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TECHNICAL SPECIFICATIONS 
 
Title: Assessment of the Air Emissions Impact of Emerging Technologies 
 
 
1. BACKGROUND 
 
Despite emission reductions, a substantial part of the urban population in European 
Environmental Agency (EEA) member countries is exposed to high concentrations of 
ground-level ozone, nitrogen dioxide and fine particles. Large areas of ecosystems and 
agricultural land are still exposed to acidification, eutrophication and ground-level ozone. 
 
Emissions of sulphur dioxide, nitrogen oxides, ammonia, NMVOCs (non-methane 
volatile organic compounds) and particulates are the main cause of air quality threats to 
human health and ecosystems. To mitigate air pollution the EU has used a multi-
pollutant, multi-effect air pollution abatement strategy manifest in the 2010 national 
emission ceilings target of the National Emissions Ceilings Directive – NECD. The 
NECD targets for EU Member States are slightly more stringent than the corresponding 
ones set in the multi-pollutant, multi-effect Protocol under the UNECE CLRTAP – the 
Gothenburg Protocol from 1999. 
 
Policy evaluation and new policy development, at the EU level, take place through the 
Clean Air for Europe (CAFE) programme, which should lead to the adoption of a 
thematic strategy under the Sixth Environmental Action Plan in 2005. CAFE is a 
programme of technical analysis and policy development, which aims to develop a long-
term, strategic and integrated policy to protect human health and the environment from 
the effects of air pollution. 
 
In CAFE, the RAINS integrated assessment model1 will be used for constructing the 
baseline scenario and for analysing alternative policy scenarios. The RAINS model 
already contains databases describing the technical and economic features of available 
emission control options but for CAFE it will be necessary to include information about 
promising emerging technologies (both process integrated and end of pipe) that could 
gain relevant market shares in the coming years (2005-2020). In order to review these 
data, the “EGTEI” project2 was launched in the framework of the working group on 
strategies and review under the Convention on Long-Range Transboundary Air Pollution3 
 
 
 
 
 
 
 

                                                           
1 More information can be found on the IIASA-RAINS web site: http://www.iiasa.ac.at/rains 
2 More information can be found on the EGTEI web site: 
http://www.citepa.org/forums/egtei/egtei_index.htm 
3 More information can be found on the Convention web site: http://www.unece.org/env/wgs 
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2. OBJECTIVES 
 
The project will aim to identify and describe the most promising emerging technologies 
(currently at demonstration or pilot plant scale) within the Industrial including Large 
Combustion Plants, which is one of the main contributors to air pollution. The project 
will also aim to evaluate the potential impact of the implementation of these technologies 
on the air emissions coming from this sector (potential reduction of air emissions) 
through the development of different scenarios. 
 
The results of the project will support the development of the CAFE (Clean Air for 
Europe) Program, notably through the production of information directly usable into the 
RAINS model. The contractor will take the information coming from the EGTEI project   
into account in order to not duplicate the work. 
 
This implies, 
 
• An identification and description of promising emerging technologies that could gain 

relevant market shares in the coming years within the Industrial sector, and an 
analysis of their possible diffusion within the specific sectors (Cement, Pulp and 
Paper, etc….). 

 
• A quantitative evaluation of the air emissions impact due to the implementation of the 

previously identified emerging technologies through the development of different 
scenarios. This study will consider the following atmospheric pollutants emissions: 
particles (TSP, PM10, 2.5, 1 and/or 0.1 with a focus on the combustion sources) (at 
least PM10), nitrogen oxides (NOx, N2O), sulphur oxides, VOC’s (PAH’s, PCDD/Fs, 
etc), methane, heavy metals, ammonia, carbon monoxide and direct carbon dioxide. 

 
• Analysis of its possible diffusion within the relevant sector (Cement, Pulp and Paper, 

etc….), considering the possible obstacles for their development and penetration 
including technical, economic, cross media, geographical or political considerations. 
The analysis will cover the EU 25 plus Norway and Switzerland.  
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3. APPROACH 
 
The contractor should perform the following tasks, in close co-operation with the Insitute 
for Prospective Technological Studies (IPTS) in Seville: 
 
Task 1 – Analysis of emissions from selected sectors. 
 
Description of the situation concerning the selected pollutants within the industrial sector. 
This analysis should include a description of the current situation and estimations of 
emissions for the future. The approach could be pollutant by pollutant and will have to be 
based on the same information sources as those used in the development of RAINS 
(notably the emission inventories under the NEC Directive), and for EU-15 the European 
Pollutant Emission Register, which will be available in February 2004. 
 
Task 2 - Identification and description of promising emerging technologies that could 
gain relevant market shares in the coming years for each sector. 
 
