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Summary 
We are committed to becoming become carbon neutral by 2025. We have prepared an action plan to achieve our 
target, based on comprehensive data on the Company’s carbon footprint. The Action Plan clarifies our priorities and 
serves as the blueprint for preventing new emissions, identifying new ways to reduce emissions and increasing 
sequestration. 

We intend to reduce direct emissions from our operations by 50% by 2030 (when compared with the 2008 
baseline). Direct emissions had already been reduced by 36% by year-end 2019 or 23.400 tonnes CO2 eq. 

Landsvirkjun’s net carbon footprint in 2019 was approx. 22 thousand tonnes CO2 –eq which is equal to 1.6g CO2 
eq/KWh or a decrease of 26% when compared with 2018. This can mostly be attributed to a good water year, which 
resulted in less geothermal utilisation. 

Landsvirkjun‘s total GHG emissions in 2019 amounted to 54 thousand tonnes CO2 –eq. Organic CO2 emissions from 
reservoirs amounted to 7.7 thousand tonnes. Landsvirkjun’s geothermal power stations produce 60% of the 
Company’s GHG emissions, whereas the reservoirs at the Company’s hydropower stations account for 31%. Other 
emissions (fossil fuel consumption, SF6, the purchase of electricity, heating and use of fertiliser) amounted to 9%. 

Carbon sequestration measures amounted to nearly 31,900 thousand tonnes CO2-eq in 2019 or 59% of total 
company emissions. 
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Climate accounts 2019 
 

Landsvirkjun has prepared an action plan to achieve carbon neutrality in 2025. Our Environmental Policy states 
that we are at the forefront of environmental issues, that we should understand the impact of our operations and do 
anything we can to minimise their impact. Landsvirkjun's Climate Accounts contain statistical information on 
carbon emissions in 2019 and for the period 2016-2019. It also provides statistical information for 2008, which is the 
baseline year for calculations on carbon neutrality. 

Landsvirkjun operates according to a clear environmental policy and has a certified environmental management 
system, in accordance with the international standard ISO 14001: 2015. Landsvirkjun’s GHG emissions are 
calculated according to the Greenhouse Gas Protocol (GHGP). 

Audit statement 
CIRCULAR Solutions, a sustainability consulting firm, has reviewed Landsvirkjun’s Green Accounts for 2018. 
Landsvirkjun was responsible for providing CIRCULAR with accurate documentation and information. CIRCULAR 
is of the opinion that the underlying data is descriptive and that Landsvirkjun’s Green Accounts for 2019 covers all 
operational factors, direct and indirect, that can have a substantial environmental impact. The calculations on these 
impacts comply with the Greenhouse Gas Protocol – Corporate Standard. 

The review is based on information provided by Landsvirkjun. CIRCULAR Solutions cannot guarantee that the 
information presented in this review document is complete, accurate, or up to date. Nothing contained in this 
document shall be construed as to make a representation or warranty, express or implied, regarding the advisability 
to invest in or include companies in investable portfolios. 

Dr. Hafþór Ægir Sigurjónsson 

Dr. Reynir Smári Atlason 

Bjarni Herrera Þórisson, framkvæmdastjóri 
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Climate change action plan 
In 2019, we introduced a climate change action plan to achieve our objectives, based on comprehensive data on the 
Company’s carbon footprint collected over the past decade. The plan outlines the strategy needed to accomplish 
these objectives by 2030. We intend to offset more carbon than we emit i.e. we intend to bind more carbon than we 
actually produce. We see this as our contribution to tackling climate change. 

We have identified the following key criteria for achieving these goals: Prevent new emissions, reduce current 
emissions and implement mitigation measures. 

Objectives for achieving carbon neutrality: 

• Direct emissions will be 50% lower in 2030 than they were in 2008 

• Emissions from our geothermal stations will be 60% lower in 2030 than they were in 2008 

• Eliminating the use of fossil fuels by 2030 
• Emissions from air travel will be 30% lower in 2030 than they were in 2008 

• Emissions from employee travel to and from work will be 60% less in 2030 than in 2018    

• Soil carbon sequestration will be threefold in 2030, when compared with 2008 

See more info: www.landsvirkjun.com/sustainability/carbon-neutrality 

 

Figure 1: Landsvirkjun’s Carbon footprint- emissions and sequestration from 2008 to 2019 including projections 
until 2030. 
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Numerical objectives 
Our main objective is to reduce emissions within Scope 1 by 50% (when compared with 2008). We intend to achieve 
this by reducing emissions from geothermal utilisation and reducing fossil fuel consumption. We will also reduce 
emissions from employee air travel and increase carbon sequestration measures. 

Geothermal emissions – a 60% reduction 
Most of Landsvirkjun’s emissions can be traced to the Company’s geothermal power stations in the Northeast 
(Mývatn) of Iceland. There are three geothermal/steam stations in the area: Krafla, Þeistareykir and Bjarnarflag. The 
stations utilise different geothermal systems with different natural properties, e.g. the concentration of carbon 
dioxide. Krafla produces the highest percentage of carbon dioxide emissions, despite the fact that Þeistareykir 
produces more energy. 

Landsvirkjun is currently designing and developing equipment to clean the carbon dioxide emitted from 
geothermal gas at the Krafla Geothermal Power Station. The equipment will hopefully be introduced in 2025. 
Carbon dioxide will be reinjected back into the geothermal system or utilised to create other revenue sources. 
Emissions from our geothermal stations in the Northeast will be 60% lower in 2025 than they were in 2008.

