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Background 
The nutrient reduction targets of the Baltic Sea Action Plan were scientifically revised and atmospheric 
nitrogen deposition originating from HELCOM countries’ emissions was included in the updated reduction 
targets that were endorsed1 at the HELCOM Ministerial Meeting in 2013. While HELCOM Contracting 
Parties are principally free to choose whether they want to achieve the nitrogen reduction targets by 
reducing waterborne or airborne nitrogen inputs, it is expected that a large share of the reduction 
requirements stemming from airborne nitrogen loads will be achieved through the implementation of the 
amended Gothenburg Protocol2. Furthermore, the expected reduction of atmospheric nitrogen deposition 
due to the implementation of the Gothenburg Protocol in non-HELCOM countries was taken into account, 
lowering nitrogen reduction requirements for all HELCOM countries. The Ministerial Declaration stressed 
that the achievement of good environmental status in relation to eutrophication in the Baltic Sea also relies 
on the reduction of 18720 tons of airborne nitrogen from Non-Contracting Parties assuming full 
implementation of the Gothenburg Protocol until 2020. Hence the implementation of the Gothenburg 
Protocol plays a key role in achieving the BSAP nitrogen reduction requirements.  
 
In this context, it needs to be considered that the reduction targets of the Gothenburg Protocol are 
national targets and that there are currently no mechanisms in place to implement air quality measures 
where they are most effective in reducing nitrogen deposition to the Baltic Sea. Possible options to initiate 
such mechanism are elaborated in this document. 
 

Action required 

The Meeting is invited to take note of the issue and discuss possible implications.  

Furthermore, the meeting is invited to conclude on the role of HELCOM in the process of maximising the 
benefits of the implementation of the Gothenburg Protocol for the achievement of the nitrogen reduction 
targets of the BSAP (i.e. suggestions for possible instruments a) to c) on the last two pages of this 
document).  

                                                      
1
 Note that the Polish targets are still indicative 

2
 The Gothenburg Protocol is a protocol of the UNECE Convention on Long-Range transboundary Air Pollution (CLRTAP). It envisage 

targets to abate Acidification, Eutrophication and Ground-level Ozone. The amended text (2012) contains national emission 
reduction commitments for sulphur, NOx, VOCs and ammonia defined for the year 2020 in comparison to the year 2005. The 
Protocol is binding according to international law, however the CLRTAP does not control or pursue noncompliance 
(http://www.unece.org/env/lrtap/multi_h1.html). 

http://www.unece.org/env/lrtap/multi_h1.html
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Maximising the benefits of the implementation of the Gothenburg Protocol 

for the achievement of the nitrogen reduction targets of the Baltic Sea 

Action Plan  
 

The Gothenburg Protocol 

The original 1999 Gothenburg Protocol to Abate Acidification, Eutrophication and Ground-level Ozone was 

adopted by Executive Body in Gothenburg (Sweden) on 30 November 1999. The original Protocol set 

emission ceilings for 2010 for four pollutants: sulphur oxides, nitrogen oxides, ammonia and Volatile 

Organic Compounds (VOCs). These ceilings were negotiated on the basis of scientific assessments of 

pollution effects and abatement options. Parties whose emissions had a more severe environmental or 

health impact and whose emissions were relatively cheap to reduce had to make the biggest cuts. The 

original 1999 Protocol was amended in 2012 to include national emission reduction commitments to be 

achieved in 2020 and beyond.  

 

The role of the Gothenburg Protocol in the BSAP nutrient reduction scheme 

The nutrient reduction targets of the Baltic Sea Action Plan were scientifically revised and atmospheric 
nitrogen deposition originating from HELCOM countries’ emissions was included in the updated reduction 
targets that were endorsed3 at the HELCOM Ministerial Meeting in 2013. While HELCOM Contracting 
Parties are principally free to choose whether they want to achieve the nitrogen reduction targets by 
reducing waterborne or airborne nitrogen inputs, it is expected that a large share of the reduction 
requirements stemming from airborne nitrogen loads will be achieved through the implementation of the 
Gothenburg Protocol. Furthermore, the expected reduction of atmospheric nitrogen deposition due to the 
implementation of the Gothenburg Protocol in non-HELCOM countries was taken into account, lowering 
nitrogen reduction requirements for all HELCOM countries. The Ministerial Declaration stressed that the 
achievement of good environmental status in relation to eutrophication in the Baltic Sea also relies on the 
reduction of 18720 tons of airborne nitrogen from Non-Contracting Parties assuming full implementation of 
the Gothenburg Protocol until 2020. Hence the implementation of the Gothenburg Protocol plays a key role 
in achieving the BSAP nitrogen reduction requirements.  
 
 
Does the Baltic Sea benefit from the nitrogen reduction targets of the Gothenburg Protocol? 
 
The effects of nitrogen emission reductions according to revised Gothenburg Protocol on nitrogen 
deposition to the Baltic Sea were quantified by MSC-W of EMEP using annual source-receptor matrices for 
the period 1995-2010 in order to estimate nitrogen depositions to the Baltic Sea in 2020 (see document 
9/1). For the whole Baltic Sea it is predicted that the implementation of the Gothenburg Protocol will result 
in a reduction of the atmospheric deposition of nitrogen of 62,854 tons. Taking Germany as an example, 
EMEP modelling predicts that the airborne nitrogen reduction requirements of the BSAP will be achieved 
through the implementation of the Gothenburg Protocol for most basins except the Baltic Proper.  
 
However, these predictions have the underlying assumption that there is a linear relationship between 
emissions and deposition of nitrogen on the Baltic Sea. However, this is most likely not the case, because 
the nitrogen reduction requirements of the Gothenburg Protocol are national targets and it is up to the 
signatories where air quality measures are implemented. In other words it is likely that there won’t be an 
equal reduction of emissions throughout the total area of a country. In addition there is no linear 
relationship between emission and deposition because the atmospheric chemistry and transport are non-

                                                      
3
 Note that the Polish targets are still indicative 
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linear processes. In other words changed emission patterns will differ from changed deposition patterns. 
Hence it is in fact possible that while the requirements of the Gothenburg Protocol are achieved the 
required reduction in nitrogen deposition on the Baltic Sea is not achieved, because measures to reduce 
nitrogen emissions have been implemented in areas where they are not or insufficiently effective for the 
Baltic Sea (e.g. in large countries far from the coastline) or because of non-linear atmospheric effects.  
 
In addition the new Gothenburg Reduction targets for 2020 are flexible targets, meaning they are defined 
as percentage values of the 2005 emissions and not as fixed national emission ceilings for the year 2020 as 
done before by the old Gothenburg Protocol or the EU NEC-Directive (National Emission Ceilings Directive 
2001/81/EC)4 for the year 2010. This was agreed upon to take into account scientific development within 
the compliance phase. Scientific development is not unlikely, e. g. emission factors are continuously under 
scientific review. Hence it is in fact possible that by a given increase of an emission factor (and its 
application to the 2005 and 2020 emissions) the flexible Gothenburg requirements are still met whereas 
the resulting total increase in emissions leads to a total increase of nitrogen deposition to the Baltic Sea. 
The EC Clean Air Policy Package which is currently being discussed and which in includes a draft of a new 
EU NERC Directive5 (National Emission Reduction Commitment) contains such flexible targets, too. 
 
It can be concluded that under the Gothenburg Protocol there is currently no mechanism in place to 
implement air quality measures where they are most effective in reducing nitrogen deposition to the Baltic 
Sea. Without such a mechanism, it is not unlikely that the nutrient reduction targets of the BSAP cannot be 
achieved, in particular for those HELCOM Contracting Parties that have a high share of atmospheric 
nitrogen inputs (e.g. Germany 75% of country allocated reduction target CART is airborne and only 25% 
waterborne; Denmark 66% airborne, 34% waterborne). In theory, it is possible that the atmospheric part of 
the CART will be achieved by reducing waterborne nitrogen inputs but in practice this is rather unlikely, 
since effective measures to reduce such inputs are challenging to implement. 
 

Suggestions for possible instruments to maximise the benefits of the implementation of the Gothenburg 

Protocol for the achievement of the nitrogen reduction targets of the BSAP 

In general the compliance with the Gothenburg Protocol emission reduction targets or with national 

emission ceilings of the EU NEC-Directive is achieved by national framework programs of measures, 

however, regional considerations or regional planning of measures were not taken into account. Under the 

current Gothenburg Protocol there is not even an obligation for a national plan of measures.  

To assure compliance with the objectives of the BSAP through implementation of the Gothenburg Protocol 

at least in Germany further instruments are necessary that allow a regional planning of measures and 

guarantee implementation of measures at places where the benefit for the BSAP objectives is maximized. 

There is no consensus on how to proceed in Germany yet. The following options reflect current proposals 

of the Federal Environment Agency: 

a) Planning in the context of management plans of the WFD.  

The atmospheric reduction targets would have to be transferred to the catchment areas and to be defined 

as additional targets within the WFD River Basin Management Plans. This would have the advantage that 

water quality authorities would remain responsible. A (maybe neglectable) disadvantage would arise from 

                                                      
4
 Directive 2001/81/EC of the European Parliament and the Council on National Emission Ceilings for certain pollutants (NEC 

Directive) sets upper limits for each Member State for the total emissions in 2010 of the four pollutants responsible for 
acidification, eutrophication and ground-level ozone pollution (sulphur dioxide, nitrogen oxides, volatile organic compounds and 
ammonia), but leaves it largely to the Member States to decide which measures to take and where to take them in order to comply 
(http://ec.europa.eu/environment/air/pollutants/ceilings.htm). 
5
 As for the amended Gothenburg Protocol the currently discussed draft of a new NERC Directive contains reduction targets 

compared to 2005 (no emission ceilings). There are NERC proposals for sulphur dioxide, nitrogen oxides, volatile organic 
compounds, ammonia, PM2,5 and methane. For 2020 they are identical to the Gothenburg Protocol tragets. For 2030 they go 
substantially beyond what GP defines (http://ec.europa.eu/environment/air/clean_air_policy.htm) 

http://ec.europa.eu/environment/air/pollutants/ceilings.htm
http://ec.europa.eu/environment/air/clean_air_policy.htm


LOAD 7-2014, 9-9 
 

 

Page 4 of 4 
 

the fact, that for the regional planning and the national emission reduction plans different authorities 

would be in charge (water quality authorities and emission control authorities) 

b) Regional planning in the context of a national framework program for the reduction of 

atmospheric emissions.  

In Germany this would imply a modification of the Federal Immission Control Act. Ideally the requirement 

for a regional planning within a national framework program would be an obligation in the new NERC 

Directive of the EC. Regional planning would lead to a more target-oriented implementation of measures to 

reduce effects in terrestrial and in marine ecosystems likewise. This would have several other co-benefits in 

the first place with regard to nitrogen deposition effects in terrestrial ecosystems and with regard to the EC 

Natura 2000 Directive.  

c) Changing National Emission Reduction Ceilings (NERC) to comply with the BSAP 

In principal a third option would be to strengthen NERC in such a way that the implementation of the NERC 

Directive would definitely result in compliance with targets of the BSAP. The difficulty with this option is 

that currently discussed targets of the new NERC Directive that go beyond the targets for the Gothenburg 

Protocol are set for compliance in 2030 (and not 2021 as in the BSAP).  

 

While the role of HELCOM in option c) is probably limited, for option a) and b) HELCOM could make an 

active proposal to support the process. A prerequisite would be that BSAP reduction targets are adopted as 

legally-binding in the implementation process of the MSFD and WFD. 

 


