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Contacts

For more questions regarding this document and the online research database, please contact:

Alexander Grubić Wirtz

tel: +31 6 12 97 95 23

e-mail: alexander.wirtz@quintel.com 

Willem Jacobs


tel: +31 6 13 31 27 94

e-mail: willem.jacobs@quintel.com 

Introduction

This document contains information about the gathering of input data for modeling Poland using the Energy Transition Model (ETM). The purpose of this document is to:

· Give necessary background information about the ETM from the point of view of the input data that needs to be gathered

· Provide an overview of what input data has been found for Poland so far

· Differentiate activities into what data needs to be found in order to launch a demonstration version of the model and what data is necessary for the subsequent validation of the model

· List suggestions that can be used to find the missing data 

· Provide specific research questions to guide the search for data

All input data is stored in an online research database. This document considers the input data according to the structure of the research database. First, some general information and tips are given pertinent to all data, illustrating our approach to the data gathering effort. This includes a brief instruction of how to use the online research database. Second, the data are treated by category as they are found in the research database. Within each category, the sources used for that category are listed, followed by instructions/tips on how data can best be found. Specific research questions are given to structure the search for data. These questions concern data that have not yet been found or are of low reliability. We expect A.T. Kearney can make use of their insider knowledge and contacts in Poland to find reliable values for the missing pieces.
General information

This section contains information, instructions and tips to help the data gathering effort. All research questions can be found in section “Energy data by type”.

The research database can be found at: http://research.energietransitiemodel.nl/login.php. You require access rights in order to open it; Quintel’s ETM-team will provide personal access rights to enable working in the research database. After logging on, you can select one or several countries (i.e. ‘Poland’) and either all or several specific data categories. 
The research database shows a list of the data that the ETM requires for each country. This list may not be exhaustive and it is possible that we have missed data that might be pertinent to one country, but was not pertinent to the Netherlands. We will add fields as they are necessary, and hope ATK will think along with us and let us know if we have missed anything pertinent for this country.

We distinguish two stages for the data gathering effort:

1. Short term preparations of the model for demonstration to prospective partners. A pragmatic push to obtain reasonably accurate values and to verify the logic of the ETM for use in Poland. The ultimate goal of this stage is to present a realistic picture of the energy situation of Poland and illustrate the ETM’s usefulness in a demonstration to prospective partners. For this stage, estimations are acceptable as long as the overall picture is reasonable. 

2. The second stage concerns the push to find accurate energy data an validate these in cooperation with national partners on the longer term.

Much of the data that was found for Poland comes from international sources and concerns the years 2006 and 2007. This is sufficient for the first stage (although more recent data is preferred). For the second stage values for 2008 or even 2009 will be required. Data presented in international sources is often more ‘general’ and therefore gives a good overview. It can be used as a reference to check the order of magnitude and to check consistency between various countries. It is usually lacking in detail however, and needs to be supplemented with national sources to present a detailed picture of each country’s specific situation.

Before starting the search for data the following questions can help to structure the search:

· To what extent has a fundamental shift occurred for the energy situation in Poland since 2006 – 2007? If Poland’s energy situation has changed entirely, we need more recent data to more realistically represent the current situation. For example: Poland in 2006 had little to no solar PV or wind electricity generation. If this has changed significantly then it is necessary to find recent data.
· For what year do we choose to gather energy data in preparation of the demonstration? It is acceptable that 2006 data be used and supplemented, if the 2006 situation is similar to the current situation. Should we choose to gather 2006 data for the demonstration, there are a few options available: 
1) Fill in the missing data with 2006 data from national sources. 
2) Adjust the data to 2008 based on estimations of reasonable growth rates to fill in the missing data with 2008 values. (Eventually 2008 or 2009 data will be required anyway). 

Whichever option is chosen the most important consideration is that the data present a realistic picture and are internally consistent. 

Instructions for use of research database

· When entering data you are asked to fill in multiple fields:

· ‘Value’: Make sure to use the correct units

· ‘Year’: This is the year for which the value is valid, be aware that this is probably not the same as the year of the source.

· ‘Source’: The document used. Please save copies of the documents instead of referring to websites. Use the following format for documents:

Institution_Date of publication in YYYYMMDD_Name of document_Extra information  .
For an example see Fig. 1. Our sources used are located at: http://sources.energietransitiemodel.nl/poland/ (login: poland; password provided separately)
 ‘Comment’: Here any additional information can be entered. For example: uncertainties about the data, an explanation of the assumptions used, or how the value was estimated.

