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Towards the low-emission society in Akershus 2050
Overarching goals:
Direct climate gas emissions in Akershus to be reduced by 55% before 2030, and by 85–90% by 2050, compared with
emission levels in 1991.
Shared strategies
Use public sector procurements as an active tool.
Use environmental management as a tool in public and private sector businesses.
Increase knowledge and skills in the field of carbon footprints among public and private sector companies and private citizens.
Direct emissions: Transport
T

Climate gas emissions from the transport sector to be reduced by at least 50% by 2030, in relation to 1991 levels.

T1

Growth in passenger traffic to be covered by public transport, cycling and walking.

T2

By the end of 2020, public transport vehicles are to run exclusively on renewable, sustainable energy,
and are to switch progressively to emission-free solutions.

T3

All new light vehicles to be zero-emission vehicles by 2025.

T4

At least 50% of new, heavier vehicles to be zero-emission goods vehicles, and the share of heavier vehicles running
on biogas to have increased by 2030

T5

Infrastructure for fossil-free fuels to be well expanded by 2025.

T6

Building and construction sites to be emission-free – and possibly fossil free – by 2030.

Direct emissions: Stationary combustion
S

Climate gas emissions from stationary combustion to be reduced by at least 90% by 2030, compared with 1991 levels
– without increasing electricity consumption.

S1

Combustion of fossil oil and gas for heating buildings and generating district heating to be phased out by 2030.

S2

The proportion of locally generated, renewable energy for heating, cooling and electricity-specific consumption
to have increased by 2030.

Direct emissions: Waste and wastewater
AA

Climate gas emissions from the waste and wastewater sector to be cut by at least 80% by 2030, compared to 1991 levels.

AA1

Climate gas emissions from landfill to be cut by at least 80% by 2030, compared to 1991 levels.

AA2

Production of biogas for fuel to increase to at least 250 GWh by 2030.

AA3

All bioresidue from the production of biogas to be utilised for fertilizer by 2030.

Direct emissions: Agriculture
L1 B

Sustainable food production in agriculture to have increased while climate gas emissions remain at
2015 levels – or lower.

L1.1

30% of livestock manure to be used for producing biogas by 2030.

L2 F

Agriculture to be fossil-free by 2030.

L3

Agriculture to play a key role in the conversion into a society based on renewable biological resources.

L3.1

Forestry production of wood intended for use as a construction material and for bioenergy production to have
increased by 2030.

L3.2

Carbon binding in forests and soil to have increased by 2030.

Indirect emissions
ID1

All new public sector buildings to be zero-emission buildings by 2030.

ID2

At least 65% of household waste to be used for material recovery by 2030.

ID3

Food waste to be cut by 50% by 2030.

ID4

Consumption of meat to be reduced by 2030.

ID5

Demand for air travel – both private and business-related – to be reduced by 2030.

ID6

Sharing, reuse and redesign of various products to have increased by 2030.

Regional plan for climate and energy in Akershus

Foreword
The world is facing a major challenge in achieving the

Technological development, policies, knowledge and

UN’s sustainable development goals to stop climate

resources are all constantly developing in the area of the

change by 2030, and to live up to the terms of the Paris

climate. This requires the regional plan to be dynamic

Accord regarding limiting global warming to well below 2

and to assimilate important changes in the roll-overs

degrees – and to strive to limit it to just 1.5 degrees. The

of the plan itself and the associated action plan. On

regional plan for climate and energy in Akershus sets

account of the major changes that are to come, it will not

out how we plan to contribute to reaching these goals.

be appropriate to change the plan continuously, but to

Akershus is to be a low-emission society in 2050. In

take this into account during roll-over.

order to achieve this ambition, climate gas emissions in
Akershus will have to be reduced by 55% before 2030,

The present plan is to contribute to staking out a shared

as compared with 1991 levels.

course for climate work in the county. The knowledge
basis in the plan, the targets and the measures have

Climate and energy constitute a comprehensive and

all been designed in close consultation with the

complex topic. Conversion to a low-emission society has

municipalities, and can be used to lay the foundations for

an impact on all sectors and policy areas. At the same

preparing the local climate and energy plans, as well as

time, strategies have to be developed to allow us to

contributing greater impetus to the execution of measures.

adapt to the climate change we are sure to experience.
The regional plan for climate and energy focuses on the

This execution is specified in the action plan, which

biggest sources of emissions in Akershus, and looks at

indicates how the goals are to be achieved. The

where the biggest cuts in emissions can be made.

objective of the action plan is to release the potential
inherent in regional collaboration that would otherwise

There are also other regional plans that are important

remain untapped. State, county and municipal

to Akershus’ ability to achieve its aim of being a low-

authorities, as well as private players, must all contribute

emission society in 2050. The regional plan for land

to reaching the regional climate goals, and this requires

and transport in Akershus lays the foundations for

a close working relationship with the municipalities.

sustainable land development and reduced use of

It is essential that all players make full use of the

vehicles in Oslo and Akershus. On roll-over, strategies

opportunities open to them, and implement measures

and guidelines for climate adaptation are to be included

adapted to their own activities.

in this plan. In order to ensure that the transition to a
low-emission society simultaneously generates value,

In 2020, Akershus is to become part of Viken County

the regional plan for innovation and creativity in Oslo and

Council, together with the Counties of Buskerud and

Akershus is to promote the development of renewable

Østfold. The regional plan for climate and energy will

energy and green business development. The regional

become part of the new county council as a firm basis for

plan for mass handling management is to contribute

a new climate and energy plan for Viken. The regional

to reducing the need for transporting raw construction

plan for climate and energy in

materials and surplus materials. The regional plan for

Akershus ensures continuous

sport, outdoor recreation and physical activities sets

work to reduce climate gas

out opportunities for short-travel activities and holidays.

emissions in the region until

To prevent uncertainty about what is to be followed

a new county council adopts

up where, and to eliminate overlap between the plans,

a new climate policy or a new

the regional plan for climate and energy does not

regional plan for climate and

encompass these topics. Transformation into a low-

energy.

emission society will, however, require that all regional
plans work towards this goal.
Tron Bamrud
County Director
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Introduction
0.1 Towards a low-emission society

oil, coal and natural gas are used to only a limited extent.

The average temperature on our planet has been rising

People choose to walk or cycle rather than drive their

rapidly over the past 50 years. As a result, snow and

cars. For transport, people prefer to use public transport

ice are melting, sea levels are rising and seawater is

or to carpool. Vehicles are powered by electricity or fuels

becoming more acidic. Climate gases retain the heat

such as hydrogen and biogas. The buildings people

emitted from the sun, preventing the rays being sent back

live and work in are climate-friendly. A low-emission

into space from the atmosphere. Man-made emissions

society is also distinguished by efficient and reduced

of climate gases are considered to be the primary cause

consumption of resources compared to today’s society.

of climate change. This is because emissions of these

Shareconomy, based on the reuse and sharing of

gases result in their concentrations in the atmosphere

products, facilities and buildings, has largely taken

reaching dizzyingly high levels. The biggest source of

over from today’s consumer economy. Thanks to the

climate gas emissions is the production and consumption

circular economy, less food and other consumables are

of energy. Around 70% of CO2 emissions stem from the

discarded. And what is discarded is recycled to create

combustion of fossil energy and cement production, while

new products. The bioeconomy has taken over from an

approximately 30% is attributable to deforestation and

economy based on fossil resources, and value creation

changes in the use of land . Fossil energy sources are

is largely based on “green” businesses and products.

not renewable. Future generations will not have the same

Carbon storage in soil and forests is promoted through

access to these resources as we enjoy. (Figure 2).

sustainable forestry and food production.

With a view to combating climate change, the signatories

Developing solutions that reduce resource consumption

of the Paris Accord agreed that global warming must

and climate gas emissions is crucial to the work to

be kept below 2 degrees, and that every effort be made

transform into a low-emission society. Solutions must be

to keep it at 1.5 degrees compared to the pre-industrial

assessed from a life cycle perspective, and must take

age. To achieve this ambition, global climate gas

into consideration both direct and indirect emissions.

emissions in 2050 must be 40–70% lower than in 20102

This will help reduce emissions at both global and local

. This, in turn, means that carbon storage capacity

level.

1

must not be reduced either – through deforestation, for
example. Nor should achieving the goal put global food

0.1.1 Climate adaptation

production a risk. The Norwegian Climate Act which

Climate adaptation has to do with how society is to

came into effect on 1 January 20183 , is intended to help

prepare to meet climate change so as to prevent

Norway become a low-emission society by ensuring that

negative consequences and make the most of the

“climate gas emissions in 2050 are reduced in the region

opportunities that arise. Reduction of climate gas

of 80–95% from emission levels in 1990, the reference

emissions is to help combat climate change. Whether

year.” The climate goal is in line with the national

or not the world succeeds in this ambition will have

contribution set for Norway under the Paris Accord. The

consequences on how and to what extent society

state plan guidelines for climate and energy planning in

will have to adapt to the changes. Climate change

municipalities give the municipal and county authorities

has consequences for most areas of society, and

a key role to play in this work, and it is expected that the

therefore constitutes a pan-sectoral topic that demands

municipalities will take the lead.

coordination and alignment.

A low-emission society uses little energy – and the

Projections for climate change in the Akershus region

energy it does use is renewable. This means that energy

indicate that there will be more rain, more often, higher

used for purposes such as transport, heating and food
production stems from renewable resources such as

temperatures, less snow, more frequent periods of

hydro, solar, wood and waste. Fossil resources such as

mild weather in winter, and drier summers. In addition,

AKERSHUS COUNTY COUNCIL | 7
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the rain that does fall will do so as heavy rains. In and

0.2 Where are we?

around Akershus, the biggest changes are likely to be
seen in precipitation patterns, which may have major

0.2.1 Climate gas emissions in Akershus

consequences – particularly with regard to infrastructure,

Oslo and Akershus make up one of the fastest-growing

buildings and accessibility . The issue of climate change

regions in Europe. This presents a number of major

affects numerous areas of the county’s politics, authority

challenges in the contexts of society, the environment

and development work. This applies especially to urban

and the climate. As one of the most affluent countries

and regional planning, water administration, roads and

in the world, Norway has undertaken to help ensure

public transport, cultural heritage sites, outdoor recreation,

that the objectives set out in the Paris Accord are met.

business development, education, procurement and

Akershus County Council has the stated aim of making

property development.

Akershus a role model county in the area of climate

4

politics, and has committed to helping the region take
The work to handle climate adaptation demands pan-

a leading role in international climate work. Akershus

sectoral planning, and it would be relevant to include

County Council has been working actively with this since

climate adaptation in overarching plans for land and

the 1990s. Becoming a low-emission society in the face

transport, for example. In order to highlight this, it is

of a steadily growing population demands a holistic

suggested that strategies and guidelines be prepared

approach to climate issues5 .

to establish a more closely coordinated and efficient
approach to climate adaptation in connection with the

In Akershus, direct climate gas emissions6 increased by

roll-over of the regional plan for land and transport in

5% between 1991 and 20157 . In total, Akershus emits

Oslo and Akershus. This will help to ensure that climate

approximately 1.8 million tons of CO2e. This accounts

adaptation becomes an integral part of the municipalities’

for 3.4% of Norway’s total climate gas emissions, which

planning.

amount to 53 million tons of CO2e. Direct climate gas
emissions in Akershus stem from the following sources:

Climate adaptation is therefore not part of the regional

transport, stationary combustion, waste and wastewater,

plan for climate and energy. Climate adaptation

and agriculture – see Figure 1.

measures should, however, be coordinated with the work
to convert to a low-emission society. Numerous climate

Emissions from transport stem from light and heavy

adaptation measures can assist in reducing emissions of

vehicles and other mobile sources, and accounted for

climate gases, while simultaneously cutting pollution and

almost 80% of the total direct emissions in Akershus

boosting biological diversity.

in 2015. These emissions increased by almost 40%
between 1991 and 2015, and without preventative
Landbruk 9%

Avfall og
avløp 4%

Stasjonær
forbrenning 7%

measures, they are likely to continue to rise towards
2050. Emissions from stationary combustion in
households and industrial premises (combustion
emissions), agriculture and waste processing (process
emissions) accounted for 20% of the total direct
emissions in Akershus in 2015. They have fallen sharply
between 1991 and 2015, and it is expected that they will

Transport 79%

continue to decline towards 2050. The drop is largely
attributable to a prohibition against using wet organic
waste as landfill, and reduced use of fuel oil for heating.

Figure 1: Climate gas emissions, Akershus County Council,
2015. (Statistics Norway, the Norwegian Environment
Agency)
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Atmosfære
Ikke-biologisk CO2

logisk CO2
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Atmosfære

Biomasse
Karbon

Fossilt brennstoff

Figure 2: Biological and fossil circuit (wfpa.org)8.

The focus areas for the direct climate gas emissions
have been chosen on the basis of which sectors
heavy vehicles and other mobile sources), stationary

The fossil and biological
circuit

combustion, waste and wastewater, and agriculture.

 The largest emissions in Akershus stem from

release the most climate gases: transport (light and

the combustion of fossil fuels in the transport
If Akershus is to become a low-emission society, it

sector. The fossil circuit has such a long

is imperative to launch initiatives – particularly in the

time-horizon that these resources are not

transport sector. This applies both to road traffic and

considered renewable.

to other mobile sources . The map in Figure 3 shows
9

 Emissions from the agricultural sector and

direct climate gas emissions divided by municipality.

the waste and wastewater sector come from

The transport sector is the biggest source of emissions

resources in the biological circuit that have

in most of the municipalities with the exceptions of Nes,

an appreciably shorter cycle than the fossil

Aurskog Høland and Hurdal, where agriculture is a major

circuit.

source of emissions. In Nes, a major landfill site has

 The biological circuit must be balanced (avoid

been identified as an emitter, so this municipality has to

deforestation, for example) so as not to affect

deal with large emissions from the waste and wastewater

the concentration of CO2e in the atmosphere.

sector .
10
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Transport

Stasjonær
forbrenning

Avfall og
avløp

Landbruk
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SKI
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LØRENSKOG
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Figure 3: Climate gas emissions (CO2e) in municipalities in Akershus, 2015, by source (Akershus County Council, 2017).
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0.2.2 Energy balance

It is therefore important to reduce electricity consumption

The biggest source of global climate gas emissions

in buildings at the same time as setting up conditions

is the production and use of energy from fossil fuels

for more local production of renewable energy in the

such as oil, natural gas and coal. In Akershus, too, the

form of solar energy, bioenergy and geothermal energy.

majority of the emissions stem from the combustion

Increased production of renewable energy is therefore

of fossil energy sources. In order to reduce these

part of the following focus areas: stationary combustion

emissions, the use of fossil energy for transport and

(local renewable energy production), agriculture

buildings must be cut, while energy consumption must

(bioenergy and biogas) and waste and wastewater

be switched to renewable sources.

(production of biogas). The potential for increased micropower and wind power in Akershus is minimal, and “zero

The energy balance11 illustrates that total energy

zones” have been for these energy resources have been

consumption in Akershus in 2017 amounted to 16,600

reported13.

GWh (Figure 4). The most significant energy carriers
were electricity12 (47%) and combustion of fossil energy

0.3 How do we get there?

(46%). Energy from ambient heat and bioenergy

In converting to a low-emission society, it is important to

accounts for just 6%. Solar energy accounts for less

reduce both direct and indirect climate gas emissions.

than one thousandth of the consumption, and is linked

This will help reduce emissions at global level, and

exclusively to licensed production. The most fossil

prevent Akershus “exporting” emissions so as to cut

energy of all is used in the transport sector – for aircraft

direct emissions within its own county borders. Indirect

and vehicles – in households and in the service provider

emissions constitute a significant portion of climate

sector.

gas emissions from a company or citizen. Generally
speaking, indirect emissions were four or five times

Switching to electricity in the transport sector would

higher than direct emissions in 201714. Direct emissions

make it possible to cut the consumption of fossil energy

per citizen in Akershus total 3 tons of CO2e/year on

sources appreciably. Almost half the total energy

average. This means that total annual climate gas

consumption comes from electricity, most of which is

emissions per citizen in Akershus are estimated to be

imported over the central grid. Unless the consumption

12–15 tons of CO2e. In a low-emission society, annual

of electricity is reduced, converting to electric vehicles

emissions per citizen are approx. 1.5 tons of CO2e.

would naturally result in an increase in electricity imports.

Goals have therefore been defined for reducing both

The use of electricity generates no direct climate gas

direct and indirect climate gas emissions in Akershus.

emissions, but it can lead to indirect emissions in a life
cycle perspective. Increased consumption of electricity

Direct climate gas emissions are limited to emissions

from the central grid would also mean that power peaks

that occur within a specific geographical area such

could become larger, resulting in the need to increase

as a town, municipality or county (Figure 5: Scope 1).

grid capacity.

Indirect emissions are emissions that stem from the
production and transport of goods and services outside
the geographical area where these goods or services
are consumed (Figure 5: Scope 2 and 3). The sum of the
direct and indirect climate gas emissions is often referred
to as the carbon footprint.
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Netto el-import
7053,4 GWh

OMGIVELSESVARME

Omgivelsesvarme
138,5 GWh

Vannkraft
837 GWh

ELEKTRISITET
FJERNVARME
489,6 GWh

Varmekraft
16 GWh

Bioenergi
812,3 GWh

Sol-/biokraft
1,2 GWh

Tjenesteytende

Biokraft

6371,7 GWh

51,3 GWh

Husholdninger
8983,2 GWh

Industri

1080 GWh

Primærnæringer
108,4 GWh

Fritidsboliger
56,4 GWh

PETROLEUMSPRODUKTER

Fyringsolje
341,8 GWh

Figure 4: Energy balance for Akershus 2017, based on the sales phase. (CO2)
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Jetparafin/marin
2391,5 GWh

Bensin/diesel
5008 GWh
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Klimagasser

Scope 2

Scope 1

Scope 3

Shopp

ing

ng

ppi

Sho

Figure 5: Direct climate gas emissions (scope 1) and indirect climate gas emissions (scope 2 and 3) (www.southpole.com)..

0.3.1 Goals for direct climate gas
emissions

shipping and domestic and international air travel in the

The principal goal is to reduce direct climate gas

of the county-specific climate statistics from Statistics

emissions from Akershus by 55% by 2030 and by

Norway. Domestic air travel, however, does feature

85–90% by 2050, as compared to emission levels in

in the national climate accounts. The regional plan for

1991. This is in line with both national and international

climate and energy in Akershus has not included these

obligations. At the same time, it is crucial to maintain

three sources in the analysis of measures for the direct

the carbon stores in Akershus. Almost half of Norway’s

climate gas emissions. The reasons for this are that the

reported annual emissions are recaptured in Norwegian

data were not available when the analysis of measures

forests.

was prepared, and that the statistics do not form part

local airspace. These sources of emission are not part

of the official and county-specific climate statistics.
The analysis of measures for Akershus15indicates that

Shipping and air travel do not, therefore, form part of

it is possible to reduce the direct climate gas emissions

the principal target for climate gas emissions, but are

in 2030 and 2050 in line with national and international

included as a topic in the “indirect climate gas emissions”

goalsl16. However, this means that climate gas emissions

focus area.

from the focus areas of transport, waste and wastewater,
and stationary combustion would have to be cut by

In the work to become a low-emission society in 2050,

90–100% by 2050, compared to 1991 levels . The

climate gas emissions in Akershus must be reduced by

exception is agriculture (Figure 6).

55% by 2030, compared to emissions levels in 199119.

17

18

This entails cutting the direct climate gas emissions from
In March 2018, the Norwegian Environment Agency

1.8 million tons of CO2e to 750,000 tons in 2030. In order

published new climate statistics divided by municipality,

to achieve this aim, a range of goals and subsidiary

which included more sources of emissions than

goals have been established for the four focus areas, as

previously. Among the new categories were domestic

depicted in Table 1: focus 2017).
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Table 1: Goals for direct emissions for the focus areas of transport, stationary combustion, waste and wastewater, and
agriculture.

Goals – direct emissions
Direct climate emissions in Akershus to be reduced by 55% by 2030, and by 85–90% by 2050,
as compared to emission levels in 1991.
Direct emissions: Transport
T

Climate gas emissions from the transport sector to be reduced by at least 50% by 2030, in relation to 1991
levels.

T1

Growth in passenger traffic to be covered by public transport, cycling and walking.

T2

By the end of 2020, public transport vehicles are to run exclusively on renewable, sustainable energy,
and are to switch progressively to emission-free solutions.

T3

All new light vehicles to be zero-emission vehicles by 2025.

T4

At least 50% of new, heavier vehicles to be zero-emission goods vehicles, and the share of heavier
vehicles running on biogas to have increased by 2030.

T5

Infrastructure for fossil-free fuels to be well expanded by 2025.

T6

Building and construction sites to be emission-free – and possibly fossil-free – by 2030.

Direct emissions: Stationary combustion
S

Climate gas emissions from stationary combustion to be reduced by at least 90% by 2030 compared
to 1991 levels, without increasing electricity consumption.

S1

Combustion of fossil oil and gas for heating buildings and generating district heating to be phased out by 2030.

S2

The proportion of locally generated, renewable energy for heating, cooling and electricity-specific
consumption to have increased by 2030.

Direct emissions: Waste and wastewater
AA

Climate gas emissions from the waste and wastewater sector to be cut by at least 80% by 2030,
compared to 1991 levels.

AA1

Climate gas emissions from landfills to be cut by at least 80% by 2030, compared to 1991 levels.

AA2

Production of biogas for fuel to increase to at least 250 GWh by 2030.

AA3

All bioresidue from the production of biogas to be utilised for fertilizer by 2030.

Direct emissions: Agriculture
L1 B

Sustainable food production in agriculture to have increased while climate gas emissions remain
at 2015 levels – or lower.

L1.1

30% of livestock manure to be used for producing biogas by 2030.

L2 F

Agriculture to be fossil-free by 2030.

L3

Agriculture to play a key role in the conversion into a society based on renewable biological resources.

L3.1

Forestry production of wood for use as a construction material and for bioenergy production to have
increased by 2030.

L3.2

Carbon binding in forests and soil to have increased by 2030.

14 | AKERSHUS COUNTY COUNCIL

Regional plan for climate and energy in Akershus

152 CO2e

119 CO2e

92 CO2e

2015

1410 CO2e

38 CO2e

36 CO2e

160 CO2e

2030

500 CO2e

38 CO2e
100 CO2e

18 CO2e

2050

160 CO2e

Transport

Stasjonær forbrenning

Avfall og avløp

Landbruk

Figure 6: Direct climate gas emissions in Akershus in 2015, and by how much they are to have been reduced by 2030 and
2050 to reach the goal of a low-emission society. (Civitas 2017)
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Akershus fylke: Framskrivning med tiltak i alle sektorer. 1991 = indeks 1,0
1,4
1,3
1,2
1,1
1,0
0,9
0,8
0,7
0,6
0,5
0,4
0,3
0,2
0,1
0,0

2000

2005

2010

2015

Tiltak nullvekst i personbiltransport (RP-ATP)

2020

2025

2030

2035

2040

2045

2050

Tiltak, stasjonær forbrenning

Tiltak veitrafikk, nullutslippsteknologi

Tiltak, pakke 2 landbruk (prosessutslipp)

Tiltak veitrafikk, biodrivstoff

Tiltak, avfallsdeponi (prosessutslipp)

Tiltak, pakke 1 landbruk (prosessutslipp)

Fylket, sum alle kilder, historisk

Figure 7: Projection of measures for cutting direct climate gas emissions in Akershus, by focus areas
(Civitas/Vista Analyse 2017).

