
Finland’s Seventh 
National Communication
under the United Nations
Framework Convention on

Climate
     Change



Committee for Preparing the Seventh National Communication

Sini Niinistö, Statistics Finland (Chair)
Paavo-Petri Ahonen, Ministry of Education and Culture
Laura Aho1), Ministry of the Environment
Veli Auvinen1), Ministry of Finance
Eleonoora Eilittä, Ministry of Transport and Communications
Matti Kahra2), Ministry of Finance
Jaana Kaipainen, Ministry of Forestry and Agriculture
Markku Kinnunen, Ministry of Economic Affairs and Employment
Hanna-Leena Lampi, Ministry for Foreign Affairs
Bettina Lemström, Ministry of Economic Affairs and Employment
Katja Lohko-Soner, Finnish Transport Safety Agency
Matti Nummelin, Ministry for Foreign Affairs
Paula Perälä, Ministry of the Environment
Johanna Pietikäinen, Ministry for Foreign Affairs
Riitta Pipatti, Statistics Finland
Laura Riipinen, Finnish Transport Safety Agency
Ilari Valjus3), Ministry of Finance
Kai Skoglund, Statistics Finland (Secretary)

1) until August 2017, 2) until May 2017, 3) from June 2017

Members of working groups and other contributors that participated in the preparation  
of the national communication are listed at the end of the communication.

Reference recommendation: Finland’s Seventh National Communication  
under the United Nations Framework Convention on Climate Change. 2017.  
Ministry of the Environment and Statistics Finland, Helsinki. 314 p.

Cover Design and Layout: Hilkka Lehtonen, Statistics Finland

Cover Photo: Anne Koskela / Image bank of the Environmental Administration

Mari Kallio / Image bank of the Environmental Administration, page 9 
Archives of Jyväskylä Energy Group/ The CHP plant in Keljonlahti, page 56
Tiina Hietikko-Hautala / Image bank of the Environmental Administration, page 149
Marko Muuttola / The Finnish Wildlife Agency/ the Life project  
 of Return of Rural Wetlands, page 177
Pixhill, page 85
Matti Nummelin/ The FINPAC project for improving the meteorological services  
 in Pacific Island States implemented by FMI in Solomon Islands, page 217
Juha Hatakka / Finnish Meteorological Institute / The Sammaltunturi Station  
 of the Pallas-Sodankylä GAW Station in Lapland, page 237
Climate KIC on Unsplash, page 269

Figures and Tables: 
Statistics Finland and the ministries, unless otherwise indicated.

ISBN 978–952–244–593–3 (pdf)



  3

CoNteNtS

Foreword . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7

1  Executive summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11
1.1  National circumstances relevant to greenhouse gas emissions  

and removals  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11
1.2  Greenhouse gas inventory information, including information on  

the national system and the national registry  . . . . . . . . . . . . . . . . . . . . 12
1.3  Policies and measures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14
1.4  Projections and total effects of policies  

and measures  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17
1.5  Climate change impacts, adaptation measures and vulnerability 

assessment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19
1.6  Financial resources and transfer of technology . . . . . . . . . . . . . . . . . . . 21
1.7 Research and systematic observation . . . . . . . . . . . . . . . . . . . . . . . . . 24
1.8  Education, training and public awareness  . . . . . . . . . . . . . . . . . . . . . . 25

2 National circumstances . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29
2.1  Government structure  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29
2.2  Population profile . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29
2.3  Geographical profile . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31
2.4 Climate profile  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33
2.5 Economy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35
2.6  Energy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37

2.6.1  Energy supply and consumption . . . . . . . . . . . . . . . . . . . . . . . . 37
2.6.2  Energy market  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39

2.7  Transport . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40
2.7.1 Passenger transport . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41
2.7.2 Freight transport . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41

2.8  Industry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42
2.9 Building stock  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44

2.9.1  Energy use for indoor heating . . . . . . . . . . . . . . . . . . . . . . . . . . 44
2.9.2  Urban structure  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46

2.10  Agriculture . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 48
2.11  Forestry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50
2.12  Waste  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52
2.13  Peatlands . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53