 

Figure 2: Landsvirkjun’s geothermal emission reduction targets. The figure shows the development of CO2-eq from 
2018 to 2026- including the possible introduction of a gas-cleaning station in 2025. 
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Eliminating fossil fuel by 2030 
We intend to eliminate the use of fossil fuels for vehicles and machinery in our operations by 2030. The proportion 
of clean energy vehicles at Landsvirkjun was 31% in 2019. Clean energy vehicles are electric, plug-in hybrid or 
methane. Landsvirkjun has gone above and beyond its initial target of replacing 25% of its fossil fuel vehicles by 
2020.  

Over 21% of our vehicles use electricity as their only fuel source. An additional 8% of our fleet is plug-in hybrid and 
just less than 1% is hydrogen. 

The next step will be the reduction of fossil fuel consumption in equipment used to power specific processes in our 
power production, where we can’t use electricity. We will also identify technical solutions for energy exchange in 
our back-up generators. 

 

 

 

Figure 3: Landsvirkjun’s fossil fuel consumption reduction targets and progress made over the last two years. 
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Air travel – a 30% reduction 
Flight emissions will be 30% less in 2030 than they were in 2018. 

 

 
Figure 4: Landsvirkjun’s air travel emission reduction targets and progress made over the last two years. 

Employee travel to and from work– a 60% reduction 
Employee travel represents only a small percentage of our entire carbon footprint, but we believe that our 
contribution counts.  We want to take part in the green transformation of transport. Landsvirkjun’s employees have 
been active in participating in this initiative. There have been rapid changes to the type of transport used to and 
from work and many employees have requested support from the Company to find and utilise greener transport 
options.  

 
Figure 5: Landsvirkjun’s employee travel ‘to and from work’ emission reduction targets and progress made over the 
last two years. 
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A threefold increase: Carbon sequestration in soil and vegetation 
We have been involved in land reclamation and re-forestation projects for decades. We are often required to 
compensate for land lost during the construction of our power stations, to cover poorly vegetated areas and to 
support biodiversity. 

Carbon sequestration has been the main focus of land reclamation projects in recent years and will continue to be 
important in the future. Landsvirkjun intends to sequester 60 thousand tonnes of CO2-eq by 2030 or three times the 
amount sequestered in 2008. These objectives will be achieved through projects such as land and wetland area 
reclamation and re-forestation. 

 

 
Figure 6: Landsvirkjun’s carbon sequestration (tonnes CO2-eq) in soil and vegetation targets. The figure shows how 
sequestration will develop between 2008 and 2030. 
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Greenhouse Gas Protocol (GHGP) methodology 
The Greenhouse Gas Protocol (GHGP) is a well-renowned international standard designed to measure and manage 
emissions. 

The Greenhouse Gas Protocol was first introduced in 1998 by the World Resources Institute and the World Business 
Council for Sustainable Development. The objective of the Protocol is to promote coordinated information 
disclosure on company GHG emissions. 

External limits 
The GHGP methodology requires the definition of external boundaries. There are two approaches to choose from: 
The Equity Share Approach or Control Approach. Landsvirkjun uses the Operational Control approach to assess 
GHG emissions from its operations. Operational Control enables Landsvirkjun to include emissions from its own 
operations as well as any emissions from its subsidiaries (such as Landsvirkjun Power and Icelandic Power 
Insurance) in its accounts. 

Scope of operations 
GHG emissions are classified as direct and indirect emissions, depending on where they occur within operations. 
Direct emissions come from equipment or resources owned, or controlled by the Company. Indirect emissions occur 
as a result of Company operations, but can be traced to equipment owned, or managed by another company.  
According to the methodology, the scope of operations is divided into three categories: Scope 1, Scope 2 and Scope 3. 
These categories are clearly defined to avoid the duplication of emissions from different companies within the same 
Scope. 

Scope 1 is defined by the Protocol as all direct GHG emissions. This refers to emissions from electricity generation 
(the direct use of company equipment and natural resources).  

Scope 2 is defined as indirect GHG emissions from consumption of purchased electricity and thermal energy.  

Scope 3 is defined as other indirect emissions within Landsvirkjun’s value chain, such as the transport and 
production of purchased raw materials and fuels, employee transport and the distribution and utilisation of 
Landsvirkjun’s electricity. Organic CO2 emissions are accounted for separately according to the methodology 
outlined by the Greenhouse Gas Protocol. 
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Figure 7: Landsvirkjun’s operations divided into Scopes according to the GHG Protocol. 

Greenhouse gases 
CO2: Carbon dioxide is mainly generated during Landsvirkjun‘s operations by the combustion of fossil fuels, the 
decomposition of organic matter in reservoirs and is also a geothermal gas. GHG emissions are expressed in carbon 
dioxide equivalents (CO2-eq). 

CH4: Methane is formed in Landsvirkjun‘s operations by the decomposition of organic matter in reservoirs, landfill, 
combustion of fossil fuels and is also a geothermal gas. Methane is a 28 times more powerful greenhouse gas than 
carbon dioxide. 

N2O: Nitrous oxide is formed in Landsvirkjun's operations by the combustion of fossil fuels and the use of fertilisers. 
Nitrous oxide is a 265 times more powerful greenhouse gas than carbon dioxide. 

SF6: Sulfur hexafluoride is a man-made gas is used in Landsvirkjun's and Landsnet's operations to insulate electrical 
equipment. It is sometimes accidentally released into the atmosphere when it leaks from electrical equipment. SF6 is 
a 23,500 times more powerful greenhouse gas than carbon dioxide. 

HFCs: Hydrofluorocarbons are not used in Landsvirkjun's operations, but the materials are used on cooling systems 
and are substitutes for ozone-depleting substances. Hydrofluorocarbons are 124-14,800 times more powerful 
greenhouse gases than carbon dioxide. 