This task implies the development of a survey of emerging technologies that could gain 
significant market shares in the coming years within the different industrial sectors. This 
process could be carried out pollutant by pollutant taking into account their specific 
technological characteristics (pollutant approach). This survey will consider general 
technologies for each pollutant (technologies that could be implemented in different 
sectors) and specific technologies (depending on the industrial sector). This survey 
should consider both emerging process integrated technologies and end of pipe 
technologies not only in Europe, the study should also consider emerging technologies in 
other regions (Canada, USA, Japan, …). A non-exhaustive draft list of potential 
categories of technologies and issues to be considered is annexed (Annex 1).  
 
The survey should include a brief techno-economic description of each technology. This 
description should  include:  
 

 Name of the technology 
 Stage of development (pilot plant or demonstration stage) 
 Operational performance 
 Achievable air pollutants emissions levels/reduction rates. 
 Estimated associated costs: fix and running costs, lifetime. 
 Applicability (noting constraints to implementation in certain cases) 
 Analysis of its possible diffusion within the relevant sector (potential 

penetration rate), considering the possible obstacles for their development and 
penetration including technical, economic, cross-media, geographical or 
political considerations. 

 
Definitions of individual parameters should be consistent with the definitions adopted for 
the EGTEI project. List of parameters to be included is presented in Annex II.    
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In his offer, the tenderer has to describe the methodology to be developed in order to 
gather and structure the required information. Particular attention will be put on the links 
with the BREF’s (Best Available Techniques Reference Documents) –concerning the 
study of the BREF documents the IPTS can collaborate with the contractor-. 
 
Due to that all these elements have to be provided in a way directly usable in the RAINS 
model, contacts with IIASA will have to be foreseen. The contractor will have to produce 
a database on the selected emerging technologies directly usable into the RAINS model.  
 
Task 3 – Scenarios development (till 2030)  
 
A quantitative evaluation of the air emissions impact due to the implementation of the 
previously identified emerging technologies through the development of different 
scenarios. These scenarios should cover the period 2005 – 2030 in 5-years intervals and 
will consider different levels of implementation in order to evaluate the impact on 
atmospheric pollutants releases. The scenarios should  consider all pollutants mentioned 
in Annex II.  
 
The contractor will propose different possible scenarios, which will be discussed together 
with the Commission. He will ensure that for each proposed scenario all the elements 
needed to test its implication into the RAINS model are available.  
 
Task 4: Workshop: 
 
The contractor will organise an expert workshop in co-ordination with the IPTS in order 
to consolidate the results of the research. 
 
Task 5: Concluding analysis 
 
Based on a task 1 to 4 a concluding analysis should be performed that discusses the 
technological opportunities within each sector and obstacles with respect to their 
development and implementation and the subsequent impact on the improvement of the 
air quality.  
 
 
4. DURATION AND DELIVERABLES 
 
The work should be finished 8 months after the start of the contract.  
 
The output of the study should be an intermediate and a final report. Additionally, a 
workshop should be carried out (task 4), and the proceedings should be delivered not 
later than two weeks after this workshop. 
 
The intermediate report, to be delivered not later than four months after the final 
signature of the contract to the IPTS. 
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The proceedings of the workshop should consist of a brief introduction setting the 
framework of the workshop, a reproduction of the contributions of the participants and an 
executive summary giving an overview of the milestones and the main results of the 
workshop. 
 
The draft final report, to be delivered to the IPTS 8 months after the final signature of the 
contract, should include the overall results of the research complying with the five tasks 
listed above. The draft final report will be commented upon by IPTS within one month. 
IPTS may also consult other services of the Commission (DG Environment, DG 
Research and DG Enterprise). The overall work should be finished 9 months after the 
starting date. 
 
 
5. CO-ORDINATION AND MEETINGS WITH THE COMMISSION 
 
The contractor will be required to carry out the study in close co-ordination with the 
relevant Commission staff (IPTS), including a minimum of two meetings with the 
Commission: 
 

• Kick-off meeting with the Commission and IIASA, within 20 calendar 
days from the contract’s start to be held in Seville. The contractor will 
present a proposal for possible scenarios during this meeting and a 
detailed methodology to carry out the project. 

• Second meeting two months before the end of the contract; this meeting 
could be combined with the workshop for the presentation and discussion 
of the results (place to be determined) 

 
The contractor must also foresee in its budget the participation in two meetings in 
Brussels in the ad-hoc CAFE working groups.  
 
The cost for attending these meetings and the costs for organising the workshop 
(invitations and reimbursement of travel expenses and daily allowances for 15 external 
participants) must be included in the final price of the offer. 
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6. SELECTION CRITERIA 
 
Tenders will be selected according to the criteria set out in the open procedure notice 
published in the OJ and below indicated. Tenders that do not provide the documents 
requested or do not demonstrate fulfilment of the minimum technical and economical 
standard required to perform the service will not be considered in the awarding 
procedure. 
In case of consortium, these documents shall be provided for each of the components. 
 
