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Abstract 

EU member states must increase the share of renewable energy in their national energy 
supply. The target for Finnish energy supply is 38%. The paper describes the whole process 
of making a regional energy programme in the Kanta-Häme region of southern Finland, ac-
cording to the principles of sustainability.  
 
Multidisciplinary methods were used in the study. The information for calculations and con-
clusions was mainly based on statistical data from various sources but also on technical data 
from research reports. The study had 6 main phases, starting from clarifying and calculating 
the regional balance of energy production and consumption and ending with synthesis on 
regional potential to increase the utilisation of sustainable energy sources. 
 
As the main output of the study, researchers wrote a manuscript of the regional sustainable 
energy programme. This manuscript was circulated in several regional energy seminars and 
within local authorities, researchers and specialists. Finally, the manuscript texts were final-
ised and published as a regional sustainable energy programme, with a technical back-
ground report as a supplement. The content of the programme includes a vision, a target and 
a list of actions preferred. The list included 77 proposals for actions with a ranking order. 
 
The main result from the study is that the region has a high potential of renewable energy. 
The potential is high also when adopting strict rules of sustainability. Several sources of sus-
tainable energy must be utilised because none of them alone fulfil the predicted need. 
 
Forest-based sustainable energy sources have the highest potential (41%). Energy plants 
grown on farrow land and straw harvested from agricultural fields with cereals also have a 
high potential. Wind energy has a high potential but it is connected to land-use planning and 
public opinion, which makes it rather risky. Increasing the use of municipal waste fractions 
and animal manure have a minor potential. 
 
In farm production the possibilities to utilise renewable energy sources in farming operations 
are rather high.  
 
Energy savings and actions increasing energy efficiency in Kanta-Häme region are needed 
in order to reach the objectives of the regional sustainable energy programme.  

Keywords: sustainable, energy programme, bioenergy, environment, regional plan-
ning 
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1 Introduction  

1.1 Aspect of EU and Finnish State 

The consumption and production of energy from various sources is governed by policies at 
various levels. In the European Union (EU), the average goal is set with the “20-20-20-rule” 
(improving energy efficiency, increasing the share of renewable energy and reducing green-
house gas emissions, each 20% by the year 2020). The member states have set their own 
policies and legislation according to the EU directives. Figure 1 shows how the average tar-
get of increasing the share of renewable energy is set within each member country. 
 
The renewable energy objective set by the European Union for 2020 - in Finland 38% of the 
final consumption - can be achieved nationwide with existing measures. While the EU has 
set the obligation of a 10% share of renewable energy in the transport sector, Finland has set 
a higher national target of 20% for 2020. The fulfilment of this target will be ensured through 
the biofuel blending obligation placed on fuel suppliers. In the 2008 strategy, the reduction 
target for the final energy consumption set for 2020 was 37 TWh, in which case the final con-
sumption in 2020 would be 310 TWh. Chiefly because of changes in statistical methods, this 
target may not necessarily be achieved in full through existing measures. The indicative ob-
jective set under the Energy Services Directive, for improving the efficiency of energy use by 
9% by 2016 will be met. Figure 2 shows the normal and target trends of the total energy con-
sumption in Finland. 
 
 

 

Figure 1: The share of renewable energy sources of final energy consumption in EU´s member states 
( EU).  

 
Policies outlined in the Finnish National Energy and Climate strategy concern, among other 
things, the following topics: the EU’s energy and climate policy after 2020, tightening of the 
emission reduction objective by the EU, measures required by developments in the Europe-
an and national energy markets, energy efficiency measures, renewable energy and peat, 
district heating and co-generation of heat and power, consumers and the steering of con-
sumer measures, agriculture and food, public sector activities, activities at regional and local 
government level and adaptation to climate change. In accordance with the Government 
Programme, a programme for reducing mineral oil consumption has been prepared as an 
appendix to the strategy. As outlined in the Government Programme, the long-term goal is a 
carbon-neutral society, which can be achieved by following the roadmap towards 2050, in-
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volving an increase in energy-efficiency and the use of renewable energy and drafted on the 
basis of various strategies. 

 

 

 

Figure 2: Statistics and trends of total energy consumption in Finland (National Energy and Climate 
Strategy 2013).  
 