3  Greenhouse gas inventory information, including the national system  
and the national registry  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59
3.1  Total greenhouse gas emissions and trends . . . . . . . . . . . . . . . . . . . . . 59
3.2  Greenhouse gas emissions by sector . . . . . . . . . . . . . . . . . . . . . . . . . . 62

3.2.1 Energy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62
3.2.2 Transport  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65
3.2.3 Industrial processes and product use . . . . . . . . . . . . . . . . . . . . 66
3.2.4 Agriculture  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 68
3.2.5 Land use, land-use change and forestry . . . . . . . . . . . . . . . . . . 70
3.2.6 Reporting under Article 3, paragraphs 3 and 4,  

of the Kyoto Protocol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 71
3.2.7 Waste . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 72



4 

3.3  Greenhouse gas inventory system, under Article 5, paragraph 1,  
of the Kyoto Protocol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 73
3.3.1 Institutional, legal and procedural arrangements . . . . . . . . . . . . 73
3.3.2 Annual inventory process . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 77
3.3.3 Quality management . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 78

3.4  National registry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 81

4 Policies and measures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 87
4.1  Climate policy framework in Finland . . . . . . . . . . . . . . . . . . . . . . . . . . . 87

4.1.1  The Kyoto Protocol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 87
4.1.2  Legislation on the Kyoto Mechanisms  . . . . . . . . . . . . . . . . . . . 88
4.1.3 The Paris Agreement  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 89
4.1.4 Climate policy of the European Union . . . . . . . . . . . . . . . . . . . . 89

4.2  Climate policy-making process in Finland  . . . . . . . . . . . . . . . . . . . . . . 91
4.2.1  Government and the role of ministries . . . . . . . . . . . . . . . . . . . . 91
4.2.2  The Finnish Climate Change Panel . . . . . . . . . . . . . . . . . . . . . . 93
4.2.3 Other stakeholders . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 94
4.2.4  Public access to information . . . . . . . . . . . . . . . . . . . . . . . . . . . 94
4.2.5  Regions and municipalities  . . . . . . . . . . . . . . . . . . . . . . . . . . . 94

4.3  Strategies and plans  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 98
4.3.1  National energy and climate strategies  . . . . . . . . . . . . . . . . . . . 98
4.3.2 Energy and Climate Roadmap 2050  . . . . . . . . . . . . . . . . . . . 100
4.3.3 Medium-term Climate Change Policy Plan  . . . . . . . . . . . . . . . 100

4.4  National forest legislation and programmes . . . . . . . . . . . . . . . . . . . . 101
4.5 Sectoral policies and measures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 103

4.5.1 Energy  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 103
4.5.2  Transport  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 117
4.5.3  International bunkers  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 121
4.5.4  Industrial processes and product use  . . . . . . . . . . . . . . . . . . 125
4.5.5  Agriculture  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 127
4.5.6 Land use, land-use change and forestry  . . . . . . . . . . . . . . . . 130
4.5.7  Waste management . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 135
4.5.8  Land-use planning and spatial structure . . . . . . . . . . . . . . . . . 136

4.6  Energy taxation and related measures . . . . . . . . . . . . . . . . . . . . . . . . 138
4.6.1 Energy taxation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 138
4.6.2  Government expenditure on energy and climate policy  . . . . . 140

4.7  Use of Kyoto mechanisms  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 140
4.8  Effect of policies and measures on longer term trends . . . . . . . . . . . . 142
4.9  Mitigation benefits other than greenhouse gas reduction  . . . . . . . . . . 143
4.10  Minimising the adverse effects of policies and measures  

in other countries  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 144

5 Projections and total effects of policies and measures . . . . . . . . . . . . . . . . . . 151
5.1  Overview of WM and WAM projections  . . . . . . . . . . . . . . . . . . . . . . . 151
5.2  ‘With Measures’ projection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 153

5.2.1  Total effects  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 153
5.2.2 Sectoral emissions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 156

5.3 ‘With Additional Measures’ projection  . . . . . . . . . . . . . . . . . . . . . . . . 161
5.4  Total effect of policies and measures . . . . . . . . . . . . . . . . . . . . . . . . . 162
5.5 Economic impacts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 164
5.6  Sensitivity analysis of the projections  . . . . . . . . . . . . . . . . . . . . . . . . . 165
5.7  Supplementarity relating to the Kyoto Protocol mechanisms  . . . . . . . 166
5.8  Methodology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 167