Figure 7 presents a projection of the direct climate gas

zero-emission technology and the phasing in of biofuel.

emissions in Akershus divided among the different

Raising the ambition levels in the targets for waste and

sectors (accumulated effect from the top line down):

wastewater, agriculture and stationary combustion would

 Effect of zero growth in car-based passenger traffic

have little impact on the principal goal. This is because

in line with the regional plan for land and transport in

the share of the total climate gas emissions from these

Oslo and Akershus

sources is only small compared to emissions from the

 Effect of technological switch to zero-emission
vehicles – electric or hydrogen.

transport sector. They are nevertheless important to the
work to achieve the principal goal.

 Effect of biofuel in fuel, 20% in 2020 and 40% in
2030.
 Effect of measures in the field of stationary

0.3.2 Goals for indirect climate gas
emissions

combustion, with the emphasis on eliminating heating

The challenges regarding indirect climate gas emissions

with fuel oil.

are that they are difficult to measure, and that a common

 Effect of measures in agriculture.

set of emission factors has not yet been developed.

 Effect of measures in the waste and wastewater

Indirect emissions are not included in statistics from

sector, with the emphasis on reducing emissions

Statistics Norway and the Norwegian Environment

from landfills.

Agency. The scope of such emissions has therefore
not been calculated for Akershus, and it is difficult to

The ambition of a 55% cut in direct climate gas

set a specific target for cutting total indirect climate gas

emissions in Akershus is dependent on achieving the

emissions. The scope of indirect climate gas emissions

goal of reducing emissions in the transport sector by

is based on emissions from a standard, four-person

50% by 2030. This goal assumes a rapid transfer to

household, see Figure 8.
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Table 2: Goal for the focus area of indirect emissions

Goals – indirect emissions
ID1

All new public sector buildings to be zero-emission buildings by 2030.

ID2

At least 65% of household waste to be used for material recovery by 2030.

ID3

Food waste to be cut by 50% by 2030.

ID4

Consumption of meat to be reduced by 2030.

ID5

Demand for air travel – both private and business-related – to be reduced by 2030.

ID6

Sharing, reuse and redesign of various products to have increased by 2030.

Kultur og fritid
9%

Indirekte
Hotell og restaurant
3%

Indirekte
Annet

Transport
35%
Direkte/Indirekte

10%

Indirekte

Utslipp fra norske
husholdninger

Mat og drikke
14%

Indirekte

Klær

Møbler og hush.-apparat
6%
Indirekte

5%

Bosted

Indirekte

18%

Direkte/Indirekte
Figure 8: Direct and indirect climate gas emissions from a Norwegian household (Friends of the Earth Norway).

Transport – including use of vehicles and air travel

construction materials, fittings and furnishings, and

– is the largest source of emissions in a household.

from the consumption of electricity. Emissions from

Emissions from air travel are considered indirect

the food consumed by a household primarily consist of

emissions for Akershus because they are only divided

indirect emissions because most of the food is produced

up at national level, or the emissions take place outside

in locations other than where the household lives.

the geographical area of the county. Emissions from

Other products such as clothes, etc. also account for

residences comprise both direct and indirect emissions.

a significant share of the indirect emissions generated

The direct emissions stem from the use of fossil energy

by a family. Indirect emissions from buildings, air travel,

sources for construction of the residence and for heating

products and food are therefore areas on which it is

the building, while the indirect emissions stem from

important to focus.
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0.3.3. Assessment of the goals

practice is to be organised so as to reduce harmful
environmental impact, and to promote climate-friendly

The goals for the direct and indirect climate gas

solutions. This is to be achieved by clients taking life

emissions have been assessed for execution

cycle costs, etc. into account, by setting out demands in

potential and cost efficiency . The assessments are

public sector contracts.

20

predominantly based on national calculations and
analyses.

Procurement strategies that include consideration for
the environment and cutting climate gas emissions

Cost efficiency for most of the subsidiary goals has

specify how purchasers should proceed in order to make

been assessed as “medium”; i.e. in the range of NOK

environmental demands, and to assess the lifetime

500–1,500/ton of CO2e.

perspective of various products and services.

Execution potential is dependent on how demanding

In the context of innovative and climate-friendly

it is to achieve the goal. This assessment is based

procurements, it is important to invite players to engage

on technological development, the number of players

in dialogue before launching a procurement process. A

involved, and the influence applied by the county and

national supplier development programme may make

municipal authorities. Execution potential is described

a contribution to such processes. Both Enova and the

as “less demanding”, “averagely demanding” and “more

Klimasats scheme subsidise some of the additional cost

demanding”. The goals for the focus areas waste and

of establishing climate-friendly procurements.

wastewater, agriculture and stationary combustion are
all assessed as being “less” or “averagely” demanding,

Entering into agreements for procurements of products

while the goal for the transport sector has been

and services in line with the stated requirements

considered “more demanding”. The principal goal is

demands a sufficient pool of the right competence.

largely dependent on achievement of the transport goal,

In order to ensure a uniform approach to this type of

and is therefore classed as “more demanding” to reach.

procurement in the county, it would be advantageous
to establish a working relationship between municipal,

0.3.4 Overarching strategies

county and state bodies. This would also help ensure

There are three strategies that will contribute to cutting

better usage of the financial resources available.

direct and indirect climate emissions, and which are
common to all the focus areas:

Environmental management

 Public procurements

Environmental management has to do with including

 Environmental management

climate and environmental considerations in existing

 Knowledge and skills

planning and management systems, and/or with
introducing management systems that contribute to

Public procurements

cutting climate gas emissions. For example, this may

In total, procurements of goods and services in the

involve starting to work with climate budgets, climate

public sector amounted to around NOK 480 billion

accounts or an environmental certification system.

in 2015. These procurements comprised more than
15% of GDP in 201621. The public sector enterprises

Climate budget

in Akershus have an opportunity to reduce direct and

A climate budget states the volume of CO2e that can

indirect climate gas emissions in Akershus by actively

be released, and defines by how much emissions must

seeking out products that are climate-friendly in a life

be reduced in order to achieve the climate targets.

cycle perspective.

This provides an overview of measures that should
be launched – with cost and effect calculations – as

The Norwegian Public Procurement Act (of 1 January

well as allocating responsibility for following up on the

2017) is a key political instrument in this context.

measures. A climate budget can be used at either

Pursuant to the provisions of this act, the procurement

societal or enterprise level.
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Climate accounts

The actual environmental management system that best

Climate accounts state direct and indirect climate gas

suits the individual municipality, county and enterprise

emissions from an enterprise. They also illustrate how

will vary. The choice of environmental management

emissions are divided between different areas within

system must be assessed against factors such as

the enterprise. Climate accounts constitute a basis for

resources, needs, existing management system and

prioritising measures in the work to reduce climate gas

available indicators.

emissions.

Knowledge and attitudes
Environmental certification

Increased skills and attitude-influencing work have a

Environmental certification is a type of management

key role to play in encouraging citizens and enterprises

system that can be used by enterprises looking to

to make climate-friendly choices. It is not possible

systematise their work with ongoing environmental

to reduce climate gas emissions using technological

improvements. Environmental certification can

measures alone. Measures to change and reduce

encompass waste, energy consumption, travel and

consumption are fundamental.

procurement. These are all areas where it is important to
cut climate gas emissions from own activities. There are

In order to change behaviour and attitudes, it is crucial

different types of environmental management systems.

to ensure that knowledge about climate gas emissions

In Norway, Eco-Lighthouse, ISO 14001 and Grønt Flagg

and climate change be included in education, that

(Green Flag) are the most commonly used.

attention be paid to information and communication, and

 Eco-Lighthouse is a tool for certification and

that players, employees and residents all be involved

environmental management for small and medium-

in the actions taken. The intention here is to establish a

sized enterprises. In 2017, a total of 421 enterprises

common understanding of what is required to become

in Akershus were certified as Eco-Lighthouses.

a low-emission society, and why this is important.

There are Eco-Lighthouse enterprises in all

By highlighting the results achieved, residents can

municipalities in the county, although numbers vary

be inspired and encouraged to make climate-friendly

from one municipality to the next. Of the 421 certified

choices. It is essential to identify role models, to tell

enterprises, 23 – in nine different municipalities – are

good stories and to encourage dialogue. If everyone is

in the public sector.

to have the opportunity to contribute to this work, it must

 Grønt Flagg is a scheme designed for kindergartens

be simpler for everyone to get involved. For example,

and all kinds of schools. The purpose of the scheme

libraries can serve as arenas for conversations and

is to reinforce sustainable development through

dialogue.

environmental teaching. The scheme constitutes
a tool for introducing environmental management

It is important to continue building on the processes and

and serves as a key driving force for ongoing

initiatives that have already been launched in Akershus

environmental teaching. In 2017, fully 165 schools

to reduce climate gas emissions from consumption and

and kindergartens in Akershus had obtained Grønt

production. The intention is to involve as many people as

Flagg certification. The scheme is in use in ten

possible, and to give as many as possible the chance to

municipalities within the county, where five are

feel ownership of the work.

particularly active.
 ISO 14001 is an international standard for the

Reinforced skills development in the field of reducing

design of environmental management systems.

climate gas emissions is relevant in primary, lower

This certification scheme is primarily used by large

secondary and upper secondary schools alike. Voluntary

enterprises. There is no accumulated overview of the

organisations that work with young people can lay solid

number of enterprises in Akershus that are certified in

foundations for knowledge and involvement among

accordance with ISO 14001.

tomorrow’s politicians.
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0.3.5 Consequences and conflicting goals

Because it is difficult to predict all the consequences
of measures to reduce climate gas emissions, the
measures in question should be assessed on an ongoing

The goal of becoming a low-emission society in 2050 is

basis. In this way, it should be possible to avoid the risk

important and appropriate viewed from the perspective

of conflicts between goals escalating in the follow-up of

of the consequences of climate change at local and

the plan.

global level. At the same time, consideration should be
given to whether targets and measures for reducing

Such conflicts may result in the climate challenge

climate gas emissions may have negative consequences

being viewed as a stubborn problem. It may actually

on other environmental and societal interests, such

seem almost insoluble on account of conflicting goals,

as the countryside, cultural heritage and business

incomplete information, and issues featuring multiple

development.

complex and interwoven underlying causes. Complex
problems can be difficult to define and to pinpoint. They

An increased need for electricity generated from fossil-

may also be continuous, and in many cases there may

free sources of energy may result in increased pressure

be no objectively “correct” solution to them.

on the development of hydropower, which, in turn,
demands interventions into the countryside and affects

Transformation into a low-emission society entails a

water quality. An increased need for biofuel may result in

great many measures on multiple levels: efficiency,

forestry operations that are out of step with the need to

development and repositioning. Measures will not

safeguard biological diversity and unspoiled countryside.

exclude, but supplement, one another. With such an

Establishing conditions for wind and solar power may

approach, transformation into a low-emission society will

have a negative impact on areas of value to biological

demand a variety of processes and measures, stretching

diversity, outdoor recreation and cultural heritage.

from simple initiatives with simple control mechanisms to

Business development and value creation of more

radical innovation involving major demands on process

climate-friendly products such as electric cars, may have

and deployment.

unfortunate consequences in the fields of emissions and
consumption. The goal of increased food production in

The work to cut climate gas emissions is an ongoing

step with the rise in the population may conflict with the

assignment, where the consequences – both intentional

goal of reducing climate gas emissions from agriculture.

and unintended – of the various measures must be

It is therefore clear that there are consequences to all

evaluated. It is essential to remain open to the idea that

forms of production and consumption.

multiple solutions can be applied in reaching a given
goal.

In a similar fashion, a number of measures designed
to reduce climate gas emissions may have a positive

In the work to reduce climate gas emissions, there

impact on other areas. In agriculture, for example,

are no fixed recipes to follow – neither with regard to

measures to cut emissions may benefit water quality

solutions nor to ways of working. Partnering with players

and drainage issues. Increased biogas production in

who possess different skills, perspectives and roles is

the water and wastewater sector is positive from the

therefore essential in tackling the climate challenge. In

perspectives of climate gas reduction and business

regional planning processes, particular emphasis has

development. Drawing biomass from the forests and

been placed on the dialogue between different players

soil may stimulate business development. These

with a view to building up a shared understanding and

are some examples of opportunities for encouraging

agreement on the problem, and on the solution(s)

“green” business development based on knowledge and

to same. The dialogue and the partnership must be

innovation, as well as sustainable growth that promotes

continued in the work on executing the measures. At

a resource-efficient, “greener” and more competitive

the same time, the plan must be sufficiently flexible to

business community22.

encompass new solutions and ways of working23.
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0.3.6	A regional plan for climate
and energy

are to provide the basis for reporting on the plan and
the action plan. The work with indicators is a developing
assignment. The reason for this is that some goals
cannot be quantified using the statistical basis available

The legal basis for the regional plan for climate and

today.25 Some of the indicators will therefore be described

energy in Akershus is the Norwegian Planning and

qualitatively. Statistics Norway and the Norwegian

Building Act, and the plan has been prepared in line with

Environment Agency are working to improve statistics for

the adopted planning programme. The plan is a tool

municipalities and counties such that climate statistics

for the regional planning authority (i.e. the county) to

can be used in climate reporting26. It will be important to

use in shaping policy within prioritised areas. The plan

continue developing the indicators in dialogue with the

is to be used as the basis for the activities of regional

municipalities in order to identify comparable and testable

bodies, as well as for municipal and state planning and

indicators that can be used at the different administrative

administration in the region. The need for revision will be

levels.

evaluated every four years in the regional plan strategy.
A programme of actions has been prepared for executing

Sustainability report with the emphasis on the

the plan. This programme is to be evaluated on a rolling

climate

12-month basis.

Sustainability reporting has become a form of reporting
often used by large enterprises and organisations in the

The regional plan contains no legally binding measures;

private and public sectors. Sustainability reports clarify

rather, it is designed to serve as the foundations for

which goals and indicators are relevant and significant to

state, regional and municipal work with climate and

the business in question, and indicate how far from the

energy. It is intended to release the potential that is

goals the business is at the moment.

inherent in regional collaboration, which would otherwise
remain inert or only applied by individual players. In

The Akershus County Council prepared its first

order to achieve the principal goal, everyone must take

sustainability report in 2017. This report placed the

responsibility within their own areas of influence.

emphasis on climate gas emissions. The scope of the
report is restricted to the operation and investments of the

Knowledge basis

county. The report is to be expanded and developed over

Climate statistics and the analysis of measures

24

the coming years.

constitute the most important knowledge basis for goals
and measures in the regional plan, along with input from

A tool for the municipalities

the municipalities and other social players in Akershus.

In their municipal plans or sub-plans, the municipalities

Professional recommendations and knowledge from

are to incorporate policy instruments designed to cut

the Norwegian Environment Agency and the Norwegian

emissions of climate gases. This is to ensure more efficient

Ministry of Agriculture and Food have served – together

use of energy and eco-friendly energy conversion, in line

with the National Transport Plan 2018–2019 (NTP) – as

with the state planning guidelines for climate and energy

an important basis for the analysis of measures and

planning in the municipalities. The present regional plan

other evaluations in the plan.

contributes to staking out a common course for climate
work in the county. The knowledge basis in the plan, the

Reporting

targets and the measures have all been designed in close

Targets and indicators for the climate work must align with

consultation with the municipalities, and can be used to lay

the county’s planning and reporting system.

the foundations for preparing the local climate and energy
plans, as well as contributing to applying greater impetus to

Indicators

the execution of measures.

Indicators have been developed for the goals for the four
focus areas of transport, stationary combustion, water and

Goals and initiatives

wastewater, and agriculture (Appendix 2). These indicators

The primary goal, subsidiary goals and strategies in the
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regional plan have been formulated so as to allow their

The role of the county

use as a basis for the municipalities’ work with climate and

The county council is a regional body elected by the

energy. A set of indicators has been prepared to elucidate

people, which has responsibility for a range of services

the extent to which the goals are being achieved. The

and holds authority in several areas, including cultural

municipalities can also make use of these indicators.

heritage sites and the county roads, which it owns. The
county council is a major purchaser, and administers a

The municipalities are responsible for executing a

significant property portfolio. As a regional development

number of the measures set out in the regional plan.

player, the county council is to help ensure that regional

The regional plan is not legally binding on the local and

problem issues are dealt with in a regional context. This

state authorities, but it does lay down guidelines and

is to be done in close collaboration with state, regional

must be taken into consideration in the design of their

and municipalities and organisations, as well as with

own plans and measures. The regional plan indicates

other parties affected.

where measures are required to help reach the regional
goals, but it is up to the individual municipalities to firm

The Climate and Environment Fund, Akershus,28 is the

up the measures and adapt them to local conditions. In

county council’s most important economic resource for

addition, there are measures in the action plan which

executing the action plan. The Climate and Environment

require the municipalities to follow up, either by benefiting

Fund is linked directly to the execution of the measures

from county subsidy schemes or by becoming actively

in the action plan.

involved as a partner. Within the planning process, several
measures have been identified where there is a need and

The role of the municipalities

potential for coordinating municipal work so as to chart a

The municipality takes on several roles, and can

common course, and to ensure improved utilisation of plan

encourage more climate-friendly solutions through its

resources within the county, across municipal boundaries.

procurement practices and property administration. The
municipality has authority and responsibility for land

Shared knowledge basis

management and municipal roads, and is a key supplier

This regional plan lays the foundations for which aspects

of services to citizens. The municipality also holds a

it will be relevant to work with in order to reduce climate

responsibility as a societal developer, and can be an

gas emissions in the county. This is to help create

active partner in the establishment and development

shared understanding of how the climate work can be

of partnerships with state and regional authorities,

set up. The analysis of measures can also be used as

the business community, voluntary organisations and

the starting point for the municipalities’ analysis, cf. the

citizens.

experience acquired by Bærum27.
The role of the state

Everyone has a responsibility

In order to promote sustainable development, the

Execution is specified in the action plan, which indicates

government formulates national expectations for regional

how the goals are to be achieved. The action plan

and municipal planning every four years.29. The national

is intended to release the potential that is inherent

expectations are used as the foundations for the work by

in regional collaboration, and which would otherwise

the new county and municipal councils on regional and

remain inert or only applied by individual players.

municipal plan strategies and plans.30. The state sets out

State, county and municipal authorities – as well as

the most important framework conditions for input to cut

private players – must all contribute to achieving the

climate gas emissions, in the form of national objectives,

regional climate goals, and this requires a close working

laws, rules and regulations.

relationship with the municipality. It is essential that

The most important of these are in:

all players make full use of the opportunities open to

 The Norwegian Planning and Building Act

them, and implement measures adapted to their own

 The Norwegian Climate Act

operations.

 State planning guidelines for climate and energy
planning in the municipalities and counties.
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 State planning guidelines for residential, land and
transport planning.

to generate predictability and avoid the distortion of
competition will be important in the work to execute
the measures in the action plan for the regional plan

Decisions regarding the location of state businesses

for climate and energy. The business community is

are also of great significance to sustainable urban and

encouraged to follow up and make the most of the

location development, and to the reduction of climate

opportunities this plan presents in the form of support

gases.

schemes, partnership arenas and measures within their
own operations.

Moreover, the state possesses the most important
economic resources for implementing an ambitious

The role of citizens and volunteers

climate policy through decisions on duties and taxes.

When all is said and done, the choices that individuals

Guidelines for support schemes for climate measures

make every day are what will determine whether the

in the Research Council of Norway, Innovation

goal of a low-emission society will be achieved. This is

Norway, Enova and the Klimasats scheme are also

particularly clear in the focus area of indirect emissions,

set out at national level. The supplier development

which places emphasis on consumption patterns.

project is designed to boost innovation in public sector

The switch to zero-emission vehicles in the transport

procurements.

sector also requires that citizens actually – and actively
– choose climate-friendly technical solutions. The

The role of the business community

choices citizens make are largely dependent on national

The business community has delivered a roadmap to

framework conditions and legislation. The municipal

the expert committee on green competitiveness. The

authorities are closest to the citizens in Akershus, and

roadmap demonstrates how businesses based on

will therefore have the most important role to play in the

biologically renewable resources can help secure future

work with measures targeted at them. In the same way

value creation and employment, while simultaneously

as for the business community, citizens in Akershus

cutting climate gases. The regional plan for innovation

are encouraged to follow up and make the most of the

and creativity has a key role to play in preparing

opportunities that this plan opens up. Each individual

conditions for green businesses, green technology

citizen can make a difference, and every choice

development and climate-friendly enterprises towards a

made is significant. In this context, organisations and

low-emission society. The market is of great importance

associations have an important contribution to make

to how climate gas emissions can be reduced in a

with regard to generating change and development in

cost-efficient manner, while simultaneously assuring

society. There are several voluntary organisations that

value creation. Dialogue with the business community

are working actively to develop a low-emission society.
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Framework conditions and
guidelines

Regional guidelines

The plan has been designed in line with international,

in every electoral term. This strategy lays out key

national and regional frameworks and guidelines. The

regional development trends and challenges,

framework conditions and policy instruments for the

assesses long-term development options, and

focus areas are presented in detail in Appendix 1.

considers long-term development goals – as well

A regional plan strategy is prepared at least once

as determining the issues that are to be the focus

National and international guidelines

of regional planning. The plan strategy contains

The Paris Accord was adopted in 2015. At that time,

an overview of the plans that are to be drawn up

it was agreed that global warming must be kept to

to address these challenges. The regional plan for

well below 2 degrees compared to the pre-industrial

climate and energy in Akershus is one of these. This

age, and that all countries should do their best to limit

plan should be viewed in the context of the other

warming to 1.5 degrees. The UN member countries

plans, where relevant.

have adopted 17 shared goals for sustainable
development over the coming 15 years. The new
sustainable development goals view the environment,
finance and social development in context. One of
the 17 UN Sustainable Development Goals is to bring
climate change to a halt by 2030.
The Norwegian Climate Act31 contains a stated
ambition for Norway to become a low-emission
society in 2050. In line with this act, climate gas
emissions in Norway are to have been reduced
by 80–95% in 2050, compared to emission levels
in 1990, the reference year. By 2030, national
climate gas emissions are to have been cut by 40%
compared to 1990 levels.
Circular economy is to boost the EU’s competitiveness,
as well as generating economic growth and new jobs.
A circular economy is built on a system of production
and consumption that generates little waste, and where
resources are kept within the circuit for as long as
possible. Moreover, the resources that are used are
biological rather than fossil resources. This is fully in
line with the EU policy on bioeconomy. “Bioeconomy”
is the term for value creation based on sustainable
utilisation of renewable biological resources. Norway
published its national strategy for bioeconomy in 2016.
The government terms the path to becoming a lowemission society a “green transition”, where good
resource utilisation, climate-friendly solutions and
green businesses must all be encouraged32.
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Regional plan for land and transport
in Oslo and Akershus (RP-ATP)
RP-ATP features four principal goals:
 The Oslo region is to be a competitive and
sustainable region in Europe.
 The pattern of development is to be land-efficient,
based on the principles of multicore development
and preservation of an overarching green structure.
 The transport system is, in a rationalised manner,
to link the multicore region to the rest of the country
and farther afield across international borders.
 The transport system is to be efficient and climatefriendly, providing access for all and featuring the
lowest possible need for car transport.
The objectives of the plan include contributing to
achieving the national and regional goals for climate
and energy – by ensuring that all growth in transport
is based on cycling, walking and public transport, for
example.