· ‘Reliability’: A number between 0 and 4, the interpretation of each is explained in the database.

· Press F5 (refresh) to see changes after adding or editing data points.

· You can only delete your own data points.

· If you have trouble loading the research database page please try: http://research.energietransitiemodel.nl/logout.php or http://research.energietransitiemodel.nl/index.php
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Figure 1: Conventions for naming sources
Useful tips for data gathering

· In the research database you can highlight a field for more information about that field by hovering over it.

· We will soon add the possibility to view cross-sections of the data (e.g. all data points for 2006 with reliability >2)

· For more information about how technologies or terms are defined check the ETM and click the “?” buttons.

· If multiple people gather data, it is convenient to agree on what year to choose. Since you may not know what year the data is available for, you could fill in several data points if data is found for more than 1 year. (For example if a specific data point is found for the years 2005-2008, enter the values for each year as separate data points). This also helps to make extrapolations and for the 2nd stage the most recent data will be required anyway.

· Quite some data currently come from the Eurostat database (sources beginning with EC_). For definitions of the terms used in the EC sources, you can visit the following website: http://epp.eurostat.ec.europa.eu/portal/page/portal/statistics/metadata (( Concepts and definitions (  Eurostat’s concepts and definitions database (CODED)). For some definitions concerning the data taken from the IEA, visit: http://www.iea.org/Textbase/stats/defs/defs.htm. This list is less than complete. 

Energy data by type
Below we list the sources used, instructions and remaining questions for gathering energy data. 

It is possible that the current list of required data fields does not exhaustively represent the energy situation of a country. If we are missing any aspects of the national energy system please contact us and let us know which data fields need to be added.

We will add some data fields in the days following the start of the data gathering by ATK, but these will not be crucial for the demonstration of the model. We will update this document accordingly.

E-mix and Breakdown electricity imports
Questions / Gaps for demonstration stage 

· Please check the current electrical storage capacity

Most of this section currently does not have a high priority. This will become important during the second stage of data gathering.

Sources used

(1) EC_2008_Energy yearly statistics 2006.pdf (gives a good total overview for year 2006)

(2) http://en.wikipedia.org/wiki/Pumped-storage_hydroelectricity
Electricity production per plant type and installed capacity per plant type

Sources used

(1) EC_2008_Energy yearly statistics 2006.pdf (gives a good total overview for year 2006)

(2) Euracoal_200808_Coal industry across Europe 2007.pdf (hard coal and lignite data 2007)

(3) Clean air task force_200602_IGCC powerplants.pdf (source lists 14 commercial IGCC plants worldwide, uncertain if these are exhaustive)

(4) EC_20080529_CHP in EU.pdf (total CHP production and capacity with split according to main activity producers and auto-producers and split according to fuel input.)

(5) Polish wind energy association_200908_Wind coastal capacity estimation.xls (document used to estimate fraction of wind turbines located on coasts)

(6) GWEC_2008_Global wind 2008 report.pdf (values for various years up to end 2008)

Questions / Gaps for demonstration stage 
· Total gas el. production found in source (1). This needs to be allocated according to the various gas-fired power plants (CCGT, gas old, and CHP). If detailed information is not easily found, use assumptions for the demonstration stage.

· Part of the coal and gas-fired electricity production and capacity is probably from CHP. We need to investigate what percentage belongs to CHP electricity production. If detailed information is not easily found use assumptions for the demonstration stage.

· Is it correct that no biomass is co-fired in coal plants in Poland? 
‘Total co-firing el production’ is taken from source (1) as the electricity production from biomass minus electricity production from wood waste, municipal waste, and biogas. For Poland this value is 0 TWh.

· Has electricity produced from Solar PV changed significantly in recent years? In 2006 Solar PV was 0 TWh.

· Has geothermal electricity production changed significantly since 2006? In 2006 Geothermal was 0 TWh.

Questions / Gaps for 2nd stage 
· Does Poland have modern coal-fired power plants? What coal electricity production needs to be allocated to these ‘coal pwd’ (ultra-supercritical pulverized) and IGCC plants? 