1.2 Regional viewpoint  

The circumstances are different in different regions concerning energy efficiency and espe-
cially concerning the share of renewable energy. Normally in Finland, the share of renewable 
energy is also rather high in regions which are rich in forests and forest industries. Such re-
gions are situated especially in central and eastern Finland. As an example, the region of 
North Carelia is aiming at a 100% share of renewable energy sources in regional energy use. 
In the southern and western parts of the country where there is more energy-intensive indus-
try and a higher density of population, the situation is different. In these regions, all sources 
of renewable energy must be taken into consideration. On the other hand, measures to in-
crease energy-efficiency give better results. In each region, utilising local renewable energy 
is positive to the local economy of the region. This is especially important for rural areas in 
less-favourable parts of the country. 

2 Methods and materials 

2.1 Definition and targets 

Sustainable energy is in this study renewable energy, which has been produced taking into 
account the principles of the sustainable use of natural resources, transportation distances 
and environmental impacts, and also that no raw materials of food production is utilised in 
energy production.   
 
Based on the objects set by the EU and the Finnish state, and also partly based on data in-
troduced later on chapter 2.2, the following regional vision and targets were set: 
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Vision: “Local energy from a diverse range of energy sources in the Kanta-Häme region – in 
a sustainable and economic way and employing local people”.  
 
Targets: 

 In 2020 the share of renewable energy sources from the total energy use in the re-
gion is 38% and the share of biofuels from traffic energy sources is 20%. 

 The total energy use in the region follows the target of long period climate and energy 
strategy thus the total energy use will increase one percent and the use of electricity 
will increase no more than 12% from the level of year 2008. 

 The share of local renewable energy sources in the regional use of electric energy 
will increase from 17% (year 2008) to 40% by the year 2020. 

 In 2020 consumers, enterprises and the public sector are aware of their own energy 
use and energy sources and are aware of the influence of their choices on the sus-
tainability of their activities. 

2.2 Study process, methods and materials 

In the study multidisciplinary methods were used. The information for calculations and con-
clusions is mainly based on statistical data from various sources but also on technical data 
from research reports. The main parts of the study were the following: 
 

1. Clarifying and calculating the regional balance of energy production and consump-
tion. 

2. Working out the potential to increase the use of main renewable energy sources. 
3. Clarifying and evaluating the potential to increase the utilisation of renewable energy 

in present and future energy production units. 
4. Carrying out a survey of future sustainable energy technologies. 
5. Calculating an estimate of energy savings within regional industry and business. 
6. Finally, making a synthesis on regional potential to increase the utilisation of sustain-

able energy sources. 
 
In calculating the regional balance of energy production and consumption, the focus was on 
the present use of renewable energy (Figure 3). This balance was produced in co-operation 
with regional authorities and main actors in the energy sector of the region.  
 
The next phase of the study was to work out the potential of forest-based biomasses and the 
potential of cereal straw and energy plants to be grown on fallow land. Fallow land is a re-
markable potential for energy plants to be grown, in the region there is approx. 9000 ha. A 
survey on the production of traffic biofuels and biogas was also done. This survey focused on 
production from local raw materials and on energy efficiency in processes of production. 
 
The survey on the potential of waste fractions suitable for energy production was done in co-
operation with regional waste management authorities. 
 
A part of the study was also estimates on the possibilities of increasing large scale wind en-
ergy. Students of HAMK University of Applied Sciences (HAMK) carried out a survey on 
small-scale wind energy, solar energy and heat-pump technology. Some new potential ener-
gy technologies were also analysed based on literature. 
 
A survey on the possibilities of saving energy on farms and other rural enterprises was 
roughly drafted based mainly on literature. Also companies and other organisations related to 
the renewable energy sector in region were listed.    
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Figure 3. Regional energy balance of the Kanta-Häme region in southern Finland (Kaivosoja et all. 
2011, p. 23) 

 
 
In the next step, all phases of the study listed above helped to draw up the general view on 
matters concerning energy in the region and to evaluate the actions needed in the regional 
policy of energy. As the main result of the study, researchers wrote a manuscript of regional 
sustainable energy programme. This manuscript was circulated in several energy seminars 
held in sub-regions and municipalities. Also local authorities, researchers and specialists 
commented the manuscript.    
 