Regional plan for trade, service, regional
structure and hubs
This plan proposal, which is currently the subject of
public hearings, supports RP-ATP. The purpose of
the plan proposal is to reinforce trade and services in
the centres of cities and other built-up areas. This is to
be achieved, for instance, by setting up conditions for
eco-friendly transport choices to combat reliance on
cars, and to improve access to trade and services for
people who do not have access to a car.

Regional plan for climate and energy in Akershus

Regional plan for innovation and creativity
This plan is intended to ensure that Oslo and

Regional plan for physical activity,
sport and outdoor recreation

Akershus become the most sustainable, most

This plan is to help ensure that Akershus becomes a

innovative, and smartest region in the world. Initiatives

leading region in the field of physical health by 2030.

are to include focusing on cluster organisations in the

The plan is to contribute to new, long-term, unified

field of renewable energy and the environment, and

initiatives that are to cover shared needs in the region.

making public sector procurements that can have a

For example, the plan is to help ensure proximity to

positive impact on climate and the environment.

activity arenas and to encourage active movement by
foot and by bike, which will also help cut climate gas

Regional plan for mass handling
management in Akershus

emissions.

The strong growth in population in Akershus and Oslo

Regional plan for competence

demands new housing, schools and infrastructure.

In order to meet the climate and environmental

This, in turn, increases the need for building materials

challenges in society, it is essential to have a

and generates larger volumes of surplus materials.

fundamental understanding of these topics. The

This naturally generates a great deal of transport,

regional plan for competence should examine

which translates into climate gas emissions. Measures

disciplines in the education system and improve

in the plan that are intended to reduce the transport of

employees’ understanding of this area, for instance.

materials will thus help to cut climate gas emissions.

Future school structure
Regional plan for water management

Significant growth in further education is expected

This plan is to ensure holistic protection, good

in the period 2013–2030. The location of new and

environmental conditions, and sustainable use of

existing schools is based on growing towns and cities,

all water resources in the Glomma water region.

traffic hubs, development of urban and built-up areas,

Regional climate projections33 suggest that

and working relationships with skills environments.

temperatures will rise, and that precipitation will

Localisation based on these factors will be of

increase throughout the country. This may result in

significance to emissions of climate gases in both

more drainage and erosion, as well as an increase in

establishment and use phases.

the flow of nutrients into water. Climate change will be
of significance to future ecological conditions, and the
effects of such changes may exacerbate the problems
of achieving the goals for water management within
the stated deadlines. Measures to reduce climate
gas emissions and aid climate adaptation will make a
positive contribution to the work with long-term water
management.
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The focus areas

1 Transport
Goals
Transport

Climate gas emissions from the transport sector to be reduced by at least 50% by 2030,
in relation to 1991 levels.

T1

Growth in passenger traffic to be covered by public transport, cycling and walking.

T2

By the end of 2020, public transport vehicles are to run exclusively on renewable, sustainable
energy, and are to switch progressively to emission-free solutions.

T3

All new light vehicles to be zero-emission vehicles by 2025.

T4

At least 50% of new, heavier vehicles to be zero-emission goods vehicles,
and the share of heavier vehicles running on biogas to have increased by 2030.

T5

Infrastructure for fossil-free fuels to be well expanded by 2025.

T6

Building and construction sites to be emission-free – and possibly fossil free – by 2030.

26 | AKERSHUS COUNTY COUNCIL

Regional plan for climate and energy in Akershus

1.1 The background for the objectives

motorised equipment and tractors in the building and

The analysis of measures for the transport sector

construction sector, and in agriculture. One of the stated

includes emissions from site vehicles and road traffic34.

goals for the transport sector is to reduce emissions from

Assuming the most ambitious technology development

building and construction sites. Although emissions from

curve, the phasing in of biofuel and zero-growth in car

site vehicles in agriculture are part of the “agriculture”

transport, it should be possible to reduce emissions from

focus area, the emissions are included in the measures

the transport sector by 50% before 2030 and by 100%

curve for the transport sector.

by 2050. The most ambitious projection entails:
 all new cars being zero-emission in 2025

The analysis of measures describes a variety of

 all new light vans being zero-emission in 2025

alternative projections, with and without measures

 half of all goods vehicles being zero-emission in 2030

and packages of measures. The calculations are

 the remaining fuel featuring 40% biofuel (bioethanol,

based on the expected growth in traffic drawn from the

biodiesel or biogas) in 2030, with the proportion

fundamental forecast in NTP 2018–19, and unchanged

gradually increasing up to 2050.

technology and fuel composition.

The biggest cuts in emissions will have to be made in

The most important projections – with measures – are

the “light vehicles” category. The reason for this is that

shown in Figure 9:

the technology has developed further for such vehicles,

 Measure, Zero growth in car transport (RP-ATP)

so the associated costs are lower. Emissions from site

 Measure, Zero-emission technology (RP-KE)

vehicles are included in the transport sector because

 Measure, Biofuel (RP-KE)

the emissions primarily stem from the use of diesel in

Framskriving av utslipp, vegtrafikk med tiltak, Akershus fylke
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Figure 9: Projections of emissions from road traffic in Akershus, with and without measures. 1991 = index 1.0
(Civitas/Vista Analyse 2017)
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The projections indicate that the isolated effect of

gas emissions in Akershus. This fraction has shown an

the regional plan for land and transport in Oslo and

increase of fully 45% in the period 2008–2014, due in no

Akershus is relatively limited with the current means and

small part to the rise in economic activity in the county.

resources. With zero growth in car traffic, and actual

Calculations for Oslo indicate that the majority of these

reductions in the traffic work compared with current levels,

emissions stem from construction work. The agricultural

the goal of a 50% reduction in climate gas emissions

sector in Akershus also gives rise to emissions from this

for the transport sector is dependent on rapid and

type of vehicle.

comprehensive introduction of new technology, combined
with the phasing in of biofuel. The zoning strategy and

1.2.1 Transport patterns and mobility

investments in infrastructure to improve accessibility,

A transport pattern featuring less transport in cars is

reduce the need to use cars, and boost the use of public

essential in achieving the target for the transport sector.

transport services do, however, constitute a fundamental

The regional plan for land and transport in Oslo and

precondition for transition to a low-emission society. The

Akershus (RP-ATP) is paving the way for increased

goal of zero growth in car transport is followed up in the

concentration and growth around public transport hubs,

regional plan for land and transport, and not in this plan.

so as to make it easier to transform the transport pattern
from predominantly car-based to greater reliance on

The measures curve for zero-emission technology in

public transport, cycling and walking. This increased

Figure 9 is based on the most ambitious technology

concentration and growth is primarily to be achieved in

scenario prepared by the Institute of Transport Economics

the urban belts around six regional towns in the county:

(TØI). This curve illustrates the phase-in rate and the

Ås, Ski, Asker, Bærum, Lillestrøm and Jessheim.

scope of changes necessary to become a low-emission
society in 2050. Even with zero growth in car traffic, or

Achieving the goal of accommodating growth in

actual reductions in the traffic work compared with current

passenger traffic by means of public transport,

levels, it will be essential to ensure fast and comprehensive

cycling and walking demands a combination of more

phasing in of new technology combined with a progressive

concentrated land development, increased investment

increase in the proportion of biofuel.

and operation funds, and improved utilisation of the
transport infrastructure. In return, this will ensure more

1.2 Status – transport

efficient public transport, improved flow on the roads for

The transport sector is the most important focus area in

the business community and other players, a reduction

Akershus for two reasons:

in local environmental issues and fewer climate gas

 Transport is the biggest single contributor to fossil

emissions35.

climate gas emissions in the county
 Emissions from transport have risen steadily since
1991.

Mobility analyses for the four sub-regions in Akershus
(2016) constitute a platform of knowledge for dialogue
and coordination of the municipalities’ plans for towns

In 1991, emissions from road traffic accounted for 57%

and built-up areas, and the county/state development

of the total climate gas emissions in Akershus. In 2015,

of the transport system. The analyses indicate that the

this share had increased to almost 75%. In the period

car plays a key role in passenger traffic in Akershus,

2005–2017, the level of climate gas emissions has

and that it will continue to do so. Cars are used for

remained relatively stable even though the volume of

60–85% of all journeys to workplaces in Akershus, with

traffic has increased by 15–20% over the same period. A

the exception of Sandvika and Lysaker/Fornebu, where

part of the explanation for this is the switch from petrol-

the proportion is lower. Most of the workplace areas in

to diesel-powered cars, and advances in efficiency and

Akershus have a public transport share of 10–20%. It is

technology in all vehicle groups.

primarily work journeys to and from the centre of Oslo
that are made by public transport, where the proportion

Emissions from site vehicles have increased significantly

is around 70%. In outer areas of Akershus, distances are

since 1991, and account for around 4% of total climate

long and the areas are too sparsely populated to make it
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realistic to establish attractive public transport solutions

municipalities and areas in Akershus, based on figures

on many routes. Figure 10 shows the distribution of

for 2013–2014.
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Figure 10: Distribution of means of transport for work travel in different municipalities and areas in Akershus, 2013
(TØI report 1482/2016)36.

The current cyclist proportion in Akershus is 3.5%
(cycle rides/citizen/day). A national goal of raising this
proportion to 8% has been set. This would entail the
number of cycle rides per citizen per day in Akershus
increasing from 0.11 to 0.27. With the expected growth
in population up to 2023, this means that the number
of cycle rides in Akershus will be around 64 million per
year in 2023. This constitutes an increase of 40 million
or 170% from 2013 levels. The regional plan for physical
activity, sports and outdoor recreation in Akershus
features cycle strategies designed to help address some
of these challenges.37.

1.2.2 Public transport
In 2016, 350 million passengers boarded buses, trams,
metro trains and boats in the Ruter area; an increase of
4.7% on 2015 levels. Ruter’s market share of motorised
passenger traffic in Akershus was 24% in 2016, up
20% on 2015. The number of passengers using public
transport in Akershus rose significantly more than the
increase in the population and the increase in car traffic
in the county in 2016 (Figure 11).
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Figure 11: Development in population, traffic options, public transport journeys and car traffic since 200038
(Ruter annual report 2016).

Ruter has set itself the goal of switching to fossil-free fuel

serve Akershus still run on fossil fuels (diesel and natural

for public transport over the course of 2020 . In 2016,

gas). Carbon emissions from boat traffic in Akershus in

around 35% of total energy consumption in Akershus

2016 totalled approx. 5,800 tons40.

39

public transport was renewable. The share of renewable
energy in total energy consumption for buses was 39%

1.2.3 Light vehicles – zero emissions

in 2016. This share is to increase to around 80% in July

Light vehicles in Akershus (cars and light vans) are

2019 on the start of a new contract for bus services in

principally fuelled by petrol (49.9%) or diesel (45.1%)

Romerike.

(2016). The share of electric cars that same year was
4.6%. However, the sale of electric cars has increased

In 2017, Ruter began testing six electric-battery buses

appreciably over the past 5–6 years. In 2008, only 702

on three different bus routes. These buses use different

electric cars were registered in Akershus, but this figure

types of charging technology. The EU project “CHIC”,

had increased to 24,400 in 2017. Akershus has a higher

a technology development and demonstration project

proportion of electric cars than the national average,

involving hydrogen buses, was concluded in 2016.

which was 3.7% in 2016.

Five hydrogen buses have been operating in ordinary
scheduled traffic since spring 2013. The operation of

The number of electric cars is highest in municipalities

these buses will provisionally continue until the end of

with large urban areas, large numbers of commuters,

2018, in line with the agreement with the City of Oslo

and large populations – such as Asker, Bærum,

and the Akershus County Council. Ruter has slightly

Oppegård and Skedsmo. The number of light electric

more than 150 buses that run on biogas, and several of

vans, however, remains low: only 594 electric vans

their buses use biodiesel (HVO). The use of biofuel and

(approx. 1%) were registered as of June 2017, out of a

biogas is important to the capacity to achieve the goal of

total of 63,221 registered vans. Of these electric vans,

becoming fossil-free by 2020, and until the infrastructure

446 are registered in the Municipality of Bærum. At

for electric buses has been established. The ferries that

national level, 2.1% of all vans run on electricity41.
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State incentives in the form of tax breaks and lower

heavy transport sector, and generates fewer climate

duties for zero-emission vehicles are probably the

gas emissions compared to other biofuels available

key cause of the growth. Driving patterns, distances,

on the market. For long-distance transport, biofuel or

rush-hour traffic and free use of the toll ring-road are

biogas are the only options for achieving complete

all important factors that help explain the high share in

independence of fossil fuels. Many of the county’s refuse

Akershus. Local and regional preparatory work, such as

collection trucks run on biogas generated from the

permission to use public transport lanes and free parking

county’s own food waste. Biofuels have different effects

with charging facilities, have helped make electric cars

on climate gas emissions from a life cycle perspective

an attractive alternative to diesel and petrol-powered

according to criteria in the EU renewables directive and

vehicles in the county.

expanded life cycle analysis based on ISO standards.
Figure 12 illustrates how there are major differences

Hydrogen-powered cars remain in the earliest phase.

in climate effect from different fuels, and depending on

At the end of 2017, there were 88 hydrogen cars in the

which methods for life cycle calculations are used. It is

region (59 in Akershus, 29 in Oslo). The target for 2018

important to take this into account in the choice of biofuel

is 350 hydrogen cars. The county council has launched

(incl. biogas).

two programmes to promote vehicle development:
Subsidy for taxi-owners who purchase hydrogen cars,

There are no zero-emission goods vehicles (electric

and support for the purchase of hydrogen cars in the

or hydrogen) registered in the county. One reason for

municipal sector.

this is that zero-emission technology is less mature in
this area than for light vehicles. The development of

1.2.4 Heavy vehicles – fossil-free

electric vehicles for short-distance heavy transport is

A number of heavy transport vehicles run on biofuel

progressing rapidly, however. Examples of this include

(primarily biodiesel, HVO – Hydrotreated Vegetable

the electric city buses that Ruter is already planning to

Oils) The sale requirement also ensures that the fossil

phase into its public transport services.

fuel contains a share of biofuel. Biogas may prove to
be a good alternative for the transition to a fossil-free

Bensin/diesel (ukonv.råvarer)
Bensin/diesel (EU RED)
Tallolje-biodiesel (HVO)
Skogsflis-FT-diesel
Skogsflis-SNG/metanol/DME
Skogsflis-etanol & biogass
Halm-etanol & biogass
Raps-biodiesel
Sukkerrør-etanol (imp. Brasil)
Hvete-etanol
Organisk avfall-biogass
Gjødsel-biogass
Avlinger-biogass
-20
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EU fornybarhetsdirektivet

50

100

150

170

Isostandard

Figure 12: Biofuels have different effects on climate gas emissions from a life cycle perspective (www.energimyndighetene.se).
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1.2.5 Building and construction sites
Emissions from building and construction sites stem from
transport to and from the sites, construction machines
and energy consumption in the buildings themselves
(drying, lighting and heating), see Figure 13. Fossil-free
and emission-free building and construction sites have
been attracting more and more attention in recent years.

Innvending oppvarming
225 MWh

Transport
900 MWh

Betongherding på plass
567 MWh

Betongherding fugestøp

Energibehov
3 900 MWh

211 MWh

Fasadeoppvarming
37 MWh

Anleggsmaskiner
2000 MWh

Figure 13: Distribution of energy requirements at an average building and construction site (DNV GL, 2017).

Fossil-free building and construction sites are

fossil-free vehicles. This may explain why some groups

an achievable aim because it is possible to use

of fossil-free vehicles are expanding faster than others.

biodiesel (HVO) in most construction machines. Many

Liquid biofuels such as bioethanol and biodiesel are not

municipalities in Akershus – and Akershus County

dependent on separate filling stations, because they can

Council itself – have taken political decisions to require

be mixed in with petrol/diesel.

42

fossil-free building sites for new builds. However,
construction machines that run on electricity or hydrogen

Electric cars still operate with a relatively limited range

are currently in short supply. The Confederation

compared to petrol and diesel vehicles, and there

of Norwegian Enterprise (NHO) and the supplier

will therefore be a greater need for frequently spaced

development programme have united several public

charging points. Revised parking regulations for 2017

sector players and instruments to encourage the market

contain a requirement that 6% of car parks must offer

to develop emission-free construction machines43.

charging facilities44.

1.2.6 Infrastructure for fossil-free fuel

There are currently five hydrogen filling stations in

The opportunity to charge batteries and to fill up with

Akershus and Oslo (Gardermoen, Åråsen, Høvik,

hydrogen, biogas and biofuels is a precondition for using

Sandvika, Gaustad). The City of Oslo and Akershus
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County Council have estimated that it will be necessary

Most biogas filling stations are only accessible to

to establish up to eight hydrogen filling stations to build

individual bus companies, and are not commercially

up a minimum infrastructure for filling hydrogen in the

open to others. The same applies to the refuse

region. This is a part of a shared hydrogen strategy that

companies whose collection vehicles run on biogas.

was adopted in 2014.

There is no publicly accessible infrastructure for filling
biogas for heavy transport (LBG – Liquified BioGas).

Hydrogen strategy for
Akershus and Oslo
The county council adopted a hydrogen strategy
for Oslo and Akershus in 2014. This was rolled
over in 2017, at the same time as the action plan
for 2017–2018 was adopted.
The strategic goals for the hydrogen strategy
are:
 Oslo-Akershus to be among the leading
regions in the world for the trialling and early
introduction of hydrogen for transport, based
on fossil-free fuel production.
 In the period 2014–2018, Oslo-Akershus is to
be among the preferred regions in the world
for the use of hydrogen as a fuel for vehicles,
and is to be offered hydrogen vehicles as from

The City of Oslo is planning to establish an LBG filling
station for heavy transport at Alnabru. An overview
of infrastructure for alternative fuels in Akershus is
presented in Figure 14.

1.3 Opportunities and prioritised areas
In order to achieve the overarching goals for the
transport sector, a number of different measures will
have to be executed in several areas. The estimates
are founded on factors such as the fuel pyramid (Figure
15), with the objective of basing as much transport as
possible on fuel that does not generate climate gas
emissions, ensures low local air pollution, and is based
on renewable resources (Appendix 3). See Figure 12
with regard to the different effects of biofuels on climate
gas emissions. Hydrogen, electricity and biogas are
prioritised fuels that are set to play a key role in the fuel
mix of the future.

2015. By the end of 2018, the goal is for the
two counties to have around 350 vehicles and
20 buses that run on hydrogen.
 Before 2025, Oslo and Akershus are to have
a sufficiently developed network of filling
stations to serve as the basis for a national
and Nordic infrastructure for hydrogen
vehicles. At that time, the number of hydrogen
cars is to have passed 10,000 and the number
of hydrogen buses 60.
Many of the measures in the strategy assume a
strong working relationship between Akershus
County Council and players from the business
community, research, education, organisations,
instruments and other public sector operators.
The strategy action plan has been incorporated
into the programme of actions linked to the
regional plan for climate and energy.
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Figure 14: Map of the infrastructure for biogas, quick chargers and hydrogen filling stations in Akershus (Akershus County
Council, 2017).
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• Null utslipp av klimagasser
og lokal luftforurensning
ved bruk

Hydrogen og elektrisitet
• Produsert av betinget
fornybare ressurser

• Prioritet: personbiler,
varebiler og bybusser

• Produsert av lokale
avfallsressurser og
klimanøytralt i et
livløpsperspektiv
• Prioteriet: busser,
tungtransport
og maritimt

Biogass
• Biodiesel og bioetanol produsert
av betinget fornybare ressurser
• Bærekraftsertifisert og lavest
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Bio-drivstoff

• Prioritet: Omsetningskravet
og til eksisterende bilpark.
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Figure 15: The fuel pyramid illustrates which fuels are preferred in the transport sector (Akershus County Council, 2017).

Through traffic accounts for a significant proportion of

Land strategies:

the individual municipalities’ emissions from road traffic.

 Concentrate the majority of the growth in housing and

In the Oslo-Akershus region, the figure is 1–2%. This

workplaces in prioritised growth areas.

means that the impact from through traffic is limited at

 Develop prioritised growth areas with urban quality.

regional level. The scope for the municipalities and the

 Growth may take precedence over conservation in

county jointly to act is therefore relatively broad with
regard to reducing climate gas emissions from road
traffic. If all the municipalities (incl. the City of Oslo)

prioritised growth areas.
 Outside prioritised growth areas, conservation should
take precedence over growth.

and the county execute measures to cut emissions in

 All types of workplaces, trade and services should be

the transport sector, this will therefore, also reduce the

positioned on the principle of “right business in the

total emissions in the county and thus large parts of the

right place”.

emissions from through traffic in all municipalities in the
county.

1.3.1	Public transport, cycling and
walking are to account for the
growth in passenger traffic

 Develop terminal areas and regional business areas
for goods and logistics outside the towns.
Transport strategies:
 Develop holistic transport systems for the whole
of Oslo and Akershus which help build up regional
structure.
 Develop transport solutions in prioritised growth

Regional plan for land and transport

areas that encourage walking and cycling, easy-

The land and transport strategies demonstrate how the

access public transport journeys and urban quality.

goals in the regional plan for land and transport in Oslo

 Utilise existing and planned transport infrastructure.

and Akershus are to be achieved. They are to ensure

 Respond to growth with high-capacity public

that the Oslo region becomes a sustainable and spacesaving region with an eco-friendly and efficient transport
structure:

transport.
 Develop a goods transport system that promotes
more goods transport by sea and rail, and which
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eases the strain of unnecessary heavy transport on
built-up areas.

Rail transport is a climate-friendly public transport service
that can contribute to growth in transport taking the form
of public transport, cycling and walking. The 2027 route

The climate effect of the subsidiary goal of covering all

model for the Follobanen line in Eastern Norway features

passenger traffic through public transport, cycling and

a significant increase in frequency on many connections,

walking has been calculated (Analysis of measures,

and reduces both waiting and travelling times. As a part of

Civitas 2017) and included as a subsidiary goal for the

the regional plan for land and transport, the Oslo region’s

focus area of transport. Strategies for land administration

nav/satellite strategy for goods and logistics must be

and use, and for switching goods transport from road to

developed further. This will lead to a transfer of means of

rail also have consequences for climate gas emissions

transport from road to rail, thus reducing emissions from

and are key preconditions for the transition into a low-

heavy transport.

emission society. However, the climate effect of this
was not calculated in the analysis of measures, nor

The regional plan for land and transport and the urban

was it included as a subsidiary goal under the focus

environment agreement between the state, county and

area of transport. Measures, strategies and goals for

municipal authorities (2017) also includes a parking policy

reducing car journeys and promoting sustainable land

that could contribute to the switch to fossil-free vehicles.

administration are followed up through the work on the

Preparing conditions for electric cars at Park & Ride car

regional plan for land and transport.

parks and public car parks is an example of this. The
municipalities also have the authority to decide whether

The regional plan for land and transport is to contribute

zero-emission cars are to be allowed to park free of

to ensuring that the entire increase in passenger

charge or for a reduced fee.

traffic people is covered by public transport, cycling or
walking, and that the transport of goods is increasingly

Land administration is also important with regard to

transferred from road to sea and rail. Concentration and

carbon binding in the soil and forest, and to the changes

growth around public transport hubs are key strategies

in soil structure. Draining marshes in connection with

in this regard. Reduced use of cars demands, for

building and construction projects will, for example,

instance, alterations in urban structure, traffic regulation,

reduce carbon storage and generate equally large

prioritisation of land for car parks and well-developed

emissions as mining peat. The regional plan for land

public transport services. The regional plan for land and

and transport contains strategies and guidelines for

transport is a precondition for the capacity to achieve

growth and conservation within and outside prioritised

major reductions in road traffic, for example, because

growth areas. This makes it possible to plan for long-term

a good land policy and well-developed public transport

development of the different places, at the same time as

services mean fewer drawbacks on the introduction of

reducing losses of green areas and carbon binding as a

restrictive measures on car use.

whole.

