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Introduction

Latvia is placed among the European countries with the higher technical potential to improve energy efficiency and to reduce greenhouse gas
(GHG) emissions [1]. In order to achieve GHG emission reduction in energy generation sector, it is necessary to make an investigation on the
most suitable economical tools that could promote the implementation of measures in local energy installations, including boiler houses,
cogeneration plants and industrial installations.
The aim of this research study “Benchmark methodology for elimination of greenhouse gas emissions” financed by Ministry of Education and
Science and Riga Technical University is the development of a methodology that could help to reduce the impact on climate change from energy
installations in Latvia by analyzing possible GHG emission reduction scenarios. Following tasks were defined:

1) To develop benchmarks for the evaluation of energy generation sector in Latvia from engineer-technical and impact on climate point of

view.

2) To calculate GHG emission reduction possibility and analyze the results obtained.

3) To develop recommendations for owners of energy production sources on how to determine and evaluate GHG emission benchmarks.

4) To advice the Ministry of Environment the range of GHG emission benchmarks for different kind of energy production sources.

The aim of this paper is to give an overview on the results obtained from the first investigation of energy installations on regional level in Latvia.
This investigation is a first step to identify regional GHG emission indicators necessary for calculation of benchmark values.

Research methodology

Identification of regional GHG indicators consists of three following steps [2,3]:

1) Data collection on fuel consumption and related regional statistics;

2) Calculation of GHG emission amount in each region;

3) Development of first regional GHG indicators.
Detailed research methodology and data sources used schematically are shown in the flow chart below in Fig.1.
Step 1. Data collection.
Two kinds of data were collected — existing fuel consumption used for heat generation in all biggest heat sources in Latvia and different
statistical figures at regional level. The real fuel consumption was obtained from state statistical database “2-Gaiss” where all significant energy
installations with their capacities and fuel consumption by different year are included. The analysis was made for reporting year of 2006 and in
total more than 2500 heat generation sources were covered.
The second kind of data collected was regional statistics necessary for development of regional CO, emission indicators. For data collection the
statistical database of Central Statistical Bureau (CSB) of Latvia was used.
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Figure 1. Methodology for calculation of regional GHG emission benchmarks

Step 2. Calculation of CO, emissions.
CO; emissions for each region were calculated based on real fuel consumption obtained from state statistical database “2-Gaiss”. Emission,
oxidation factors and calorific values used and other assumptions made are summarized in Table 1.

Table 1.
Regional GHG emission indicators used for research
Fuel Calorific value, CO; emission factor, Oxidation factor
GJ/it kg/GJ
Coal 26.22 94.08 0.98
Wood fuel (W=55%) 6.70 109.98 0.98
Peat (W=40%) 10.05 105.99 0.98
Heavy fuel oil 40.60 77.36 0.99
Light fuel oil 42.49 74.74 0.99
Natural gas 33.66 56.10 0.995
LPG 45.54 62.75 0.995
Shale oil 39.35 76.19 0.99
Coke 26.37 88.75 0.98

Step 3. Development of regional GHG emission indicators.

The next step was to develop regional GHG emission indicators. Indicators were calculated by relating CO, emission (t) to selected regional
statistical value. This allows comparing different regions and different energy installations that could not be compared using absolute values of
CO; emission [4,5].

After the development of the GHG indicators, the next step will be the calculation of benchmark values and after ranging and evaluating different
regions according those benchmarks. The development of benchmarks will give the possibility to compare similar heat sources with standard
values or best available technologies, as well as to motivate less efficient energy sources to implement energy efficiency measures in order to
reach a determined benchmark value. Together with improvement of energy efficiency, GHG emissions are reduced. Development of
benchmarks will be described in the further publications after implementation of the next steps of this research study.

