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Projections
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This chapter describes the projections of long-range transboundary air pollutants in Norway up to 2030. Methodology and key assumptions for the projections of long-range transboundary air pollutants and greenhouse gas emissions is described in chapter 9. In line with international reporting guidelines under the Framework Convention on Climate Change these projections are based on an extension of measures and policies implemented by the third quarter of 2018.[footnoteRef:1] The base year for the projections is 2016. Table 9.1 contains historic and projected emissions of long-range transboundary air pollutants.  [1:  The projections were presented in the National budget October 2019.] 


The projections are based on information up to August 2018 when historical emissions for the period 1990-2016 were published with new Energy balance. 

In December 2018 the inventory for 2017 was published and the timeseries 1990-2016 was also recalculated due to additional reallocation of energy use in the Energy balance and a new method for estimating NH3 from agriculture. These alterations resulted in major change in historical data (2016) for NOX from navigation (+14.7 kiloton), fishery (- 1.8 kiloton) and agriculture (+4.4. kiloton). For NH3 from agriculture the emissions increased by 42 per cent in 1990 and 25 per cent in 2016 (+33.4 kiloton). For other component there were only minor changes.  

The projections for NOX and NH3 have to be revised due to that the starting point for the emissions have been changed, see next section. Updated projections for all compounds are planned to be published in 2020. 
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NOX emissions increased in the 1990s mainly due to growing emissions from oil and gas production. In 2017, emissions from oil and gas production constituted 25 per cent of total Norwegian emissions, making it the major emission sector. Going forward, emissions are projected to decrease as production is estimated to decline. In shipping and road traffic, the two other main contributors to NOX emissions, activity growth has to a larger extent than in oil and gas production, been counteracted by implementation of abatement technologies, such as electrification. This trend is assumed to continue and NOX emission from road traffic is projected to decrease by about 20 per cent by 2030. Also for SO2 and nmVOC, new technologies has contributed substantially to cut emissions. In the projections, oil and gas production is anticipated stay stable up to 2025 and thereafter start to decline. 

Table 9.1 shows projected emissions of NOX, nmVOCs, NH3, SO2, PM2.5 and BC. The estimates are based on the same assumptions as for the greenhouse gases. Included in the NOX projections are the effect of the first and second agreement of NOX reduction between the Ministry of Climate and Environment and the industry for the period 2008-2017. The aim of the first and second agreement is to reduce NOX emissions by 34 kilotons. Projections of NOX and NH3 is as explained above not consistent with the inventory reported to ECE in February this year. 

The EFs for PM2.5 and BC used in the projection for combustion of wood in household is only partly consistent with EFs used in the nation inventory for 1990-2017. The EFs in the inventory will be revised. The reduced emissions of PM2.5 and BC from 2016 to 2020 and 2030 is therefore partly due to that the EFs in the inventory is too high and partly explained by increased phase in of new technology and ECO design directive[endnoteRef:1]. [1:  https://arbeidsrom.miljodirektoratet.no/seksjon/kut/Dokumenter/Utsleppsrekneskap/Metode/%E2%80%8CEnergi/Vedfyring/COM_2015_1185__2009_125_EC_ECIdesign.pdf] 


Table 9.1 Anthropogenic emissions of NO, nmVOCs, SO2, NH, PM2.5 and BC. Thousand tonnes 
	
	1990
	2000
	2005
	2016
	2017
	2020
	2030

	NOX
	197.5
	213.7
	204.8
	156.4
	
	142.2
	107.0

	NOX des 2018
	204.6
	226.4
	219.9
	172.9
	165.6
	
	

	SO2
	49.6
	26.8
	23.5
	16.3
	
	14.8
	13.8

	SO2 des 2018
	49.6
	27.0
	23.6
	15.4
	15.0
	
	

	NMVOC
	318.4
	406.3
	243.1
	158.3
	
	143.3
	125.4

	NMVOC des 2018
	318.6
	407.2
	244.4
	157.9
	153.6
	
	

	NH3
	26.8
	28.4
	29.6
	28.3
	
	28.5
	29.1

	NH3 des 2018
	33.7
	32.5
	34.2
	33.4
	33.4
	
	

	PM2.52
	41.3
	42.5
	38.9
	27.0
	
	22.7
	19.6

	PM2,5 des 2018
	41.4
	42.8
	39.2
	27.2
	27.9
	
	

	BC2
	4.5
	4.7
	4.3
	3.2
	
	2.9
	2.5

	BC des 2018
	4.6
	4.8
	4.5
	3.3
	3.1
	
	


1 The Norwegian commitment according to the Gothenburg Protocol in brackets.
2 The EF used for combustion of wood in the projections is only partly consistent with historical EFs. The EFs in the national inventory will be revised in next year's inventory. 
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The emission projections for Norway presented in this report uses various sources and methodologies. For energy-related emissions, the projections are largely based on macroeconomic model simulations supplemented by available micro studies.

The baseline scenario is based on measures adopted and implemented by the third quarter beginning of 2018. The projections are based on information up to August 2018. 
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In the projections, current policies[footnoteRef:2] are assumed to be continued. This implies that the scope and rates of the CO2 tax and other taxes are maintained at the 2018-level and that the observed EU ETS prices for future delivery are applied. [2:  By August 2018 when the projections were done.] 


