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BACKGROUND AND CURRENT SITUATION

Global warming is the rise of average temperatufe tre
atmosphere and sea water. Ice and glacial meltogst erosion and
increase of seas water levels are direct conseqsearichis rise.

The scientific consensus links the rise of averageperatures to
the increase concentrations of greenhouse gasiemissthe atmosphere.
One of the main anthropogenic greenhouse gas emissiurces is the
energy sector. In response to this problem, thegaan Union in the last
decade has set important targets to reduce gresalyas emission in every
sector of the economy. Important policies were tged in the energy
sector, strongly promoting energy efficiency andesgable energy sources.

The other main driver for designing European engrglcies is
security of supply, which calls for diversifying engy sources, prevent
possible power shortages and the need to proddee=sargy at affordable
costs.

Currently the main European policy driver is theZfi320 goal,
where each Member States contributes to the god08b increase in
energy efficiency, 20% reduction of G@®missions, and 20% renewable by
2020.

The development of the Latvian energy sector vélldto address
all these issues and be aligned with the Europai@ets and policies. The
renewable energy action plan is the main Latviaatetly document and
roadmap. A draft Renewable Energy Law is now unlistelopment at the
Ministry of Economics.

The Latvian Renewable Energy Action Plan lists anber of
measures that Latvia shall undertake for reachis?020 target, where
40% of final energy consumption should be covergddmewable energy
resources. In 2009 this share was 35.5%, whicheisécond highest in the
European Union, after Sweden. However, the 40%etaggambitious and
Latvia needs important and long term energy pdid&rgeting all: the
energy, environment, transport and agriculturese® key factor would
be as well as regional and territorial planning)uding detailed energy and
integrated spatial planning.

Energy planning plays a role at different levels: rational,
regional and local municipal level. However, regibenergy planning is
the most effective in promoting and stimulating eemable energy
resources.

So far, Latvia's energy plans, which typically wentegrated as
part of general development plans, have been asldgesational and local
levels. At regional level there have been few aftesirto for forecasting
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regional energy developments and trends. Howekieset documents were
more wish lists, without concrete actions and terdeased on detailed
analyses. Consequently, they failed in gainingbilisy and follow up.
Moreover, they were a bad example for other Latvégions.

OBJECTIVES

The main objective of this dissertation is the depment of tools
for “green” regions through the implementation gftimised regional
energy plans. The background of these regionalggrmdans is enforcement
of European Union’s policy for the 2020 targetf atvia.

The specific objectives of the dissertation areefore set forth as:

1. Analysis of the impact of policy instruments torease the share
of renewable energy resources at a national aridraidevel.

2. Development of a system dynamic model for analgeis forecast
of the primary energy demand and fuel mix.

3. Validation of the developed system dynamics mogeliad to the
specific case of district heating systems.

4. Costs optimisation for the reduction of regional ;Gfnission to
comply with set targets.

5. Development of a black box model linking €@mission to
regional installations. Empirical analysis baseddata available
from all combustion installations (100kW to 100MWigluded in
the National database of the Latvian Ministry ofviEonment and
Regional Development.

RESEARCH METHODOLOGY

The research methodology is based on the theorgysfem
dynamics. It includes problem formulation, idem#iion of dynamic
hypothesis, system modelling, model validation andlysis of results.

The optimisation study for regional optimisation thie energy
sector has been developed based on 1000 combussiatiations in the
range of capacities from 100 kW to 100 MW. The gtuths been
approbated in two regions. Data from the combusiistallation in these
regions have been collected for two years and aedlyith mathematical
statistical method like regression analysis.



SCIENTIFIC SIGNIFICANCE

The main scientific significance of this dissexati is the
development of two models for the analysis on thares of renewable
energy resources at the national and regional:level

1. A system dynamics analysis model for the evaluatibrpolicy
measures promoting the replacement of fossil fuiti venewable
energy resources.

2. Optimization model for the evaluation the impactG®, tax and
the analysis of region’s G@mission benchmarks.

The models have been approbated with two Latvigions, which
are the former Limbazi and Ogre districts.

