[bookmark: _Toc382378891][bookmark: _Toc413681808]Chapter to the Informative Inventory Report to UNECE, per 16.05.2017



[bookmark: _GoBack]Projections
[bookmark: _Toc246142125][bookmark: _Toc382378892][bookmark: _Toc413681809]Introduction
This chapter describes in some detail the projections of greenhouse gas emissions and long-range transboundary air pollutants in Norway up to 2030. 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 beginning of 2017.[footnoteRef:1] The base year for the projections is 2013. Table 9.1 contains historic and projected emissions.  [1:  The projections were presented in the White Paper on Long term Perspectives in Mars 2017.] 

[bookmark: _Toc246142127][bookmark: _Toc382378893][bookmark: _Toc413681810]The baseline scenario
NOX emissions increased in the 1990s mainly due to growing emissions from oil and gas production. In 2015, emissions from oil and gas production constituted 24 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. This trend is assumed to continue and NOX emission from road traffic is projected to decrease by almost 70 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 2020 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. 

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 1990-2015. The EFs in the inventory will be revised in the next inventory. The reduced emissions of PM2.5 and BC from 2015 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.

Table 9.1 Anthropogenic emissions of NO, nmVOCs, SO2, NH, PM2.5 and BC. Thousand tonnes
	
	1990
	2000
	2005
	2015
	2020
	2030

	NOX
	199.9
	211.6
	205.5
	153.2
	142.1
	117.5

	SO2
	52.3
	27.2
	24.1
	16.4
	15.7
	15.4

	NMVOC
	301.7
	390.9
	229.8
	157.0
	148.7
	136.6

	NH3
	23.7
	25.3
	26.7
	26.7
	25.5
	26.1

	PM2.52
	41.4
	42.3
	39.0
	28.1
	23.5
	20.9

	BC2
	4.7
	4.7
	4.4
	3.2
	2.9
	2.5


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 beginning of 2017. The projections are based on information up to February 2017. 
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In the projections, current policies are assumed to be continued. Accordingly, CO2-taxes are maintained at 2017-level in real terms. The carbon price for industries included in the emission trading scheme is assumed increase with expectations in the market in the short term and by risk free interest rate in the longer run.

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 will are projected to fall. 

The model-based projections of emissions from road transport have been adjusted, using calculations from Statistics Norway’s road model. Road transport, measured by total length driven, with personnel cars is anticipated to stabilize per person, but total transport will grow with the projected growth in population. Use of bio fuels for road transportation is assumed to be about 6-7 pct. of fuel sales by 2020 and 2030. The sales of electric cars and plug-in hybrids are estimated to grow and by 2030, 50 pct. of all new passenger cars is assumed to be electric, while plug-in hybrids is anticipated to have 20 pct. of the sale. Overall, the projections imply that emissions of greenhouse gases from road transport will abate to 2030. Emissions of NOX from road transport are projected to decrease substantially.

Production and emissions from energy intensive manufacturing are strongly correlated with consumption of electricity in this sector. In the long run, as a technical assumption, demand for electricity from energy intensive manufacturing is anticipated to stay relatively stable at the 2016-level. Production is projected to increase, while efficiency gains means that emission stay more or less stable at current levels.

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 2018.

Table 9.2 lists key macroeconomic assumptions underpinning the Norwegian emission projections. In the baseline scenario average annual GDP growth is estimated at 1.5 per cent in 2015-2020 and at 1.7 per cent in 2020-2030. Growth in the mainland economy, i.e. total GDP excluding petroleum activities and ocean transport, is estimated at 2.0 per cent in 2015-2020 and 2.2 per cent 2020-2030.

Table 9.2 Key macroeconomic assumptions
	 
	2013
	2015
	2020
	2030

	
	Billion 2013 NOK
	Annual average growth rate

	Gross domestic product
	3 071
	3 180
	1,5
	1,7

	- Petroleum activities and ocean transport
	652
	683
	-0,9
	-0,8

	- Mainland Norway
	2 419
	2 499
	2,0
	2,2

	    Goods
	408
	425
	2,2
	2,5

	    Services
	1 075
	1 094
	1,7
	2,2

	Consumption
	1 233
	1 283
	2,3
	2,8

	Gross fixed capital formation
	717
	685
	2,1
	2,4

	- Petroleum activities and ocean transport
	214
	178
	-5,3
	1,9

	- Mainland Norway
	503
	508
	4,2
	2,5

	
	
	
	
	

	Population in 1000 
	5 109
	5 214
	1,0
	0,8

	Number of persons employed in 1000
	2 713
	2 753
	1,0
	0,5

	
	Level

	Oil price (2013-NOK) per barrel
	711
	471
	463
	538

	Gas price (2013-NOK) per m3
	2,57
	2,10
	1,95
	1,95

	EU-ETS price (2013-NOK)
	35
	67
	57
	85

	Electricity price (NOK/KWh 2013-NOK)
	0,35
	0,28
	0,30
	0,33


Sources: Statistics Norway and Ministry of Finance.