· Source (2) lists electricity production and capacity according to coal type. It is assumed that all lignite is used in coal lignite plants and all hard coal in coal old plants. 

· According to source (3) Poland has no IGCC, this is based on the assumption that the source lists an exhaustive list of IGCC plants worldwide. 

· Source (5) was used to make a very rough estimate of the fraction of onshore turbines that are located in coastal regions, where wind conditions tend to be favorable. At some point, we want to investigate more accurately what fraction is inland and coastal. Estimating the capacity is easier than the production, which depends on the capacity factor of those turbines. These therefore also need to be investigated.

· For hydro-electric power, we make the split into ‘hydro river’ and ‘hydro mountain’ assuming that capacity <10MW is hydro river and hydro mountain has production capacity >10MW. These values include pumped storage. This needs to be checked.

· Source (4) was used to determine the ‘Total gas CHP el production’ and ‘Total Bio CHP el production’ based on the fuel inputs to CHP. However the assumption is used that all conversions are equally efficient, meaning that a ‘natural gas’ fired CHP plant is equally efficient as a ‘biomass’ fired CHP plant. This however is not correct since different fuels have different energy conversions (GJ/ton fuel).  If possible we need to find more accurate data.

Instructions/tips

· Please consult the model and “?”-symbols for more information about power plant types and technology; some of these plant types have not yet been added in the version of the model that is currently available online.

· Totals need to add up for internal consistency: e.g. total electricity production by coal-fired power plants includes old style, lignite, ultra-supercritical pulverized and IGCC technologies.

· For internal consistency, data should be for the same year.

· To make sure the totals add up, we suggest to use ‘totals’ from 1 large source. Once the totals are known, other documents should be used as necessary to make the split into the relevant subcategories (for example: take total coal electricity production from energy yearly stats, and use more specific documents such as Euracoal to figure out what the ratio is between coal pwd, coal old, coal lignite, etc.)

· Special attention should be paid to CHP electricity production and capacity. If for example values for ‘gas total’ are found, note that this probably includes electricity production or capacity from natural gas-fired internal combustion CHPs as well as power plants such as CCGT. The split into these various technologies has to be made.

· In the ETM the definition of CHP electricity production is electricity produced by actual CHP production units. This is different from the EC definition of CHP. Eurostat lists electricity generation as CHP depending on its efficiency. Plants with efficiency higher than 75% are considered CHP (85% for steam condensing extraction turbines and combined cycle units). 

· Pumped water storage, the most common form of electricity storage, needs special attention; it needs to be documented in several places in the database in several ways:
· Any pumped electricity storage capacity and production (if known) needs to be included in values for hydropower.

· The pumped storage capacity also needs to be documented in “E-mix: el. storage capacity.”
· The pumped storage production can be specified (if known) in “Hydro pumped storage el prod”
· The energy used for pumped storage needs to be added to the energy balance, “Own use of energy sector”.

· Example: Total nuclear power electricity production is 500 TWh of which 100 TWh are stored at 80% efficiency in pumped storage facility. In the ‘Nuclear power production’ field enter total production: 500 TWh, in the ‘En sect el. use’ field farther below, enter 100 TWh (+ any other own uses!), in the ‘hydro-electricity production’ field enter: 80 TWh (+ any other hydro-el. production!).

Electricity production capacity potentials
These potentials depend on natural boundary conditions, such as availability of rivers for damming etc. This will only be relevant after the demonstration of the model.

Hydro river & Hydro mountain

Sources used 

(1) Warsaw Voice_20080625_Water power Poland.doc
Questions / Gaps for 2nd stage
· Hydro electricity production values in the research database are directly based on the current production numbers (source (1) quotes that only 15% of the total theoretical potential is currently used in Poland). Furthermore the source of the current multiplication factor has limited reliability. The values need further investigation, and should ideally be an estimation of the hydro river and hydro mountain potentials in their own right.

· For the validation/fine tuning, a reliable study focused on hydropower (potential) in Poland as a reference would provide the wanted reliability level

Blue energy
Sources used 

(1) KEMA Consulting_2007_Blue energy (briefing paper).pdf
(2) Quintel_20090916_Blue energy potential.xls (This is an excel workbook. The sources used for this document are listed in the workbook.)