In order to boost the share of cycling, preparations must

Increasing the efficiency of payload transport by

be made for parking and cycle paths. Electric cycles

increasing loads and reducing the number of transports

can help increase the share of cycling by reducing

and the distances covered, is another measure designed

obstacles to cycling. They make it easier to carry goods

to reduce climate gas emissions for the transport

and passengers, and people can cycle longer distances.

sector. This is not part of the regional plan for climate

Ride sharing and carpooling schemes involving a high

and energy. The regional plan for mass handling

proportion of zero-emission vehicles can help not

management contains measures intended to reduce the

only to reduce the number of cars on the roads, but

need for transport, for example by establishing areas

also to promote the switch to zero-emission vehicles.

for the reception of surplus materials close to central

Such schemes are, however, dependent on good land

development areas. This is in line with the regional plan

administration and concentration.

for land and transport. The forestry strategy for Oslo and
Akershus has the stated goal of preparing conditions
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for increased total weight of timber transporters so as to

tender processes. Ruter makes stringent environmental

reduce transport needs.

demands in its tenders, and rewards the use of fuel with
low climate gas emissions.

Road user payment system and Oslo
Package 3

Battery-powered electric buses are a good zero-

Oslo Package 3, which was revised in June 2016,

emission alternative to standard city buses in built-up

contains the goal of ensuring that growth in the

areas. Ruter has been testing such buses with different

passenger traffic is accommodated through public

types of charging technology since 2017. On regional

transport, cycling and walking. In addition, it includes an

routes, where longer buses are used that drive longer

objective of a 15% reduction in car traffic through the toll

distances, it may be more relevant to use hydrogen as

road sections.

the fuel. The operation of the five hydrogen buses will
be continued, and Ruter is working to secure financing

The road user payment system in Oslo Package

of a new hydrogen bus project involving the use of up

3 features differentiation on the basis of time and

to ten buses in ordinary operation. Public transport by

environment, and provides incentives aimed at not only

boat/ferry in Akershus has the potential to become up to

reducing car usage, but also switching to an eco-friendly

100% fossil-free within the terms of existing contracts by

car fleet. According to the plan, the road user payment

converting the Nesodd boats from gas to electric battery

system is to be expanded by the establishment of new

power, and by switching to renewable diesel (HVO) in

toll road sections around the city limits and internally in

the fast ferries.

Oslo , and the toll system will be adjusted in connection
45

with this; for example, a new, low rate will be introduced

As a part of the focus area of waste and wastewater,

for zero-emission vehicles.

one of the goals is to increase biogas production for fuel
to 250 GWh. In order to simulate increased production,

In the future, electronic road pricing could become a

it is important to ensure demand for sustainable

viable option to the present toll system. This could, for

biofuel or biogas with low climate gas emissions, so

example, involve inserting a chip in vehicles to register

as to strengthen the market. Biogas generated from

type of fuel, geographical location and number of

waste fractions in Norway generally has an extremely

kilometres driven. This would make it possible to charge

positive effect on the climate compared to other fuels.

vehicle operators more accurately in relation to their

Even though public transport accounts for just a small

use of the roads, and depending on whether they drive

proportion of the total emissions from transport (37,000

mainly in urban or rural areas. However, the technology

tons out of 1.3 million tons of CO2e), Ruter is a key

required to introduce such a system is not yet available.

player for stimulating the market for biofuels with low
climate gas emissions. This will make it easier to convert
long-distance and heavy transport, for which viable zeroemission options do not currently exist, to switch to such

1.3.2	Public transport
and fossil-free fuel

fuels.
Ruter has plans to test autonomous vehicles. From
2018, the company wants to launch tests of a fleet of

In its Fossil-free 2020 strategy, Ruter has included a

autonomous minibuses, operating in mixed traffic. Such

goal of only using sustainable, fossil-free fuel in public

vehicles can contribute to improving public transport

transport. Ruter is likewise considering how to take

services for users, for example, by carrying them more

the next step and make public transport emission-

efficiently to their buses/trains to continue their journeys.

free. While this transition is under way, Ruter is
simultaneously to increase public transport capacity
and ensure operational reliability. Ruter’s key resource
for switching to fossil-free public transport is the use of
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1.3.3	Light vehicles towards
zero emissions

Life cycle analyses
for electric cars
 Life cycle analyses reveal that electric cars

Most of the climate gas emissions in Akershus stem from

powered by lithium batteries are more climate-

light vehicles. Converting such vehicles to zero-emission

friendly than cars that run on fossil fuels.

technology is thus a key factor in achieving the climate

 With the number of electric cars continuing to

goal in the county. As indicated in the fuel pyramid

rise, however, the number of lithium batteries

(Figure 15), hydrogen and electricity are prioritised fuels

in circulation will require establishment of

for light vehicles.

appropriate structures for dealing with used
car batteries.

Sales of electric cars in Akershus in March 2017

 Almost all the material in a lithium battery can

accounted for 18.4% of new sales (20% chargeable

be recycled. The metals can be used in new

hybrids)46. Sales of hydrogen cars are predicted to

batteries, avoiding the need to extract fresh

double in 2017 compared to 2016, but the number of

lithium, for example.

vehicles remains low. While new models of electric

 An “expired” car battery still contains 70%

battery cars continue to appear, there are still only

capacity, and can therefore be used as

two models of hydrogen car to choose between on

a small domestic energy storage unit, or

the Norwegian market. It is expected that the cost of

recycled.

hydrogen cars will follow the same development pattern

 According to a report from Lux Research,

as for electric cars as their numbers increase. Sales

there will probably be 65 GWh of battery

of electric vans remain remarkably limited, accounting

capacity available from discarded electric

for just 1% or so of the total number of goods vehicles
registered in the county. The use of biogas for cars is

vehicles in 2035.
 Both Renault and Nissan are looking into

not widespread in Norway, and the market for fossil-free

options for better ways to utilise the batteries,

cars in Akershus is dominated by electric models. In

but neither has yet launched a large-scale

some cases, however, it might be viable to start using

initiative. More research and innovation will

cars powered by biogas where conditions are in place to

be needed to establish how best to utilise the

support this.

residual capacity in expired car batteries.
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Developments in the field of cars and vans indicate that
the challenge is appreciable if the target for sales of only
zero-emission light vehicles in 2025 is to be achieved.

1.3.4	Heavy vehicles can
become fossil-free

The choice of type of zero-emission vehicle will depend
on driving patterns, available infrastructure and individual

Both biogas and biodiesel can help cut climate gas

technology preferences. No matter what, the pace must

emissions from heavy vehicles quickly. The reason

be increased and more measures must be launched

for this is that mature technology is available for these

if the target is to be reached. For both electric and

vehicles, and that it is less of a challenge to expand

hydrogen cars, it is essential to maintain the associated

the infrastructure for these fuels than for electricity and

financial incentives until these vehicles can compete on

hydrogen. The advantage of biodiesel/HVO is that it can

price with conventional vehicles. Different strategies will

be used “as is” in diesel engines, thus allowing utilisation

have to be used to encourage private and commercial

of existing infrastructure. Most biodiesel is, however,

users, respectively, to switch to zero-emission vehicles

imported. This entails less control of where the raw

given that these two groups make different demands on

material comes from, as well as longer transportation

mobility and capacity, for example. This must be taken

of the fuel. This can lead to higher emissions of climate

into account when choosing which measures to apply.

gases compared to using biogas produced locally from

The purchase of vehicles and transport services within

waste.

own business, as well as vehicles for public transport,
are within the purview of the municipal and county

The Oslofjord Region as a whole has potential for 1 TWh

authorities, and these authorities are thus in a position to

of biogas from wet organic waste (sludge, manure and

stimulate the market for zero-emission cars and vans.

food). This is equivalent to 100 million Nm3 of biogas,
which could replace 100 million litres of diesel – or three

Akershus County Council issues taxi licences, where

times the amount of fuel Ruter consumes per year.

environmental demands can be applied. The City of

The Confederation of Norwegian Enterprise (NHO)

Oslo is to introduce requirements for zero-emission taxis

roadmap highlights biogas as having significant potential

in its licences as from 2020. Akershus County Council

in the sector. However, locally produced biogas would

is to establish which environmental requirements are

not be able to cover the entire demand associated

realistic for taxis in its licensing area. This is to lay the

with converting heavy transport to fossil-free fuel, on

foundations for proposing which measures can be

account of limited resources. It is therefore important

implemented to reduce climate gas emissions from taxis

simultaneously to prepare conditions for the production

in Akershus.

of biodiesel/HVO from local sources of waste such as
wood waste/woodchip (Chapter 4, Agriculture). It will

Autonomous vehicles may reduce car traffic and help

also take time to replace the vehicle fleet. Available

facilitate energy transition in the road sector. This is

biodiesel should therefore be used as a fuel additive

because autonomous vehicles – which are often electric

in older vehicles, while biogas is prioritised for new

– encourage the practice of sharing vehicles with others

vehicles.

and improve the flow in traffic. On the other hand, the
introduction of autonomous vehicles may result in lower

The technology is not yet mature enough to allow zero-

costs and improved accessibility – which, in turn, may

emission options for heavy vehicles, with the exception

result in an increase in road transport. It is likely that

of city buses. Technology regarding short-distance

the technologies in this field will develop rapidly, but

goods vehicles is developing rapidly, however. ASKO is

for them to be applied in practice, it will be necessary

one of the transport consumers that is currently taking

to change laws, standards and framework conditions,

the lead in introducing new technology. For example,

adapting them to the purpose. It is important to track

they have already started using one electric goods

developments in autonomous vehicles, and to evaluate

vehicle, and have placed orders for four hydrogen goods

whether they can contribute to faster development

vehicles for delivery in 2018. It will be important to test

towards zero-emission vehicles and reduced road traffic.

zero-emission technology on different types of heavy
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vehicles through pilot and demonstration projects of this

Public sector players can make stringent demands on

kind. A good working relationship with NHO and heavy

building and construction sites in their tenders so as

transport operators is essential in making this switch,

to influence the market towards development of zero-

given that the public sector has little room to manoeuvre

emission technology in this sector.

in this industry. Nevertheless, the public sector can
use procurements as a means to encourage the heavy
transport sector to choose fossil-free/zero-emission
options by requiring goods to be delivered via fossil-free/
zero-emission solutions, and by introducing fossil-free

1.3.6	Infrastructure for
fossil-free fuel

zones for the delivery of goods in towns.
It is challenging to convince citizens, the business
community and public transport operators to switch to

1.3.5	Fossil-free and emission-free
building and construction sites

fossil-free fuel without having sufficient infrastructure
in place. The expansion of infrastructure for fossil-free
fuel must be viewed in a regional/interregional context
given that transport often crosses municipal and county

It is possible to reduce climate gas emissions from

borders. Market development for fuel and vehicles

building and construction sites by 99% compared to

is also dependent on a large geographical area. The

conventional solutions. This can be done by switching

establishment of charging and filling stations requires

from fossil-based heating, energy and fuel consumption

land, and it may be appropriate to utilise existing

to renewable options such as electricity, district heating

infrastructure when developing and expanding facilities

and bioenergy . Changes must be made in three areas:

for fossil-free fuel. In the future, it may be relevant for

heating and drying, use of site vehicles, and transport to

municipalities to demand that petrol stations transform

and from the building site.

into “energy stations” that offer biogas, hydrogen and

47

charging facilities as well.
It is possible to reduce emissions from heating, lighting
and drying by using existing infrastructure on building

Filling stations for hydrogen

and construction sites – district heating and electricity,

By the end of 2018, six filling stations are to have been

for example. If consideration is given to this aspect

established in the region: Follo (Nygård junction), Øvre

early in the planning phase, operating costs can be

Romerike (Gardermoen), Nedre Romerike (Hvam to

cut because electricity and district heating are low-cost

replace Åråsen), the Western Region (Stabekk and

options compared to using diesel. Fossil-free building

Høvik), and Oslo (Gaustad). Investment in and operation

and construction sites are considered to represent an

of hydrogen filling stations during an introductory phase

easily achievable goal, because all that is required is to

will depend on support from the public sector – in the

use biodiesel (HVO) in the site vehicles. Switching to

same way as charging stations for electric vehicles did.

zero-emission site vehicles should therefore be an aim

Akershus County Council has established a subsidy

where this is possible, particularly in densely built-up

scheme for the operation of such filling stations. It is

areas with accessible infrastructure. While it is true that

expected that the subsidy scheme for operation, together

the market is not yet fully mature, a steady increase

with the Enova scheme for investment in hydrogen

in demand for this from multiple public sector players

stations, will provide the support necessary to establish

will likely result in suppliers starting to show both the

sufficient infrastructure in Akershus and the neighbouring

willingness and the ability to change. Public sector

regions.

players can make stringent demands on building and
construction sites in their tenders so as to influence

Charging infrastructure

the market towards development of zero-emission

The EU recommends there being one charging station

technology in this sector.

per 10 electric vehicles, and the Norwegian Electric
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Vehicle Association recommends one quick charger

Electrification of the transport sector has led an

per 100 electric vehicles to assure sufficient charging

increasing number of players to question whether

infrastructure for such vehicles. This is a need that

grid capacity is sufficient to meet a constantly rising

should be considered as more electric vehicles start to

demand for current and power. The Norwegian Water

appear and many people have access to charging set-

Resources and Energy Directorate (NVE) has carried

ups in their own home. For example, Oslo has estimated

out an analysis of the power grid and what it would mean

that a sufficient level would be one charging station per

if zero-emission vehicles were to account for 100% of

100 electric vehicles.

new car sales in 2025. The report demonstrates that the
average load from charging electric cars is low, and that

Charging infrastructure is starting to be well-developed in

the Norwegian grid would be able to handle a switch

Akershus, and it is a profitable business along the most

to 1.5 million electric cars. It is important that this be

heavily trafficked roads. In order to ensure that people

viewed in relation to the total requirement for electricity

can use electric cars for longer journeys, it is necessary

and the opportunities to achieve reductions in electricity

to establish quick chargers along the key transport

consumption in buildings, for example. New systems

routes, both nationally and on county roads. Quick

for charging may reduce potential challenges in the

chargers are still few and far between along some of

power grid as a result of increased charging of electric

the county roads and in areas with weak infrastructure.

vehicles. NVE recommends that the grid companies

These are areas where it is not yet profitable for private

consider reinvesting in components with significantly

operators to invest in quick chargers.

higher capacity than those in use today, such that the
grid becomes better equipped to tackle full electrification

Private users should primarily charge their vehicles at

of the transport sector48.

home, ideally overnight in order to help reduce power
peaks. One challenge is the lack of charging facilities in

Filling stations for biogas

housing associations and jointly owned properties. Here,

There are several filling stations for compressed biogas

residents may disagree on the distribution of costs, the

(CBG), but most are for buses and refuse disposal

need for sufficient charging facilities, and the upgrade

vehicles and are therefore not commercially accessible.

required to ensure sufficient current. Continued work to

There are no filling stations for liquefied biogas (LBG,

prepare conditions for charging facilities at public car

relevant for long-distance transport) in Akershus, and no

parks is also necessary. Most of the charging stations

report has been prepared on how many filling stations

feature Schuko chargers (overview of charging stations

are required or where they should be located to achieve

in the municipalities, Appendix 4). These do not accord

a minimum infrastructure.

with requirements set out in EU standards for charging
infrastructure, and should be upgraded to Type 2
chargers.
Taxis and business operators have different needs
regarding charging infrastructure. Their vehicles are
more often in use, and cover longer distances per day.
For taxis and commercial vehicles, it will therefore be
necessary to establish prioritised charging stations
which guarantee access to fast and frequent charging
during working hours. This, in turn, will require more
quick chargers along the most common routes, as
well as a system for guaranteeing charging. The route
from Oslo to Gardermoen Airport is one example of a
stretch of road where quick charging facilities should be
established for taxis and commercial vehicles.
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2	Stationary
combustion
Goals
Stationary
combustion
S1
S2

Climate gas emissions from stationary energy to be reduced by at least 90% by 2030
compared to 1991 levels, without increasing electricity consumption.
Combustion of fossil oil and gas for heating buildings and generating district heating to
be phased out by 2030.
The share of local, renewable energy for heating, cooling and electricity-specific
consumption in buildings to have increased by 2030.

Regional plan for climate and energy in Akershus

2.1 The background for the objectives

heating. It is estimated that implementing measures

Direct emissions of climate gases from the focus area

over and above those required by law will produce a

of stationary combustion include emissions from the

reduction of 96–98% compared with 1991 levels (Figure

heating of buildings, energy supply and process heat

16). Towards 2050, it is assumed that emissions will be

in industry. In this context, “buildings” is taken to mean

reduced to almost zero. This indicates that it is possible

residences, office buildings, other commercial premises,

and realistic to achieve a goal of 90% reduction in direct

agricultural buildings, industrial buildings and mining

climate gas emissions from stationary combustion

buildings. The distinguishing feature of this category

by 2030. Reduction of climate gas emissions from

is that combustion takes place in installations with a

agricultural buildings is a separate goal for the focus

fixed geographical location. Process heat in industry

area of agriculture (fossil-free agriculture). Reduction of

accounts for an extremely small part of the emissions

climate gas emissions from buildings in the building and

from stationary combustion in Akershus, and reductions

construction sector is a separate goal under transport

from this source have not been included in the analysis

(fossil-free building and construction sites).

of measures.
The use of electricity generates no direct climate gas
Direct climate gas emissions from stationary combustion

emissions49. Production of electricity can, however,

account for 7% of direct emissions in Akershus and

result in indirect emissions from a life cycle perspective.

are therefore relatively minor in comparison with other

Reduced electricity consumption from the central grid will

sectors. The construction sector has a major impact on

also help decrease the need to expand grid capacity and

resource consumption, however, and on the shaping of

to even out power peaks. At the same time, it frees up

the low-emission society of the future. Indirect climate

electricity for use in the transport sector. It is therefore

gas emissions from materials and installations used

important not to increase electricity consumption in

in construction constitute a significant portion of total

buildings when phasing out the use of fuel oil. Phasing

emissions from buildings (Chapter 5, Indirect emissions).

out oil-fired boilers thus makes it necessary to find
alternative, renewable sources of energy to cover the

By prohibiting the use of mineral oil for heating in

requirements not met by measures to improve energy

household residences and in commercial buildings, it

efficiency. Local production of renewable energy

should be possible to cut climate gas emissions by 80%

can involve the use of sources such as solar energy,

in 2020 compared to 1991 levels. This will also include

bioenergy and geothermal energy.

industrial and mining buildings that use mineral oil for

Framskriving, stasjonær forbrenning, Akershus fylke
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Figure 16: Projection of emissions from stationary combustion (heating buildings and energy generation) in Akershus with
measures.1991 = Index 1.0 (Civitas/Asplan Viak, 2017)
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2.2. Status – stationary combustion

a licence52. A typical private solar power installation

In 2015, climate gas emissions from the area of heating

generates around 4–5 kW (Eastern Norway) or

in other commercial premises/households accounted for

thereabouts. This means that it is sufficient to cover 25%

around 4% of total emissions in Akershus, see Figure

of the electricity consumption of an average household.

16. These emissions were divided differently in different
sectors:50

Emissions from energy supply were almost negligible

 Households: 40% of the emissions

in 2015, accounting for just 0.2% of the total direct

 Service businesses: 42% of the emissions

emissions of climate gases in Akershus. Some mineral

 Building and construction activities: 12% of the

oil and fossil natural gas are still used to cover peak

emissions
 Primary sector businesses: 6% of the emissions.

load and as a support fuel in district heating plants
in Akershus. In Akershus County Council, a total of
490 GWh of district heating is generated at 14 plants.

In addition to this, there are emissions from industry

Geothermal heat in energy wells for heating has also

and mining. Emissions from this area comprise the

been implemented in several schools in the Akershus

combustion of fuel oil for heating buildings, and

region. District heating is generated from the energy

generation of process heat for industrial production.

carriers bioenergy (232.6 GWh), electricity (43.9 GWh),

(approx. 2.5% of the total direct climate gas emissions in

ambient heat (198.5 GWh) and oil/LPG (14.6 GWh).

Akershus). It is assumed that heating buildings (incl. hot
tap water) accounts for around 25% of the emissions.

In 2014, Akershus EnergiPark53 supplied 65.9 GWh of
heating and 10.6 GWh of cooling. The district heating

The development of emissions from stationary

plant uses woodchip as fuel. The share of bioenergy

combustion has shown a downward trend in the period

and ambient heating used in the district heating is 76%.

1991 through 2017, largely on account of energy

This is followed by electricity for heat pumps and electric

efficiency measures in buildings, and the phasing in of

boilers in the amount of 21%.

heat pumps and biofuel in step with cuts in fossil fuels.
Emissions from heating in other business premises and

2.3 Opportunities and prioritised areas

households are predominant throughout the period.