6.1.1) Legal position – means of proof required 

a) Written statement declaring their enrolment on the chamber of commerce and /or 
competent tribunal and/or professional register;  

b)  A written declaration attesting that the tenderer is not in a state of bankruptcy or 
in any other similar situation according to the legislation of the country of 
establishment; 

c) A written declaration attesting that the tenderer has fulfilled his obligations to pay 
social insurance fees and taxes in accordance with the legislation in force in his 
country of establishment; 

 

6.1.2) Economic and financial capacity – means of proof required 

d) A statement of overall turnover, profits and losses and a balance sheet (or a copy 
of budget in case of non profit organisations), for the previous three financial 
years; and part of the overall turnover (or budget) related to the carrying out of 
such services as are required under tender; 

6.1.3) Technical capacity – means of proof required  

e) List of principal clients and services provided over the course of the past 3 
financial years, with an indication of the value and public or private recipient of 
the services provided; 

f) Description of the subcontractors, if any, whom the service provider is likely to 
call upon for carrying out the various tasks, and a declaration of the services that 
the service provider intends to subcontract, with a view to evaluate and assess the 
service provider’s autonomy. Otherwise, a declaration indicating that the service 
provider is not requiring the service of any subcontractor; 

g) Statement relating to the service provider’s average manpower and the number of 
managerial staff for the past 3 years, and a list of available human resources 
envisaged for working in execution of the contract, including educational and 
professional qualifications, a CV and a list of publications, demonstrating that 
they are in a position to carry out the services required within the time period 
specified in the conditions of the tender documents; 
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7. EVALUATION OF TENDERS – AWARD CRITERIA 
 
The tender must include a detailed description of the approach, methodology and 
planning of the work to be carried out. This description should demonstrate how the 
issues included under “Section 3 - APPROACH” will be addressed in the study. It will be 
used for the evaluation of the Technical Merit of the proposal and, if the proposal is 
selected, will be the Technical Annex of the contract to be signed.  
 
Even when the total price will be taken in consideration for awarding the contract, the 
tender must include a breakdown of the costs, with clear indication of the costs for 
interviews, travels, meetings, workshop, invitations to participants, etc. 
 
The contract will be awarded to the economically most advantageous tender, i.e., the 
tender presenting the best value for money, based on the technical merit criteria (below 
the list of all criteria and its weight summing up 100%) and on the trade-off between the 
technical merit evaluation and the price offered. 
  
Technical Merit criteria: 

a) The methodology proposed and level of expertise available in order to cover 
the tasks of the study (40%);  

b) Full understanding of the objectives and tasks to be accomplished by the 
study (20%); 

c) The suitability of the project management and the resources assigned for a 
successful accomplishment of the task of the study (20%); 

d) The candidates’ access to industry representatives and other stakeholders and 
their ability to carry out interviews and organise the workshop (20%) 

 
 

The trade-off 'technical merit/price' (TM/P) is measured through means of the following 
ratio:  
 

Ratio =  TMc / P 
 
In which,  
 
TMc  - Sum of Points obtained in the Technical Merit evaluation (criteria a-d, max = 
100) 
P  - Price of each offer   
 
The offer scoring the highest ratio will be awarded the contract (the values of the ratio 
will vary according to the range of prices offered and the technical merit achieved by the 
offers).  
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8. PERIOD OF VALIDITY OF THE TENDERS 
 
Six months after the closing date mentioned previously. 
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ANNEX I 
 
Categories of technologies to be considered 
 

- Advanced flue gas desulfurization technologies with improved efficiencies and/or 
reduced costs  

- Primary/secondary measures for emissions from small combustion sources (optimized 
combustion of solid fuels, use of catalysts for NOx reduction, particle filters, electronic 
controlled combustion, etc.) 

- Primary and secondary measures to reduce VOC emissions (e.g., technical and 
organizatorical measures of the IPPC and solvent directives) 

- Technologies achieving simultaneous control of multiple pollutants (recent decrease in 
costs, enlarged applicability to more sources, etc.) 

- Control of emissions of small industrial combustion sources (< 10 MW thermal), cost-
efficient application of measures originally developed for larger units 

- Control of diffuse PM and VOC emissions from industrial processes (technical and 
organizatorical measures, e.g., metal industry, refineries, material handling, etc.) 

- Desulfurization of solid fuels (new methods for fuel preparation, etc.) 

- Desulfurization of heavy fuel oil (cost-efficient measures in refineries beyond current 
practice) 

- Reduction of greenhouse gas emissions in the energy sector and their side effects on 
conventional air pollutants (increased fuel efficiency, stationary fuel cells, demand side 
management, etc.) 

