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Summary

New sea shipping policies may contribute under the NECD proposal

In December 2013, for the review of the National Emission Ceilings Directive, the European
Commission published a proposal (the NECD proposal) on the reduction in national air polluting
emissions, containing national emission reduction targets for the period between 2005 and
2030. These national targets were recalculated in January 2015 to incorporate the latest
insights by EU Member States. To comply with the proposed national targets, the NECD
proposal offers the EU Member States the flexibility to replace (offset) part of the required
reduction in national emissions from land sources by new reductions achieved in international
shipping. A few conditions have been set under the offsetting mechanism. Countries can only
use 20% of NO,, SO, and PM, s emission reductions achieved due to new international shipping
policies (i.e. in addition to current policies). Moreover, emission reductions at sea must take
place within a country’s territorial waters, Exclusive Economic Zone (EEZ), or pollution control
zone.

First estimates of new NO, shipping policy contributions under the NECD proposal
Taking into account the NECD proposal and its terms, this report provides the first estimates of
the contribution in 2030 of a Nitrogen Emission Control Area (NECA) in the North Sea and Baltic
Sea to the national emission reduction targets for bordering countries. We assumed the NECAs
being effective for new-build ships from 2016 onwards. In addition, we provide some insight
into the effects of postponing the effective date to 2021. This report takes into account the
estimated nitrogen oxides emission reductions due to a NECA by 2030, as given by different
studies (VITO, 2013; Jonson, 2014; PBL, 2012). The VITO (2013) report was used in the
analysis that supported the Commission’s proposal.

Although our report only examines the contribution of a NECA, also other new international
shipping policies that go beyond current legislation and policies may be used under the
offsetting mechanism. The NECA contribution was examined in two different comparisons to
indicate the relevance of the offered flexibility (see below).

Comparison I: limited contributions found for Estonia, Denmark, Sweden and the
Netherlands

The first comparison focused on the potential contribution of Nitrogen Emission Control Areas to
the achievement of national nitrogen oxides emission reduction targets for the period between
2005 and 2030, as proposed by the Commission for EU Member States. Based on the VITO
(2013) study, the largest contributions were found for Estonia, Denmark, Sweden and the
Netherlands (4%-9%). Smaller contributions were calculated for Latvia, Finland and the United
Kingdom (1% to nearly 4%). The smallest contributions were calculated for Belgium, Lithuania,
Germany, France and Poland. If a country received a high ranking in this analysis, this can be
explained by a relatively large reduction in nitrogen oxides by 2030 within its EEZ as a result of
such a NECA and by a relatively small emission reduction target for land-based nitrogen oxide
emissions between 2005 and 2030 under the NECD proposal. The above contributions were
based on NECA impacts according to the VITO study and should be considered the maximum.
The studies by PBL (2012) and Jonson (2014) result in contributions that are roughly 1 to 2
percentage points lower.

Comparison II: substantial contributions found for Denmark, the Netherlands and the
United Kingdom

For analysis of the contribution of NECAs to the achievement of proposed national emission
reduction targets for 2030, it should be noted that the overall reduction targets (or
commitments), were set by the Commission and, for most Member States, consist of two parts.
The first and main part of the target concerns the emission reductions over the period between
2005 and 2030 that will result from all current climate, energy and air pollution legislation (so-
called current legislation or CLE). The second and smaller part was added by the Commission to
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reflect their additional ambition for further air pollution abatement, beyond the levels achieved
through CLE. To achieve this 'additional' emission reduction target by 2030, additional measures
have to be taken by the Member States.

These additional targets were used in a second comparison of potential NECA contributions. As
these additional reductions are much smaller than the overall national reduction targets, the
NECA contribution becomes much more substantial. An argument for this second comparison is
given by the rationale that, in principle, the national nitrogen oxides reduction targets due to
CLE already have been agreed on and the impacts of CLE, per Member State, are assumed not
to be offset by reductions in sea shipping emissions.

The second comparison indicates that, with an NECA, Denmark can offset the additional part of
its nitrogen oxides reduction targets for 2030. Denmark then would not need to take additional
nitrogen oxides measures for its land-based emission sources up to 2030. Having a Nitrogen
Emission Control Area would also deliver a substantial contribution for the Netherlands and the
United Kingdom. Smaller contributions were found for France, Belgium, Germany, Poland and
Latvia. If a country received a high ranking in this analysis, this can be explained by a relatively
large reduction in nitrogen oxides by 2030 within its EEZ as a result of such a NECA, and by a
relatively small additional reduction target for land-based nitrogen oxide emissions under the
NECD proposal.

Postponing the implementation of a NECA will reduce its contribution to 2030 targets
The estimates and conclusions in this report are based on the assumption that Nitrogen
Emission Control Areas in the North Sea and the Baltic Sea will come into effect for new-build
ships in January 2016. However, this date is currently under discussion, and a postponement is
more than likely. A recent PBL report (Smeets et al.,2014) indicates that postponing the
implementation to 2021 would nearly halve the NECA contribution to the achievement of
nitrogen oxide emission reduction targets of the Netherlands for 2030. This may also apply to
other EU Member States bordering the North Sea and the Baltic Sea.