The circular economy is an important framework in the

In total, the decrease in emissions from stationary

context of the transition into a low-emission society. This

combustion totalled 50% for the period 1991–2013, and

also applies in the construction industry. On account

fully 65% from 1991 through 2015.

of the life cycle perspective, the location of buildings,
the choice of materials and the reuse of same are all

Emissions of climate gases are not expected to rise in

important with regard to indirect climate gas emissions,

the coming years, even though local energy production

effective use of renewable resources, and reduction of

may increase. The reasons for this include the ongoing

waste54. The choice of materials and reduction of waste

work to expand the prohibition of mineral oil, and the

in the construction industry will be examined in more

expectation that all new local energy production will be

depth in Chapter 5, Indirect climate gas emissions.

based on 100% renewable sources. Fossil-fuel based
heating is currently being phased out in public sector

Existing buildings will continue to account for the largest

buildings in Akershus.

proportion of the building mass in 2050. The majority of
the buildings were constructed on the basis of previous

2.2.1	Local production of renewable
energy
The energy balance (Figure 4) shows production of 837
GWh of hydropower, 16 GWh of thermal power and 1.2
GWh of electricity from solar panels (licensed)51. There
are no official sources of figures for installed capacity or
annual production of solar energy that does not require
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industry. Even though work has been done in this

2.3.2	Increased use of local renewable
energy

area for many years, there is still appreciable potential

Function and location must be taken into consideration

for introducing energy-efficient measures in existing

when choosing a source of energy for heating. In heavily

buildings . EPC contracts, for instance, constitute a

built-up areas, district heating from biomass or waste

useful tool in cutting energy consumption in existing

incineration can be used. Bioheat production from

buildings.

woodchip can also be used in community heating plants

therefore remains a key measure for the construction

55

and small installations. Heat pumps can be a useful
Taking into account other measures such as the switch

option in detached single residences. Solar-thermal

to electric vehicles, it is likely that the demand for

panels and geothermal energy wells may be appropriate

electricity in Akershus will rise. In order to reduce the

in places where infrastructure for water-borne heating

demand for electricity and to avoid having to increase

has already been established. In the development of

imports of electricity into the county, it is necessary to

towns and densely populated areas, consideration

view the total demand for electricity in the county in

should be given to how local energy resources and

relation to the use of electricity in the construction and

existing infrastructure can be used, and how conditions

transport sectors. This could lay the foundations for a

can be prepared for micro-energy systems.

goal of reduced electricity consumption in Akershus so
as to follow up on the national target of cutting energy

Solar panels on existing buildings and new builds

consumption in existing buildings by 10 TWh.

present a viable alternative for local electricity
generation. Solar energy is the form of energy growing

2.3.1	Phasing out the use of mineral oil for
heating buildings and from energy
supply

most strongly at global level56, and it is an industry

The primary driver for phasing out oil-fired boilers for

in 2016. Its vision is for the Norwegian solar energy

heating buildings is a national prohibition. Consideration

industry and supplier sector to be market leaders at

is now being given to expanding the prohibition against

both national and international level. Obstacles to

firing with fuel oil in households and commercial

installing solar panels in private households include high

buildings also to encompass production buildings in

investment costs and a shortage of skills.58 Investment

agriculture, and temporary buildings. Peak load at

costs have changed, however, and in many cases it will

district heating plants and mineral oil for process heat

be possible to cover these costs through savings over a

for industrial production have not been included thus far.

relatively short period. Research has also demonstrated

Enova has established support schemes for phasing out

that assistance in overcoming transaction costs linked to

oil-fired boilers and installing heating solutions based on

the purchase of solar panels (building permit processing

renewable sources of energy.

and offering “solar energy packages”) is crucial to

that has export potential in Norway as well57. The solar
energy cluster established in Akershus was launched

the promotion of local energy production from solar
District heating production in Akershus is almost fossil-

panels59 . In order to tackle this challenge, sun maps

free, but some fossil fuel is still used to cover peak load.

can be prepared to show how much solar energy can

It could be quite a challenge to phase out this remaining

be generated on different properties. It is also important

volume because any such initiative must be balanced

to provide information about whether it is necessary to

against supply reliability considerations. Akershus Energi

apply for a building permit. The municipalities can also

is one example of a supplier that bases its production

simplify building permits for solar energy installations for

on local renewable sources (woodchip) and experiments

private households. Storing energy generated from solar

with new technologies such as solar heat. Fuel oil is still

panels remains a challenge, and this must be solved

used to cover some of the peak load requirements at

in order to ensure more efficient use of the electricity

Årnes. The plant used 7% oil in 2016.

generated using solar energy.
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3	Waste and
wastewater
Goals
Waste and
wastewater
AA 1

Climate gas emissions from the waste and wastewater sector to be cut by at least 80%
by 2030, compared to 1991 levels.
Climate gas emissions from landfills to be cut by at least 80% by 2030, compared to
1991 levels.

AA 2

Production of biogas for fuel to increase to at least 250 GWh by 2030.

AA 3

All bioresidue from the production of biogas to be utilised for fertilizer by 2030.
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3.1. The background for the objectives

Avfallsreduksjon

Lage mindre avfall

Ombruk

Bruke ting om igjen

Material gjenvinning

Lage nytt av brukt

Energi utnyttelse

Brenne

Deponering

Legge på godkjent deponi

Figure 17: Waste hierarchy (Store norske leksikon)

The waste hierarchy sets out the framework for the focus

in this sector as in the period 1991–2015, emissions

area (Figure 17). The waste hierarchy demonstrates how

of methane from landfills will be 20% lower in 2020

waste should be processed: First waste reduction, then

and 50% lower in 2030 than in 2015, without additional

reuse, material recovery, energy utilisation and finally

measures; see Figure 18. This means that emissions

landfill . Reduced consumption, reuse and material

of landfill gas will account for approx. 2.5% of total

recovery that generate indirect climate gas emissions

emissions in 2030 and even less in 2050. Most of this

are covered in Chapter 5, Indirect climate gas emissions.

reduction will be achieved without having to implement

60

additional measures. In order to achieve the primary goal
Direct climate gas emissions from the waste and

of an 80% reduction in the waste and wastewater sector,

wastewater sector in Akershus primarily stem from

however, measures must be launched to cut emissions

landfills (landfill gas). With the same rate of reduction

from landfills by 10,000 tons of CO2e.

Framskriving av utslipp fra avfallsdeponier, Akershus fylke
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2000

2005

2010

2015

2020

2025

2030

2035

2040

2045

2050

Referansebane avfallsdeponier (deponigass)

Figure 18: Projection of emissions from landfills (leaks of the landfill gas methane). 1991 = index 1.0
(Civitas/Asplan Viak, 2017).
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The waste and energy sector contains significant

is burned off (torched), but some is used to produce

potential for energy generation. The goal of 250 GWh of

power and heat. Of the 24 landfills for ordinary waste that

biogas production is based on available waste resources

release methane gas in the county, only three are active.

from wet organic material in Oslo and Akershus. The

At eight landfills – including the three active ones – gas

City of Oslo’s biogas plant is included here. Calculations

capture has been introduced. A large proportion of the

indicate that in the period up to 2030, Oslo and Akershus

emissions that are not captured likely stem from the 15

have the potential to increase production of biogas

landfills in Akershus where no gas capture system has

for fuel from food waste to 180 GWh, 60 GWh from

been installed.

livestock manure and 12 GWh from wastewater sludge .
61

GWh of capacity. Part of the biogas generated from

3.2.2	Waste and wastewater management
and biogas production

wastewater sludge can also be upgraded to fuel, and

In Akershus, wastewater and wastewater sludge

goal achievement will thus become less dependent on

are dealt with at six water treatment plants. All water

sorting food waste.

treatment plants produce methane/biogas from treating

Existing purification plants present an additional 100

wastewater sludge. The biogas generated is used
An increase in biogas production for fuel will also help

internally at the plants for heating and electricity, while

reduce direct climate gas emissions in the transport

surplus gas is torched. VEAS has plans to establish

sector. Bioresidue is a product of biogas generation and

production of fuel from biogas with a capacity of 70

can, for example, be used as a replacement for artificial

GWh and the option to expand by a further 70 GWh.

fertilizer in agriculture. Utilisation of bioresidue will also

The Nordre Romerike wastewater plant and the Søndre

boost economic conditions for biogas producers.

Follo Water Treatment Plant are also expanding capacity
and renovating their treatment facilities. Both have a

3.2 Status – waste and wastewater

capacity of 9 GWh. Romerike biogas plant (RBA) in the

In 2015, direct climate gas emissions from the waste and

Municipality of Nes is owned by the City of Oslo and

wastewater sector accounted for around 4% of direct

has a total capacity of 42 GWh; it is the only plant that

climate gas emissions in the county. The biggest source

generates biogas for fuel in Akershus.

of emissions is leakage of landfill gas (methane)62.
Emissions from this sector have shown a steady decline

Akershus has three inter-municipal refuse companies

throughout the period 1991–2015. The drop was fully

that are responsible for the treatment of waste in the

33% in the period 1991–2013.

municipalities: Follo Ren, Romerike Avfallsforedling
(ROAF) and Øvre Romerike Avfallsselskap. Follo Ren

3.2.1 Landfills

and ROAF organise refuse collection through tender

It is not permitted to use wet organic waste as landfill in

processes, while the municipalities covered by ØRAS

Norway, but old landfills continue releasing methane long

have to arrange the collection of household waste

after they have been discontinued as active facilities.

themselves. The refuse companies play a key role in

Emissions from these landfills will naturally decrease

sorting food waste and delivering it to biogas production

gradually as the organic material progressively decays.

facilities, cf. Table 2. For additional information about

Of the estimated emissions from landfills, approx. 50%

refuse treatment and material recovery, see Section

was collected in gas capture systems. Most of the gas

5.1.2.
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Table 3: Overview of refuse companies in Akershus, incl. biogas production (Biogass Oslofjord, 2016).
Food waste and biogas

Romerike
Avfallsforedling IKS
(ROAF)

Aurskog-Høland, Enebakk, Fet,
Gjerdrum, Lørenskog, Nittedal,
Rælingen, Skedsmo, Sørum,
Rømskog

Sorts food waste that is sent to the Hadeland & Ringerike
refuse company (HRA) biogas installation at Jevnaker.
ROAF uses biogas in its refuse collection vehicles.

Øvre Romerike
Avfallsselskap IKS
(ØRAS)

Eidsvoll, Hurdal, Ullensaker,
Nannestad

ØRAS refuse collection vehicles with Norsk Gjenvinning
run on diesel. Makes compost from bioresidue from its food
waste, which is sent to Nes biogas plant for the production
of biogas.

MOVAR IKS

Vestby, Moss, Rygge, Råde,
Våler

Sorts food waste which is sent to Greve biogas plant for
the production of biogas, and operates refuse collection
vehicles that run on biogas.

Asker

Asker

Sorts food waste that is sent to Greve biogas plant in
Vestfold. Refuse collection vehicles in Asker run on biogas.

Bærum

Bærum

Started sorting food waste in 2017 and will include a
requirement for refuse collection vehicles to run on biogas
in its next tender.

FolloRen

Frogn, Nesodden, Oppegård,
Ski, Ås

Follo Ren introduced the sorting of food waste in 2017
and works with ROAF on post-treatment of food waste
and plastic. Biogas to be considered for refuse collection
vehicles.

Romerike biogas plant

Nes/Oslo

Receives food waste from the citizens of the Municipality of
Nes and the City of Oslo, and makes bioresidue for organic
biofertilizer. Upgrades biogas to fuel quality.
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Figure 19: Circular economy (www.trippel.sdg.no).
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3.3 Opportunities and prioritised areas

3.3.2	Production of biogas and biofertilizer

Since the 1990s, the waste and wastewater sector has

Biogas production is defined as material recovery

been working actively to combat environmental problems

because it involves making a new product from waste.

and reduce climate gas emissions. This includes

Biogas production for fuel generates greater climate

both improving resource efficiency and developing

benefit than using the gas for heating and electricity. The

circuit-based thinking, see Figure 19. Developments in

reason for this is that biogas for fuel actually replaces

technology and markets, as well as market opportunities,

fossil fuel, while other renewable forms of energy can

have made it possible to use resources more efficiently

be used for heating and generating electricity. Raw

and retain them in the circuit for as long as possible

materials for the production of biofuel should ideally be

without generating waste. For the waste and wastewater

collected from by-products and wastel64. This would

sector, circular economy and bioeconomy are

base production on material flows which the county

important and relevant trends for societal development.

and municipal authorities already influence through

Bioeconomy accords a value to biomass (e.g. wet

their roles as owners of refuse companies and as

organic waste) and gives it the status of a resource with

bodies responsible for the premises for public transport.

the capacity to replace fossil-based resources. For its

Calculations indicate that each GWh of biogas produced

part, circular economy has to do with keeping waste and

generates an increase in value of NOK 2 million and 1.7

wastewater in the circuit for as long as possible. Major

FTEs65.

opportunities for commercial development exist in this
sector. (see Section 5.2.2 regarding material recovery).

The water treatment plants in Akershus and Romerike
biogas plant have a total capacity of 140 GWh. Of

3.3.1 Landfill gas

this biogas, 42 GWh can be upgraded to fuel. A large

Two measures are relevant in reducing emissions of

proportion of the biogas from the water treatment plants

climate gas from landfills: gas capture and/or oxidising

is simply torched. Several water treatment plants are

cover. Gas capture allows the energy to be used

currently in a phase where they need to renovate,

for heating or electricity. The analysis of measures

expand or build new facilities. In this context, conditions

considers it cost-inefficient to implement additional

should be established for using existing infrastructure for

measures to reduce these emissions, given that the

the local production of biogas for fuel, and for including

emissions are already showing a natural sharp decline.

resources other than wastewater sludge.

The issue of whether it will be viable to improve the
existing plants depends on factors such as the remaining

Bioresidue is a by-product from biogas production and

lifetime of the landfill in question, its design and the

can be used for fertilizer. Research is being conducted

quality of the methane . – The Klimasats scheme

into how bioresidue can be used as a replacement for

provides support for such measures, and consideration

peat products. However, bioresidue produced from

should be given to whether new examinations should

sludge is subject to stricter requirements than bioresidue

be performed at some landfills to establish whether they

from food waste. Sludge-based bioresidue can only be

feature greater gas potential than previously assumed.

used as a soil enrichment agent, and not as high-value

Discontinued and active landfills can be mapped and

fertilizer. For this reason, it is accorded less value. The

inspected, with the information forming the basis for

fertilizer regulations are currently being revised, and

applications to Klimasats for measures to reduce

this may result in a change to the framework conditions

methane gas emissions.

for using bioresidue for biofertilizer. It is important that

63

bioresidue be returned to the soil.
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The principle of local circuit and the proximity principle66

transport, vehicle acquisitions and operation, and zoning/

both favour the use of biogas locally. The use of biogas

localisation. Regional collaboration is also important in

in refuse collection vehicles is a good illustration of how

finding the most appropriate circuits for different waste

the local circuit works. Production of biogas for fuel and

fractions. Akershus County Council is a participant in the

bioresidue for fertilizer are dependent on demand in the

Biogass Oslofjord project. This is a working relationship

market. In this context, the public sector as a purchaser

involving the Counties of Akershus, Buskerud, Østfold,

can lay down requirements for vehicles that run on

Vestfold and Telemark, and the City of Oslo. Biogass

biogas, and prepare conditions for filling infrastructure.

Oslofjord is designed to unlock the potential inherent

67

in sustainable regional utilisation of the energy in
Production of gases containing methane, biogas and

fertilizer, sludge and waste from the Oslofjord Region.

landfill gas can be coordinated and thus generate

The project involves working to boost biogas production

greater positive effects from the perspective of social

and the use of biogas in the transport sector, and to

economics than if they were developed in parallel on

develop bioresidue into a more valuable product such as

a smaller scale and in separate locations. This means

biofertilizer.

that a closer working relationship should be established
between the waste and wastewater sector, public

AKERSHUS COUNTY COUNCIL | 51

Regional plan for climate and energy in Akershus

4 Agriculture
Goals
L1B

Biological emissions: Sustainable food production in agriculture to have increased
while climate gas emissions remain at 2015 levels – or lower.
• 30% of livestock manure to be used for producing biogas by 2030.

L2F
L3

Fossil emissions: Agriculture to be fossil-free by 2030.
Agriculture to play a key role in the transition to a society based on renewable
biological resources.
• Forestry production of wood intended for use as construction material and for
bioenergy production to have increased by 2030.
• Carbon binding in forests and soil to have increased by 2030.
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The goals for direct climate gas emissions from

4.1 Background for the objectives

agriculture are divided between emissions from

Agriculture comprises both forestry and traditional

biological processes (L1B), fossil emissions (L2F) and

farming. Climate gas emissions in agriculture stem

carbon storage and renewable products (L3). Fossil

from livestock husbandry, fertilisation of cultivated

emissions in agriculture stem from multiple sources

fields with artificial or natural fertilizer, new cultivation

such as the use of fossil fuel in vehicles and machinery,

and dewatering of marshland, use of tractors and other

the burning of fossil oil or gas for heating production

production machines, energy consumption in production

buildings, and the use of fossil-based plastics. Fossil

buildings, and mono-cultivation and agronomic practices

emissions are reported jointly with emissions from

that lead to emissions of carbon and nitrous oxides

transport and stationary combustion in households and

from the soil. Emission statistics for the county do not

other businesses.

feature sufficient resolution and detail to make it simple
to compare all emission sources within the agricultural

An assessment of possible measures in Akershus

sector. Two emission sources that are reported

generates two possible measure curves (Figure 20):

separately are process emissions from soil refinement

 Curve 1 presents a stabilisation of the emissions at

and fertilisation. The effect of climate gas emissions from

current levels, which corresponds to a 20% reduction

biological processes is subject to appreciable uncertainty

in emissions by 2030 compared to 1991 levels. This

and professional disagreement. Agricultural production

entails increased biogas production from livestock

is based on photosynthesis, where carbon dioxide is

manure and a reduction in food waste.

assimilated and stored in plants and soil as organic

 Curve 2 presents a 40% reduction in emissions by

material. Climate gas emissions and carbon storage

2030 compared to 1991 levels, and a 60% reduction

through biological processes feature complicated

by 2050 compared to 1991 levels. In addition

correlations, where exact knowledge is lacking with

to increased biogas production and reduction in

regard to how and what should be measured and

food waste, this also entails a switch from cattle

reported.

production to arable farming and light meat.

Framskriving av utslipp, landbruk, Akershus fylke
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Figure 20: Projection of emissions from agriculture with measures in Akershus. 1991 = Index 1.0
(Civitas/Asplan Viak, 2017).
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Climate accounts often present ruminant cattle in an

The goal of fossil-free agriculture would entail site and

unfavourable light. Measures that involve switching from

production machines in forestry and agriculture – along

cattle production to arable farming and light meat (pigs/

with production buildings – running on fossil-free

poultry) are considered to have the greatest effect on

resources, which would also be used to produce plastic.

emissions (Civitas 2017). The actual effect on climate gas

The objective is based on agriculture’s own climate goal.

emissions from Norwegian cattle production is, however,
the subject of appreciable professional disagreement and

Photosynthesis is the basis for all assimilation and

uncertainty. Food production generally results in emissions

storage of carbon, and constitutes a key element

of methane and nitrous oxides to a greater or lesser

in achieving the goals outlined in the Paris Accord.

extent. There is a potential conflict of goals between a

Agriculture contributes to the binding and storage of

switch from production of red meat to light meat, increased

CO2 in soil and vegetation/forest (standing biomass))68.

food production, increased self-sufficiency, and national

It also contributes renewable raw materials for the

goals for cutting climate gas emissions. The goals set

production of biobased energy resources and products

out in the Paris Accord must be achieved in a manner

(construction material, timber, woodchip, pellets and

that does not pose a threat to food production. Sufficient

biogas) with the capacity to replace fuel oil, petrol, diesel

and secure food supplies form the foundations for the

and fossil-based construction materials (fossil-based

capacity to meet the UN Sustainable Development Goals.

energy). Agriculture is thus a key contributor in a green

Against the background of these conflicting goals and the

transition that can lead to increased value creation in the

knowledge we already possess today, Curve 1 has been

sector. Goal L3 and its subsidiary targets are also in line

selected as the basis for the goals for reducing direct

with the forestry strategy from the County Governor in

climate gas emissions in agriculture.

Oslo and Akershus, but they have not been quantified as
there is no data basis for measuring change.

The goal for agriculture of a 20% reduction in climate
gas emissions entails stabilising process emissions from

4.2 Status – agriculture

agriculture at 2015 levels. Food wastage is dealt with

Emissions from agriculture are predominantly process

under the focus area of indirect emissions (Chapter 5).

emissions (80%) from the cultivation of food and feed

Focus on increased use of livestock manure to produce

for livestock, for example, see Figure 21. The national

biogas underpins goals in the waste and wastewater

agriculture statistics demonstrate that emissions from

sector to boost biogas production, and goals in the

fossil fuels (fuel and fuel oil) in agriculture account

transport sector to increase the use of biogas in heavy

for around 10–15% of total emissions (excl. from the

vehicles. Little livestock manure is currently used to

cultivation of marshland). The proportion is probably

produce biogas in the county, so this is an area with

higher in Akershus, where it is estimated at 15–18%.

appreciable potential (60 GWh). The goal of using 30%

The reason for this is a larger expanse of cultivated

of livestock manure in the production of biogas for fuel

land, more use of machinery and lower livestock

is based on the measures proposed by the Norwegian

production than the national average. Since the statistics

Ministry of Agriculture and Food for reducing climate gas

are based on national data, however, there is some

emissions in Norwegian agriculture.

uncertainty regarding this distribution because there is
less cultivated marshland in Akershus than the national

The process emissions do not include emissions from
changes in land use such as new cultivation of marshes
and peat mining. This is reported at national level.
Emissions from peat and marshes are described in
this chapter, with status and possible measures in the
same section. No separate goal has been formulated
for reducing the extraction and use of peat products.
Measures concerning production from peat resources
are primarily related to national level.
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Figure 21: Proportions of emissions from different sources in agriculture (Civitas/Asplan Viak, 2017).

Process emissions from agriculture account for slightly
less than 9% of total emissions from the County of

4.2.1 Farming and food production

Akershus (Figure 1). The level of emissions has shown
a steady decline over the period 1991–2013, where
emissions in 2015 were 20% lower than in 199170. The

Akershus and Oslo feature 8% farmland that is being

development in process emissions from agriculture

worked, and 3% of agricultural businesses that raise

in Akershus follows approximately the same trend as

livestock (2016). In 2011, there were 733 farms

national emissions. The reduction in national emissions

operating livestock production in Akershus, primarily

can be explained by a fall in methane emissions on

centred on pigs and chickens. Even though there

account of fewer cattle, lower methane emissions

are few operating units raising cattle, milk production

per animal due to an increasing proportion of power

is appreciable. Compared to the national average

feed and the energy concentration in the feed, as well

of 100, the county has 35 head of cattle per km² of

as a decrease in nitrous oxide emissions because

farmland(1999)72.

less artificial fertilizer is being used71. On account of
a different production composition, the decrease in

Akershus is the biggest “grain county” in the country,

Akershus is slightly lower than the national average.

with a production area comprising 19% of the grain
production and 25% of the oil crop land of Norway’s total
production (incl. Oslo), but there are large differences
between the municipalities. Farming is widespread in
all sub-regions, and the biggest areas are in Romerike
and the southern parts of Follo. Open arable production
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accounts for the majority of the farming land. Grain and

Measures to reduce emissions completely or in part

oil crops are cultivated on 97% of the arable land.

would be:
 discontinuation of the active peat mines,
 ceasing to issue permits for new peat mines,
 ceasing to issue permits for new projects to drain

4.2.2 Forestry

marshland – neither for new cultivation nor for
establishing forest
 restoring previously ditch-drained marshland and

Forests are valuable in the context of carbon storage, as

peat mines

a source of energy, and as renewable resources with the
capacity to replace products based on fossil resources.