5.8.1  Approach and responsibilities . . . . . . . . . . . . . . . . . . . . . . . . . 167
5.8.2  Assumptions underlying calculations  . . . . . . . . . . . . . . . . . . . 168
5.8.3 Description of models and methods . . . . . . . . . . . . . . . . . . . . 170



  5

6  Climate change impacts, adaptation measures 
and vulnerability assessment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 179
6.1  Climate projections for Finland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 179
6.2  Assessment of risks and vulnerability to climate change  . . . . . . . . . . 181
6.3  Climate change impacts and adaptation measures  . . . . . . . . . . . . . . 183

6.3.1  Economic impacts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 183
6.3.2  National adaptation strategy and the current level  

of adaptation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 185
6.3.3  Climate change impacts on and adaptation measures  

for nature and natural resources . . . . . . . . . . . . . . . . . . . . . . . 188
6.3.4  Climate change impacts on and adaptation measures for  

different sectors of the economy and infrastructure,  
including human health . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 197

6.3.5 Disaster prevention and management . . . . . . . . . . . . . . . . . . . 206
6.4  Global impacts of climate change and international cooperation  . . . . 208

7 Financial resources and transfer of technology  . . . . . . . . . . . . . . . . . . . . . . . 219
7.1 Provision of new and additional financial resources  . . . . . . . . . . . . . . 219
7.2  Assistance to developing country Parties that are particularly 

vulnerable to climate change . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 221
7.3 Provision of financial resources  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 222

7.3.1 Multilateral assistance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 222
7.3.2 Kyoto Mechanisms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 224
7.3.3 Bilateral assistance to developing countries  . . . . . . . . . . . . . . 224
7.3.4 Energy sector cooperation . . . . . . . . . . . . . . . . . . . . . . . . . . . 226
7.3.5 Forestry cooperation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 227
7.3.6 Capacity-building support . . . . . . . . . . . . . . . . . . . . . . . . . . . . 228
7.3.7 Support for private sector cooperation . . . . . . . . . . . . . . . . . . 229
7.3.8  Summary of financial resources, including resources under  

Article 11 of the Kyoto Protocol  . . . . . . . . . . . . . . . . . . . . . . . 230
7.4 Activities related to the transfer of technology  . . . . . . . . . . . . . . . . . . 231

8  Research and systematic observation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 239
8.1  General policy on research . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 239

8.1.1  Domestic activities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 239
8.1.2  International activities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 242

8.2 Research  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 246
8.2.1  Major overarching research programmes and funding 

organisations  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 246
8.2.2  Climate process and climate system studies . . . . . . . . . . . . . . 249
8.2.3  Climatic modelling and prediction . . . . . . . . . . . . . . . . . . . . . . 251
8.2.4  Research in support of  

the national greenhouse gas inventory  . . . . . . . . . . . . . . . . . . 251
8.2.5  Research on the impacts of climate change, adaptation  

and mitigation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 252
8.3  Systematic observations  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 256

8.3.1  Atmospheric observing systems . . . . . . . . . . . . . . . . . . . . . . . 256
8.3.2  Ocean observing systems. . . . . . . . . . . . . . . . . . . . . . . . . . . . 259
8.3.3  Terrestrial observing systems  . . . . . . . . . . . . . . . . . . . . . . . . . 260

8.4  Capacity building in developing countries . . . . . . . . . . . . . . . . . . . . . . 262

9 Education, training and public awareness . . . . . . . . . . . . . . . . . . . . . . . . . . . 271
9.1  General policy  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 271
9.2  Education  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 272

9.2.1 Education policy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 272
9.2.2  Education on sustainable development and climate change  

in the national curricula . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 273
9.2.3  Climate change in higher education and climate change  

training . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 275



6 

9.3  International training activities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 276
9.4  Public awareness . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 278

9.4.1  Climate change communication . . . . . . . . . . . . . . . . . . . . . . . 278
9.4.2 Raising awareness about energy efficiency . . . . . . . . . . . . . . . 280
9.4.3  Local activities  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 282
9.4.4  Activities and campaigns of the NGOs . . . . . . . . . . . . . . . . . . 284