Using different emission inventories for sea shipping provides insight into uncertainty
The estimations in this report are based on recent but different state-of-the-art emission
inventories and projections for sea shipping activities. The use of various inventories provides
insight into the uncertainty about future contributions of Nitrogen Emission Control Areas under
a new National Emission Ceilings Directive. The differences in estimates of future contributions
were found to be relatively large. However, the detail and range in the results in this report is
considered suitable for the purpose of informing policymakers about the expected order of
magnitude of NECAs offsetting potential to contribute to national targets under the NECD
proposal for the EU Member States that border the North Sea and the Baltic Sea.

Future studies

This study focuses on the potential reduction in nitrogen oxide emissions per Exclusive Economic
Zone (EEZ) as a result of a NECA and the contribution under the NECD proposal. Future,
complementary studies may focus on the implications of the offsetting mechanism for air quality
in the EU Member States that border the North Sea and the Baltic Sea and the economic
implications for air policy in those Member States.
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1 Introduction

European Commission launches proposal for a new National Emission Ceilings
Directive

In December 2013, the European Commission published a proposal for new National Emission
Ceiling Directive (NECD proposal). The proposal contains new national emission targets for all
EU Member States for 2020 and 2030, compared to 2005 levels, for the air pollutants NO,, SO,,
NHs, NMVOC, PM, s and CH4 (EC, 2013). The proposal also presents new intermediate national
emission targets set for 2025. In January 2015, IIASA published recalculated national emission
reduction targets based on new information on baseline developments that was provided by EU
Member States between December 2013 and November 2014 within the framework of bilateral
consultations (IIASA, 2015). In this report, both the absolute emission reduction targets as in
the original commission proposal and the recalculated national targets are taken into account.

New shipping policies may contribute under the proposal

To comply with the targets for 2025 and 2030, the NECD proposal offers a flexibility to offset
NO,, SO, and PM, s emission reductions achieved in international shipping against NO,, SO, and
PM, s emissions from domestic land-based sources in the same year. This may relieve the policy
pressure on domestic sources. However, a number of conditions must be taken into account:
only new shipping measures (i.e. that go beyond current policy) can be used in offsetting,
reductions must take place in the Member state’s territorial waters or Exclusive Economic Zone
(EEZ), effective monitoring and inspection measures should be implemented and, last but not
least, only a maximum of 20% of new emission reductions at sea can be used in this offsetting.

New shipping policies for NO, under discussion

Currently, the countries bordering on the North Sea and the Baltic Sea are involved in a policy-
making process concerning an application to the IMO have the North Sea (including the English
Channel) and Baltic Sea designated as a Nitrogen Emission Control Area (NECA). Such maritime
areas are intended to reduce nitrogen oxide emissions. This, in turn, will contribute to less air
pollution, smaller health impacts and decreased ecosystem eutrophication (e.g. PBL, 2012).
Currently, the discussions and negotiations on NECAs in the North Sea and Baltic Sea are
ongoing. One of the elements under discussion is the implementation date of the Tier III
requirements for newly built ships in those future NECAs. Although, in 2008, the IMO set 2016
as the year in which NECAs were to come into effect, amendments made in 2014 allow for a
later year of implementation. The current status of this discussion indicates that such a delay is
more than likely to be agreed on.

Although this report only examines NECA contributions under the NECD proposal, other new
international shipping policies that would be more stringent than current policy could also be
used in such an offsetting mechanism under a future NEC Directive.

Impacts of NO, policies on shipping emissions are known, but more details are needed

Ongoing policy processes have initiated a number of research projects that examine the
environmental and economic impacts of Nitrogen Emission Control Areas in the North Sea and
the Baltic Sea (Jonson et al., 2015; Johansson et al., 2013; VITO, 2013; PBL, 2012; Danish
EPA, 2012; HELCOM, 2012; Kalli et al., 2010). Included in most projects is the preparation,
adjustment or update of shipping emission inventories, emission projections, and a scenario
analysis of the impacts of a NECA on future shipping emissions. However, all of those research
projects present their results in terms of total emissions from international shipping for a
particular sea and total emission reductions as a result of a NECA being implemented for that
sea. Unfortunately, these research projects do not distinguish between the reductions in
territorial waters or Exclusive Economic Zone per Member State. Such a distinction is exactly
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what the European Member States need in order for them to estimate the future contribution of
a NECA to their national targets under the NECD proposal.

Estimating the impacts of a NECA per Exclusive Economic Zone

This paper presents estimates of nitrogen oxide emission reductions by 2030, due to the
implementation of a NECA per Exclusive Economic Zone (EEZ), for the EU Member States
bordering the North Sea and the Baltic Sea. As explained above, these estimates per EEZ can be
used by EU Member States in the offsetting mechanism under the NECD proposal. These
estimates are based on three detailed spatial emission inventories that are described in

Chapter 2.