PFCs: Perfluorocarbons are not used in Landsvirkjun's operations, but are produced in the aluminium industry for 
example. Perfluorocarbons are 7,390-17,700 times more powerful greenhouse gases than carbon dioxide. 
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Scope 1 - Direct emissions 
Geothermal utilisation: Gases are released from the geothermal reserve and into the atmosphere during geothermal 
utilisation. The main greenhouse gases are carbon dioxide and methane. 

Reservoirs: Emissions from reservoirs can be directly traced to submerged vegetation and soil. The main 
greenhouse gases are carbon dioxide and methane. Methane emissions are only included in Scope 1 as carbon 
dioxide emissions from organic carbon are accounted for separately. 

Fossil fuel consumption: Emissions due to the fossil fuel consumption of vehicles, equipment and machines owned 
by Landsvirkjun and rental vehicles. Carbon dioxide emissions from biodiesel are documented separately as 
emissions from organic carbon.   

SF6 from Landsvirkjun‘s electrical equipment: Emissions of SF6 as a result of leakages from electrical equipment. 
Landsvirkjun uses SF6 to isolate electrical equipment. 

Scope 2 - Indirect emissions 
Purchased electricity and heating: Emissions from electricity and hot water utilisation. Emissions from the 
production of electricity, purchased from the electricity grid, are accounted for in Scope 2. Emissions from 
electricity used, before it reaches the electricity grid, are recorded as part of the energy production in Scope 1. 

Scope 3 - Goods and services 
Air travel: Emissions from employee air travel. 

Waste and hazardous waste: Emissions from waste and hazardous waste sent for landfill or recycling.  

Employee transport to and from work: Emissions from employees using their chosen mode of transport. Fertiliser: 
Emissions from the use of fertiliser for Landsvirkjun‘s land reclamation projects. 

Construction: Emissions from fossil fuel consumption and waste produced by contractors (hired by Landsvirkjun) 
in larger projects. 

Fuel production: Emissions from the production of fuel used by Landsvirkjun.  

Scope 3 - Goods and services from Landsvirkjun 
SF6 from Landsnet‘s electrical equipment: Emissions from SF6 used to isolate substations for Landsnet‘s 
transmission system. 
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Not included in the defined Scopes 
Organic CO2 emissions: Carbon dioxide emissions from organic carbon from biodiesel combustion and 
biodegradation in reservoirs. Organic carbon from vegetation used as a raw material in biodiesel and in vegetation in 
reservoir areas, sequesters carbon dioxide, which diminishes the emissions from its combustion and degradation. 

Outside the protocol‘s methodology 
Carbon sequestration: Carbon sequestration via land and wetland reclamation and re-forestation (mitigation 
measures carried out by Landsvirkjun). 

Landsvirkjun’s operations 

Landsvirkjun is an energy company that produces electricity by utilising hydropower, geothermal energy and wind 
energy. The Company operates 15 hydropower stations, 3 geothermal power stations and 2 wind turbines, in 5 areas 
of operation, all over Iceland. Figure 7 shows the location of power stations and the capacity of individual power 
stations. 

 
Figure 8: Location and capacity of Landsvirkjun’s power stations. 
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Power stations:          2018 2019       Diff. 
          GWh GWh GWh 

 

 

Electricity production 
Landsvirkjun’s total electricity generation in 2019 was 13,958 GWh, or a 2.7% decrease since 2018, which can mostly 
be attributed to interruptions to production at the aluminium smelter in Straumsvík; one of our energy-intensive 
customers. The percentage division of electrical energy production is 92% from hydropower, 8% from geothermal 
power and 0.05% from wind energy. Landsvirkjun’s electricity generation in 2019 represented approx. 72% of 
Iceland’s total electricity generation. Energy losses and Landsvirkjun’s own energy consumption amounted to 140.8 
GWh in 2019. Landsvirkjun’s net production, excluding own consumption, is 13,817 GWh. 

Table 1: Summary of Landsvirkjun’s electricity generation, energy losses and own consumption 2018-2019. 

 

Fljótsdalur 4,928 4,836 -92 

Búrfell & BURII 2,473 2,606 134 

Hrauneyjafoss 1,272 1,204 -68 

Sultartanga 1,025 946 -78 

Sigalda 930 890 -40 

Búðarháls 647 604 -43 

Vatnsfell 362 369 7 

Blanda 826 726 -100 

Þeistareykir 678 649 -29 

Krafla 461 420 -41 

Írafoss 290 263 -23 

Laxá 177 165 -12 

Steingrímsstöð 157 142 -15 

Ljósafoss 114 115 1 

Bjarnarflag 0.2 15 15 

Hafið 4 7 3 

Total energy production 14,342 13,958 -384 

Losses & own use 148 141 -7 

Energy entering netw 14,195 13,817 -377 

Energy purchases 305 84 -221 

Total: 14,500 13,902 -598 

 

Table 1 shows an overview of Landsvirkjun’s electricity generation in each area of operation, installed capacity, 
employees, energy losses and own consumption in 2018 and 2019. Table 1 also shows the development of production 
between years, as well as the percentage of total electricity generation by area. Table 2 shows Landsvirkjun’s 
electricity generation by energy source and electricity generation in Iceland between 2016 and 2019, excluding 
energy losses and own consumption. 
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Table 2: Landsvirkjun's and Iceland's total electricity generation 2014–2019. 