Analysis of the results from the first investigation

Distribution and consumption of the main fuels by 5 regions (Kurzeme, Zemgale, Vidzeme, Latgale and Riga region) is shown in Figure 2.
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Figure 2. Share of fuels in 5 regions
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As shown in the Fig.2 in the energy installations included in this study mainly is used natural gas (75%) and wood resources (22%). In Riga
region the share of natural gas reaches approximately 91%, however greatest fuel diversification is in Kurzeme region, where besides natural gas
and wood resources as well as diesel oil, coal, heavy fuel oil and other fuels are used. In the meantime wood resources mainly are used in
Vidzeme (approx. 81%), which likely is explained with the high share of forested area in the region (around 52% of total area of the region) like
in Kurzeme region. Percentage of total CO, emissions from the selected energy installations by regions in 2006 is showed in Figure 3 below.
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Figure 3. Percentage of CO, emissions by regions in 2006

Amount of CO; emissions depend from the fuel used and amount of energy produced. Riga region is the most economically active and populated
region in Latvia and therefore share of CO, emissions is the highest — 68% of total. Though the largest part of renewable energy sources used is
in Vidzeme region, Latgale region emits less CO, emissions — only 3% of total CO, emissions.

Analysis of regional energy use (by 26 regions), excluding 7 largest cities (Riga, Daugavpils, Jelgava, Jurmala, Liepaja, Rezekne and Ventspils),
shows that in 14 regions more than 80% are renewable energy sources and moreover in 7 of these — it is even more than 90% (see Figure 4).
Natural gas is available in 14 regions with the highest consumption and share in Riga, Bauska and Ogre regions. Only one region — Saldus — has
more diversified energy sources that could be explained due to large emitters in this region, like cement factory that use coal and waste fuel (tires
etc.) for production.
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Figure 4. Share of fuel used by energy installations in 26 regions in 2006

To estimate any regional benchmark values, analysis of different GHG indicators was done. One of the first indicators — CO, emissions per
capita per region — was estimated (see Fig. 5).
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Figure 5. CO, emissions per capita per region in 2006

As it can be seen, the highest CO, emissions per capita in 2006 are in Riga region (6.57 tCO,/capita) followed by Saldus region (3.12
tCOy/capita) and Talsi region (1.5 tCO,/capita). As mentioned already above, the high value of this GHG indicator for Riga region (average for
Latvia — 0.756 tCO,/capita) can be explained due to economical activity in the region. This could be explained by the next figure (Fig. 6)
regarding GDP versus CO, emissions in 2006. However this is a first tentative of GHG indicator development and benchmark value calculation
and this should be still verified for previous and following years.

12



! *
ol
4 6
S 5
5 8 )
S gy R = 0,5987
) (4]
c 2
2 Q3 .
0 0O
5 T2
N * *
8 1 2 N *
01— e 440 NAEL S ‘ ‘
0,80 1,30 1,80 2,30 2,80 3,30 3,80
GDP per capita, thous.LVL/capita

Figure 6. GDP per capita versus CO, emissions per capita in 2006

Though the correlation coefficient is moderate (R?=0.598), Figure 6 illustrates the trend of economical impact on CO, emissions, i.e. higher GDP
per capita higher CO, emissions. In the meantime high correlation has been observed when CO, emissions have been looked from the
perspective of number of households (see Fig. 7).
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Figure 7. CO, emissions versus number of households

The good correlation (R*=0.9) could be explained due to the characteristics of the energy installations — large share of these installations are
district-heating companies providing heat to households however this will be still verified during the next steps of this research study.

First conclusions and future work

At this point of the study is hard to make any early conclusions, as more parameters for analysis should be included. Additionally comparison
with other EU member countries should be done. One of the next steps will be exclusion of Riga region from the further evaluation due to the
large differences in economical development, number of inhabitants, intensity etc. observed at this stage.
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Dzene L., RoSa M., Rochas C. Limenatzimes metode siltumnicefekta gazu emisiju ierobeZoSanai

Latvija atrodas starp tam FEiropas Savienibas valstim, kuras ir augsts tehniskais potencials siltumnicefekta gazu (SEG) emisiju samazinasanai. Lai sasniegtu SEG
samazindjumu, ir jaizpéta ekonomiskas pieejas, kas biitu piemeérotas, lai veicinatu SEG samazindasanas pasakumu ievieSanu vietéjos uznémumos. Izpétes mérkis ir izstradat
metodi Latvijas energoiekartu izvértésanai inzeniertehniskaja un ietekmes uz klimata parmainam aspekta. Pirmad izpétes daja ir regionalo SEG indikatoru izveide, izmantojot
datus par emitéto CO, apjomu katra regiona (aprékinats no reald kurinama patérina) un attiecigo regionu statistiskos datus. ST ir tikai pirma publikdcija vairaku publikaciju
cikla, kas tiks veidots iepriek§minétdas izpétes laika. Sis pirmas publikdcijas mérkis ir sniegt parskatu par sakotnéjas izpétes laika iegiitajiem rezultdtiem par Latvijas
energoavotiem regionalaja limeni. Sakotneja izpéte ir pirmais solis, lai noteiktu SEG emisiju indikatorus, kas talak tiks izmantoti limenatzimju vertibu apréekinasanai.
Limenatzimju aprékina process St pétijuma ietvaros tiks aprakstits un analizéts nakamaja publikacija.