Extraction of peat is regulated in the Norwegian Planning

Forests also constitute an important ecosystem with

and Building Act, which determines how much of a given

broad biological diversity that must be nurtured. In

area may be used, for example. Operations that would

Akershus, the area of productive forest accounts for

have a major impact on the environment and society

around 64% of the land area. Forestry is most important

require a zoning plan. An impact assessment must

in the municipalities in the north and east of the county.

always be performed on all peat extraction projects of

The current area of forest in Akershus and Oslo amounts

more than 1,500 decares78. Outside areas set aside for

to 38.4 million m3 and has increased by 73% since

raw material mining, it is only permitted to extract peat

1920. The forest binds 0.5 million tons of CO2e per year

for ordinary agricultural use.

in Akershus and Oslo. Annual growth amounts to 1.2
million m3 of which 72% is spruce, 20% is pine and 8%

National authorities have held hearings regarding

is deciduous. Most of the growth of spruce is felled,

prohibition of new cultivation of marshland. If a prohibition

while there is less harvesting of pine and deciduous

is introduced, this may reduce climate gas emissions from

trees73. In 2013, the forestry sector in Oslo and Akershus

marshland in Akershus as well. In 2016, the Norwegian

generated value of approximately NOK 1.2 billion .

Parliament requested a plan for phasing out the use of

74

peat from peat marshes as garden soil or growing media.
The County Governor in Oslo and Akershus is already
working to restore marshland in conservation areas, and

4.2.3 Peat

consideration is being given to expanding the scheme
to include private players who have previously extracted
peat. Measures to prevent peat mining have therefore

New cultivation of marshland releases CO2 and nitrous

not been assessed in the action plan, awaiting national

oxides . The total emission factor for digging ditches/

guidelines. If the prohibition against new cultivation

draining marshland for mining peat, cultivation or

of marshes is not adopted, it may be relevant for the

establishment of forest is estimated at between 1 and

municipalities to look into whether they may make

2 tons of CO2e/decare/year . Emissions of CO2 are

more stringent demands on climate gas emissions

defined by marsh type, climate and form of cultivation.

when processing licences for peat mining under the

Nitrous oxides are emitted from drained marshland,

Planning and Building Act. It is also important to take into

especially if the land is cultivated or used for peat

consideration the fact that phasing out peat mining may

extraction. Ditch-drained marshland in Akershus features

result in increased importation of peat products unless

nine working and thirteen non-working peat mines. A

peat is replaced by other options such as bioresidue.

75

76

further 39 areas of marshland have been ditch drained .
77

This generates annual climate gas emissions of 5,000–

In the regional plan, the goal of increasing the use of

10,000 tons of CO2e. The active peat mines produce

bioresidue as compost or as a replacement for peat

3,000–6,000 tons of CO2e/year. This amounts to approx.

may reduce the demand for peat and indirectly have an

0.55–0.2% of total emissions in Akershus.

impact on peat mining. There are no input factors with
the capacity to replace peat completely in soil products.
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4.3 Opportunities and prioritised areas
Process emissions from agriculture are the result of
biological processes that are complex and feature

4.3.1	Increased use of livestock
manure for biogas,
and bioresidue as fertilizer

imprecise correlations. A high level of uncertainty therefore
surrounds the actual effects of different measures, and
how the cuts in emissions are to be measured. It is also

Very little biogas is produced from livestock manure in

difficult to prevent food production generating methane

Akershus. It is estimated that Oslo and Akershus have

and nitrous oxide emissions to a greater or lesser extent.

the potential to generate around 60 GWh from livestock

In addition, agriculture is a sector that is largely regulated

manure80. Livestock manure is a soil enrichment agent,

by national instruments in the policy for agriculture in the

and when used correctly it is beneficial to the soil.

form of the annual Agricultural Settlement.

Removing livestock manure from agriculture therefore
makes it necessary to ensure that the bioresidue is

A need exists to improve competence regarding what

returned to farmland, and that it is of sufficiently high

constitutes climate- and eco-friendly agriculture from a

quality not to negatively affect food production. If more

holistic perspective. Climate-Smart Agriculture (CSA)

livestock manure is to be used for biogas, it will be

is a national project79 whose purpose is to reduce the

necessary to identify cost-efficient production methods

carbon footprint of Norwegian agriculture through better

that ensure production of raw gas close to the source

information and good tools for climate-smart operation

of the manure. The reason for this is that livestock

of Norwegian farms. In order to achieve the goals in

manure contains a lot of water, and transporting it over

the regional plan, it is important to establish a close

long distances will prove costly. One solution may be to

working relationship with this project and to support

produce raw gas at small production plants, and then

climate measures for agriculture in Akershus. Hvam

transport the raw gas to larger facilities for upgrading.

Upper Secondary School could, for example, take on the

Bioresidue from small production plants could be

role of demonstration facility for CSA, thus reinforcing

used for biofertilizer without hygienisation. Stricter

competence in climate-related work in agriculture in

hygiene requirements are applied to bioresidue from

the education programme. The centre of expertise

large facilities that use livestock manure from multiple

for precision farming on Campus Ås is an example

locations81. Moreover, using bioresidue to replace

of a competence centre working to make agriculture

artificial fertilizer could be a measure for increasing

more efficient and eco-friendly. Fossil-free agriculture

carbon binding in soil.

and carbon capture should be included in existing
competence centres rather than establishing new ones.
Good agronomics is essential in achieving the goal of

4.3.2 Towards fossil-free agriculture

increased sustainable food production with low climate
gas emissions. Numerous measures for improving
agronomics also have a positive impact on climate

In agriculture, fossil energy for heating buildings could be

gas reduction, climate adaptation and food production.

phased out through the introduction of various renewable

These measures are cost-efficient and include pasture,

sources of energy. Akershus has forest resources close

rotating crops, cultivation of catch crops, cover crops,

to agriculture, such that woodchip for bioheating can

reduced soil refinement, composting, livestock manure,

be sourced locally. The use of solar energy in the form

improved mineral fertilization and draining. It will be

of solar panels82 and solar heating offers appreciable

important to establish conditions for precision agriculture

potential because production buildings in agriculture tend

so as to boost cultivation while simultaneously reducing

to have large areas of roof. Electricity generated by solar

emissions. The county and municipal authorities have

panels can help reduce power peaks and contribute to

few options to influence development, and resources at

self-sufficiency in renewable energy in the agricultural

national level should therefore be developed to promote

sector. Technological development is taking place with

the implementation of these measures.

regard to small-scale biogas plants with the capacity to
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generate heat, electricity and bioresidue using manure

help cut climate gas emissions from transport (see

from the individual farm. Innovation Norway runs

Section 5.2.1.2). Production and delivery of wood as

favourable support schemes for bioenergy and solar

a construction material are dependent on supply and

energy. A combination of bioenergy, wind power and

demand on the international timber market88. Public and

solar energy can be used to develop self-sufficient and

private sector players can make stringent demands on

renewable micro-energy systems in agriculture.

total climate emissions from public sector buildings, and
can help ensure more stable demand and a national

The agricultural sector can reduce climate gas emissions

market for timber and wood.

from its own site and production machines by switching
to fossil-free fuel. Grain dryers that run on diesel can,

It is expected that increased local production of wood-

for instance, be converted to run on biodiesel. There

based products will generate value and help create jobs

are multiple options for agricultural vehicles that can run

in the region. Residual products from the refinement of

on fossil-free fuel, such as electric tractors and biogas

wood can be used to generate bioenergy and biofuel. In

tractors. In their work to become fossil-free, farmers

cases where tree trunks cannot be used for high-value

can also phase in biofuel such as HVO to power their

products such as timber and construction material, the

machinery83.

entire trunk can be put to such use. There is potential
to establish additional heating plants that use wood
as a source of energy89. Waste from wood production
can also serve as an input factor in locally produced

4.3.3	Increased forestry production
to allow the use of wood as
construction material and biofuel

biofuel and biogas for use as fuel. However, additional
research and competence are required to implement
cost-efficient chains for the production of fuel. The
Bio4Fuels research centre is looking into how different
raw materials from forests can be used in the production

Agriculture is a key contributor to the green conversion

of fuel in either liquid or gas form. The Norwegian

and the transition to a bioeconomy. The OECD predicts

Institute of Bioeconomy Research (NIBIO) and the

that the bioeconomy will be fundamental to Europe’s

Norwegian University of Life Sciences (NMBU), which

economy as a whole within 40 years . The input from

is located in Ås in Akershus, are leaders in expertise

forestry has an important role to play in achieving the

regarding forestry, agriculture and the utilisation of the

goals for climate-friendly construction material and

raw materials to produce fuel, for instance90.

84

locally produced biodiesel or biofuel from timber waste.
Key strategies in this work are the Forestry Strategy
from the County Governor in Oslo and Akershus,85
and “Skog22” (Forest22)86. The Interreg project “The
Bioeconomy Region” has the stated goal of becoming

4.3.4 Carbon binding
in forests and soil

the hub for innovation, commercial development and
industrial transformation of forest-based bioeconomy.
Follow-up on the Forestry Strategy and “The

Both forests and the soil store carbon91. Forests bind

Bioeconomy Region” will be important in achieving the

carbon both in growing trees and in the undergrowth,

goal of increased forestry production.

and a stated goal exists of increasing carbon storage
in forests, soil and wood. The balance between felling

Wood as a construction material can contribute to

and growth from a long-term perspective is safeguarded

developing buildings with low emissions of climate

through measures such as forestry planning for large

gases . The reason for this is that wood can replace

areas of forest. This planning is conducted jointly by

fossil construction materials, binding carbon during the

forest owners and the public authorities. Increased

lifetime of the building. If the wood is sourced locally,

forestry production with greater plant density and

it will also stimulate the local business community and

fertilisation in Akershus will result in higher carbon

87

58 | AKERSHUS COUNTY COUNCIL

Regional plan for climate and energy in Akershus

assimilation in the County of Akershus. In order to

Norwegian research indicates that cultivating pasture

maintain and increase current forestry production, it is

and areas of grass and using biocharcoal can help boost

necessary to save the most productive forest land92.

the carbon content in soil. For example, biocharcoal can

Follow-up on the forestry strategy will prove crucial in

increase the level of carbon in the soil, reduce emissions

achieving the goal of increased carbon capture.

of CO2 and N2O, and boost the water retention capacity
of the soil.93 The use of bioresidue and good agronomics

Possibilities also exist for increasing carbon binding in

can also have a positive effect on carbon binding in soil.

the soil. However, the opposite is currently the case,

Measures that help bind carbon will have a significant

both in Akershus and in large parts of the rest of the

effect on the climate, and can simultaneously boost

world. The topsoil content in arable land in Eastern

crops, limit emissions of nitrous oxides, and reduce

Norway is falling by around 1% per year (initially

erosion and drainage into the watercourses.

assuming the topsoil content to be 100% every year).
The constant decline in organic material in the soil is

County and municipal authorities have little room to

therefore resulting in major climate gas emissions, and

manoeuvre, but can incorporate carbon capture in

is simultaneously making the soil less fertile and less

consultancy and relevant education programmes on the

able to withstand the effects of wind and rain. Creating

climate and energy.

conditions for increased photosynthesis, increased root
development and rich soil life are all crucial in reversing
this trend. France has adopted a “4 parts per thousand
initiative”, whereby carbon storage in soil is to increase
by four parts per thousand per year.
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5	Indirect climate
gas emissions
Goals
ID 1

All new public sector buildings to be zero-emission buildings by 2030

ID 2

At least 65% of household waste to be used for material recovery by 2030.

ID 3

Food waste to be cut by 50% by 2030.

ID 4

Consumption of meat to be reduced by 2030.

ID 5

Demand for air travel – both private and business-related – to be reduced by 2030.

ID 6

Sharing, reuse and redesign of various products to have increased by 2030.
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5.1 The background for the objectives

Reduction of indirect climate gas emissions from

Reduced indirect climate gas emissions from products,

food includes both reducing food waste and cutting

buildings and food have been selected on the basis

consumption of meat. What food is consumed – and

of emissions from a Norwegian household comprising

in what quantities – can have a bearing on reducing

four people (Section 0.3.2 Goals for indirect climate gas

indirect emissions. Both reducing food waste and cutting

emissions).

the consumption of meat are described as climateefficient initiatives in the analysis of measures entitled

The construction sector has a major impact on resource

“Grønn konkurransekraft” (Green Competitiveness)

consumption, and on shaping the low-emission society

and in measures put forward by the Norwegian Ministry

of the future. Indirect emissions from materials and

of Agriculture and Food for the reduction of climate

installations used in construction constitute a significant

gas emissions. Chapter 4.1 addresses uncertainties

portion of total emissions from buildings. The life cycle

surrounding climate gas emissions from meat production

perspective dictates that choice of materials and the

in Norway. This goal therefore features a consumer

recycling properties of these materials have an important

focus (rather than a production focus) to reduce the

role to play in reducing indirect climate gas emissions.

consumption of meat with a sizeable carbon footprint in a

“Zero-emission buildings” is taken to mean buildings

global context. Indirect climate gas emissions from meat

that “pay back” the climate gas emissions linked to their

consumption depend on the actual type of meat, how it

construction by generating energy such that the life cycle

is produced and how far it is transported.

of the building – from production of the building materials
to demolition/recirculation of the building – in total

The goal for cutting food waste is in line with the UN

generates zero climate gas emissions. The concept of

Sustainable Development Goal of halving food waste by

zero-emission buildings includes both direct and indirect

2030. The government and the Norwegian food industry

climate gas emissions, and the goal for indirect emissions

have followed up on this by signing an agreement to

(in this chapter) therefore overlaps that for the focus area

reduce food waste in Norway by 50% by 2030. Reducing

of Stationary combustion to some extent.

food waste focuses primarily on the consumer. The
initiative covers all food that is produced for people and

Reduction of indirect climate gas emissions from products

which is either discarded or removed from the food chain

can include both material recovery and increased reuse

for use for purposes other than human consumption.

and sharing of products. Products made from fossil

This applies from the time animals are slaughtered and

resources – such as plastic and a large proportion of

plants harvested.

fabrics – are often discarded and incinerated, causing
indirect climate emissions. Akershus does not have

More than a third of fossil fuel sales in the county apply

incineration plants of its own and therefore sends residual

to fuel for the aeronautical sector (Section 0.2.2 The

waste out across county borders. This generates climate

energy balance). Calculations indicate that domestic and

gas emissions where the waste is incinerated. Material

international air travel is responsible for almost 12.5%

recovery also contributes to reducing global climate gas

of Norway’s total climate gas emissions. Reducing the

emissions by keeping resources in the circuit for longer.

need for air travel is to contribute to cutting

The goal is based on suggestions for material recovery

emissions of climate gases from flights.

targets in the EU framework directive on waste and the
packaging directive.

5.1.1 Status, construction
Recycling products rather than simply discarding them not
only cuts indirect climate gas emissions from combustion,

In a global context, the construction industry accounts

but also reduces emissions and costs linked to recycling

for 30% of climate gas emissions, 30% of waste, 40% of

processes. Sharing, reuse and redesign contribute to redu-

energy consumption and 40% of consumption of natural

cing consumption of new products, and thus help cut total

resources (metals, minerals, forest). The construction

emissions of climate gases for Akershus. This can also

sector is the biggest consumer of material resources in

generate new commercial businesses and value creation.

Norway94. Materials constitute a significant share of the
AKERSHUS COUNTY COUNCIL | 61

Regional plan for climate and energy in Akershus

total climate gas emissions generated in the lifetime of a

natural environment) linked to the manufacture of new

building.

products based on virgin resources.

In Akershus, 7% of all residences are constructed to

There are a total of 14 facilities for sorting residual waste,

stricter requirements on energy consumption following

plastic, metal or food in Akershus97. The total volume of

introduction of the TEK 10 standard. For buildings other

waste from households in Akershus in 2015 amounted

than residences, the share of the total building mass

to 252,609 tons. Most of this waste is used to generate

(to TEK 10 standard) is higher. In old buildings, energy

energy, and 42% of it is sent for material recovery (incl.

requirements for spatial heating normally account

biogas production and composting). In order to recover

for 30–40% of energy consumption, while in new or

more waste fractions, it is necessary to improve sorting

renovated buildings, they account for 5–15%.95.

of the waste. Much of the waste currently designated
“residual waste” can and should be sorted. With the
introduction of sorting in Bærum, it is expected that the

5.1.2	Status, material recovery
and reuse

degree of sorting will increase.
There is currently no overview of the indirect climate

Indirect climate gas emissions from waste products

gas emissions from the waste and wastewater sector

stem, for example, from the incineration of plastic and

in Akershus. It is estimated that 50% of all fabrics and

fabrics made from fossil resources that are not sorted

shoes are based on fossil resources98. Most of the

and recycled. Since Akershus does not have its own

plastic produced also stems from fossil resources.

incineration facilities, residual waste is transported out

Reductions in climate gases related to material recovery

of the county96. This means climate gas emissions are

and energy utilisation have been calculated by Statistics

generated in the places where it is incinerated. Material

Norway. Figure 22 illustrates that the potential for

recovery also helps reduce global climate gas emissions

reducing CO2e is appreciable through material recovery

by retaining the resources in a longer circuit. This

or energy utilisation of plastic, and through material

Potensielle
og faktiske(and
utslipp
til luft
av klimagasser
frafrom
avfallshåndtering
reduces the climate
gas emissions
impact
on the
recovery
organic waste.
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Figure 22: Potential and actual emissions into the air of climate gases from waste processing (Statistics Norway).
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Figure 23: Zero-emission buildings (Sintef, Zeb Project report 29/2016).

reducing livestock farming will free up farmland utilised
for cultivating feed for livestock, allowing this land to

5.1.3 Status, food

be used to grow food for more people. Norwegians eat
50 kg of meat per year on average. This corresponds

Global climate gas emissions from food production

to 1 ton of CO2e per year and per person103. Some

vary between 17% and 32%99. These emissions can be

calculations indicate that if all Norwegians have one

influenced by what is produced, and in what quantities.

meat-free day per week, the effect would be equivalent

Food waste encompasses loss of resources and

to eliminating the climate gas emissions from 170,000

energy, and causes indirect climate gas emissions from

cars per year104. Other calculations105 demonstrate that

production. Total food waste in Norway from the food

one meat-free day per person per year would reduce

industry, wholesalers, retailers and households has been

emissions in an amount equivalent to driving to a country

cut by 12% between 2010 and 2015. However, 355,000

cabin.

tons of food – corresponding to 68.7 kg per citizen – are
still being wasted every year in Norway (2015). This is
equivalent to an economic loss of NOK 20 billion per
year. Climate gas emissions from food waste correspond

5.1.4 Status, air travel

to 978,000 tons of CO2e, or approximately a quarter of
the emissions from car transport in Norway100 .

Oslo Airport is located in the Municipality of Ullensaker
in Akershus. More than a third of the fossil fuel sold in

Indirect climate gas emissions from Norwegian meat

Akershus is destined for the aeronautical sector (Section

consumption depend on the actual type of meat, how

0.2.2 The energy balance). Calculations indicate that

it is produced and how far it is transported. According

domestic and international air travel is responsible for

to a report from “Grønn konkurransekraft” (Green

almost 12.5% of Norway’s total climate gas emissions106.

competitiveness), red meat causes the greatest climate

Emissions from domestic air traffic accounted for 1.4%

gas emissions101. In 2017, 82% of cattle meat was

of the national climate gas emissions in 2015107. Figures

produced in Norway, while the remainder – 7,000 tons

for international flights with their first destination outside

– was imported. This naturally means that the country

Norway have doubled since 1990108.

will have to import more meat unless Norwegians reduce
their consumption of it102. From a global perspective,
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5.2 Opportunities and prioritised areas

demonstrate a 50% reduction in emissions compared to a
reference building. This could be made a requirement in
both public and private sector tenders.

5.2.1	Buildings with low
climate gas emissions

Pilot projects for zero-emission buildings demonstrate
that ambitions are high, and that it can be demanding

With the large existing buildings mass and old houses,

to achieve the aim of zero emissions on account of

one alternative is to demolish these buildings and

both economic and technical limitations. Starting to

replace them with more climate-friendly and functional

think in terms of areas rather than individual buildings

versions. Where demolition is appropriate, however, a

may smooth the path to buildings with lower climate

decision-making basis should be prepared from a climate

gas emissions by developing zero-emission zones,

perspective, containing climate accounts in a life cycle

i.e. entire quarters, urban areas and Zero-emission

context to elucidate the choice between renovation/

Neighbourhoods (ZeN). The ultimate goal is to reduce

rehabilitation and demolition/new build. An analysis from

climate impact linked to the building mass as a whole.

Asplan Viak has demonstrated that the energy used to

In this context, the municipality can take on the role of

produce materials and to complete a new build is the

societal developer, for example by contributing to/making

same as that used for the operation/heating of a building

demands for the preparation of quality programmes for

during 40–50 years of the building’s lifetime

climate and energy during the planning and development

.

109

of residential areas. In order to develop zero-emission

Climate accounts, zero-emission buildings
and zero-emission zones

areas, it is necessary to assess energy supply solutions,

One tool for making climate-friendly choices and

planning process. In this context, it is important to expand

documenting the carbon footprint of a building may be

competences concerning climate-friendly buildings and

to require BREEAM-NOR certification or the application

residential areas in education programmes.

building design, and transport solutions early in the

of other environmental certification tools established
within the industry for new builds. With regard to choice

Area efficiency and shared/joint use solutions also have

of materials and energy supply in a new building,

a significant role to play in the work to build and develop

climate accounts are a useful tool for identifying the

climate-friendly buildings and residential areas. This will

biggest emission entries in the lifetime of the building.

ensure that as many people as possible can use the

This provides a basis for prioritising measures. Climate

different areas of the buildings, thus reducing the need

accounts and life cycle analyses should be used as

for new builds. In order to assure reuse and joint use

the basis for decisions regarding all new public sector

of buildings, it is important to think in terms of flexibility

building projects – as well as for renovations – and

of function so as to accommodate different usage

one ambition should be to ensure that all public sector

requirements.

buildings are to be zero-emission buildings. This would
entail maintaining a standard appreciably higher than

Climate-friendly building materials

the requirements set out in TEK 17 today. Transport

Materials account for a significant part of the climate gas

and operation should also be included in the lifetime

emissions from the lifetime of a building. One general

assessments. This will make the actual location of

guideline would be to choose the most climate-friendly

buildings important. At the same time, competence for

material possible. Renewable resources should always

making demands for climate accounts, local energy

be considered first – ideally resources that do not have

sources and building materials must also be increased.

to be transported over long distances, and for which
sustainable resource extraction can be guaranteed.

Model projects provide good examples of what it is
possible to achieve, and should be promoted by building

Climate gas emissions from the production of wooden

owners in both private and public sectors. The requirement

building materials indicate that generally speaking, wood

for a model project in FutureBuilt is that it must be able to

compares favourably to steel and concrete (including
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recirculated steel and low-carbon concrete)110 . Wood
as a building material binds carbon, it is a renewable

5.2.2 Material recovery

resource and it requires less transport energy on
account of its lower weight. The use of wood in buildings

Increased sorting is a precondition for both reuse and

is also in line with the Forestry Strategy from the County

material recovery from waste. Good schemes and

Governor of Oslo and Akershus. Increased demand for

systems already exist for sorting food waste and for

wood as a building material may also have a positive

waste collection from households in all municipalities

effect on the regional business community (Bio Economy

in Akershus. However, there is plenty of potential to

Region)

encourage households to sort more plastic, fabrics and

111

. Since felling is driven by the market for

timber, increased demand for wood as a building

food in order to increase the level of recovery from the

material will also stimulate the market to increase

total volume of waste. Product design is important in

production of biofuel from waste wood. Use of wood as

making it possible to sort at source and make the most

a building material must always be considered for all or

of recovery potential. Strong requirements should be

parts of a building, and wood construction skills should

imposed on those who manufacture the goods, obliging

be involved early in the project planning process.

them to ensure that the products they deliver can be
sorted at source and recovered.