 Unit Landsvirkjun 

Production  2016 2017 2018 2019 

Hydropower GWh 12,911 13,459 13,199 12,867 

Geothermal GWh 495 565 1,140 1,084 

Wind GWh 5.3 5.6 4 7 

Total GWh 13,411 14,030 14,342 13,958 
 

Direct emissions - Scope 1 

Geothermal emissions 

•   Geothermal emissions decreased by 21% between years 

Total GHG emissions from geothermal stations amounted to 32,235 tonnes of CO2-eq in 2019 or a 21% decrease when 
compared with 2018 (Figure 9). This can mostly be attributed to a good water year as most of Landsvirkjun’s 
reservoirs reached fill-point, thereby reducing the need for geothermal utilisation. Emissions from the Krafla 
geothermal area have also decreased due to natural causes. 

The Krafla Geothermal Power Station produces the largest part of GHG emissions from Landsvirkjun's operations, 
due to the high flow of carbon dioxide. The Krafla area experienced a number of volcanic eruptions (the Krafla Fires) 
between 1975 and 1984, which subsequently affected the production properties of the area and also led to negative 
changes to the chemical composition of wells.  The Fires resulted in increased gas emissions, particularly carbon 
dioxide emissions, from magma intrusions. The high carbon dioxide flow is characteristic of the Krafla Geothermal 
Power Station and is naturally released from the geothermal reservoir. 

Þeistareykir and Bjarnaflag Geothermal Power Stations produced significantly less emissions (Figure 10).
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Figure 9: GHG emissions from geothermal stations compared between years: 2016-2019. 

 

Figure 10: Carbon dioxide and methane emissions from geothermal stations in 2019. 
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Emissions from hydropower reservoirs 
• Emission levels from Landsvirkjun’s reservoirs increased by 17% between years, due to a mild winter.  

Calculated emissions in Scope 1 were 8,702 tonnes CO2-eq in 2019 or an increase of 17% when compared with 2018. 
This can be attributed to a mild winter and more ice-free days as greenhouse gases are not emitted when reservoirs 
are covered in ice. 

Table 3 shows the number of ice-free days at the Blanda and Fljótsdalur Reservoirs. Other reservoirs submerged 
relatively low levels of carbon and the number of ‘ice free’ days is not recorded, but the Company estimates the 
number to be approx. 215 days. Emissions from Landsvirkjun’s reservoirs can largely be attributed to the Blanda 
Reservoir (82%) where large quantities of organic matter were submerged (Table 4 and Figure 11). 

Table 3: Number of ice-free days in Landsvirkjun’s main reservoirs: 2016- 2019. 

Reservoir                                                                                  2016                          2017                           2018                             2019 
Number of ice-free days at reservoirs 

Blanda Reservoir  183 179 151 189 

Gilsárlón Reservoir  170 181 171 189 

Hálslón Reservoir  190 186 178 191 

Ufsarlón Reservoir 190 164 151 158 

Kelduárlón Reservoir 170 161 146 156 

Vegetation and soil are submerged when a reservoir is filled. The decomposition of organic materials results in the 
release of greenhouse gases carbon dioxide (CO2), methane (CH4), and nitrous oxide (N2O). The emission levels of 
greenhouse gases from the reservoirs can vary, but the most significant factor is the total amount of vegetation and 
organic matter initially submerged. 

According to the Greenhouse Gas Protocol method, GHG emissions from reservoirs are listed in Scope 1, but carbon 
dioxide emissions are accounted for outside the Scopes because the submerged vegetation would have initially 
sequestered the same amount of carbon dioxide during its lifetime as it released during its decomposition. 

Table 4: GHG emissions from reservoirs at Landsvirkjun's hydropower stations: 2019 

  Outside scope Scope 1 

 Total emissions CO2  CH4 

Aflstöð tonnes CO2-eq 
 

Blanda 13,419 6,250 7,169 

Fljótsdalur 1,133 528 605 

Þjórsá area 1,836 908 928 

Total 16,388 7,686 8,702 

The Agricultural University of Iceland assesses GHG emissions from Landsvirkjun’s reservoirs on an annual basis 
(Table 4). Their research is based on research conducted in Iceland as well as the number of ice-free days per year, as 
negligible emissions are released when reservoirs are covered in ice. 

The number of ice-free days in 2019 was higher than in recent years and emissions from reservoirs therefore 
increased between years. 
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Figure 11: Emissions from Landsvirkjun reservoirs, divided into reservoir name, methane emissions (Scope 1) and 
carbon dioxide emissions. 

Fuel consumption and SF6 emissions 
Emissions from fossil fuel consumption have decreased by 15% between years which can mostly be attributed to the 
increased use of biodiesel.       

Landsvirkjun uses fuel for vehicles, machinery and equipment. 

Total emissions from fuel consumption in 2019 were 759 tonnes CO2-eq; 540 tonnes from direct consumption and 
139 tonnes from production and transportation. The reduction in emissions from fossil fuel consumption was 
reduced by 15% between years. This can be attributed to a decrease in the use of fossil fuels and an increase in the 
use of biodiesel. 