Finally, the texts on manuscript were finalised and published as a regional sustainable ener-
gy programme, with a technical background report as a supplement. The content of the pro-
gramme includes a vision, a target and a list of actions preferred. The list included 77 pro-
posals for actions with a ranking order. 

3 Results  

The regional target to increase the share of renewable energy to 38% of total energy use by 
the year 2020 can be reached following the principles of sustainability (Figure 4) The pillar on 
the right shows the predicted renewable energy use in region in the year 2020 without any 
actions to increase energy efficiency (2810 GWh). The second pillar on the right shows the 
predicted renewable energy use in region in the year 2020 when energy efficiency is higher, 
so that total energy use increases only one percent from 2008 to 2020 (2090 GWh). The first 
pillar on the left shows the total theoretical potential to increase the use of sustainable energy 
(5330 GWh) by the year 2020. The second pillar on the left shows the realistic potential, 
which is estimated to be more probable due to environmental and other reasons (2170 
GWh). In the lower part of all the pillars is the 2008 share of renewable energy sources (1670 
GWh). 
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Figure 4. The potential and predicted use of renewable energy in the year 2020 in the Kanta-Häme 
region in southern Finland (Kaivosoja et all. 2011, p. 22). 

 

 

The realistic potential to increase the use of sustainable energy is based on the total poten-
tial in following way: 
 

• 30% of areas suitable for wind parks are utilised by building up 100 wind turbines of 3 
MW. 

• 50% of animal manure goes to energy production. 
• 70% of farrow land grows energy plants. 
• 50% of cereal straw is utilised in energy production, due to weather risks during the 

harvest period. 
• The fractions suitable for energy production from municipal waste are fully utilised. 
• 80% of wood pellets produced in the region are utilised in local energy production. 
• 20% of pulp wood from the region is used in energy production. 
• 80% of sustainable energy in logging waste and small woods removed in forest thin-

ning is utilised. 
 
One of the main results according to Figure 4 is that the region has a high potential of re-
newable energy. The potential is high also when adopting strict rules of sustainability. Con-
sequently, there is a good possibility to reach the target of doubling the share of renewable 
energy from the total energy use. On the other hand, several sources of sustainable energy 
must be utilised because none of them alone fulfil the predicted need. 
 
Forest-based sustainable energy sources have the highest potential (41%). The potential is 
triple compared to the present use. 
  
Energy plants grown on farrow land and straw harvested from agricultural fields with cereals 
have also a high potential (17%). 
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Wind energy also has a high potential (23%) but it is connected to land-use planning and 
public opinion, which makes it rather risky. 
 
Increasing the use of municipal waste fractions and animal manure have a potential of 5%. 
 
The Kanta-Häme region has no remarkable hydropower energy sources. 
 
The influences of technology development in solar energy and heat pump heating technolo-
gies are difficult to evaluate. 
 
Traffic biofuels are a challenge because in the region there is no biofuel production based on 
the principle of sustainability. Large scale wood-based bio-refineries are planned for traffic 
biofuel production. 
 
In farm production the possibilities to utilise renewable energy sources in farming operations 
are rather high. Sustainability on farm-level biofuel production is not always at a high level. 
 
Energy savings and actions increasing energy efficiency are needed in order to reach the 
objectives of the regional sustainable energy programme. In the region there is an obvious 
need for guidance in matters related to energy efficiency.  
 
Increasing business activities in the sector of renewable energy is important for rural areas. 
The energy sector offers possibilities for biomass producers, contractors and technology en-
terprises. More networking between companies and training courses in the energy sector are 
needed. 

4 Conclusions 

In the production of sustainable energy, we must always take into account the principles of 
the sustainable utilisation of natural resources, environmental impacts of production and 
transportations and the utilisation of non-food raw materials.  
 
In the production and utilisation of energy, it is important that the whole production chain 
works in an environmental-friendly way and is energy efficient. Raw materials for energy pro-
duction must be produced sustainably, as close the processing and heating facilities as pos-
sible. The production of energy must be profitable with high efficiency, the transportation of 
energy must be with minimal losses and the final consumption must be economical. 
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