Questions / Gaps for demonstration stage 
· For the demonstration, a quick verification of the above-used method could suffice; of course if a study regarding blue energy in Poland is available that would be an even better way to quickly get a reliable value 
Questions / Gaps for 2nd stage 

· For validation/fine tuning, current values would only be usable once confirmed by reliable other data 

Instructions/tips

· A core assumption for the current values is that there is only blue energy potential when a body of fresh water meets a body of salt water (typically a river flowing into the sea) on a nation’s territory. Hence the blue energy potential is directly related to the total discharge of the rivers that flow into the sea on a nation’s territory. Using a study that calculated the blue energy potential of a specific river (river Elbe, Germany) as a reference, the total potential blue energy for a country can be calculated when total discharge into the sea is known/calculated. 

Capacity factors

Questions / Gaps for demonstration stage 
· If possible find documented values for the capacity factors

· Otherwise calculate or estimate the values using electricity production and capacity.

Questions / Gaps for 2nd stage 

· Find documented values for the capacity factors instead of using calculated values.

Instructions/tips

· Capacity factors are used by the ETM to calculate the productivity of ‘average/typical’ power plants (in step 4a). For example, this means we need to know what the capacity factors are for generic wind turbines located inland, in coastal regions, or offshore, respectively.

· For the demonstration model it is acceptable to calculate the capacity factors using the installed capacity and production. In the long term, however, it is necessary to find these values in documents and have them verified by partners. 

· Even if a country does not have a technology (for example Solar CSP), a non-zero capacity factor will be used by the model, in order to prevent errors 

· If capacity factors cannot be found for Poland we will use values from neighboring countries.

Energy use by final carrier
This part of the database contains the energy balance in final carrier. Since the model is primarily demand driven, this is more relevant than putting in the energy balance for primary energy. The model does calculate a primary energy balance, based on the final use balance for the starting year and the choices for the future. 
Sources used
(1) IEA_200907_Energy balance 2006.xls

Questions / Gaps for demonstration stage 
· For the demonstration the IEA balance might be sufficient, although it might be necessary to use assumptions to extrapolate the data to a different year (e.g. 2008).

Questions / Gaps for 2nd stage 
· A more recent, more detailed energy balance will be needed after the demonstration stage. Please make sure the values add up

Instructions/tips

· It is important that the energy balance adds up.

· From international sources the entire energy balance can be found at the IEA, however this is only available for the year 2006.

· The IEA energy balance is a good reference point.

Non-energy use by final carrier
Non-energy use of energy sources includes the use of oil as feedstock for chemical processes, etc.
Sources used
(1) IEA_200907_Energy balance 2006.xls

Questions / Gaps for demonstration stage

· Check if there are large non-energy uses in other sectors such as agriculture. If the non-energy use in other sectors is non-zero the values already found can be reallocated or new values can be found. If new values are found the values already found can serve as a good reference.
Questions / Gaps for 2nd stage 
· We need to verify the non-energy use. It is expected that some non-energy use is in ‘other sectors’ such as agriculture.

· Find a more recent energy balance (2008 or 2009)

Instructions/tips

· Source only lists total non-energy use. The values are not listed per sector and it is therefore assumed that all non-energy use is from the industry sector.

Delta between primary and final use (due to conversions)

This section will be added in the online database shortly, but has low priority before demonstration of the model.
Sources used
To be filled in…

Questions / Gaps for 2nd stage 
· This is still to be filled in.

Instructions/tips

· This is not important for the demonstrations stage and will be filled in later.

Transport electricity use and Transport oil use

Sources used
(1) IEA_200907_Energy balance 2006.xls

(2) Poland central statistical office_200908_Transport fuel mix calculation.xls (This is an excel workbook used to calculate the oil use in road transport. The sources used for this document are listed in the workbook.)

(3) EC_200907_Transport oil use 2007.xls (Data taken from Eurostat database for year 2007. Same database also includes data for 2006 if necessary although it is not included in this document)

Questions / Gaps for 2nd stage 
· National sources should point out how much electricity is used by ‘cars & light trucks’ and ‘trucks & buses’ and if necessary correctly reallocate the electricity use in the transport sector.

· Value for oil use in domestic flights is not correct, since it includes international flights. We need to find or estimate a value for domestic flights only. Eventually, we want to split domestic and outbound international flights (fuel bunkering).