Landsvirkjun’s total consumption of fuel in 2019 was 235,657. This included 203,373 litres of fossil fuel and 32,284 
litres of biodiesel. Landsvirkjun’s fuel consumption has decreased by 7% when compared with 2018 and the use of 
biodiesel has increased by 24%. 
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Table 5: Fossil fuel consumption, SF6 emissions & GHG emissions in Landsvirkjun’s operations in 2019 

 Quantity 

litres 

GHG emissions 

t CO2-eq 

GHG emissions 

t CO2-eq 

Total 
 

Fuel consumption: Petrol 20,866  48 
-Carbon dioxide emissions  48  
- Methane emissions  0.1  
- Nitrous oxide emissions  0.1  
Fuel consumpt: Diesel for vehicles & equipment 

 

161,851  435 
- Carbon dioxide emissions  429.3  
- Methane emissions  0.05  
- Nitrous oxide emissions  5.5  
Fuel consumption: Diesel for back-up energy 20,656  55 
-Carbon dioxide emissions  54.8  
- Methane emissions  0.01  
-Nitrous oxide emissions  0.7  
Fuel consumption: Biodiesel for vehicles 32,284  1.0 
- Methane and nitrous oxide emissions  1.0  
Quantity-fossil fuel 203,373   
Quantity- biodiesel 32,284   
Quantity- fuel 235,657   
Fossil fuel consumption (Scope 1)  540 540 
Outside Scopes (biodiesel for vehicles)  80 80 
SF6 kg from Landsvirkjun (Scope 1) 0.7 24 24 
    

 

Table 6: GHG emissions from fossil fuel consumption in Landsvirkjun’s operations between 2016 and 2019 and a 
comparison between years 

 
2016 2017 2018 2019 

Changes compared 

with 2018 
 

Fuel consumption (Scope 1) t CO2- 
eq 

601 612 638 540 -15% 

- Petrol for vehicles - 28 35 41 48 19% 
- Diesel for vehicles - 489 562 542 435 -20% 
- Diesel for back-up energy - 84 15 55 56 0% 
- Biodiesel for vehicles (CH4 & N2O) - 1.2 0.4 0.3 1.0 278% 
-Biodiesel for vehicles outside of Scopes - 87 27 20 80 312% 
Fuel production (Scope 3) t CO2- 

eq 
155 150 156 139 -11% 

- Petrol and diesel - 144 147 153 127 -17% 
-Biodiesel - 11 3 2 12 382% 
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Landsvirkjun owned 104 vehicles in 2019. The proportion of clean energy vehicles at Landsvirkjun was 31% in 2019: 
Over 21% of our vehicles use electricity as their only fuel source. An additional 8% of our fleet is plug-in hybrid and 
we also have a single hydrogen power car (Figure 12).  

Average emissions from vehicles in 2019 amounted to 4 tonnes CO2-eq or an 18% decrease since 2016 (Figure 13).  

Figure 14 shows emissions from fuel consumption by operational area. The Þjórsá area has the highest level of 
emissions of all operational areas, which can mostly be attributed to diesel consumption. The Þjórsá area is also 
Landsvirkjun’s largest operational area, with 7 hydropower stations and 2 wind turbines. 

Emissions from back-up energy and diesel consumption amounted to 55 tonnes of CO2-eq, which is comparable to 
the previous year. Diesel generators are used for equipment to power specific processes in our power production 
and as back-up power. 

The Greenhouse Gas Protocol states that only methane and nitrous oxide emissions can be included in biodiesel 
emission calculations (carbon dioxide emissions are not included). However, emissions from the production and 
transport of biodiesel are calculated in total emissions and are accounted for in Scope 3. 

SF6 emissions Landsvirkjun’s electrical equipment in the Þjórsá and Fljótsdalur power station areas amounted to 0.7 
kg. SF6 is a particularly potent GHG and the amount is therefore equivalent to 24 tonnes CO2-eq. 

Table 5 shows fossil fuel consumption, SF6 emissions and GHG emissions in Landsvirkjun’s operations in 2019 and 
Table 6 shows GHG emissions from fossil fuel consumption in Landsvirkjun’s operations between 2016 and 2019 
and a comparison between years. 

 
Figure 12: Shows the mission standard for Landsvirkjun’s vehicle fleet according to Orkusetur categorisation 
system, number of vehicles per operational unit and energy source percentages. (Operational units: OAÞ is the Þjórsá 
area, ANDM is the Mývatn area, OAB is Bland Power Station, OAS is the Sandssvæði area, OAK is the Fljótsdalur 
Power Station and N, V and H68 are Landsvirkjun’s offices in Reykjavík and in Akureyri. 
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Figure 13: GHG emissions per vehicle in 2014. 

 

 
Figure 14: Fossil fuel consumption and GHG emissions by operational area in 2019. Offices; shows emissions from 
employee fuel consumption in Reykjavík and in Akureyri. 

Indirect emissions - Scope 2 and 3 

Emissions from purchased electricity and heating 
• Emissions from electricity and heating consumption decreased by 22% between years 

Emissions from electricity and heating consumption decreased considerably between years and can mostly be 
attributed to the conclusion of construction work at Þeistareykir. 

Emissions from electricity and heating consumption decreased from over 11 tonnes of CO2-eq to approx. 9 tonnes 

CO2-eq. This is a reduction of 22% between years (Figure 15). Landsvirkjun has significantly reduced its energy 
consumption over the past two years as the large-scale construction projects of recent years have now reached 
completion 

Emissions from energy purchases from other energy producers are calculated using emission factors from the 
Environment Agency of Iceland. Landsvirkjun’s emissions from purchased energy amounted to 8.8 g CO2-eq/kWh 
in 2019, based on the domestic average for energy production. Figure 16 shows a comparison between operational 
areas. 
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Figure 15: GHG emissions from electricity and heating utilisation: 2016 - 2019. 

 
Figure 16: Emissions from electricity and heating utilisation by operational area, in 2019. 
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Emissions from waste 
• Emissions from Landsvirkjun’s contractors decreased by 65% 

• Emissions from contractors on-site is negligible when compared with the previous year 

• Emissions from operations were comparable to the previous year 

All waste is recorded and sorted according to the available resources in each area. The majority of waste is (95%) 
sent to private companies (tendered out) and a small percentage (5%) is disposed of by local authorities. 
Landsvirkjun only works with waste companies that have an operating permit from the Environment Agency in 
Iceland. 