Dzene 1., RoSa M., Rochas C. Benchmark methodology for elimination of greenhouse gas emissions

Latvia among the European countries with high technical potential to improve energy efficiency and to reduce greenhouse gas (GHG) emissions. In order to achieve GHG
emission reduction, it is necessary to investigate economic tools suited to promote the implementation of GHG emission reduction measures in local companies. The aim of
the research is to develop a methodology for the evaluation of energy production sources in Latvia from the perspective of engineer-technical solutions and impact on the
climate. The first part of the investigation is the development of regional GHG indicators using data on the amount of CO, emissions in each region (calculated from actual
fuel consumption) and related regional statistics. This is only the first publication in a series of publications that will be written during the above mentioned research. The
aim of this first publication is to give an overview on the results obtained from the first investigation of energy production sources on the regional level in Latvia. This
investigation is the first step to identify regional GHG emission indicators necessary for the calculation of benchmark values. The development of benchmarks will be
described in the next publication.

/Bene H., Powa M., Powa K. Hcnonv3osanue memooa 3maioHH020 mecma 0711 02PaHudeHUs 6blopoca 2a3z06 ¢ menaudHvIM Ighghexkmom

Jlameusi naxooumcsi cpedu mex cmpan Eeponeiicko2o colo3a, 8 KOMOPbIX YCMAHOGLEH GbICOKUL MEeXHUYECKUN NOMEHYUAL NO CHUINCEHUIO 8bIOPOCA 24306 ¢ MenIUdHbIM
agpgpexmom (I'T3). Umobwr docmuus crudcenusi I'TD, HeobX0OUMO NPOBOOUMb UCCACO0BAHUL IKOHOMUUECKUX HOOX0008, Komopble Obliu 6bl NOOX00SUWUMU OJisL NOOWPEHUSL
86edenust meponpusmuti no cuudicenuro I'TO cpedu mecmuvix npeonpusmuii. Llenv ucciedosanus -paspabomamv memoo oyenku Jlameuiickozo snepeemuyeckozo
000pY00BAHUSL C UHIICEHEPHO-MEXHUYECKOU TMOYKY 3PEHUs U C NOZUYUU GIUSHUSL HA UsMeHeHue kaumama. Ilepsas yacmo uccnedoeanus, smo cozoauue pecuonanvhvix 1T
UHOUKAMOPOB, UCNOb3YSL OanHble 00 00vémax bibpocos CO, 6 KaicOOM pecuone (ROOCUUMANHO OM PedalbHO20 paAcxo0d MONIUEA), d MaKdice Cmamucmuideckue OaHHble
COOMBEMCMEYIOWUX PESUOHO8. DMO MOAbKO nepeas nyoIuKayus u3 yukia cmametl, Komopwle 6y0ym co30anbl 60 6peMsi YNOMAHYMO20 panee ucciedosanus. Llenv smou
nybnukayuy, 0ams npeoCmasieHue o pe3yibmamax, NOJAYYEHHbIX, NPU NePEUYHOM UCCAeO08anuu JIameuicKux HepeOUCMOYHUKO8 HA pecUOHANbHOM YpoeHe. [lepeuunoe
uccnedosamue — IMo nepawlil waz, Ymoodwvl onpedeiums UHOUKamopwl 6biopocos I'TD, komopule 6 danbHeluem CMO2YM UCHOIb308AMbCAL OISl PACYEMA GENUUUNBL INATOHHOO0
mecma. Ilpoyecc pacuéma smanoHHo20 mecma 6 pamKax 3mo2o Uccred08anus Oyoem OnuUcCan U NPOAHAIUUPOSAH 8 CLedyIouwel NyOIuKayulL.
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