- Improved fuel efficiency for cement production (improved recipes, improved heat 
recovery, etc.) 

- Extended application of SCR and SNCR technologies (including gas turbines, cement 
production, high dust applications, etc.) 

- Optimized production processes in the iron- and steel industry (e.g., EOS sinter plants 
with PM control, etc.) 

- Integrated gasification combined cycle power plants 

- New catalytic materials (increased efficiency and durability, reduced costs, etc.) 

- Low NOx burners (increased efficiency, reduced costs, low temperature burners, etc.) 

- Fuel additives (e.g., for reduced NOx emissions) 

- New arc furnace technologies 

- Emissions characteristics related to new products likely to appear on the market over the 
next 20 years, e.g. new paint or ink formulations, etc. 

- Emission and cost characteristics of options for storage and handling of industrial and 
products and waste (including impact on greenhouse gases emissions) 
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ANNEX 2 
 
Main techno-economic parameters to be included in a description of emerging 
technologies 
 
 
To be used in integrated assessment modelling, the characteristics of technologies should 
include several techno-economic parameters. These parameters can be divided into 
common and country-specific. Common parameters are assumed to be the same for every 
country in Europe. Country-specific parameters depend on a situation in a given country. 
The division of parameters into common and country-specific should be consistent with 
the definitions adopted for the needs of the EGTEI project.  
 
Format of data should be strictly coordinated with the formats used for the EGTEI 
database. All parameters should include a qualitative and quantitative assessment of 
uncertainty, according to criteria specified within EGTEI.    
 
Pollutants to be included are: 

- Particles: TSP, PM (10, 2.5, 1 and/or 0.1) 
- Nitrogen oxides (NOx, N2O) 
- Sulphur dioxide (SO2) 
- Methane (CH4) 
- Non-Methane Organic Compounds (NMVOC) 
- Carbon monoxide (CO) 
- Ammonia (NH3) 
- Heavy metals 
- Direct emissions of carbon dioxide (CO2) 
- Other pollutants (e.g., PAHs, PCDD/Fs). 

 
If relevant, emission factors for the above pollutants should be divided into stack- and 
fugitive emissions. 
 
The parameters may refer to the whole production unit (if emission control technology is 
integrated into the process) or only to add-on emission control installation (if integrated 
options are not available for the sector).  
 
All cost components should be in Euro 2000, net of taxes. For calculating annuities, an 
interest rate of four percent should be used. Total cost per unit of activity should be 
calculated. Since many technologies abate simultaneously several pollutants, it is not 
necessary to specify the costs per ton of pollutant abated.  
 
The description should include the parameters of the production unit (boiler, furnace, 
integrated plant) as well as the parameters of emission control technologies applicable for 
the production unit. Representative production units should be defined for each 
sector/activity combinations.   
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The following parameters should be reported for each production unit: 
- Name of the sector (e.g., combustion in industrial boilers, production of pig iron, 

production of cement, residential combustion) 
- Activity and activity unit (e.g., GJ fuel/year, tons product /year) 
- Capacity (MW thermal input for boilers, t product /year for production processes) 
- Typical capacity factor (annual operating hours at full load) 
- Emission factors for the reference case (kg or tons pollutant/activity unit). As far 

as possible, the unabated emission factors should be used as a reference. In case 
emission control equipment is integrated into the process and it is not possible to 
specify the unabated emissions, the emissions with the lowest control efficiency 
should be used as a sector reference.  

 
For each production unit relevant combinations of activity/sector/control technology need 
to be specified. For each technology the following parameters need to be determined: 

- Abated (controlled) emission factor (kg or tons pollutant/unit of activity) 
- Investment costs (Euro/unit of capacity) 
- Fixed annual operation and maintenance (O+M) costs (as percentage of capital 

investment) 
- Parameters needed to calculate variable O+M costs: 

o Consumption of fuel and energy (GJ/unit of activity)4 
o Consumption of other materials (e.g., sorbents, catalysts, ancillaries) (per 

unit of activity) 
o Extra demand for manpower (labour) (man-years per unit of activity)  
o Applicability, i.e., the maximum technically possible implementation of a 

given technology  (in percentage of total capacities/activity of a given 
sector) 

o Costs of energy, materials and labour. 
 
Scenarios mentioned in Task 3 should specify the likely application rate for each 
technology in 2010, 2015, 2020, 2025 and 2030  (in absolute values and/or in percentage 
of total capacities/activity of a given sector). 
 
 
 

                                                           
4 Energy production (e.g., of electricity in the power plant or steam in the industrial boiler) should be 
reported with the negative sign.  
 