Table 7: Landsvirkjun’s total emissions and GHG emissions from waste treatment: 2016-2019 

 

 

 

 

 

 

 

 

Waste from Landsvirkjun’s operations can be divided into three categories: Waste for reuse or recycling, waste for 
disposal and inert waste. The total quantity of waste produced between 2016 and 2019 can be seen in Table 7. The 
total quantity of waste produced in 2019 amounted to more than 267: 247 tonnes from Landsvirkjun’s operations (an 
increase of 13% when compared with 2018); 19 tonnes can be traced to contractors during construction (a reduction 
of 96% when compared with 2018).  

Tables 8 and 9 show the total quantity of waste between 2016 and 2019, by category. The table shows waste from 
Landsvirkjun’s operations and also waste produced by contractors broken down into waste categories. The 13% 
increase in waste from Landsvirkjun’s operations can mostly be attributed to metals and equipment sent for 
recycling which has a limited impact on the climate. 

Figure 17 shows the total quantity of emissions from waste in 2019-by operational area. The Þjórsá and Mývatn areas 
produced the highest quantity of emissions and both areas produced more waste than in the previous year. This can 
mostly be attributed to the start-up of Búrfell II Hydropower Station and Þeistareykir Geothermal Power Station. 

  

 
2016 2017 2018 2019 

Changes compared with 

2018 

Landsvirkjun tCO2-eq  

Total waste 229 269 218 247 13% 

GHG emissions  35 41 28 28 -1% 

Contractors      

Total waste 591 809 541 19 -96% 

GHG emissions 77 119 54 1 -98% 

Total      

Total waste 820 1078 759 267 -65% 

GHG emissions 113 160 82 29 -65% 
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The total number of employees also rose substantially in the Búrfell area as extensive maintenance projects were 
carried out during the year. Emissions and waste decreased in other operational areas. 

Table 8: Total amount of waste and GHG emissions from waste from Landsvirkjun: 2016 – 2019 

 2016 2017 2018 2019 
Changes compared 

with 2018 

 tonnes 
tCO2-

eq 
tonnes 

tCO2-

eq 
tonnes 

tCO2-

eq 
tonnes 

tCO2-

eq  
Quantity tCO2- eq 

Waste for disposal 

(unsorted) 
53 31 42 25 40 23 39 23 -1% -1% 

Bulk waste sorted 

by service 

provider 

  18 10.9 27 1.9 7 0,4 -74% -76% 

Earth, minerals, 

glass and 

porcelain 

2 0 54 0,5 10 0.1 <1 0 -96% -96% 

Organic waste 18 0.2 20 0.2 19 0.2 18 0.2 -4% -4% 

Metals and other 

equipment 
52 1 41 0.9 45 1 109 2.3 144% 144% 

Paper, cardboard & 

packaging 
14 0,3 19 0.4 18 0.4 15 0.3 -13% -13% 

Plastic 6 0,1 <1 0 <1 0.0 2 0.1 184% 184% 

Timber 63 1,3 30 0.6 52 1.1 45 1.0 -14% -14% 

Hazardous waste 21 1,4 42 2.7 7 0.5 11 0.7 56% 56% 

Total 229 35 268 41 218 28 247 28 13% -1% 

 

Table 9: GHG emissions produced by Landsvirkjun's contractors in 2019. 

 
Waste from contractors     2016     2017     2018     2019 

tCO2-eq 
 

Unsorted 68 104 44 0 

Sorted 1 1 0 0 

Timber 5 7 7 0 

Metals 3 4 3 0 

Hazardous waste 1 3 0 1 

Total 77 119 54 1 
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Figure 17: Waste emissions by operational area:  2016 – 2019. 

Emissions from employee air travel 
• GHG emissions from air travel decreased by 23% between years 

• Domestic flights decreased by 33% 

• International flights decreased by 9% 

A recent study on aircraft emissions was used to calculate emissions from air travel. Air travel emissions are 
measured using seat kilometres, which vary depending on the length of the flight and the type of aircraft e.g. short 
flights in aircrafts with fewer passengers produce higher emissions per seat kilometre than flights with a higher 
number of passengers traveling longer journeys. The effect of distance on seat kilometres can be explained by the 
high emissions that occur during take-off and landing. These particular emissions are therefore comparable for long 
and short flights. 

Table 10 shows a comparison of emissions from Landsvirkjun's employee air travel from 2016 to 2019 and Figure 18 
shows GHG emissions from air travel, by destination, in 2019. 
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Table 10: GHG emissions from employee travel: 2016–2019 

Air travel 2016 2017 2018 2019 

Changes compared 

with 2018 

 tonn CO2-eq % 

Domestic 215.9 199.3 236.0 157.6 -33% 

International 195.7 180.6 173.8 157.6 -9% 

Total 411.6 379.9 409.8 315.3 -23% 

 

 

 
Figure 18: GHG emissions from employee travel, by destination in 2019. The darkest colour (1) shows the highest 
concentration of emissions. 
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Emissions from employee travel to and from work 
• Emissions from employee travel to and from work decreased by 23% between years which can be 

attributed to the increased use of electric and hybrid vehicles 

Emission from employee travel to and from work decreased significantly between years, or by 23% (Figure 19). 
This category of travel emitted an estimated 126 tonnes CO2- eq in 2018 and an estimated 97 tonnes of CO2-eq in 
2019. The decrease can be attributed to the increased use of electric and hybrid vehicles. Employee travel data in this 
category is based on the results of employee travel questionnaires, sent out to all Landsvirkjun employees (Figure 
20). 