In addition to these three spatial inventories, the estimates also take into account the marine
emission inventory made by VITO (2013) under their preparatory work for the NECD proposal.
Only regional emission totals and NECA impacts on these totals were reported by VITO.
Information from the three detailed spatial inventories was used to distribute the totals from the
VITO report over the relevant EEZs.
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2 Methods and data

2.1 General approach

This study’s general approach consists of five steps:

1. Spatially distributed (gridded) emission inventories were collected. One grid for the North Sea
only for the year 2030, and two grids that both cover the North Sea and the Baltic Sea for the
years 2009 and 2011;

2. These gridded emissions were processed using ARC Info GIS software. A layer was added that
describes the boundaries of the EEZs per EU Member State. Using these boundaries, the
gridded shipping emissions in the North Sea and the Baltic Sea could be attributed to the
individual EEZs of the EU Member States and the non-EU countries of Norway and Russia;

3. These emissions per EEZ and the total emissions per sea area enabled us to derive the average
relative contribution per EEZ to the total emissions for the North Sea and the Baltic Sea;

4. This relative contribution per EEZ was subsequently used to distribute reported total nitrogen
oxide emission reductions per North Sea and Baltic Sea NECA over the relevant EEZs. This was
done under the assumption that the spatial distribution of the nitrogen oxide reductions of
2030 would be the same as those in the current emission inventories. The analysis also
assumes that the NECAs will be implemented in 2016. In addition, this report provides some
insight into the effects of postponing this implementation to 2021. Following the NECD
proposal, we assumed only 20% of the 2030 nitrogen oxide reductions due to a NECA could be
used for offsetting;

5. To indicate the importance of the offsetting mechanism, we compared the nitrogen oxide
emission reductions due to a NECA per EEZ against the national nitrogen oxide emission
reduction targets set for 2030 under the NECD proposal. Two types of comparisons were
made, which are explained below.

Two types of comparisons

The overall national emission reduction targets for 2030 (EC, 2013), compared to 2005 levels, for
each Member State and for most pollutants are generally composed of two parts: 1) an estimate
of the emission reductions by 2030, incorporating current climate, energy and air pollution
legislation (so-called current legislation or CLE); and 2) an additional emission reduction ambition
to be achieved by 2030. Examples of current legislation are the European emission standards for
passenger cars and trucks, European and national legislation for industrial combustion
installations and fuel quality standards.

The additional part of the national reduction target reflects the EC’s additional ambition per EU
Member State, as formulated in the ‘Thematic Strategy on Air Pollution (TSAP; EC, 2013)’. To
achieve this additional emission reduction, new measures have to be implemented by the EU
Member States. Both the CLE part and the additional part of the national reduction targets can
easily be derived from the reports by IIASA that support the NECD proposal (lIASA, 2014). A more
recent report presents recalculated targets (IIASA, 2015). We noticed that the NECD proposal and
the recalculated nitrogen oxide targets do not include such an additional reduction part for each
EU Member State. For these member states, the nitrogen oxide emission reduction targets are
only based on the emission reductions under current legislation (CLE).

In a first analysis, we compared the potential contribution by an NECA (20%) per EEZ with the
‘overall’ national emission reduction targets for nitrogen oxide for the countries bordering the
North Sea and the Baltic Sea. In a second analysis, we focused on the NECAs potential
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contribution to only the additional nitrogen oxide emission reductions. As the additional part of
the reduction targets is much smaller than the overall national emission reduction targets, the
NECA contributions become much more substantial. An argument for the second comparison is
given by the rationale that, in principle, the national nitrogen oxide reduction targets due to CLE
already have been agreed on and the impacts of CLE, per Member State, are assumed not to be
offset by reductions in sea shipping emissions.

We refer to the European Commission and lIASA for the methods and assumptions that were
used for deriving the national nitrogen oxide emission reduction targets for the EU Member
States (EC, 2013; IIASA, 2014; IIASA, 2015).

2.2 Emission inventories for sea shipping and nitrogen oxide
reductions due to NECAs

Gridded NO, emission inventories for sea shipping

Three emission inventories were available that provide a detailed spatial distribution of NO,
emissions from shipping. The inventory for the North Sea only was based on an inventory for 2009
by MARIN (2011). This inventory covers the emissions from international shipping but also from
certain activities that fall under the EU/IPCC category of domestic shipping (e.g. coastal shipping
and fisheries). MARIN’s emission grid for the North Sea of 2009 has a resolution of 5 x 5 km?. This
grid was extrapolated to 2030 by PBL-Netherlands Environmental Assessment Agency, taking into
account different growth assumptions for container ships and other ship types towards 2030 (PBL,
2012). Moreover, other relevant projection assumptions were accounted for, such as TIER ||
emission standard penetration, efficiency improvements and the use of liquid natural gas (LNG).
This projection can be interpreted as a baseline projection for North Sea shipping emissions up to
2030. PBL (2012) projects that fuel use by and CO, emissions from shipping on the North Sea may
increase by 22% between 2009 and 2030, while total NO, emissions may decrease by 6% (Table
2.1).

