-
	

	Transportation to the power plant
	tons
	2.6x10-4
	Value estimated (see equation in appendix 4)
	27.78
	(Official Statistics of Finland 2012; Palomäki 2013; The Öljy- ja biopolttoaineala ry 2016)
	79.56
	(Nylund et al. 2005; Ikonen et al. 2007; Kainulainen 2016; The Google 2016)
	19.28
	(IPCC 2006; The covenant of mayors 2010; VTT Lipasto 2014)

	Energy generation: Kainuu
	kWh
	6.8x10-8
	(Leino et al. 2001)
	0.02
	(Lauhanen & Laurila 2008; Myllymaa et al. 2008; The Vapo Oy 2008; Official Statistics of Finland 2012)
	0.21
	(Alakangas 2000; The Vapo Oy 2008)
	0.42
	(IPCC 2006; Tsupari et al. 2006; The covenant of mayors 2010; Official Statistics of Finland 2015)

	Supplying energy to the grid: Kainuu
	kWh
	7.2x10-8
	(Seppälä 2015)
	1.01x-7
	(Seppälä 2015)
	0
	
	0
	

	Transportation to the particleboard factory 
	tons
	9.4x10-5 
	Value estimated (see equation in appendix 4)
	9.15
	(Official Statistics of Finland 2012; Palomäki 2013; The Öljy- ja biopolttoaineala ry 2016)
	36.56
	(Nylund et al. 2005; Ikonen et al. 2007; Kainulainen 2016; The Google 2016)
	8.86
	(IPCC 2006; The covenant of mayors 2010; VTT Lipasto 2014)

	Cleaning process at the particleboard factory 
	m3
	2.6x10-5 
	Value estimated, see appendix 4
	3.09
	(Myllymaa et al. 2008; Official Statistics of Finland 2012)
	5.01
	(Myllymaa et al. 2008)
	0
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