Instructions/tips

· It is assumed that all transport electricity use is by railway sector. 

· Source (2) shows how the total road vehicles oil use is split between cars and light trucks and trucks and buses. 

Household gas use per application and household electricity use per application

Sources used
(1) Poland central statistical office_200908_Household electricity, gas, and coal use.xls (This is a calculation on an excel sheet, sources used are in listed in the file).

Questions / Gaps for demonstration stage 
· Values used need to be verified approximately. The assumptions that were used are very rough, although source (1) might have enough information for a more accurate estimation. Please check the document and see if it is possible to determine a more accurate value.

· Household coal and oil use needs to be estimated as well.

Questions / Gaps for 2nd stage 
· The correct values used need to be determined.

Instructions/tips

· See source (1) to see how the values are estimated/calculated. The source data is from 1993 and 2002, and an extrapolation was used to obtain a value for 2007.

· For this it is necessary to look into national statistics. It is very probable that the data is old since it is often based on a census, which is not conducted on a yearly basis.

Market penetrations – electricity mix products for ‘buildings’ 
This concerns market shares, or market penetration of various technologies for producing or reducing energy.
Sources used
(1) Poland central statistical office_2008_energy statistics 2006-2007.pdf

Questions / Gaps for demonstration stage 
· Geothermal heat share and solar panel share are both entered as 0 %, since Poland had very little of either in 2006. Has this changed since then?

Questions / Gaps for 2nd stage
· Find more accurate values.
Instructions/tips

· The market shares are probably all very close to zero. If values cannot be found, an estimation is sufficient for the demonstration model.

Market penetrations – appliances
LED Share

Questions / Gaps for the demonstration stage
· For the demonstration a quick check to see if it is reasonable to neglect the share of LED lighting suffices.

Questions / Gaps for the 2nd stage
· For validation/fine tuning, more reliable national data is needed for the actual share of LED lighting – even if this is a very small share.

Instructions/tips
· LED Share is assumed to currently be either very small or negligible, however no Polish sources have been found yet regarding use of LED lighting in buildings.

Low energy light bulb share
Questions / Gaps for the demonstration stage
· For the demonstration a sanity check suffices to see if the order of magnitude is correct.

· If nothing can be found, check the situation in neighboring countries.

Questions / Gaps for the 2nd stage
· For validation/fine tuning, reliable Polish data is needed; what is the current share of low energy light bulbs specifically for Poland?
Instructions/tips
· Low energy light bulb share has not yet been found for Poland; currently the Dutch share has been used. This may not be a good representation of the Polish share.

Electric cars share

Instructions/tips

· For the demonstration we assume this is 0%.
Electric trucks share

Instructions/tips

· Electric trucks share is currently assumed to be zero, since no sources point to any electric trucks being currently commercially available.

Installed thermal capacity

Instructions/tips

Estimates are sufficient for the time being.

Heat production by energy carrier

Sources used
(1) IEA_200907_Heat production 2006.xls

Questions / Gaps for 2nd stage 
· We need to find more recent data.

· We need to determine how much heat is taken from electric power plants as tapped heat, at the expense of electricity yield.

· We need to determine how much heat is produced electrically.

Instructions/tips

· Totals should add up.

· Data taken from IEA statistics, for 2006 and is a good reference point. More recent data is preferred. 
CO2 emissions

Sources used
(1) EEA_200907_CO2 emissions data (1990 and 2007).xls

Questions / Gaps for 2nd stage 
· We need to determine emissions related to grid losses

Instructions/tips

· The data in this source are very detailed and have been summed up to the various sectors.

· Values are from 2007, but the website should also have 2006 data.
· National sources might have some more recent data, but EEA data is a good reference.

· CO2 emissions total is excluding carbon sinks, bunkers, emissions from international transport, and emissions from biomass. (For the other definitions see the source)

· If we choose to gather more data and use other values, please compare these to the values given by source (1).

Constraints
These constraints are relevant for the policy section of the ETM (step 3).
Sources used
(1) Wikipedia

(2) CIA world factbook

(3) Polish wind energy association_200704_Assessment of wind energy development in Poland.pdf 
(4) European Commission: “Agricultural Situation and Perspectives in the Central and Eastern European Countries – Poland”, available from (http://ec.europa.eu/agriculture/publi/peco/poland/summary/sum_en.htm)

Questions / Gaps for demonstration stage 
· The values presented here need to be investigated further since they are partly guess work.