A second inventory provided by the Finnish Meteorological Institute (FMI, 2014) and published in
Jonson et al., (2015) provides detailed spatial emission grids (about 3 x 3 km?) for both the North
Sea and the Baltic Sea, for the years 2009 (Figure 2.1) and 2011. These grids are prepared with
FMI’s STEAM model by Jalkanen et al. (2009 and 2012) and Johansson et al. (2013).

It should be noted, that the FMI inventory covers emissions from all vessels equipped with an
Automatic Identification System (AIS) transceiver, and models each vessel as a unique emission
source. However, AlS is also installed voluntarily on smaller vessels, and some of the small-vessel
activities and their emissions are also included in the FMI inventory. This implies that the
inventory covers both international shipping and activities that fall under the EU/IPCC category of
domestic shipping.

Jonson et al., (2015) also presents emission projections up to 2030. His results show that NO,
emissions may decrease by about 3% in the North Sea and by 8% in the Baltic Sea, up to 2030,
compared to 2009 levels (Table 2.1 and 2.2). Those projections are based on the work by Kalli et
al. (2013). Kalli assumes annual growth rates of 1.5% for most ship types and 3.5% for container
ships, and annual efficiency improvements that range between 1.27% and 2.25%, depending on
ship type.

A comparison of total NO, emissions as reported by Jonson et al. (2015) and those by PBL (2012)
shows that the latter are significantly lower for the base years. This difference has been noticed
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before in a comparison of base year emissions between an earlier version of an inventory by FMI’s
STEAM model and PBL (2012). PBL (2012) examined the differences between both inventories and
found that especially fuel use estimates for auxiliary engines were much larger in FMI’s estimates.
In addition, both inventories use different model approaches and input data. Such substantial
differences in maritime emission inventories for European waters were also found in a study by
the European Environment Agency in 2013 (EEA, 2013). EEA explained that these differences are
the result of applying different models and statistical data, as well as covering different
geographic domains.

Marine emission inventory by VITO supports the Commission’s NECD proposal

We also consider the marine emission inventory made by VITO (2013) under their preparatory
work for the Commission’s NECD proposal of December 2013. However, VITO only reports on
emission totals and projected impacts of the implementation of NECAs on such totals for the
Baltic Sea and the North Sea (Tables 2.1 and 2.2). No gridded emissions were available. VITO
describes their methodology as the Extremis/Eurostat/EMMOSS approach. They state that their
inventory does not cover any of the ships that are merely passing through, i.e. those travelling the
European waters but not entering EU ports. Moreover, the VITO methodology concentrates on
international shipping and excludes domestic shipping. VITO provides shipping emissions for a
number of air pollutants for 2005, 2020, 2030 and 2050. In addition, the report presents a number
of scenarios that are used to examine the impacts of different measures on emissions, including
the implementation of NECAs in the North Sea and the Baltic Sea.

Table 2.1 Nitrogen oxide emission projections and NECA impacts, for the North Sea, for 2030

- NO, emissions NO, emission
NO, emissions by 2030 under reductions by
Source NO’.‘ b.ase year | by 2030 under NECA 2030 due to NECA
emissions [kt] current . . . .
legislation [kt] implementation implementation
& in 2016 [kt] [kt]
PBL, 2012 472 (2009) 448 319 129"
Jonson et al., 2015 662 (2009) 642 457 185
VITO, 2013* 518 (2005) 503 269 234

! the reduction of 129 kilotonnes by 2030 was estimated for a relatively older fleet, and a
reduction of 150 kilotonnes for a relatively younger fleet (PBL, 2012).

2VITO (2013) states that emissions exclude those from domestic shipping and ships not entering
EU ports.

Table 2.2 Nitrogen oxide emission projections and NECA impacts, for the Baltic Sea, for 2030

. NO, emissions NO, emission
NO, emissions by 2030 under reductions by
Source NO’.‘ b'ase year | by 2030 under NECA 2030 due to NECA
emissions [kt] current . . . .
legislation [kt] implementation implementation
& in 2016 [kt] Ikt]
Jonson et al., 2015 314 (2009) 293 217 76
VITO, 2013" 220 (2005) 202 108 94

LVITO (2013) states that emissions exclude those from domestic shipping and ships not entering
EU ports.
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2.3 Emissions in Exclusive Economic Zones estimated using GIS
analysis

In order to estimate nitrogen oxide emissions per EEZ in the North Sea and the Baltic Sea, the EEZ
boundaries at sea and on land had to be determined (Figure 2.1). The boundaries at sea were
taken from www.marineregions.org. We had to determine the boundaries on land ourselves.
Using the ARC info GIS analysis software enabled us to attribute the spatially distributed or
gridded shipping emission inventories to the Exclusive Economic Zones of the countries that
border on the North Sea and the Baltic Sea.