PRACTICAL SIGNIFICANCE

The practical significance of this dissertationdain particular of the

developed models, is evident at the following level

e National level — the government has now additioeeidences that
renewable energy sources are an economical vidtelnative to fossil
fuels and therefore governmental action plans drategly documents
should include political measures proposed indigsertation.

e Municipal and regional level — regional and murétipnergy plans can
be now designed using both the system dynamic laadptimisation
model developed in this dissertation.

e At the level of energy companies and investors —tipdimization
models are useful tools for the evaluation of thgional energy sector
in the short term and in long term.

e Scientific level — the methodology developed irsttissertation can be
used and further developed for the solution of lsimproblems, where
emission reduction is a target.
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Methodologies, advancement of the work and resiiltkis dissertation
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STRUCTURE OF THE THESIS

The work consists of the introduction, four sectiorand
conclusions. It includes 130 pages, including &fures, 13 tables and a
bibliography with 72 literature sources. The bigliaphy is not included in
this summary.

1. OPTIONS FOR INCREASING THE SHARE OF RENEWABLE
ENERGY SOURCES IN DISTRICT HEATING SYSTEMS

Different researches performed formerly in Latvéasdéd shown that
the existing Latvian energy policy and plannedaiare not enough for
reaching the 2020 targets for renewable energyuress and energy
efficiency as set forth in the European Union’snete package.

The District Heating sector is one of the largesipry energy
consumers in Latvia. In district heating systems tftominating primary
energy sources are natural gas and wood based [fieisal breakdown of
both these primary energy resources has changétieaolver time. For
example from 2004 to 2008 in district heating systhe use of natural gas
has been five times above the use of wood basdd. f8ence 2004 oil
products and in particular heavy fuel oil has beeainly replaced by
natural gas and then partly by wood based fuetsKggure 1.1.).

100%

90% +

80% A

70% +

60%

50% 7

Fuel share, %

40% 1

30% 7

20% A

10% -

0% -

2004 2005 2006 2007 2008
years

ONatural gas
BWood based fuels
OHeavyfuel oil

B Other (light fuel oil, coal, peat, biogas, straw)

Fig.1.1. Primary energy mix in district heating teys
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Although Latvia has a high biomass potential, thars for wood
based fuels in the district heating sector has mapeed rather slow growth
rates. In order to better understand and analysérénd a system dynamics
model was developed. Dynamic characteristics wergedb on historical
statistical data and trends.

The objective of this study based on a system dimarodel is: (i)
to precisely simulate the fuel mix structure of ttetvian district heating
sector; (ii) to develop a set of alternative saln$ for Latvia to reach the
targets set for the share of renewable energy esuend (iii) to determine
whether it is possible a complete shift from ndtges to wood based fuels,
both considering energy efficiency and Latvian eooic growth. The
developed dynamic model is both deterministic awodedasting. For
example, it helps to understand the influence taicy measures and
economic factors have on the fuel mix structuréherinfluence that policy
measures have on heat energy tariffs.

An important factor, which has an influence on fogk, is the
existing installed capacity by type of fuel. Theref, the model is based on
two main blocks, one for installations using woadéd fuels and the other
using natural gas.

These blocks are influenced by incoming and outgydliows. The
main flows influencing both blocks are: (i) invesnts in existing and new
installations, both for refurbishment or new capaend (ii) depreciation of
current assets. Investments directed to instafiadi@ defined as incoming
flows and they increase the block. Depreciationsasdets are defined as
outgoing flows and they decrease the value of thekisee Fig.1.2).

O IO

Investments capacity Depreciation

S A

Fig.1.2. Elements of system dynamic model, blocids flows

The resulting system dynamic model, for the dynaamialysis of
these two blocks is shown in Figure 1.3. The coetimstalled capacity
(natural gas installation plus wood based fueltaltaion) is assumed to be
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constant. In other words, an increase in wood baseldinstalled capacity
brings a decrease in natural gas installed capanityvice versa.

The model allow to analyse in the selected sirmadatime period
the costs of fuel mix, the unit costs for heat ggeand the changes in the
heat energy tariffs. