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1. Contents of the proposal 

1.1 Introduction 
In September 2005, the Commission adopted a communication on a Thematic Strategy on air 
pollution. The Strategy was prepared as a response to the Sixth Environmental Action Pro-
gramme which called for a coherent and integrated strategy to tackle air pollution. The Strat-
egy proposes interim and health objectives for 2020 which make further progress towards the 
Community’s long term objectives for health and the environment. The Strategy also indicates 
the levels of emissions reductions and possible measures that may be required in order to meet 
these interim objectives. These include ammonia emissions reductions and measures in the ag-
ricultural sector. However, at this point in time it was not possible to assess in depth the possi-
ble influence of other policies and instruments aiming at reducing nitrogen pollution in the wa-
ters and/or N2O emissions on ammonia emissions. Similarly, it was not possible with the cur-
rent version of the RAINS model to fully assess the effect of different measures taken to re-
duce ammonia emission on nitrate and N2O losses. In addition, the possible impact on ammo-
nia emissions of the implementation of the current IPPC directive was only partly taken into 
account. Finally, due to time constraints, it has not been completely possible to include the 
possible impacts of the CAP reform on main agricultural drivers as well as the possible impact 
of very recent important decisions notably on further liberalisation of agriculture (Honk Kong 
WTO negotiations) and additional efforts to promote biomass use (Biomass Action Plan).  

In order to try to fill these gaps, and as part of the implementation of the Thematic Strategy, a 
first service contract has been launched to develop an “integrated approach” and to assess the 
impact on water, ammonia, nitrous oxide and methane emissions of various packages of meas-
ures. The possible cross influence of various policy instruments will also be assessed as well as 
the possible impact of the IPPC Directive and its possible extension.   

1.2 Objective and scope 
The objective of this service contract is (1) to integrate into the RAINS integrated assessment 
model the most recent information gathered through various studies, contracts and research 
programmes on agriculture and ammonia emissions and (2) on this basis, make additional sen-
sitivity analysis in the framework of the NEC directive review.   

More specifically, the findings and data originating from (1) the implementation of the service 
contract on “integrated measures to reduce ammonia” (2) the EEA study on the impact of the 
CAP reform and the recent decisions taken in the framework of the WTO agreement and con-
cerning the Biomass Action Plan will be adapted to the requirements of the RAINS model and 
included in the model. After integration in RAINS, a set of scenarios and or sensitivity cases 
will be analysed.  

1.3 Approach and output 
The performance of tasks 1.3.2, 1.3.4, 1.3.5, and 1.3.6 is depending on the timely delivery of 
sufficiently substantiated findings of the study on “integrated measures to reduce ammonia 
emissions”. Full inclusion of these results into the RAINS database and associated scenario 



  3

analyses can be completed three months after the delivery of the results of the “integrated 
measures” study. IIASA will work closely with the “integrated measures” project team to en-
sure the quickest possible incorporation of their results in the NEC baseline projection.  Never-
theless, it should be noted that the current time plan could not allow including all the results of 
the ”integrated measures” project into the NEC baseline projection. In that case, it is suggested 
to take account of them in the analyses of policy scenarios for the NEC discussion.  

The EU 25 Member States are to be covered in this assignment and as far as possible for Ro-
mania, Bulgaria, Turkey and Croatia. The place of performance will be outside Commission 
premises (extra muros). 

The project will conduct the following eight tasks: 

1.3.1 Impact of the CAP Reform and possible further liberalisation 

IIASA will implement the findings of the EEA study on the possible effects of the CAP reform 
as an alternative agricultural projection into the RAINS model. Supplemented by its own ex-
pertise and the results of the bilateral consultations with the Member States and stakeholders, 
IIASA will compute the resulting emissions of ammonia (NH3), N2O and methane (CH4) for 
the countries for which projections are available. However, lacking spatial detail about agricul-
tural activities the RAINS model does not allow estimating agricultural emissions for individ-
ual grid cells.  

To the extent corresponding projections of livestock numbers and fertilizer use are available, 
additional calculations will analyze possible implications of further liberalisation of agriculture 
(following the outcome of the Hong Kong conference) and the reform of the sugar market.  

Results will directly flow into the development of the NEC baseline agricultural projection 
with the corresponding impacts on emissions of NH3, CH4 and N2O, where it will be compared 
with projections provided by Member States. Results will be documented in the NEC baseline 
report, and data will be made available to the public via the Internet version of the RAINS 
model. The sensitivity of the results towards alternative assumptions on the implications of fur-
ther liberalisations of agriculture will be explored in up to three sensitivity analyses, which will 
be documented in the interim report of this study. These alternative assumptions will be dis-
cussed with the Commission. 

The analysis will include all Member States. Since the EEA study does not include Bulgaria, 
Romania, Croatia and Turkey and consequently the respective activity projections are not 
available, IIASA will limit itself for these countries to an estimate of NH3, CH4 and N2O emis-
sions based on the current RAINS activity scenario derived from the recent FAO long-term 
global outlook. 

1.3.2 Impact of the full implementation of the IPPC Directive 

On the basis of the results of the study on “integrated measures to reduce ammonia emissions”, 
and on the basis of its own expertise and the results of the bilateral consultations, IIASA will: 

• compare the results of the contract on “integrated measures” on the implementation of 
the IPPC directive with the existing data in RAINS and, if needed, adapt the current 
RAINS database on abatement technologies for the IPPC installations;  
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• include in the RAINS model the impact of the full implementation of the IPPC Direc-
tive on livestock numbers and fertilizer use as quantified in the contract on “integrated 
measures” and assess the possible impact in terms of ammonia, N2O and methane 
emissions for each country.  

Results of scenario calculations will be documented in the interim report, and data will be 
made available to the public via the Internet version of the RAINS model. 

Since Bulgaria, Romania, Croatia, and Turkey are not subject to the IPPC directive, compara-
ble analysis will not be performed for them.  

1.3.3 Impact of the Commission Biomass Action Plan  

The Commission has recently adopted a Biomass Action Plan in order to increase the use of 
renewable energy and notably biomass and biofuels. IIASA offers its services to assess poten-
tial implications on emissions and air quality impacts from an enhanced use of biofuels and as-
sociated changes in the agricultural production structure.  

The RAINS model, however, does not compute projections of energy and agricultural activi-
ties internally, but uses relevant projections from other sources as exogenous input. Thus, an 
assessment of the emissions and air quality impacts of the Commission Biomass Action Plan 
with the RAINS model requires the provision of activity projections for energy and agriculture 
that reflect the action proposed by the Commission. To the extent such projections will be 
available (e.g., from the CAPSIM agricultural model and the PRIMES energy model), IIASA 
will analyze under this contract the air quality impacts with its RAINS model. Due to budget 
constraints the development of energy and agricultural activity projections with other models is 
not included in this offer. 

Depending on the availability of energy and agricultural projections, such an analysis would be 
conducted after month 8 (i.e., the interim report) on this study. Furthermore, such an assess-
ment will be critically dependent on the assumptions about emission standards from small 
stoves, which could emerge as significant sources of primary particulate matter emissions. 

In that sense, the impact of different emission standards (3 levels of standards to be discussed 
with the Commission) for wood burning stoves, e.g., on the basis of the very recent standards 
adopted in some Nordic countries and on the possible adoption of European standards under 
the Energy Use directive, will be assessed. Results of scenario calculations will be documented 
in the draft final report, and data will be made available to the public via the Internet version of 
the RAINS model. 

The spatial coverage of such calculation will be determined by the availability of relevant ac-
tivity projections. Thus, if such projections are not provided for Romania, Bulgaria, Croatia 
and Turkey, they cannot be included in the RAINS analysis. 

1.3.4 Impact of the Nitrate and Water Framework Directive 

On the basis of the results of the study on “integrated measures to reduce ammonia emissions“ 
as presented in the interim report of that study, and on the basis of its own expertise and the re-
sults of the bilateral consultations with the Member States and stakeholders, IIASA will:  
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• propose a strategy to include in the RAINS model the impact of three different levels 
of implementation of the Nitrate and Water Framework directives (as defined in the 
contract on “integrated measures to reduce ammonia”) and assess the possible impacts 
in terms of ammonia, N2O and methane emissions for each country. More specifically, 
the contractor will develop a methodology to include the concept of “nitrate vulnerable 
zones” in RAINS. This will allow analyses of strategies that apply measures only in 
certain parts of a country, reflecting the provisions of the Nitrates and the water 
framework directives. IIASA will implement a practical approach that allows assessing 
the resulting implications on national emissions of NH3, CH4 and N2O. The four acces-
sion countries can only be included in the analysis if relevant activity projections from 
the CAPSIM model are provided as input to RAINS;  

• propose a methodology to establish a relevant attribution of the costs of the ammonia 
abatement measures included in RAINS, reflecting that part of these previously identi-
fied measures would already have to be taken in implementation of the water linked di-
rectives and could be beneficial for climate change, water and air pollution at the same 
time. It is likely that such a methodology will include value judgements that cannot be 
made on a solid scientific basis but need acceptance by the various stakeholders of the 
policy process;  

• identify the ammonia abatement measures that would have to be taken additional to the 
measures foreseen in the context of the two water directives. IIASA will analyse them 
in terms of their applicability, in order to ensure that they have no antagonistic effect 
with the measures and objectives foreseen in implementation of the Nitrates directive 
and Water framework directive and that their potential effectiveness are properly as-
sessed;   

• develop three scenarios with different assumptions on the implementations of the Ni-
trates and Water Framework directives and implement them into the RAINS model. 

These scenarios and the methodological discussion on the costs calculation concept will be 
presented in the interim report, and data will be made available to the public via the Internet 
version of the RAINS model.   

Since Bulgaria, Romania, Croatia, and Turkey are not subject to the Water Framework and Ni-
trate Directives, comparable analysis will not be performed for them.  

1.3.5 Most promising measures 

It is expected that the study on “integrated measures to reduce ammonia emissions“ will iden-
tify three sets of the most “promising measures”. In order to be considered as “promising”, the 
(package of) measures should satisfy the following criteria: i) co-beneficial effects for water, 
air, climate change and soil protection; ii) feasible notably from an administrative and enforce-
ability point of view; iii) potentially acceptable by farmers notably concerning costs and addi-
tional efforts at farm level; iv) compatibility with the need for improved animal welfare.  

On the basis of the results of that study and on the basis of its own expertise and the results of 
the bilateral consultations, IIASA will:  
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• develop a method to assess in the RAINS model the impact of the “most promising 
measures” as identified by the contract on “integrated measures” and calculate their 
possible impacts on of ammonia, N2O and methane emissions for each country;  

• integrate these “most promising measures” into the RAINS model based on the data 
and information provided in the interim report of the study on “integrated measures”; 
such integration will require careful evaluation of parameters required for adaptation of 
RAINS databases to accommodate for the proposed measures;   

• propose a methodology to review the costs of ammonia abatement measures as used in 
RAINS in order to avoid an overestimation of costs knowing that part of the identified 
measures could be beneficial for climate change, waters and air pollution in the same 
time;  

• develop a scenario simulating the impacts of the three most promising measures as 
identified in the contract on “integrated measures” on the emissions of NH3, CH4 and 
N2O.  

This scenario and the methodological discussion on the costs calculation concept will be pre-
sented in the interim report, and data will be made available to the public via the Internet ver-
sion of the RAINS model.   

Analyses for Bulgaria, Romania, Croatia, and Turkey depend strongly on the outputs of the 
“integrated measures” study, specifically with respect to the applicability of the proposed 
measures for these countries. If the quantification of efficiencies and applicabilities of meas-
ures cannot be provided by the “integrated measures’ team, the impacts estimated by RAINS 
can only be done assuming transferability of specific assumptions from other countries and 
will need to be evaluated when the interim report from that team is available. 

1.3.6 Extension of the IPPC Directive 

The contract on “integrated measures” will analyze a possible extension of the IPPC directive 
to intensive cattle rearing installations and a possible revision of the thresholds for intensive 
rearing installations of pigs and poultry. In order to assess the resulting impacts, data and in-
formation will be gathered in the contract on “integrated measures” notably for what concerns 
the current implementation of the IPPC directive, the number of installations concerned in each 
country, and possible future BAT for a possible extension of the Directive to cattle farming. In 
addition, three levels of threshold will be proposed and discussed for a possible revision of the 
Directive.   

IIASA will integrate the relevant results of this study, complemented with its own expertise 
and with results of the bilateral consultations, into the RAINS model. In particular, IIASA will 

• calculate the possible impact of an extension of the IPPC directive on emissions of 
ammonia, N2O and methane for each country.  Calculations will explore implications 
of new thresholds for pigs and poultry farms and of a possible extension to cattle farm-
ing. However, it will only be possible with the structure of the RAINS model to com-
pute impacts on emissions at the national scale, but not on a grid basis;  
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• propose a methodology to review the costs of ammonia abatement measures as used in 
RAINS in order to avoid an overestimation of costs, knowing that part of the identified 
measures could be beneficial for climate change, water and air pollution at the same 
time;  

• develop three scenarios with different assumptions on the possible extension of the 
IPPC Directive as identified in the contract on “integrated measures”. 

These scenarios will be presented in the interim report, and data will be made available to the 
public via the Internet version of the RAINS model.   

Since the revision of the IPPC Directive is planned for 2007, it is very likely that it will include 
provisions for Bulgaria, Romania, Croatia, and Turkey. Assuming the “integrated measures” 
team will provide relevant data on farm structures, the analysis in RAINS could also include 
estimation of impacts on emissions of NH3, N2O, CH4 and control costs for these countries. In 
this case the comparison would refer to the baseline scenario without IPPC Directive in this re-
gion. 

1.3.7 Interface and additional simulations 

In addition to the specific scenario results produced by IIASA under this contract, the Com-
mission may need to make additional assessments of measures on ammonia, methane and ni-
trous oxides emissions. IIASA offers to make a user-friendly scenario development tool avail-
able to the Commission over the Internet, so that the Commission Services can conduct addi-
tional simulations of the potential emission reduction (of other level) of various measures. 
Starting from the new baseline as developed for the NEC review, the Commission will be able 
to compute emissions reductions for each country which could be expected from different 
measures at different levels.  

In particular, the tool will allow the Commission to modify the percentage of introduction of 
the measure in each country (considering application constraints identified within the “inte-
grated measures” and this service contract) and activity data (consumption of N- fertilisers, 
number of animals) as developed for the NEC baseline. It is, however, not envisaged to include 
in this user-friendly implementation a possibility of modifying source- and country-specific 
emission factors as this has important consequences for a number of related parameters. A user 
must be knowledgeable of these interactions in order not to introduce internal inconsistencies 
into the calculations, and therefore it is not considered as wise to enable easy global changes to 
inexperienced users.  

The computer tool will then compute over the Internet the resulting changes in emissions of 
methane, ammonia and nitrous oxides, and the implied changes in acid deposition, nitrogen 
deposition and health impacts attributable to PM2.5. The tool will include an on-line user’s 
guide that explains the sequence of steps in generally understandable terms. 

The tool will provide guidance to the user to modify data stored in the RAINS database in an 
interactive way, and include options for up- and downloading data files in Excel format. If re-
quired, IIASA staff will provide a two-day training course on the use of this tool to the staff of 
the Commission Services at IIASA premises. 
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1.4 Stakeholder consultation, presentations, workshop  
This contract holds provisions for attending up to five meetings of the Commission, including 
three meetings linked with the implementation of the contract on “integrated measures”, par-
ticipation in one workshops organised by the Commission, and one follow-up meeting of this 
contract with Commission representatives. If further meetings will be necessary (e.g., presenta-
tion of the results of this work to various relevant working groups, notably those under the 
IPPC, nitrate and national emission ceiling directives) other sources of funding need to be 
identified. 

1.5 Planning 
The following draft work plan is proposed (this work plan will be detailed in the inception re-
port): 

• Month 1 after signature: Inception report with the final work plan  

• Month 1-3 after signature (the endpoint is determined by the delivery of the interim re-
port of the study on “integrated measures”): Development of draft methodologies for 
including the various elements (see Tasks 3.1 to 3.6) into the RAINS model. This will 
be done in close contact with the project team of that study. 

• Month 4-6 after signature (i.e., three months after delivery of the interim report of the 
study on “integrated measures”): Implementation of the results of that contract into 
RAINS. Production of scenarios, documentation and interim report (tentatively Sep-
tember 2006). 

• Month 7-10: Assessment of the Biomass Action Plan, development of the user-
interface for additional scenario simulation, final documentation, draft final report (ten-
tatively mid December 2006).  
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The following table presents the proposed timeline for this contract. 

Tasks/months 1 2 3 4 5 6 7 8 9 10 11 12 

1.3.1             

1.3.2             

1.3.3             

1.3.4             

1.3.5             

1.3.6             

1.3.7             

Meetings             

Reporting             

 

IIASA will produce an inception report with a detailed work plan within one month of the signa-
ture of the contract.   

An interim report reflecting the progress and findings will be delivered by September 30, 2006. 
This interim report will include all results of the tasks to the extent they can be developed from the 
findings of the project on “integrated measures”. On this basis, the interim report will explore the 
implications of these findings on the NEC baseline scenario, whose completion is expected for 
mid 2006. Changes to the RAINS model that are implemented up to this date will be used for the 
NEC policy scenarios. Further information becoming available after this date can, in the best case, 
be considered in the NEC scenario calculations via sensitivity analyses only. 

The report will also identify problems in the progress of the assignment. The contractor will pre-
sent the interim report at a coordination meeting of the assignment.  

The draft final report will be completed by the end of December, 2006, provided that the in-
terim report of the project on integrated measures is available in time.  The revised final report 
will be submitted at the latest two months later. The contractor will present the draft final re-
port at a coordination meeting of the assignment. 

All reports will be written in English, and will contain a well-written executive summary (max 3 
pages) showing the main findings of the work.  

All reports will be made available as Microsoft WORD files. Key data used in the preparation of 
reports will be made available to the Commission in spreadsheet (Excel) form. 

 

1.6 Expertise of the participating partners and staff members 
Most of the tasks included in this service contract require not only transfer or interpretation of 
new data and preparation of variant scenarios but also development of new components that 
will become part of the RAINS and GAINS models. This will be done in close collaboration 
with the “integrated measures” project team. Good understanding of physical and chemical 
process leading to emissions from agriculture, models used, experience in developing inte-
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grated models and ability of work in an international and multidisciplinary team is essential. 
Furthermore, a good knowledge of the context in which the new components are developed is 
very important since this will determine parameterization of the new tools and allow for con-
sideration of the key uncertainties from the perspective of this task. 

Z. Klimont will lead work on tasks 1.3.1 and 1.3.3 that are strongly linked to current modeling 
environment. Tasks 1.3.4 and 1.3.5 will be lead by W. Asman with participation of Z. Klimont, 
while tasks 1.3.2, 1.3.6, and 1.3.7 will be lead by Z. Klimont and W. Asman. Tasks 1.3.2 to 
1.3.6 require close collaboration with the “integrated measures” project team and therefore a 
number of visits of researches from both teams are envisaged, especially in the first half of the 
service contract. 
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2. Allocation of person-days and budget 

Consortium partner Senior staff Support staff Other staff 
 Name Days Name Days Name Days 
IIASA Zbigniew Klimont 18 Imrich Bertok 18 NA  
 Willem Asman 54 Frantisek Gyafas 20   
       
       

Budget 

Person-days: 72 days senior staff at € 900 € 64,800  

 38 days support staff at € 
700 

€ 26,600  

  0 days other staff at € 500 €  

 Total € 91,400 

Travel and subsistence costs  €   5,000 

Contract Management IVM 5 days at € 700 €   3,500 

Total € 99,900 
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3. CVs of Senior Staff 

 
  

Personal In-
formation 

 

Name Zbigniew KLIMONT 

Address International Institute for Applied Systems Analysis (IIASA) 

Schlossplatz 1, 2361 Laxenburg, Austria 
Telephone +432236 807547 

Fax +432236 807533 

E-mail Klimont@iiasa.ac.at

Nationality  Polish 

Date of Birth February 28, 1964 

  
University de-

grees 
Warsaw Technical University, Department of Environmental Engineering, War-
saw/Poland:  M. Sc.  in engineering – 1989 
 

Present Posi-
tion 

Research Scholar at IIASA (from 1992) 

 

Previous Oc-
cupation 

Research fellow at the Polish Academy of Sciences, Institute of Fundamental 
Technological Research, Department of Energy Problems (1990 – 1992)  
 

Teaching Ac-
tivity 

Warsaw University, Department of Geography and Regional Studies; 
Lectures on Elements of Hydrology and Liquid Mechanics (1989 – 
91) 

  

Research and 
Consulting 

♦ At IIASA lead development of the particulate matter (PM), 
volatile organic compounds (VOC), and ammonia (NH3) 
emission and cost modules of the RAINS model for Europe and 
Asia (1996-2005) 

♦ Since 1996 involved in the work of the Ammonia Abatement 
Expert Group within the UNECE Task Force on abatement 
techniques. 

♦ Since 1993 participates in the development of the “Atmospheric 
Emission Inventory Guidebook”, first edition was published in 
February 1996 by European Environmental Agency (EEA), latest 
edition (2001) available from the EEA web site. 

♦ Since 1994 participates in the work of the Power Plant, Industry, 
and Agriculture Panels of the UNECE Task Force on Emission 

mailto:Cofala@iiasa.ac.at
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Inventories and Projections (TFEIP).  
♦ Consultant to IFO Institute for Economic Research, 

Munich/Germany, on the study “Environmental Standards and 
Legislation in Western and Eastern Europe: Towards 
Harmonisation. Task IIIc: Institutional Implications of 
Harmonisation” prepared for the European Bank for 
Reconstruction and Development and the Commission of the 
European Communities. (1993) 

♦ Consultant to the World Bank on the Study on "Economic Policy 
Instruments for Control of Air Pollution" (1992). 

 

 

Languages 

 

English – fluent 
German – fluent 
Russian – working 
Polish – mother tongue 

  
Environmental  
Policy Analysis 

projects 

 

♦ Co-author of studies for the European Commission (DG-XI) 
within the Clean Air For Europe (CAFE) program (2002 – 2005). 

♦ Contributed to the study “European Environmental Priorities: an 
Integrated Economic and Environmental Assessment” prepared 
for the European Commission (1999-2001) 

♦ Co-author of studies for the European Commission (DG-XI) on 
Cost-effective Control of Acidification and Ground-Level Ozone 
that led to European Commission National Emission Ceiling 
(NEC) Directive (1996 – 2000). 

♦ Major contributor to the work for the United Nations Economic 
Commission for Europe (UN/ECE) on Cost-effective Control of 
Acidification, Eutrophication and Ground-level Ozone that led to 
the signature of the Gothenburg Protocol in November 1999 
(1997 – 1999) 

♦ Prepared the VOC and NH3 database within the project on 
“Comprehensive Assessment of Large-Scale Environmental 
Problems in East Asia” for the Central Research Institute of 
Electric Power Industry (CRIPI), Tokyo, Japan (1998-2000) 

♦ Developed the 1988 Emission Inventory for countries belonging 
to the Central European Initiative. This inventory is compatible 
with the basic CORINAIR requirements (1992 – 1993). 

 
Academic Ac-

tivities 
Vice-Dean of the Young Scientist Summer Program (YSSP) at 
IIASA. 

  
Lectures in 

Conferences 

 

Invited talks at several conferences, recently, at a workshop on GHG and 
ammonia emissions from agriculture, Ispra, Italy, June 2005 (on modelling of 
agricultural emissions in Europe), at the 4th JCAP Meeting, Tokyo, Japan, 
June 2005 (on European Policy and modelling towards reducing impact of air 
pollution), at the meeting on global air pollution trends, Laxenburg, Austria, 
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January 2005 (on projections of European and Asian emissions of carbona-
ceous aerosols), at a meeting on PM emissions, Palanza, Italy, October 2004 
(on emissions of carbonaceous aerosols in Europe), at the 10th Annual Emis-
sion Inventory Conference May 2001, Denver, CO USA (on emissions of 
ammonia in China).  