2.4 Legal aspects of accounting for IMO legislation under the NECD
proposal

IMO standards apply to both international and domestic shipping, but these sectors are treated
differently under the NECD proposal

Under the NECD proposal, only 20% of the emission reductions that result from new EU policies
and legislation on international shipping may be used for offsetting emissions from land-based
sources. Nitrogen Emission Control Areas (NECAs), however, not only apply to international
shipping but also to domestic sea fishing and other domestic shipping activities at sea. The IMO
rules on nitrogen oxide emissions under the IMO MARPOL Annex VI apply to all ships at sea that
have an engine capacity installed of over 130 kW (IMO MARPOL Annex V1) and that have been
built after the NECA implementation date. This implies that reductions due to a NECA in domestic
sectors count for 100% for EU Member States under the current NEC Directive. A short review of
the engines currently installed on Dutch fishing vessels indicates that most vessels have an engine
power of over 130kW (LEI, 2014). This means that a large part of the Dutch fishing fleet would fall
under the MARPOL Annex VI, NO, code. Hence, NECA-related reductions in nitrogen oxide
emissions from the fishing sector can be completely accounted for under the proposal for a new
NEC directive. The same appears to hold for emission reductions in other domestic shipping
sectors, such as coastal shipping. It seems desirable that the final NEC Directive clarifies this point.
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Figure 2.1 Nitrogen oxide emissions at the North Sea and the Baltic Sea (sea
boundaries of the Exclusive Economic Zones are shown).
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3 Results

3.1 Nitrogen oxide reductions in Exclusive Economic Zones due to
NECA implementation

Using the GIS analysis (Chapter 2) and the gridded emission inventories by PBL (2012) and FMI
(2014), nitrogen oxide emissions per EEZ were calculated for the countries bordering the North
Sea (Table 3.1) and those bordering the Baltic Sea (Table 3.2). A relatively large share of the
overall North Sea nitrogen oxide emissions originate from the Exclusive Economic Zones (EEZs)
of the United Kingdom and the Netherlands. In addition, also relatively large shares of the
overall North Sea and Baltic Sea nitrogen oxide emissions were found in the EEZs of Denmark,
Sweden and Germany. Those three countries have EEZs in both the Baltic Sea and the North
Sea.

A comparison of the emissions inventories by FMI (2014) for 2009 and 2011 shows the inter-
annual changes in shipping activities in the Baltic Sea and the North Sea, as well as the
resulting shipping emissions (Tables 3.1 and 3.2, Figure 3.1). We noticed substantial inter-
annual changes in NO, emissions in the North Sea’s EEZs of Denmark, Germany and Sweden.
According to the FMI results, total NO, emissions in the North Sea did not change much between
2009 and 2011. This implies that shipping activities have increased in some parts of the North
Sea and decreased in other parts. Other developments observed by FMI (2014) include a
substantial increase in small ship activities in the EEZs of the Netherlands and Germany in 2011,
compared to 2009. This may be caused by an improvement in the quality and completeness of
AIS data. The Baltic Sea inventories of shipping emissions show only slight inter-annual
variations in the spatially distributed emissions.

According to the FMI results, total NO, emissions in the North Sea did not change much between
2009 and 2011. However, the annual reports by MARIN for the inventory years 2009 and 2011
indicate that NO, emissions in the North Sea increased by nearly 10% (MARIN, 2011; MARIN,
2013). MARIN attributes this growth partly to the recovery of the world economy, and partly to
an improvement in the quality and completeness of AIS data (MARIN, 2013). The differences
between the insights into emission trends found in the studies by FMI and MARIN are an
indication of the level of uncertainty that is associated with marine emission inventories.

Table 3.1 Nitrogen oxide emissions per EEZ, for the North Sea countries

Emissions [kilotonnes)

Country For 2030 [PBL, 2012] For 2009 [FMI, 2014] For 2011 [FMI, 2014]
Belgium 18 22 32
Denmark-NOS* 34 98 51
France 49 48 53
Germany—NOS1 50 24 72
Netherlands 102 142 148
Norway 25 98 68
Sweden-NOS' 2 12 7
United Kingdom 167 231 245
Total 448 673 676

1 NOS= North Sea
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Table 3.2 Nitrogen oxide emissions per EEZ, for the Baltic Sea countries

Emissions [kilotonnes)

Country For 2009 [FMI, 2014] | For 2011 [FMI, 2014]
Denmark-BAS! 75 77
Germany—BAS1 23 29
Estonia 25 28
Finland 40 46
Latvia 10 10
Lithuania 2 4
Poland 13 17
Russia 17 23
Sweden-BAS* 96 103
Total 301 338

1 BAS= Baltic Sea

Figure 3.1 Absolute difference between 2011 and 2009 emissions at the North Sea
and the Baltic Sea. Blue means lower shipping activity observed in 2011 than in 2009,
red means an increase in the activity in 2011.
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Based on Tables 3.1 and 3.2, we calculated the relative share of emissions per Exclusive
Economic Zone in the total nitrogen oxide emissions at the North Sea and the Baltic Sea (Tables
3.3 and 3.4). We averaged the relative shares based on the three grids for both the North Sea
and the Baltic Sea, to end up with a more robust result. The average shares for the EEZs of the
North Sea and the Baltic Sea were used to distribute the nitrogen oxide reductions over the
relevant EEZs that would result from NECA implementation (see the next section).

Table 3.3 Relative share of emissions per Exclusive Economic Zone, in the total
nitrogen oxide emissions at the North Sea

Relative share in the total nitrogen oxide emissions [%]
For 2030 [PBL, For 2009 [FMI, For 2011 [FMI,

Country 2012] 2014] 2014] Averaged share
Belgium 4% 3% 5% 4%
Denmark-NOS 8% 15% 8% 10%
France 11% 7% 8% 9%
Germany-NOS 11% 4% 11% 8%
Netherlands 23% 21% 22% 22%
Norway 5% 14% 10% 10%
Sweden-NOS 0% 2% 1% 1%
United Kingdom 37% 34% 36% 36%
Total 100% 100% 100% 100%

NOS= North Sea

Table 3.4 Relative share of emissions per Exclusive Economic Zone, in the total
nitrogen oxide emissions at the Baltic Sea

Relative share in the total nitrogen oxide emissions [%]
Country For 2009 [FMI, 2014] For 2011 [FMI, 2014] | Averaged share
Denmark-BAS 25% 23% 24%
Germany-BAS 8% 9% 8%
Estonia 8% 8% 8%
Finland 13% 14% 13%
Latvia 3% 3% 3%
Lithuania 1% 1% 1%
Poland 1% 5% 5%
Russia 6% 7% 6%
Sweden-BAS 32% 31% 31%
Total 100% 100% 100%

BAS= Baltic Sea

Nitrogen oxide emission reductions by 2030, per EEZ, due to NECA implementation

The average shares for the North Sea and the Baltic Sea (Tables 3.3 and 3.4) were used to
distribute the nitrogen oxide reductions by 2030 due to implementation of NECAs in the North
Sea and the Baltic Sea (Tables 2.1 and 2.2.) over the relevant EEZs (Tables 3.5 and 3.6). These
reductions per EEZ are used in the next section to calculate the contribution by NECAs per EU
Member State under the NECD proposal. The analysis in this report assumes NECA
implementation in 2016.

For this report, we also examined the nitrogen oxide reductions by 2030, due to the
implementation of NECAs, as calculated by VITO (2013). We distributed the total emission
reductions estimated by VITO for the North Sea and Baltic Sea over the relevant EEZs, using the
relative shares presented in Tables 3.3. and 3.4. The VITO results were used by IIASA to
analyse the cost-effectiveness of new nitrogen emission control areas and sulphur emission
control areas, for the European Commission in 2013.
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Table 3.5 Nitrogen oxide emission reductions by 2030, due to NECA implementation,
per EEZ, for the North Sea countries

Emission reductions by 2030 [kilotonnes)

Country PBL (2012) Jonson et al. (2015) VITO (2013)
Belgium 5 7 9
Denmark-NOS 13 18 23
France 11 16 20
Germany-NOS 11 16 20
Netherlands 28 41 51
Norway 13 18 23
Sweden-NOS 1 2 3
United Kingdom 46 66 84
Total 129 185 234

NOS= North Sea

Table 3.6 Nitrogen oxide emission reductions by 2030 due to NECA implementation,
per EEZ for the Baltic Sea countries

Emission reductions by 2030 [kilotonnes)
Country Jonson et al. (2015) VITO (2013)
Denmark-BAS 18 22
Germany-BAS 6 8
Estonia 6 8
Finland 10 13
Latvia 2 3
Lithuania 1 1
Poland 4 4
Russia 5 6
Sweden-BAS 24 29
Total 76 94

BAS= Baltic Sea

Reductions in nitrogen oxide emissions from sea shipping that can be used for
offsetting, under the NECD proposal

Based on the nitrogen oxide emission reductions per EEZ (Tables 3.5 and 3.6), and accounting
for the constraint that only 20% of the reductions that are due to new policy measures for sea
shipping can be used under the NECD proposal, we calculated how much of the reduction can be
used to achieve emission reduction targets under the NECD proposal (Table 3.7). Denmark,
Germany and Sweden have EEZs in both the North Sea and the Baltic Sea. Expressed in
absolute emission reductions, the United Kingdom, the Netherlands and Denmark can use the
highest reduction levels for offsetting, under the NECD proposal.
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Table 3.7 Nitrogen oxide emission reductions for international shipping by 2030, per
EEZ, that can be used in offsetting under the new NECD proposal

Nitrogen oxide emission reductions per EEZ [kilotonnes, 20% of total
Country reduction]
2030 [Jonson et al.,
2030 [PBL, 2012] 2015] 2030 [VITO, 2013]
Belgium 1 1 2
Denmark BAS+NOS * 7 9
Estonia * 1 2
Finland * 2 3
France 2 3 4
Germany BAS+NOS * 4 5
Latvia * 0 1
Lithuania * 0 0
Netherlands 6 8 10
Norway# - - -
Poland * 1 1
Russia” - - -
Sweden BAS+NOS * 5 6
United Kingdom 9 13 17
Total 21 52 66

* No estimate given since no gridded inventory was prepared in that study for the Baltic Sea
# Not an EU Member State
NOS= North Sea, BAS= Baltic Sea

3.2 NECA contribution to national emission reduction targets under
the NECD proposal

As explained in Section 2.1, we made two types of comparisons to indicate the importance of the
contribution by NECAs to the national emission reduction targets for nitrogen oxide for the
countries bordering the North Sea and the Baltic Sea. The first comparison involved the overall
national emission reduction targets for nitrogen oxide (Section 3.2.1). The second comparison
involved the additional national emission reduction targets for nitrogen oxide (Section 3.2.2). As
explained in Section 2.1, the NECD proposal and the recalculated targets do not include such an
additional target for every EU Member State.

3.2.1 NECA Contribution to overall national emission reduction targets

Here, we compared the NECA contribution per EEZ (Table 3.7) with the overall national emission
reduction targets for nitrogen oxide for 2030, compared to 2005 levels, for the EU Member States
bordering on the North Sea and the Baltic See (Table 3.8 and 3.9). The NECD proposal (EC, 2013;
IIASA, 2014) and the recalculated targets (IIASA, 2015) contain overall national nitrogen oxides
reduction targets for all EU Member States that border on the North Sea and the Baltic Sea.
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Most substantial contributions were found for Estonia, Denmark, Sweden and the Netherlands
Our results show that, based on the NECA impacts according to VITO (2013, Table 2.1 and 2.2),
the relative contribution due to NECA implementation to the overall national NO, reduction
targets for nitrogen oxide for EU Member States is most substantial for Estonia, Denmark, Sweden
and the Netherlands (maximum between 4% and 9%). Smaller contributions were calculated for
Latvia, Finland and the United Kingdom (maximum between 1% and 3.7%). The smallest
contributions were calculated for Belgium, Lithuania, Germany, France and Poland. If a country
received a high ranking in this second analysis, this can be explained by a relatively large reduction
of nitrogen oxides by 2030 within its EEZ as a result of NECA implementation, and by a relatively
small nitrogen oxide emission reduction target for 2030, compared to 2005 levels, under the
NECD proposal.

The relative contributions as given above should be considered a maximum and would be roughly
1 to 2 percentage points lower if the comparison were to be based on the NECA impacts
according to PBL (2012) or Jonson (2014), see Tables 3.8 and 3.9. We already saw that the
estimated nitrogen oxide reductions by 2030 due to NECA implementation are relatively large
according to VITO (2013), in comparison to those calculated by PBL (2012) and Jonson (2014), see
Tables 2.1 and 2.2.

Table 3.8 NECA contributions to the overall NO, reduction targets for 2030 for
Member States, based on EC (2013) (for details see IIASA, 2014)

Overall national NO, Relative NECA contribution by 2030 to the overall
reduction targets for national NO, reduction targets [%]
Country 2030
[Table 4.10 in IIASA, 2030 [PBL, 2030 [Jonson, 2030 [VITO,
2014] [kt] 2012] 2015] 2014]
Belgium 187 0.6% 0.8% 1.0%
Denmark
BAS+NOS 125 5.8% 7.3%
Estonia 24 5.2% 6.5%
Finland 102 2.0% 2.5%
France 950 0.2% 0.3% 0.4%
Germany
BAS+NOS 958 0.5% 0.6%
Latvia 16 3.0% 3.7%
Lithuania 34 0.4% 0.5%
Netherlands 258 2.2% 3.1% 4.0%
Norway nd nd nd nd
Poland 439 0.2% 0.2%
Russia nd nd nd nd
Sweden
BAS+NOS 140 3.7% 4.5%
United Kingdom 1083 0.9% 1.2% 1.6%
Total 4316 0.5% 1.2% 1.5%

nd = no data as these countries are not EU Member States and EU targets do not apply
NOS= North Sea, BAS= Baltic Sea
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Table 3.9 NECA contribution to the recalculated overall NO, reduction targets by 2030
for Member States based on IIASA (2015)

Overall national Relative NECA contribution by 2030 to the overall
NO, reduction national NO, reduction targets [%]
Country targets for 2030
[Table 7.8 in IIASA, 2030 [PBL, 2030 [Jonson, 2030 [VITO,
2015] [kt] 2012] 2015] 2014]

Belgium 179 0.6% 0.8% 1.0%
Denmark
BAS+NOS 117 0.0% 6.2% 7.8%
Estonia 17 0.0% 7.4% 9.1%
Finland 87 0.0% 2.4% 2.9%
France 966 0.2% 0.3% 0.4%
Germany
BAS+NOS 910 0.0% 0.5% 0.6%
Latvia 17 0.0% 2.8% 3.5%
Lithuania 25 0.0% 0.6% 0.7%
Netherlands 222 2.6% 3.7% 4.6%
Norway nd nd nd nd
Poland 396 0.0% 0.2% 0.2%
Russia nd nd nd nd
Sweden
BAS+NOS 132 0.0% 3.9% 4.8%
United Kingdom 1126 0.8% 1.2% 1.5%