 9.5 Short descriptions and Internet links of some projects, networks and 
campaigns  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 285

Abbreviations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 290

Annex 1 
Summary information on greenhouse gas emissions and their trends . . . . . . . . . . . . 299
Annex 2 
Summary of reporting of the Supplementary information under Article 7, 
paragraph 2, of the Kyoto Protocol in the NC7 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 313
Annex 3 
Response to the review of Finland’s Sixth National Communication  . . . . . . . . . . . . . 314

Working Groups . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 315

Contributors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 317



  7

Foreword

Global greenhouse gas emissions must be reduced rapidly in order to combat climate 
change and build a sustainable future. It is thus crucial to proceed with the implemen-
tation of the Paris Agreement and strengthen the efforts of all governments and stake-
holders in climate action. Finland is strongly committed to this work.  

The EU is currently preparing its Energy and Climate Package for implementing 
the Paris Agreement. We are working closely with other Member States to develop an 
ambitious 2030 work plan for the entire Union. 

Finland is also preparing and implementing national measures actively. Our Climate 
Change Act entered into force in 2015. The Act established a framework for systematic 
and cost-effective planning and monitoring of Finland’s climate policy measures.

Finland is on track to fulfil its EU-based 2020 emission reduction target with the 
existing policy measures. The Government’s National Energy and Climate Strategy and 
the Medium-term Climate Change Policy Plan are the two strategic instruments which 
outline the key actions for reaching the 2030 targets. Examples of concrete actions in-
clude phasing out coal in energy production, cutting by half the use of fossil oil and 
raising the share of renewables above 50 per cent of total energy consumption by 2030. 
And of course, the work does not end there. Finland aims to be carbon neutral by 2045. 
Especially in the sectors not covered by the EU emissions trading scheme, new policy 
measures need to be introduced and existing instruments amplified.

Participation of stakeholders is a key element of the Finnish climate policy at both 
national and international levels. Municipalities have taken an active role in climate pol-
icy at the local level.  Urban planning is one of the key elements in reducing emissions: 
developing low-carbon and energy-efficient construction, transportation and energy 
solutions as well as strengthening city carbon sinks are essential. On the other hand, 
our everyday choices – what we eat, how we warm our houses or move from one place 
to another – make a difference. Finland’s Medium-term Climate Change Policy Plan 
acknowledges the importance of citizens’ active participation in climate action and en-
courages us all to reduce our carbon footprint.

In Finland, there is a growing interest towards the interface between science and 
policy in the field of climate change. Research funding institutions are developing inno-
vative approaches to strengthen policy relevant research agendas with an active interac-
tion with policy making. The Finnish Climate Change Panel, which was established in 
2012, now has a formal role under the Climate Change Act. The Panel is an independ-
ent multidisciplinary actor that produces recommendations and assessments to inform 
policy-making.  

Action in adaptation to climate change is necessary alongside its mitigation. Finland 
is currently focusing on capacity building in risk management, based on prior work done 
on mainstreaming adaptation. A proper understanding of the risks and vulnerabilities 
caused by climate change, both domestically and globally, is at the core of climate policy.

Finland’s seventh National Communication was prepared in cooperation with sev-
eral ministries, the Ministry of the Environment, the Ministry for Foreign Affairs, the 
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Ministry of Finance, the Ministry of Education and Culture, the Ministry of Agricul-
ture and Forestry, the Ministry of Transport and Communications, the Ministry of Eco-
nomic Affairs and Employment, and the Ministry of the Interior, and Statistics Finland. 
Statistics Finland coordinated the preparations and compiled the National Communi-
cation. In addition, many research centres and expert organisations provided expertise 
in the preparations, including the Academy of Finland, the Finnish Environment Insti-
tute, the Natural Resources Institute Finland (Luke), the Finnish Meteorological Insti-
tute, VTT Technical Research Centre of Finland, the Finnish National Board of Educa-
tion, the Energy Authority, the Finnish Transport Safety Agency, the Finnish Transport 
Agency, the National Institute for Health and Welfare, and Motiva Oy.  

I would like to thank all the experts for their valuable contributions in preparing 
this report. 

Helsinki, 13 December 2017

Mr  Kimmo Tiilikainen
Minister of the Environment,  
Energy and Housing Finland