  
Scientific Pub-

lications 

(Selected) 

 

Klimont, Z., 2005, Projections of agricultural emissions of 
ammonia in the European Union. in Kuczynski et al [eds] 
Emissions from European Agriculture, Wageningen Academic 
Publishers,  Wageningen, the Netherlands. pp.231-250 

Klimont, Z., Webb, J. and Dämmgen, U., 2005, Livestock 
husbandry systems in Europe: Evaluation of the 2003 UNECE 
ammonia expert group questionnaire. in Kuczynski et al [eds] 
Emissions from European Agriculture, Wageningen Academic 
Publishers,  Wageningen, the Netherlands. pp.71-96 

Kuczynski, T., Dämmgen, U., Klimont, Z., Kreis-Tomczak, K., 
and Slobodzian-Ksenicz, O., 2005, Ammonia emissions in Poland: 
Inventory, projections, uncertainties. in Kuczynski et al [eds] 
Emissions from European Agriculture, Wageningen Academic 
Publishers,  Wageningen, the Netherlands. pp.217-230 

Vuuren, D.P van, J. Cofala, H.E. Eerens, R. Oostenrijk, Ch. Heyes, 
Z. Klimont, M.G.J. den Elzen, M. Amann, 2004: Exploring the 
ancillary benefits of the Kyoto Protocol for air pollution in Europe. 
Energy Policy. 

Bond, T.C., D.G. Streets, K.F. Yarber, S.M. Nelson, J.-H. Woo, and 
Z. Klimont, 2004: A technology-based global inventory of black and 
organic carbon emissions from combustion. Journal of Geophysical 
Research, VOL. 109,  D14203, doi:10.1029/2003JD003697, 2004. 

Streets, D.G., T.C. Bond, G.R. Carmichael, S. Fernandes, Q. Fu, D. 
He, Z. Klimont, S.M. Nelson, N.Y. Tsai, M.Q. Wang, J.-H. Woo, and 
K.F. Yarber, 2003: An inventory of gaseous and primary aerosol 
emissions in Asia in the year 2000. Journal of Geophysical 
Research, VOL. 108, NO. D21, 8809, doi:10.1029/2002JD003093, 
2003. 

Klimont Z. and Amann M., 2002: European Control Strategy for Fine 
Particles: The Potential Role of Agriculture. Landbauforschung 
Völkenrode Special Issue 235, pp. 29-35 

Klimont Z., Streets D.G., Gupta S., Cofala J., Fu L., Ichikawa Y., 
2002: Anthropogenic emissions of non-methane volatile organic 
compounds in China. Atmospheric Environment 36/8, pp. 1309-
1322. 

Syri S., Amann M., Capros P., Mantzos L., Cofala J., Klimont Z., 
2001: Low-CO2 energy pathways and regional air pollution in 
Europe. Energy Policy 29, pp. 871-884 
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Brink C., Kroeze C., Klimont Z., 2001: Ammonia abatement and its 
impact on emissions of nitrous oxide and methane – Part 2: 
application for Europe. Atmospheric Environment 35, pp. 6313-
6325. 

Brink C., Kroeze C., Klimont Z., 2001: Ammonia abatement and its 
impact on emissions of nitrous oxide and methane in Europe – Part 1: 
method. Atmospheric Environment 35, pp. 6299-6312. 

Lükewille A., Bertok I., Amann M., Cofala J., Gyarfas F., Johansson 
M., Klimont Z., Pacyna E., and Pacyna J., 2001: A Module to 
Calculate Primary Particulate Matter Emissions and Abatement 
Measures in Europe. Journal of Water, Air, and Soil Pollution, 
Volume 130, pp. 229-234. 

Klimont Z., Cofala J., Schöpp W., Amann M., Streets D.G., Ichikawa 
Y., and Fujita S., 2001: Projections of SO2, NOx, NH3 and VOC 
Emissions in East Asia up to 2030. Journal of Water, Air, and Soil 
Pollution, Volume 130, pp. 193-198 

Cofala, J., Amann, M., Klimont, Z. (2000) Calculating Emission 
Control Scenarios and their Costs in the RAINS Model: Recent 
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