Total 4194 0.5% 1.2% 1.6%

nd = no data as these countries are not EU Member States and EU targets do not apply
NOS= North Sea, BAS= Baltic Sea

3.2.2 NECA contribution to the additional national emission reduction
targets

Here, we compared the NECA contribution per EEZ (Table 3.7) with the additional national
emission reduction targets for nitrogen oxide for 2030, for the EU Member States bordering on
the North Sea and the Baltic See (Tables 3.10 and 3.11). As stated in Section 2.1, the argument
for this second comparison is given by the rationale that, in principle, the national nitrogen
oxide reduction targets under CLE already have been agreed on, and the impacts of CLE, per
Member State, are assumed not to be offset by reductions in sea shipping emissions.

The NECD proposal, together with the IIASA background report, contains additional national
nitrogen oxides reduction targets for seven EU Member States bordering on the North Sea and
the Baltic Sea (Table 4.10 of IIASA, 2014). The more recent, recalculated targets contain
additional national nitrogen oxide reduction targets for eight EU Member States bordering on the
North Sea and the Baltic Sea (Table 7.8 of IIASA, 2015). ITASA (2015) found that new insights
resulted in recalculated additional national nitrogen oxide reduction targets that were
substantially lower compared to the originally calculated additional targets (IIASA, 2014). In
total, there are 12 EU Member States that border on the North Sea and the Baltic Sea and 2
non-EU countries (Norway and Russia).

Largest contributions found for Denmark, the Netherlands and the United Kingdom
The results (Table 3.10 and 3.11) show that, with NECA implementation, Denmark could already
achieve their additional nitrogen oxide reduction target for 2030. Moreover, NECA
implementation would constitute a substantial contribution under the NECD proposal for the
Netherlands and the United Kingdom. Smaller contributions were found for France, Belgium,
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Germany, Poland and Latvia. The largest contributions were again calculated if based on the
NECA impacts according to the VITO (2013) study. The studies by PBL (2012) and Jonson
(2014) result in smaller contributions but do not change the ranking order. If a country received
a high ranking, this can be explained by a relatively large reduction in nitrogen oxide emissions
by 2030, within its EEZ, and by a relatively small additional reduction target for nitrogen oxide
emissions from land-based sources, under the NECD proposal.

Table 3.10 relative NECA contribution to the proposed additional NO, emission
reduction targets per EU Member State by 2030, results based on three different

inventories

Proposed additional

NO, emission

reduction targets for

NECA contribution to the proposed targets
for 2030, under the NECD proposal

2030 (EC, 2013;
Table 4.10in lIASA,
Country Sea 2014) PBL [2012] | Jonson [2015] VITO [2014]
Belgium North Sea 26 4% 6% 7%
North Sea +
Denmark Baltic Sea 4 ne 182% 228%
France North Sea 40 6% 8% 10%
North Sea +
Germany Baltic Sea 91 ne 5% 6%
Netherlands | North Sea 21 27% 39% 49%
Poland Baltic Sea 21 ne 3% 4%
United
Kingdom North Sea 44 21% 30% 38%

Table 4.10 in IIASA (2014). ne = not estimated

Table 3.11 relative contribution of a NECA to the re-calculated ‘additional’ NO,
emission reduction targets per EU member state in 2030, results based on three
different inventories

Recalculated
additional NO,
emission reduction

NECA contribution to the recalculated targets
for 2030, under the NECD proposal

targets for 2030
(Table 7.8 in I1ASA,
Country Sea 2015) PBL [2012] | Jonson [2015] VITO [2014]
Belgium North Sea 9 11% 16% 21%
North Sea +
Denmark Baltic Sea 3 ne 243% 304%
France North Sea 27 8% 12% 15%
North Sea +
Germany Baltic Sea 48 ne 9% 11%
Latvia North Sea 1 ne 48% 59%
Netherlands | Baltic Sea 9 63% 90% 114%
Poland North Sea 14 ne 5% 6%
United
Kingdom North Sea 37 25% 36% 45%

Table 7.8 in IIASA (2015). ne= not estimated
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3.3. Impacts of postponing the NECA implementation

For the above estimates of potential NECA contributions and the conclusions, we assumed that
Nitrogen Emission Control Areas in the North Sea and the Baltic Sea would be implemented by
January 2016. However, this date is currently under discussion and is likely to be postponed.
Although the impacts of such a postponement was not estimated for all North Sea and Baltic Sea
countries, a recent PBL report estimates the effect for the Netherlands of postponing the NECA
implementation in the North Sea to 2021 (PBL, 2014). The report indicates that, in such a case, the
NECA contribution by 2030 as under the NECD proposal would be nearly half that of an
implementation in January 2016. The same effect may also apply to the other EU Member States
that border on the North Sea and the Baltic Sea.
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