On the selection of concrete and cement – whose
production generates climate gas emissions –

The business community itself is responsible for

requirements should be made as far as possible for

processing the waste, and only a limited overview exists

concrete and cement produced using CO2 capture,

of the sorting of commercial waste. Better use can be

and with low climate gas emissions

made of resources in commercial waste, as regards

. It is possible

112

to deliver zero-emission concrete without high costs.

both reuse and recovery. Public sector businesses

When choosing building materials, it is also important to

are defined as commercial players, and face the same

take into account climate change, environmental toxins,

challenge as the private sector business community.

function and usage requirements.

They can take the lead by introducing waste processing
in their own activities. Conditions should be prepared

Recirculation of construction material

to allow working relationships with the public sector to

Fully 55% of construction material is sent for material

increase the sorting of waste in commercial businesses.

recovery and 31% for energy utilisation in Norway.
In line with the waste hierarchy (Figure 17), material

Public sector procurements that take into account life

recovery constitutes better use of a resource than

cycle costs and emissions from products can play an

energy utilisation. Less than 1% of wood is sent for

important role in the reduction of indirect climate gas

material recovery, with the remainder being used for

emissions, at the same time as boosting the market

energy utilisation. Other materials are subject to more

for such products. However, it is necessary to increase

resource-intensive downstream processes and are not

competence regarding how to make environmental

always included in any form of circuit

demands at different stages of a procurement process:

. One obstacle to

113

reusing construction material is the lack of information

from recyclability and service life to reuse and waste

about – and easy access to – materials of this kind.

processing.

The development of a material bank for construction
waste could therefore help shrink this obstacle. Another
obstacle has to do with documentation of products

5.2.3 Sharing and reuse

for use in buildings (cf. The regulations on product
documentation), where a number of properties have to
be documented; this can be something of a challenge for

The shareconomy114 opens up more choices for

used materials. Consideration should therefore be given

consumers and new sources of income for households.

to whether the regulation should be adapted to allow

There are some imbalances in the regulations that need

reuse in building projects.

resolving, however, and the issue of tax on participants
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in the shareconomy needs to be dealt with. Airbnb is
one example of a new business that has appeared as a

5.2.5 Reduce the need for air travel

result of the shareconomy. Libraries have long played an
important role in the shareconomy by lending out books

The aeronautical sector is important to the local business

and films, and they could expand their operations to

community and the labour market as a whole. At the

include other products and services as well.

same time, the sector is working actively to identify more
eco-friendly fuels and to develop more efficient aircraft.

Uff and Fretex are examples of reuse in the clothing

The increase in the number of flights will, however,

industry that can be further expanded. Finn.no is a large

generate more climate gas emissions at national and

market for the sale of new and used goods. New apps

global level. Reducing the need and demand for aircraft

are constantly being developed to promote the sharing

as a means of transport, for private and commercial

of goods and services in neighbourhoods. The public

purposes alike, is therefore a measure that will help cut

sector has great scope for establishing conditions for

climate gas emissions.

reuse and repair in its own operations and through its
purchases. For example, routines can be introduced

Through Bio4fuel, the research centre for eco-friendly

for considering options for reuse and repair before

energy, national authorities and others are supporting

approving purchases of new products. This could be

the development of biofuel based on raw material from

coordinated with a larger purchasing network extending

forests for use in aircraft (jet fuel) (see Section 4.3.3). It

across municipal and county borders.

is important that national authorities continue to support
the development of other climate-friendly fuels in the
aeronautical sector as well. A national strategy should

5.2.4	Reduce food waste and
increase consumption
of eco-friendly food

be prepared for ways to reduce climate gas emissions
from the aeronautical sector.
The need to travel by air on business can be reduced

Food waste causes indirect climate gas emissions,

by establishing conditions for videoconferencing and for

and is unprofitable from a socioeconomic perspective.

streaming conferences and seminars. Employers can

This is a topic that has attracted appreciable attention

also do more to encourage staff to travel by train rather

at national and international level, and now constitutes

than by plane where possible. Employees can use travel

one of the UN Sustainable Development Goals. The

time to get some work done, or to relax and sleep. For

public sector can take the lead and prepare strategies

private citizens, initiatives can be launched to promote

for reducing food waste in canteens and schools.

short-distance holidays and activities in and around

Appreciable potential also exists for developing new

Akershus – ideally in the form of activity maps. In the

ways for ensuring that food from hotels and restaurants

longer term, this has the potential to stimulate the local

is not discarded. It will therefore be necessary to

travel industry and increase commercial activity in the

establish working relationships between the public sector

county. The regional plan for sports, outdoor recreation

and the business community to help reduce food waste

and physical activity and the county travel strategy will

from such businesses.

be important tools in this context.

In order to cut the consumption of meat, it is necessary
to improve knowledge and competence with regard to
which foods are most climate-friendly. This can be done
by providing information to citizens, through education
courses and at workplaces – by holding meat-free days
in canteens, for instance.
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Appendix 1:
Framework and policy instruments Transport
International

Subsidy for fossil-free vehicles: Enova also supports

The Directive on the deployment of alternative fuels

purchases of vehicles that run on electricity, hydrogen or

infrastructure115: This directive was introduced in 2014

biogas. There include, for example, electric vans, goods

by the EU Commission’s Clean Power for Transport.

vehicles and site vehicles, all types of hydrogen vehicles

Hydrogen, electricity and natural gas (incl. biogas)

used in commercial transport, as well as biogas-powered

are highlighted as preferred fuels. One of the goals

vehicles and site vehicles. In some cases, Enova may

is to establish a shared European transport system

also support the establishment of infrastructure in

by building infrastructure for charging and filling with

connection with support for a fleet of vehicles.

identical standards throughout the EU.
Basis document for the national transport plan
Requirements on CO2-emissions from new cars

2018–2029: The basis document (NTP) sets out how
Norway and the government departments can reach

National

the goal of becoming a low-emission society in 2050

Framework conditions at state level are essential in

and achieve sufficient cuts in climate gas emissions in

ensuring comprehensive conversion of the transport

the transport sector by 2030. This entails, for example,

sector.

that after 2025 “... new cars, buses and light vans must
be zero-emission vehicles.” Chapter 4 of the climate

CO2 charge on fossil fuel and road tolls

strategy assumes an almost emission-free transport
sector to achieve the goal of being a low-emission

Incentives for hydrogen-powered and electric

society in 2050. Biofuel is crucial to achieving the goal,

vehicles: Exemption from one-time fee, VAT, annual

and will require phasing in 1.7 billion litres by 2050.

fee, and 50% reduction in corporate tax.

Since biofuel is a limited resource at present, the
government departments recommend that to reduce

Biofuel additive requirement of 7%, rising to 20%

emissions “... emphasis should be placed on electric and

by 2020: it is the total volume of fuel sold that is

hydrogen-powered vehicles where this is technologically

to be calculated. Biogas is not included in the sale

and economically possible.” Biofuel and biogas should

requirement.

be used where technology for electric and hydrogenpowered vehicles is not yet sufficiently mature.

Subsidy for infrastructure for fossil-free fuel (Enova
and Klimasats) The Norwegian Environment Agency

The county

has set up a support scheme for climate measures in

The switch to fossil-free vehicles is largely powered

the municipalities (Klimasats) with the emphasis on land

by state policy and resources, but the county and

planning and transport. More filling stations for biogas

municipal authorities could become important players

and standard charging stations for municipal service

in establishing conditions for sufficient infrastructure

vehicles were awarded support in the first round of

for filling or charging with fossil-free fuel, through

allocations.

support schemes for charging stations, or incorporating

Enova supports investments in LBG filling stations and

requirements in land planning within the municipality.

quick chargers on national transport routes (2016) and

Since 2009, Akershus County Council has been

in municipalities that have fewer than two quick chargers

supporting the establishment of charging infrastructure,

from previously (2017). In 2017, Enova launched a

encompassing both standard and fast charging stations.

support scheme for hydrogen stations; the first call offers

Since 2014, the county hydrogen strategy has helped

support for up to three stations.

the region establish filling stations for hydrogen. It has
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also contributed to the early phasing in of hydrogen for

Land and transport planning: Making land available for

transport. The effect of the regional plans and the sector

energy stations, charging infrastructure, public transport,

plans may prove significant in achieving the overarching

cyclists and pedestrians. See the regional plan for land

goals in the fields of energy, the climate and the

and transport.

environment. The regional plan for land and transport
is particularly important, but the other plans and the

Municipal roads: Construction/operation

activities of the county linked to its role of societal player
are key resources in the climate work as well.

Car parks/parking policy

Joint owner, Ruter: Allocation letter and delivery

Low emission zones

agreements
Public procurement:
Regional planning authority: Influence land use in

Requirements on own vehicle fleet and on purchase of

line with the regional plans, provisions and guidelines

transport services

adopted.

The business community
Taxi licences: The county authorities can make

The business community will be an important partner

environmental demands in new licences

for the county and municipalities in implementing
measures designed to reduce climate gas emissions

Transport plan: Owner of the county roads

from transport. While public sector players can lay the
groundwork for change, it will first and foremost be up

Oslo Package 3: Provisions concerning environmentally

to the business community to implement the transition

differentiated toll rates, for example

in practice. This can be done in several ways and
several phases. The vehicle fleets must be replaced

Climate and Environment Fund: Support for climate

with zero-emission vehicles or converted to run on

measures in the transport sector (charging infrastructure and

biofuel. Reduced climate gas emissions will also result

biogas) and measures in the hydrogen strategy

from changes in the way the business community
provides mobility. Electrification and digitalisation are

Public procurement: Requirements on own vehicle fleet

opening up new opportunities in this area. Examples

and on purchase of transport services

include: autonomous vehicles, car-sharing and improved
connections for public transport and passenger traffic.

The municipalities
The municipalities have an important role to play in

Own vehicle fleet

establishing conditions for cutting climate gas emissions
from transport. This applies both to ensuring conversion

New offers for mobility services: e.g. car-sharing

of their own vehicle fleets, and establishing conditions to

schemes

promote cycling, walking and the use of vehicles that run
on fossil-free fuel among citizens and employees in the
municipality. Establishing conditions for the necessary
infrastructure is a part of this work. The municipalities
can achieve this by developing their own strategies for
fossil fuel, or by including it as a part of the municipal
planning work.
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Framework and policy instruments: Stationary
combustion and construction
International

Norway provides support for bioheating, biogas and solar

The EU Building Directive

panels. “Wood initiative in Innovation Norway” supports

Passive buildings are the standard in the EU building

processes for enterprises keen to develop in the field of

directive, and “almost zero-energy level” will apply from

building in wood, and for access to competence.

2020. For public sector buildings, this requirement
applies from 2018.

Regulation on firing with fuel oil in households, and
to cover base load in other buildings: A prohibition

National

has been introduced against the use of mineral oil

In the TEK provisions and its prohibition of the use of

(fuel oil and paraffin) for heating residences, public

mineral oil, the state has powerful tools for reducing both

buildings and commercial buildings as from 2020. The

direct and indirect climate gas emissions from the focus

prohibition applies both to primary heating (base load)

area of stationary energy. The national instruments

and supplementary heating (peak load). A suggestion

have primarily been targeted towards improving energy

to prohibit the use of mineral oil for heating production

efficiency and heating buildings.

buildings in agriculture and temporary buildings such as
site huts has been sent to public hearings.

Regulations concerning energy labelling of buildings
and energy assessment of technical installations:

The county

Energy labelling is mandatory for all new builds, and

Building owner in own business: Requirements on

for everyone looking to sell or rent residences or

fossil-free/emission-free construction sites and reduction

commercial buildings.

of climate gas emissions from buildings.

Regulations on Technical Requirements for Building

Owner of Akershus Energi: Supplier of district heating.

Works (Technical Regulations – TEK 17): Came into
effect on 1 July 2017. There are almost no changes

Climate and Environment Fund: Can grant subsidy

in energy requirements from TEK 10. TEK 17 does,

for measures intended to reduce climate gases in the

however, prohibit the installation of systems that use

construction industry

fossil fuels in some building categories. Passive houses
are standard in TEK 17, and the regulations are moving

The municipalities

towards “zero energy” in 2020.

Building owner in own business: Requirements on
fossil-free/emission-free construction sites and reduction

Goal: Energy consumption in existing buildings to be

of climate gas emissions from buildings.

reduced by 10 TWh by 2030.
Zoning plan and construction contracts: The
Advanced meter system (AMS): To be installed for all

municipalities can use zoning plans to set out guidelines

power customers over the course of 2018.

for the development of climate-friendly residential areas,
and use construction contracts to lay down climate and

Enova, Klimasats and Innovation Norway: Enova

energy requirements for private developers. However,

provides support for solar energy installations, heat

the municipalities are not empowered to impose stricter

pumps, replacing oil-fired boilers, and a range of

requirements than those set out in PBL/TEK in building

measures designed to boost energy efficiency. Enova

cases. Construction contracts are negotiated on the basis

also supports energy consultancy in households and

of sequence provisions in the zoning plan, and make up

businesses. The Klimasats scheme provides support for

a voluntary agreement institution under private law.

climate-friendly buildings in the municipalities. Innovation
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Planning and building act: Requirements in the land
section, concerning preparation for water-borne heating,
urban development.

The business community
Building owner: Requirement on construction sites and
on climate gas emissions from buildings
“Property sector roadmap towards 2050”: The
roadmap is intended for owners and administrators of
commercial buildings. It is an instrument for property
players who sign up for the roadmap.
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Framework and policy instruments:
Waste and wastewater
International

National cross-sector biogas strategy: Biogas

The EU action package for circular economy: Strict

represents a climate measure with the capacity to

requirements on material recovery are also included

contribute to national emission reductions towards

in the waste directive, with a target of 65% material

2020, and to the goal of Norway transforming into a low-

recovery by 2030, and life cycle analyses for products.

emission society in 2050.

Bioeconomy: High on the agenda in the EU. All

Klimasats: Support for reduction of landfill gas, reduced

member states are obliged to prepare a national action

consumption and increased sorting.

plan for this. Norway published its national strategy for
bioeconomy in 2016116.

The county
The county can contribute to increased coordination

EU framework directive for waste: The national action

in the municipalities on waste management and the

plan for building and construction waste (NHP4) follows

utilisation of waste in a regional context.

up on the EU target of 70% recovery from building and
construction waste by 2020.

Own business: Increased sorting and improved waste
management in own business.

National
National authorities can exert major influence on the

Climate and Environment Fund: Can grant subsidy for

waste and wastewater sector, both with regard to laws

increased production and consumption of biogas

and regulations on using waste for landfill and material
recovery, and concerning opportunities to reuse waste

The municipalities

as a resource – for biogas production, for example –

The municipalities are responsible for handling

through various support schemes.

household waste and wastewater. In building cases and
zoning plans, the municipality can also help ensure that

Pollution Control Act and Product Control Act:

strategies for waste management are considered at an

Regulate waste processing and the municipalities’

early stage and implemented.

obligations to handle collection of household waste.
Own business: Increased sorting and improved waste
Pollution Control Act: Full-cost principle and “the

management in own business.

polluter pays”. Municipal charges for the handling of
waste. The full-cost principle also applies to the supply

Waste management: Organised in the municipality or

of water and reception of wastewater.

through inter-municipal companies. Can include reuse
stations, recovery stations, etc.

Act on landfill with biologically degradable waste in 2009.

The business community
National waste strategy: Focusing on waste sorting

Responsibility for own waste, which must be transported

to increase the level of reuse, recycling and recovery.

to legal waste processing facilities unless it is recycled.

This should result in less residual waste and thus less
incineration for energy utilisation. The national target is

EE regulations – obligation to provide information

for 80% of waste to be used for material recovery (incl.

to customers and to accept EE products they sell

energy utilisation). Another national objective is for the

themselves.

volume of waste to grow at a slower rate than economic
growth.
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Framework and policy instruments: Agriculture
National

 Report to the Storting no. 11 (2016–2017) Change

Both forestry and farming are key topics in state climate
policy. The instruments in the field of agriculture are to
help reach the agriculture-political goals, and are largely

and development – Future-oriented farming
production
 Report to the Storting no. 13 (2014–2015) New

controlled at national level through the Agricultural

emission obligation for 2030 – a joint solution with the

Settlement. There are few instruments in the field of

EU

farming designed with the principal purpose of reducing
process emissions from farming. Examples of such
instruments include: the climate and environment
programme in agriculture, support for conveying

 Report to the Storting no. 21 (2011–2012) Norwegian
climate policy
 Report to the Storting no. 39 (2008–2009) Climate
challenges – agriculture to be part of the solution.

livestock manure to biogas facilities, and conversion
to the production and use of bioenergy. There are

National environmental programme in farming:

already requirements on fertilisation planning, and new

Prevailing support schemes for environmental

guidelines are being suggested in the proposal for

consideration are consolidated in the National

new fertilisation regulations. Support for the “climate-

environmental programme in farming. This includes land

smart agriculture (CSA)” project. Investment support

subsidy, pasture subsidy and regional environmental

through Innovation Norway. The report entitled “Climate

programmes. Subsidy for draining has been doubled

measures in farming – review of support for climate

from 2017 – instrumental in cutting emissions of nitrous

measures on farms”, 22.02.2018.

oxides and pollution, and for climate adaptation.

Agricultural policy (Report to the Storting and

County Governor

the associated parliamentary processing): The

Follows up and communicates national guidelines to

agricultural policy contains four overarching goals: food

the municipalities and the general public: Serves as a

security, agriculture throughout the country, increased

resource for guidance, competence and dialogue for the

value creation, and sustainable agriculture with fewer

municipalities with regard to regarding agriculture.

climate gas emissions. A united business committee
is of the opinion that the work to reduce climate gas

Climate and environmental programme in farming

emissions must be prioritised, at the same time as

– resources for instruction and information

accommodating the goal of achieving increased food
production with a view to improving self-sufficiency. In

The county

the context of climate work, the key assignment for the

As a regional societal developer, the county can initiate

farming sector is to cut emissions per unit produced,

or develop projects in partnership with agricultural

and it is not good environmental policy to implement

departments in the municipalities, and with other regional

measures that contribute to carbon leakage.

and local players, both public and private.

Relevant reports to the Storting include:

The county agricultural report

117

 Report to the Storting no. 41 (2016–2017) Climate
strategy 2030
 Farming report and the position and decisions of the
Storting. Report to the Storting no. 11 (2016–2017),
Recommendation 251 S (2016–2017): Review of
current measures and cost-efficiency.
 Report to the Storting no. 6 (2016–2017) Growing
values – Competitive forestry and wood industry
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The municipalities
There are major differences in the capacity of the
municipalities to influence emissions and energy
consumption in agriculture. There are large variations in
the municipalities’ farming/forest areas, and the size of
the livestock herds.
The SMIL scheme: Special environmental measures
in agriculture. Covers subsidy for draining and for
upgrading hydrotechnical measures.
The agricultural departments: Guidance and
consultancy for the agricultural sector.

The business community
Agricultural enterprises can initially implement measures
designed to reduce climate gas emissions from their
own activities. Norwegian Agricultural Advisory Service
– practical guidance. Food label and quality systems
in agriculture – serve as internal control systems
for following up on public sector requirements and
requirements from goods receivers.
The Norwegian Farmers’ Union has a stated objective
of becoming fossil-free by 2030, and numerous practical
measures have already been proposed.
Climate-Smart Agriculture (CSA): The purpose of
the “Climate-Smart Agriculture (CSA)” project is to
reduce the carbon footprint of Norwegian Agriculture by
ensuring better information and good tools for climatesmart operation on Norwegian farms. The project is
owned by the Norwegian Farmers’ Union, the Norwegian
Agricultural Extension Service, TINE, Nortura and the
Felleskjøpet Agri cooperative.
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Appendix 2: Indicators
The table presents an overview of the goals and indicators for the focus areas for direct emissions (transport,
stationary combustion, waste and wastewater, and agriculture) as well as the measure areas for indirect emissions.
The table presents the source of the indicators as well as the targets and most recent figures.
White indicators are quantified.
Blue indicators are figures that must be collected manually.
Grey indicators are described qualitatively.
Red indicators cannot be quantified with the current level of knowledge.

Indicators, transport
Goal/Level

Indicator

Source

Latest figure

Target

T: Climate gas emissions from the
transport sector to be reduced by
at least 50% by 2030, in relation to
1991 levels.

Climate gas
emissions from the
transport sector

Statistics Norway
10608
(tons of CO2e)

1,334,142

479,500

T1: Growth in passenger traffic to be
covered by public transport, cycling
and walking.

Passenger traffic;
public transport,
cycling, walking, cars

Follow-up on the urban
environment plan

New survey,
2018

T2: By the end of 2020, public
transport vehicles are to run
exclusively on renewable,
sustainable energy, and are to
switch progressively to emission-free
solutions.

Share of fossil-free
buses and boats

The Ruter annual
report

Buses: 32%
Boats: 10%

100%

T3: All new light vehicles to be zeroemission vehicles by 2025.

Share of new light
vehicles that are
zero-emission
vehicles

Road Traffic
Information Council
(OFV)
(City of Oslo)

39%

100%

T4: At least 50% of new, heavier
vehicles to be zero-emission goods
vehicles, and the share of heavier
vehicles running on biogas to have
increased by 2030.

Share of new goods
vehicles that are
zero-emission

Road Traffic
Information Council
(OFV) (City of Oslo)

1.70%

50%

T5: Infrastructure for fossil-free fuels
to be well expanded by 2025.

Charging station

Norwegian Electric
Vehicle Association

344

1 Electric
charging
station/10
chargeable
vehicles
1 Electric
charging
station/100
chargeable
vehicles

T6: Building and construction sites
to be emission-free and possibly
fossil-free by 2030.
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Indicators, Stationary combustion
Goal/Level

Indicator

Source

S: Climate gas emissions from
stationary combustion to be
reduced by at least 90% by
2030, compared with 1991 levels
– without increasing electricity
consumption.

Climate gas emissions
from the construction
sector

Statistics Norway 10608
(tons of CO2e)

Net consumption of
electrical power

Statistics Norway table
08312

S1: Combustion of fossil oil and
gas for heating buildings and
generating district heating to be
phased out by 2030.

Oil-fired boilers,
buildings

Described qualitatively

S2: The share of locally
generated, renewable energy for
heating, cooling and electricityspecific consumption to have
increased by 2030.

Local renewable energy
– share of bioenergy
in district heating at
present?

Latest figure

Target

116,000

34,000
339,000
in 1991

7,855

?

Latest figure

Target

Land register, building
data
Fjernkontrollen.no?
Energy accounts?
Requires further
clarification
Land register, building
data

Indicators, Waste and wastewater
Goal/Level

Indicator

Source

AA: Climate gas emissions from
the waste and wastewater sector
to have been cut by at least 80%
by 2030, compared to 1991 levels.