In the projections, labour productivity is projected to increase by 1.5 per cent annually. Total factor productivity is on average assumed to grow annually by almost 1.0 per cent in the mainland economy. As a result, emissions per unit produced in each sector will continue to fall over time as. Moreover, for some emission sources it is assumed stronger than average growth in the development and uptake of cleaner technologies. Consequently, emissions in these sectors are projected to fall. 

Road traffic emissions is estimated using a projection model developed by The Norwegian Environment Agency on the basis of Statistics Norway’s model for calculating national road traffic emissions to air. In 2017, electric cars accounted for 21 per cent of new passenger car sales, which had by August 2018 increased to 26 per cent. It is assumed that the share of electric cars will increase to 75 per cent of new car sales in 2030. Plug-in hybrids are also assumed to account for an increasing share of new car sales, which is put at 25 per cent in 2020 and 30 per cent in 2025. This share is thereafter assumed to decline, as electric cars capture more of the market. These assumptions imply that new diesel and petrol cars (including non-plug-in hybrid cars) will not be sold in 2030. The share of new van sales accounted for by electric vans in 2030 will be half of that for passenger cars. Slightly faster technological development is also assumed for heavy goods vehicles, but this happens later and more slowly than for light vehicles. There are currently few zero-emission solutions and those that are available involve very high costs. Uncertainty about the outlook is high. Traffic activity is assumed to trace population developments. Emissions from cars per kilometre driven on the basis of fossil energy carriers are assumed to decline by just over 1 per cent per year. Biofuel blending is maintained at the 2017 level of 16 per cent in real terms.

Production and emissions from energy intensive manufacturing are strongly correlated with consumption of electricity in this sector. Electricity consumption in energy-intensive industries is estimated to increase somewhat, in line with the power market analyses of the Norwegian Water Resources and Energy Directorate (NVE). Production is projected to increase more, but efficiency gains means that emission stay more or less stable at current levels. The consumption of households and other industries is estimated to remain at about the current level.

Norway is the sixth largest hydro power producer in the world. Emissions from electricity production are small in Norway, as about 95 per cent (2016) of the supply of electricity originates from hydro power. In the projections, the production of renewables (e.g. hydro and wind power) is exogenously determined. The one gas fired power plant that is still running is announced to be shut down in spring 2020.

Domestic shipping and fisheries emissions have declined significantly in recent years. The decline in emissions is likely to be linked to lower activity for offshore supply vessels, a changeover to less emission-intensive fuel and the adoption of new technology. It may also be the result of a higher percentage of vessels having bunkered fuel abroad. The projections assume that this decline is permanent and that further technological development and the enhancement of policy measures over the last few years will cause emissions to keep declining after 2020. In addition to Enova devoting considerable resources to supporting the introduction of zero- and low-emission technology in the maritime sector, a number of contracts that require zero- or low-emission solutions have been concluded, and it has been assumed, inter alia, that about one third of Norway’s ferries will have batteries on-board by the end of 2021.

Emissions from the use of fossil oils in the heating of businesses and households have declined by 84 per cent since 1990. The prohibition against the use of mineral oil in the heating of buildings means that households will already in 2020 have no emissions from the use of oil. There will, however, still be emissions from the use of gas, as well as from wood burning. The prohibition will also accelerate the decline in the use of oil for heating in service industries. It has for projection purposes been assumed that some emissions will remain, as the result of the prohibition allowing for exemptions in, inter alia, areas where this is justified by the power situation. 

Table 9.2 lists key macroeconomic assumptions underpinning the Norwegian emission projections. In the baseline scenario average annual GDP growth is estimated at 2.9 per cent in 2017-2020 and at 1.5 per cent in 2020-2030. Growth in the mainland economy, i.e. total GDP excluding petroleum activities and ocean transport, is estimated at 3.1 per cent in 2017-2020 and 2.0 per cent 2020-2030.

Table 9.2 Key macroeconomic assumptions
	
	2016
	2017
	2020
	2030

	
	Billion 2016 NOK
	Annual average growth rate

	Gross domestic product
	319
	330
	2.9
	1.5

	- Petroleum activities and ocean transport
	41
	43
	1.5
	-1.7

	- Mainland Norway
	279
	288
	3.1
	2.0

	    Goods
	59
	53
	2.7
	1.9

	    Services
	143
	128
	4.6
	2.1

	Consumption
	143
	149
	3.4
	2.8

	Gross fixed capital formation
	84
	81
	4.8
	0.3

	- Petroleum activities and ocean transport
	26
	24
	-4.6
	-1.9

	- Mainland Norway
	59
	59
	6.8
	0.7

	
	
	
	
	

	Population in 1000 
	5 258
	5 296
	0.7
	0.7

	Number of persons employed in 1000
	2 761
	2 791
	1.2
	0.4

	 
	Level

	Oil price (2016-EUR)
	71
	47
	54
	53

	Gas price (2016-EUR)
	0.26
	0.21
	0.17
	0.19

	EU-ETS price (2016-EUR)
	5.4
	5.8
	15.8
	17.9

	Electricity price (EUR/KWh 2016-EUR)
	0.03
	0.03
	0.03
	0.03



Sources: Statistics Norway and Ministry of Finance.