· Do any studies exist in which these values have been calculated?

· If scientific studies cannot be found, please find the total areas (for example total land area) and use refined assumptions to determine which fraction is actually suitable for PV.

· To calculate the coastline for wind, an option is to use tools such as Google Earth to calculate the coastline facing the predominant wind directions

Questions / Gaps for 2nd stage

· If possible find studies where these values have been calculated.

· If no studies are available, further refine the used assumptions to accurately determine the constraints.
Instructions/tips

· Coastline for wind is the ‘useful’ coastline suitable for wind, not the total coastline. Same for sea area for wind.

· The total urbanized area in Poland is used as a starting point for the value for ‘roof area suitable for PV’. Because not all urbanized area is filled with buildings, and because not all building roofs are suitable for PV (facing north; in the shade of another building, etc) only a percentage of the total urbanized area is estimated to be ‘roof area suitable for PV’. This percentage is currently estimated to be 33%, but this is a very rough estimation and therefore not reliable. 

· For ‘suitable land area for PV’, it is assumed that most of the current “Utilised Agricultural Area” of Poland is theoretically suitable for PV. 

Road transport fuel use and Transport fuel mix cars & light trucks and trucks & buses
Sources used
(1) EC_200907_Road transport fuel use 2007.xls (exported from Eurostat database; also possible to find data for 2006 in the same database.)

(2) Poland central statistical office_200908_Transport fuel mix calculation.xls (see document for what the original sources are.)

Questions / Gaps for 2nd stage 
· What is the road transport bio-diesel and bio-ethanol fuel use in Poland? These values were estimated based on the biomass production data.

Instructions/tips

· The totals are just listed for reference since these are values that are easily found in international as well as local documents.

· The values of interest concern the fuel mix by small vehicles and by large vehicles, which seems impossible to find in international documents.

· For Poland, information was found at the Poland central statistics office. 

· Although some information was found at the Polish statistics office, the values for ‘bio-diesel and bio-ethanol’ are based on assumptions concerning the ratio of biofuel production in the country. This needs to be investigated more accurately.

Bio-resources: domestically produced most price-energy-efficient crops
This concerns the crops that are most economical to use as bio-resources for co-firing and/or biogas production.
Sources used
(1) Nilson_2006_Energy policy and the role of bioenergy in Poland.pdf

Questions / Gaps for 2nd stage 
· If possible, please find studies for biogas and biomass in Poland.

· If it is impossible to find studies for each country independently, a possible solution would be to look at the values found for neighboring countries and checking whether the given country also grows the same crops

Instructions/tips

· Not high priority for the demonstration of the model. Values from neighboring countries can be used for demonstration.

· These values will vary from country to country however depending on what crops are grown.

· For this information it is necessary to look for scientific studies.

· A few scientific studies concerning biomass production in Poland have already been found, similar things need to be found for biogas.

Domestic production of biomass and waste
This concerns domestic production of biomass and waste suitable for energy production or (at a later stage) use as raw material in industry.
Sources used
(1) EC_200907_Biomass and biogas production 2006 and 2007.xls (Data taken from Eurostat database)

(2) EC_200907_Production biofuels 2007.xls (Data taken from Eurostat database)

Questions / Gaps for demonstration stage
· Please double check these values

Questions / Gaps for 2nd stage 
· Find more recent values.

Biomass waste co-firing solid and greengas waste – ranking

This concerns the order in which the model will use these resources for energy production. The ETM will first use domestic reserves and then start importing the remaining biomass required. 
Sources used
(1) Nilson_2006_Energy policy and the role of bioenergy in Poland.pdf

Questions / Gaps for 2nd stage 
· If possible, please compare multiple studies for verification, since studies often come to different conclusions.

Instructions/tips

· See above at bio-resources.

· Again these values need to be found in national studies. A Poland biomass study has already been found, but is slightly outdated (2002).

List of Abbreviations

ATK

A.T. Kearney

CCGT

Combined Cycle Gas Turbine

EC

European Commission (also used for Eurostat)

EEA

European Environment Agency

ETM

Energy Transition Model

IEA

International Energy Agency

IGCC

Integrated Gasification Combined Cycle

GWEC

Global Wind Energy Council
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