Climate gas emissions
from the waste sector

Statistics Norway 10608
(tons of CO2e)

92,895

34,000

AA1: Climate gas emissions from
landfill to have been cut by at least
80% by 2030, compared to 1991
levels.

Climate gas emissions
from landfill
1,000 t

Statistics Norway 10608
(tons of CO2e)

72,000

26,400

AA2: Production of biogas for fuel
to have increased to at least 250
GWh by 2030.

Production of biogas for
fuel

Biogas plants in
Akershus (must ask)

AA3: All bioresidue from biogas
production to be utilised
for fertilizer by 2030.

Bioresidue from biogas
production as growth
promoter and fertilizer

Biogas plants in
Akershus (must ask)

At least
250 GWh
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Indicators, Agriculture
Goal/Level

Indicator

Source

L1B: Sustainable food production
in agriculture to have increased
while climate gas emissions
remain at 2015 levels – or lower.

Climate gas emissions
from agriculture

Statistics Norway 10608
(tons of CO2e)

Food production

Statistics Norway 05772,
04609, 03551

L1.1B: 30% of livestock manure
to be used for producing biogas
by 2030.

Share of livestock
manure in biogas
production

The biogas plants
themselves (must ask)

L2 F: Agriculture to be fossil-free
by 2030

No available figures.

L3: Agriculture to play a key role
in the transition into a society
based on renewable biological
resources.

Described qualitatively

L3.1: Forestry production of wood
for use as a construction material
and for bioenergy production to
have increased by 2030.

Production, wood
refinement industry?

No regionalised data
concerning people
employed

Bioenergy production

No regionalised data
(Statistics Norway 11558
has national figures). Any
energy accounts

L3.2: Carbon binding in forests
and soil to have increased by
2030.
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Indicators, indirect emissions
Goal/Level

Indicator

Source

ID1: All new public sector
buildings to be zero-emission
buildings by 2030.

Zero-emission
buildings

Described qualitatively

ID2: At least 65% of household
waste to be used for material
recovery by 2030

Share of household
waste used for
material recovery

Statistics Norway 05456

ID3: Food waste reduced by 50%
by 2030.

Food waste by citizen,
total (National figures)

ID4: Consumption of meat to be
reduced by 2030

ID5: Demand for air travel – both
private and business-related – to
be reduced by 2030.

ID6: Sharing, reuse and redesign
of various products to have
increased by 2030.

Latest figure

Target

39%

>/= 65%

Matsvinn.no – but not sure
if this is updated

68.7 kg

(48.0 kg)

Food waste by citizen,
from people (national
figures)

Matsvinn.no – but not sure
if this is updated

42.1 kg

(29.4 kg)

Consumption of meat
per citizen (national
figures)

Statistics Norway 10249
(consumer survey)

(50.8 kg)

?

Consumption of meat
per citizen (national
figures)

Report from the Norwegian
Directorate of Health

(76.3 kg)

(53.4 kg)

Consumption of meat
per citizen (national
figures)

The Animalia annual report
“kjøttets tilstand” (the state
of meat)

(53.7 kg)

(37.6 kg)

Number of air
journeys

Travel habits survey at
national and, possibly,
local level (see follow-up
on the urban environment
agreement)
Described qualitatively
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Appendix 3: The fuel pyramid

Hydrogen og elektrisitet
• Produsert av betinget
fornybare ressurser

• Prioritet: personbiler,
varebiler og bybusser

• Produsert av lokale
avfallsressurser og
klimanøytralt i et
livløpsperspektiv
• Prioteriet: busser,
tungtransport
og maritimt

• Null utslipp av klimagasser
og lokal luftforurensning
ved bruk

Biogass
• Biodiesel og bioetanol produsert
av betinget fornybare ressurser

Bio-drivstoff

• Bærekraftsertifisert og lavest
mulig klimagassutslipp
• Prioritet: Omsetningskravet
og til eksisterende bilpark.

Fossilt

Figure 24: The Fuel Pyramid (Akershus County Council, 2017)

In order to achieve the overarching goals for the

regard to the switch to zero-emission goods vehicles.

transport sector, measures will have to be executed in
several areas. The fuel pyramid is one of the factors

Biogas is generated from locally sourced waste. The life

used as the basis for the relevant assessments. It

cycle is firmly controlled, making it possible to guarantee

suggests that as much transport as possible should be

a climate-neutral biofuel which will more than meet EU

carried out using fuel that does not generate climate gas

sustainability criteria in many cases. Through using

emissions and local air pollution, and which stems from

bioresidue to create biofertilizer, biogas can actually

renewable resources.

be produced with net negative climate gas emissions.
Biogas from local sources of waste is primarily relevant

Hydrogen and electricity are emission-free fuels

for long-distance transport in heavy vehicles, buses

when used, and can be generated from renewable

and the maritime sector, where there are no emission-

resources. It is most relevant to use such fuels in cars

free alternatives. Biogas generated from local waste

and light vans, and as pilot projects in heavy vehicles

resources can be just as sustainable as hydrogen and

(except electric city buses). Citizens will have different

electricity, but resources are limited and cannot cover

preferences regarding electricity and hydrogen. Electric

the full demand for fuel in vehicle groups where biogas

cars have a relatively short range today, especially

is prioritised. If biodiesel or bioethanol produced from

in cold weather, and have to be charged frequently.

local sources of waste becomes available in future, this

Hydrogen cars have a longer range and are not as

biofuel will be prioritised on a par with biogas.

dependent on a similarly dense network of filling
stations. Hydrogen fuel cells are less sensitive to cold

The different fossil-free fuels feature different properties

weather. Electric cars are ideally suited to transport in

and will cover different needs. The advantage of

built-up areas, where there is good access to charging

biodiesel, for example, is that it does not require

stations, and where private motorists require transport

changes to be made to diesel engines and can therefore

over short distances. Private motorists who are to drive

be phased into existing infrastructure and diesel

longer distances and need more power will probably

vehicles. Given that biofuel is a limited resource, it would

prefer to drive hydrogen cars. These cars have a filling

be reasonable to use the biodiesel/bioethanol that is

pattern similar to those of petrol and diesel vehicles.

available as an additive for existing diesel-powered

There are benefits and drawbacks to both hydrogen-

vehicle fleets, and to have new vehicles switch to biogas,

and electric cars, and the final choice will depend on

electricity or hydrogen.

driving patterns, available infrastructure and individual
technological preferences. The same will apply with
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Appendix 4. Charging points in the municipalities
Overview of charging points in Akershus as of 2017. Schuko points need upgrading. Quick chargers: Tesla not
included. CCS and Chademo been combined in a single quick charger (two different sockets at the same station).
All
vehicles

Electric
vehicles

Charging
stations

Quick
chargers

Schuko

Akershus

331895

24069

344

69

818

Asker

29879

3 353

27

8

36

Aurskog-Høland

9279

226

4

2

7

Bærum

90207

9 037

38

7

242

Eidsvoll

13669

400

20

8

0

Enebakk

5818

313

2

1

4

Fet

6329

326

0

Frogn

7887

644

36

3

8

Gjerdrum

3444

210

0

0

0

Hurdal

1713

32

4

0

0

Lørenskog

17267

1 266

8

4

47

Nannestad

6874

276

0

0

10

Nes (Ak.)

12679

536

8

2

21

Nesodden

7748

387

2

1

16

Nittedal

11678

868

46

3

16

Oppegård

14955

1 069

13

2

65

Rælingen

8351

447

9

Skedsmo

24719

1 406

40

5

26

Ski

14515

864

26

3

14

Sørum

9337

466

10

4

3

Ullensaker

17997

779

21

6

249

Vestby

8651

550

21

6

16

Ås

8899

614

9

4

28

Municipality

2

8

Table 4: Charging points in Akershus as of 2017: Type 2 and Combo (EU requirement)
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Appendix 5: Landfills in Akershus
Volume of
waste, m3
(2010)

Gas
extraction,
Nm3, 2015

1990

1000

1 101 533

Active

1981

600

699 546

Nes

Active

1972

800

2 244 000

Isi II

Bærum

Closed

1974

2004

1300

280 600

Yggeset II

Asker

Closed

1991

2003

200

343 723

Closed

1956

1992

420

Measures
being
planned

Name

Location

Status

Start-up

ROAF Miljøpark

Bøler; Skedsmo

Active

Miljøstasjon Dal Skog

Ullensaker

Esval avfallsanlegg

Lørenskog
Nordlimyra (ROAF)

Stopped
receiving
waste

Brånåsen (ROAF)

Skedsmo

Closed

?

?

Holm avfallsdeponi
(ROAF)

Nittedal

Closed

1967

1995

340

274

CCM AS Ødegård i

Nes

Closed

1992

2009

100

234 611

Spillhaug

Aurskog Høland

Closed

1973

2009

200?

Isi I

Bærum

Closed

1967

1974

500

Yggeset I

Asker

Closed

1972

1992

300

-

Bølstad

Ås

Closed

1962

1995

500

-

Øverland I

Bærum

Closed

1960

1963

-

Øverland II

Bærum

Closed

1963

1967

-

Nes (ROAF)

Rælingen

Closed

1969

1995

260

Thorud (ROAF)

Enebakk

Closed

1979

1993

60

-

Hellen (ROAF)

Gjerdrum

Closed

1975

1992

150

-

Løvås (ROAF)

Fet

Closed

1978

1993

210

Teigen

Nesodden

Closed

1999

180

Oksrud

Ski

Closed

1966

1969

-

Paddetjern

Ski

Closed

1969

1982

-

Myrer 1

Eidsvoll

Closed

1950

1965

32

-

Myrer 2

Eidsvoll

Closed

1964

1982

130

-

TOTAL collection

479 012

5 383 299

Table 5: Summary of status of landfills for ordinary waste in Akershus and Oslo. (County Governor in Oslo and Akershus)
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Glossary
Almost zero-energy building: In Norway, the reports to
the Storting (parliament) regarding climate and buildings
have stipulated that new buildings in Norway must be
at almost zero-energy level as from 2020. The concept
of “almost zero-energy building” has not been finally
defined. However, it seems reasonable to assume that
“almost zero-energy building” will entail a higher level
of ambition regarding energy efficiency than TEK 17 or
“passive house”.
Base load: The almost constant part of energy
production at an energy plant (Store norske leksikon,
see: base load hours).
Bioeconomy: Value creation based on sustainable
utilisation of renewable biological resources.
Bioeconomy has to do with converting biological
resources into, for example, food, feed, chemicals,
materials, ingredients, pharmaceutical products and
bioenergy (OREEC).
Bioresidue: Bioresidue is an umbrella term for biomass
that has been degassed in a biogas reactor (Vestfold
Farmers’ Union).
BREEAM-NOR: BREEAM is an environmental
certification tool for buildings. BREEAM-NOR is the
Norwegian adaptation developed by the Norwegian
Green Building Council (NGBC) in partnership with
the building and property industry. The purpose is
to encourage sustainable design and construction
throughout the building project, from the earliest
phases to hand-over of the building. Certification
requires documented environmental performance
in nine categories: management, health and indoor
environment, energy, transport, water, materials, waste,
land use and ecology, and pollution.
Carbon footprint: From the perspective of a carbon
footprint, the end-user is made responsible for all
emissions. Carbon footprint calculations include both
indirect and direct climate gas emissions from an
item, an object, a citizen, a business or a community,
depending on where the emission takes place.
Carbon-weighting of electricity: Such weighting is
used when electricity consumption is viewed in a life
cycle context and allocated an emission factor within
the system boundaries in which the life cycle is viewed.
This can, for example, be the Nordic Mix or European
Mix emission factor, or a factor based on the goods
declaration from the Norwegian Water Resources and
Energy Directorate (NVE) (Energi Norge).

Circular economy: “Circular economy” is the term for
an economy that contributes to keeping resources in the
economy for as long as possible, even after a product is
no longer used for its original purpose. This is in contrast
to a more linear “use and discard economy” which
assumes that resources are unlimited and easy to deal
with as waste (OREEC).
Climate gases: Gases that affect the radiation balance
of the Earth and the atmosphere. The Kyoto Protocol
regulates the following gases (or groups of gases):
Carbon dioxide, CO2, methane, CH4, nitrous oxide,
N2O, hydrofluorocarbons, HFC, sulphur hexafluoride,
SF6, and perfluorocarbons, PFC (Store norske leksikon).
Climate-neutral: “Climate-neutrality” is taken to refer to
reducing climate emissions as much as possible through
own measures. The remaining climate emissions can
then be neutralised by purchasing climate quotas and/or
guarantees of origin for green current (UN definition).
CO2e = CO2 equivalents: The different climate gases
have different effects on the environment. In order to
make it possible to compare the emissions, they are
converted into CO2 equivalents (CO2e) using a fixed
conversion key. The emissions figures in this report are
presented in CO2 equivalents.
Combustion emission: Emission from the combustion
of different energy sources. Includes both stationary
combustion and the combustion of fuel for transport.
Compost: Compost – organic material left to degrade
to form topsoil; and the end product of this process.
The organic material in question is usually plant waste
(leaves, grass, etc. – i.e. garden compost). Compost is
a good growth medium and soil enricher. Other organic
material can also be used for composting, such as drain
sludge and wet organic waste from households (Store
norske leksikon).
Cost-efficiency: How large a reduction in climate gas
emissions can be achieved per monetary unit.
Emission-free fuel: Fuel which, when used, does not
produce climate gas emissions or local air pollution.
Electricity and hydrogen can be considered “emissionfree” even though hydrogen generates steam on
combustion.
Emission-free/Zero-emission vehicles: Vehicles
which, when used, do not produce climate gas emissions
or local air pollution (electric and hydrogen-powered
vehicles).

CBG: Compressed biogas.
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Energy balance: The energy balance is the relationship
between energy demand and energy supplied, and
provides an overview of how much energy is produced,
compared to how much is consumed.
Energy resource: Resource, material or natural
phenomenon that can be converted into useful (for
people) forms of energy such as heat, electricity and
mechanical energy.
EPC contract: Energy Performing Contracting. Energy
saving contract with result guarantee.
Fossil-free and emission-free building and
construction site: Includes transport of materials and
equipment, operation of site vehicles, heating and
drying, production, demolition and waste management at
a building/construction site.
Fossil-free fuel: Fuel produced from non-fossil sources
of energy (biofuel, biogas and electricity, as well as
hydrogen not produced from fossil sources).
Fossil fuel: Fuel (petrol, diesel and natural gas)
produced from fossil sources of energy.
FutureBuilt: A ten-year programme with the goal of
demonstrating that it is possible to develop high-quality,
climate-neutral buildings and urban areas. FutureBuilt is
working on 50 model projects – both areas and individual
buildings. These are to reduce climate gas emissions by
50% within the areas of transport, energy consumption
and material consumption. The model projects are to
maintain high architectural quality, contribute to a good
urban environment, and be located close to public
transport hubs. FutureBuilt is to stimulate innovation
and altered practice, and to serve as a learning arena
for developers, architects, consultants, contractors,
municipalities and users. Covers new builds and
renovation in Oslo, Bærum, Asker and Drammen.
GDP: Gross Domestic Product – Value of the goods and
services produced over the course of a year in a country
(Store norske leksikon).
Green shift: “Green shift” is commonly taken to mean
a change in a more eco-friendly direction. A switch
to products and services that generate significantly
fewer negative consequences for the climate and the
environment.
GWh: Gigawatt hour (one million kilowatt hours)
HVO (Hydrogenated Vegetable Oil): HVO can be
based on renewable plant and animal remains. HVO is
almost like fossil diesel in its chemical composition, and
can therefore be used fully or in part as a replacement
for diesel. In order to ensure the lowest possible
emissions of climate gases, HVO can be produced from
slaughter waste and other “non-edible” raw materials.
In such cases, it is possible to achieve a reduction in
climate gases of almost 90% compared to standard
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diesel. At the other end of the renewable scale is
HVO based on remains from non-sustainable palm oil
production (NAF).
kWh: Kilowatt hour is the usual unit of power
consumption. 1 kWh is the energy that an output of
1 kW develops in the course of an hour.
LBG: Liquified biogas. LBG is the purest form of biogas
and should ideally be used as fuel. Upgrading to LBG
also provides the most cost-effective and eco-friendly
way to transport biogas.
Life cycle perspective: This means calculating/taking
into account climate gases in the entire value chain
for an item or service, from the production of the input
factors to disposal.
Low-emission vehicle: Vehicles which, when used,
emit only small amounts of climate gases and local air
pollution (chargeable hybrids and biogas vehicles, for
example).
Low-energy construction: Low-energy construction
for residences and commercial premises is defined in
more detail in NS (Norwegian Standard) 3700 and NS
3701, respectively. The NS requirements for low-energy
construction are less strict than those for passive
houses.
Micro-energy system: These systems consist of a
local energy grid that supplies energy to users in the
immediate vicinity and can receive energy from energy
consumers in the immediate area. Micro-energy systems
can switch between different types of energy, making
them more flexible (City of Oslo).
Nm3: Normal cubic metre. Much used, non-standardised
unit of measurement for gas volume. 1 Nm3 corresponds
to 1 m3 of gas at a temperature of 0 °C and a pressure
of 1 atmosphere (Store norske leksikon).
NTP: National transport plan. In this document, NTP
refers to the Norwegian National Transport Plan
2018–2029.
Oxidising cover: Methane oxidising in various top
covers on landfills. The top cover is a shared designation
for the layers of material or membranes placed on the
top of the waste in a completed landfill. The design
of the top cover is to prevent erosion, ensure optimal
decomposition of the waste, and be adapted to the
subsequent use of the land (Municipality of Oppdal).
Passive house: Buildings that use little energy for
heating compared to standard houses. The concept
of “passive” comes from the use of passive measures
to reduce energy requirements. Norway has its own
standards that define passive house residences (NS
3700) and passive house commercial buildings (NS
3701).
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Peak load: Top load plants, production facilities, power
stations or heating plants that are only brought online
when demand is high. Top load plants cover the need for
top load, also called peak load (Store norske leksikon).
Positive building: A positive building generates more
energy than was used to produce the materials for, build,
operate and demolish the building.
Power (power peak): Power (W) equals energy per time
unit, i.e. energy emitted or received during a given period
of time, divided by this time. “Power peak” means the
time of day when most energy is used in a short time.
Process emissions: Emissions that are only marginally
connected to energy consumption, and more to industrial
and chemical processes. In industry, energy carriers
such as coal, natural gas and oil are used in processes
where first and foremost their chemical properties are
utilised. In farming, process emissions are linked to
decay processes and livestock (Energy Facts Norway).
Quality programme: These programmes clarify
the ambition level for all disciplines and phases of
a construction project and are intended to result in
better projects with a lower total environmental impact.
Quality programmes are a supplement to the regulation
provisions and plan description, and are to lay down
guidelines for architecture, outdoor areas, energy and
the environment. They are not legally binding, but are
intended to provide guidelines for the processing of
individual cases.
Renewable source of energy: Sources of energy
which, when used sustainably, are not exhausted. They
stem from nature’s own circuits and will therefore, in
a human time perspective, be renewed continuously
and thus be considered inexhaustible (Store norske
leksikon).
Sector subject to quotas/not subject to quotas:
The Akershus county-divided climate gas emissions
comprise only emissions in sectors not subject to
quotas. The quota system currently covers around 45%
of the total climate gas emissions from the member
states. 50% of the emissions in Norway are covered
by this quota system. The climate quota system places
a ceiling on the emissions as the number of available
quotas matches the volume of CO2 that can be emitted
in relation to stated climate targets. Land-based industry,
oil and gas, energy production and flights within the
EEA area are subject to the quota system. Remaining
emissions are not subject to quotas. For climate gas
emissions not subject to quotas, the EU has suggested a
percentage for how much the emissions of climate gases
should be reduced. (Miljøstatus.no and the Norwegian
Environment Agency)

Stationary combustion: Combustion that takes place in
installations with a fixed geographical location.
Stationary energy consumption: Norway’s stationary
energy consumption is defined as the net domestic
energy consumption, less the energy used for transport
purposes.
TEK: Norwegian Regulations on technical requirements
for building works. TEK sets out the technical
requirements for building works, and establishes the
limits for the minimum properties a building must have to
be lawfully constructed in Norway. The regulations are
founded on the Norwegian Planning and Building Act.
Thermal power: Thermal power plants are plants that
convert thermal energy into electric energy. The source
of energy used in thermal power plants is often fossil fuel
(oil, coal and natural gas), but these plants may also be
based on bioenergy, geothermal energy or solar energy.
Traffic work: Traffic work is a measure for the scope
of traffic and designates the work that is performed by
one or more vehicles during transport from one place to
another. It comprises both freight and passenger traffic.
Traffic work is usually measured in vehicle kilometres,
and is not affected by the number of people or the
volume of goods carried.
TWh: Terawatt hour (one billion kilowatt hours).
Zero-emission building: As yet, there are no national
standards for zero-emission buildings. A zero-emission
building should “pay back” the climate gas emissions
from the construction process by generating energy
– using solar panels, for example. To balance the
accounts, the building must generate more energy in a
year than it uses. In this way, the building will balance
out its emissions over the course of its lifetime. There
are several ways to calculate what is included in the
lifetime of a building. Zeb-Complete covers the entire
life cycle of a building, from production of materials to
disposal. (Lavenergiprogrammet.no and ZEB)
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and nitrous oxides, amounted to 152,000 tons of CO2e in
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71	Agriculture and climate changes Report from work group
Issued on 19 February 2016
72	https://snl.no/landbruk_i_Akershus
73
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75	The immediate effect of draining marshes is that it causes
higher oxygen content in the marsh soil, which leads to
increased biological conversion and faster decomposition of
organic material into CO2.
76	The IPCC has suggested an emission factor of 0.79 tons of
CO2e per year per decare.

55	For buildings constructed before implementation of the energy
requirements in TEK 10. TEK 17 came into effect on 1 July
2017.

77	In connection with reporting for Norway’s climate gas
accounts, NIBIO has mapped peat extraction and ditchdraining of marshes (NIBIO v/Fadnes, pers. mess. 2017).

56	http://energiteknikk.net/2017/04/solenergi-vokser-raskest

78	In 2017, the Norwegian Environment Agency commissioned
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out peat.
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79	The project is owned by the Norwegian Farmers’ Union, the
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80

Market report, biogas. Rambøll. 2016

81

As for biofertilizer from food waste.

61	However, this potential assumes 100% sorting of food and
collection of livestock manure. Commercial waste is not
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Rambøll.

82	Increasing focus has been accorded to the use of solar
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83	https://sites.google.com/site/arbeidsmaskiner/projectdefinition
84

Forestry strategy, Oslo and Akershus 2016

104	The future in our hands: https://www.nrk.no/norge/_-kjottfrimandag-har-liten-klimaeffekt-1.13121718. However, these
are figures that are subject to significant uncertainty and
major variations.
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Norwegian Water Resources and Energy Directorate; KFD
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107	Emissions from domestic air traffic are calculated at national
level, but not at county or municipal level.
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111 Forestry strategy, Oslo and Akershus 2016
112	Property sector roadmap towards 2050. Norwegian Green
Building Alliance and Norwegian Property Federation, 2016.
113 Asplan Viak: Report on use of wood, 2016.
114	NOU 2017:4 The shareconomy – opportunities and
challenges.
115	https://www.regjeringen.no/no/sub/eos-notatbasen/
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