 
Figure 19: GHG emissions from employee travel in 2018 and 2019. 

 
Figure 20: Percentage of fuel type used by employees to and from work in 2018 and 2019. 
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Use of fertiliser, fuel import and SF6 leaks 
• Other indirect emissions decreased by 11% between years 

• Emissions from the use of fertiliser increased as a result of various land-reclamation projects; the 
production process increases emissions by 16% 

• An 11% reduction in emissions from fuel production can be attributed to less fuel consumption in 
company operations  

Other indirect emissions from Landsvirkjun’s operations amounted to 3,356 tonnes CO2-eq. The highest quantity of 
emissions was attributed to estimated SF6 leakages in Landsnet’s electrical equipment (67%) followed by fertiliser 
use in land-reclamation projects (28%). See Table 11 for more information). Estimated SF6 emissions from 
Landsnet’s operations are based on average emissions in 2017 and 2018 as figures for 2019 were unavailable when 
this report was published. 

Table 11: GHG emissions from the production of fertiliser, import of fuel and emissions from SF6 leaks in Landsnet’s 
transmission system	

Other- Scope 3 2016 2017 2018 2019 

Changes compared 

with 2018 

 Tonnes CO2-eq % 

Fertiliser 780 830 826 958 16% 

Fuel production 155 150 156 139 -11% 

SF6 (Landsnet) 971 2,094 2,430 (2,262)* (-7%)* 

Total 1,906 3,075 3,411 3,359 -11% 

 
*Landsnet’s SF6 emissions are based on a two-year average:  more accurate data was unavailable. 
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Total GHG emissions 
• The total quantity of GHG emissions, from Landsvirkjun’s operations, decreased by 15% between years 

• The highest percentage of GHG emissions can be traced to the utilization of natural resources in Scope 1 

• Direct emissions in Scope 1 have decreased by 36% since 2008 when emissions reached a total of 
64,900 tonnes of CO2-eq 

Total GHG emissions from Landsvirkjun‘s operations in 2019 (defined within the three Scopes) was approx. 46 
thousand tonnes of CO2-eq. Figure 21 shows that Scope 1 had the highest quantity of emissions (90%) and the 
second highest quantity was recorded in Scope 3 (10%). Figure 22 shows emissions from various areas of operation. 

 
Figure 21: GHG emissions between Scopes in 2019. 
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Figure 22: GHG emissions by sources in 2019. 

Table 12 shows the source of all GHG emissions from Landsvirkjun‘s operations in 2018, both inside and outside the 
defined Scopes. The greatest quantity of emissions, within all Scopes, can be traced to the emission of carbon 
dioxide in geothermal steam, closely followed by methane emissions from reservoirs (both of which are categorised 
as Scope 1). The highest quantity of emissions in Scope 3 can be traced to SF6 emissions in Landsnet’s operations. 
Landsvirkjun registers these emissions as indirect emissions. 

Emissions from fuel combustion, production and the transport of fuel weigh heavily, along with the use of fertilisers 
in land reclamation projects (which also have a positive effect, when carbon sequestration levels are included). 

Employee air travel, employee travel to and from work and SF6 emissions from Landsvirkjun’s own electrical 
equipment represents only a small percentage of the Company’s total emissions. 

Organic carbon dioxide emissions are listed outside the Scopes of the Greenhouse Gas Protocol Methodology. These 
emissions can be traced to reservoir emissions and biodiesel combustion. Reservoir emissions account for most of 
the emissions registered outside the defined scopes. 
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Table 12: Overview of GHG emissions from Landsvirkjun’s operations: 2016 – 2019 

Emission source  2016 2017 2018 2019 

Changes 
compared with 

2018 
Scope 1 t CO2-eq t CO2-eq t CO2-eq t CO2-eq % 
Geothermal 32,320 37,163 40,805 32,235 -21% 
Fossil fuel consumption 601 612 638 540 -15% 
SF6 68 0 35 24 -33% 
Emissions from reservoirs 
(hydropower) 

8,217 8,318 7,421 8,702 17% 

Fertiliser <1 <1 <1 <1 2% 
Scope 2       
Electricity & heat 
consumption  

46 50 12 9 -25% 

Scope 3      
Air travel 412 380 410 315 -23% 
Fertiliser 779 830 826 958 16% 
SF6 (Landsnet) 971 2,095 2,430 2,262 -7% 
Fuel production 155 150 156 139 -11% 
Employee travel to and from 
work 

  126 97 -23% 

Waste 122 160 77 31 -59% 
Construction (Fossil fuel 
consumption) 

4,481 4,829 1,496 755 -50% 

Scope 1 41,207 46,094 48,900 41,500 -15% 
Scope 2 46 50 12 9 -25% 
Scope 3 6,921 8,445 5,520 4,558 -17% 
Total GHG-Protocol 48,173 54,589 54,432 46,067 -15% 
Outside Scopes (reservoirs & 
biodiesel) 

7,378 7,356 6,521 7,766 19% 

Total emissions 
(GHG-Protocol & emissions 
outside Scopes) 

55,551 61,945 60,953 53,833 -12% 

Carbon sequestration 
• 31,900 tonnes of carbon dioxide were sequestered in 2019 

Landsvirkjun has been involved in extensive land reclamation and re-forestation projects in areas surrounding its 
power stations for over five decades, working in collaboration with the Icelandic Forest Service and the Soil 
Conservation Service of Iceland. Various collaborative carbon sequestration projects have been undertaken since 
2011. Various wetland reclamation projects also began in 2019. Landsvirkjun has attempted to carbon-neutralise its 
operations since 2013, via re-forestation measures, in collaboration with Kolviður. Table 13 shows an overview of  
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the land reclamation and re-forestation projects carried out by Landsvirkjun or in collaboration with other parties: 
2014–2019. 

An estimated 28,800 tonnes of CO2-eq will be sequestered in 2019 as a result of land reclamation projects. A review 
of reforestation measures surrounding Landsvirkjun’s power stations shows that sequestration measures will result 
in the sequestration of an estimated 2000 tonnes of CO2-eq in 2019, as well as 1000 tonnes of CO2-eq sequestered by 
Kolviður. Wetland reclamation will sequester another 11 tonnes CO2-eq. 

Table 13: Carbon sequestration (tonnes CO2-eq) projects carried out for Landsvirkjun or in cooperation with others 
2016–2019. 

 2016 2017 2018 2019 

 tonnes CO2 eq 

Forestry -1,300 -1,400 -1,550 -1,700 

Land reclamation & forestry -250 -250 -300 -300 

Land reclamation -26,700 -27,200 -28,400 -28,800 

Wetland reclamation    -100 

Kolviður -1,069 -1,100 -1,035 -1,000 

Total carbon sequestration -29,319 -29,950 -31,285 -31,900 

 

Carbon footprint  
• Landsvirkjun’s net carbon footprint in 2019 was approx. 22 thousand tonnes CO2–eq which is equal to 

1.6g CO2 eq/KWh or a decrease of 26% when compared with 2018. This can mostly be attributed to a 
good water year which resulted in less geothermal utilisation. 

Landsvirkjun's carbon footprint shows annual GHG emissions from the Company's operations, calculated using the 
GHG Protocol methodology, as well as organic carbon emissions from reservoirs- less estimated carbon 
sequestration. 

Landsvirkjun's carbon footprint = GHG emissions * + organic CO2 emissions from reservoirs - carbon sequestration. 

The reason why organic CO2 emissions from reservoirs are included in the carbon footprint but not organic carbon 
dioxide emissions, due to biodiesel combustion, is that the carbon in biodiesel is part of an organic carbon cycle and 
the quantity of carbon emissions released into the atmosphere is therefore known. 

Emissions from reservoirs occur due to changes in the carbon reserves of the soil and vegetation submerged by 
reservoirs. There is no way of knowing how much of the organic carbon (from submerged vegetation) contained in 
the inundated soil is mineralised and released at the surface.  Consequently, Landsvirkjun has decided to register 
these emissions as CO2 emissions to the atmosphere. 
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Landsvirkjun‘s total GHG emissions in 2019 amounted to 54 thousand tonnes CO2 –eq. Organic CO2 emissions from 
reservoirs amounted to 7.7 thousand tonnes. Carbon sequestration measures amounted to nearly 32,000 tonnes 
CO2-eq in 2019. 

Landsvirkjun’s net carbon footprint in 2019 was approx. 22 thousand tonnes CO2 –eq, compared with almost 30 
thousand tonnes CO2-eq in 2018. The carbon footprint has decreased by 26% when compared with 2018 or a 
decrease of 24% per produced GWh unit. 

The decrease can mostly be attributed to a decrease in emissions from geothermal power stations and fossil fuel 
consumption. These factors weigh heavily and significantly reduce the carbon footprint between years, despite the 
fact that emission levels from Landsvirkjun’s reservoirs increased by 17% between years, which can mostly be 
attributed to a mild winter. 

 
Figure 23: Landsvirkjun’s total emissions, carbon sequestration and carbon footprint in 2019. Emissions from 
reservoirs are registered as both reservoir emissions and organic emissions. 

Table 13 shows GHG emissions for each generated GWh per year between 2016 and 2019. The GHG emissions 
released by hydropower stations and geothermal power stations vary significantly. The table shows the total GHG 
emissions from the Company’s operations by energy source so that the direct emissions from generation are 
associated with the appropriate energy source. 

Gas emissions in the Northeast are therefore direct emissions from geothermal utilisation traced to the release of 
gases into the atmosphere. GHG emissions from reservoirs are direct emissions from hydropower stations and fuel 
consumption at the power stations. 

Other emissions, such as emissions from fuel consumption, air travel, office waste, SF6 emissions, as well as all other 
emissions, are shown as other emissions in the Table (9%). 

The carbon footprint for every energy unit produced is 1.6 CO2-eq / kWh, compared with 2.1 CO2-eq / kWh in 2018. 

  



36 

 

 

 

The Carbon footprint for 2018 and 2019 has been updated to include employee travel to and from work. Emissions 
from fertiliser have also been re-calculated for 2016, after receiving more exact data from our suppliers. The carbon 
footprints in the years 2016, 2017 and 2018 have therefore increased somewhat as a result. 

 
Table 14: GHG emissions, carbon sequestration and carbon footprint per produced kWh: 2016-2019, and a 
comparison between years 

g CO2-eq/kWh 2016 2017 2018 2019 

Changes compared with 

2018 

Geothermal stations 65 66 36 30 -17% 

Hydropowerstations 1.2 1.2 1.1 1.3 21% 

Total electicity production 3.6 3.8 3.8 3.5 -9% 

Other emissions 0.57 0.65 0.43 0.37 -14% 

Total emission 4.1 4.4 4.2 3.9 -9% 

Carbon sequestration -2.2 -2.1 -2.2 -2.3 5% 

Landsvirkjun’s carbon footprint 2.0 2.3 2.1 1.6 -24% 

 


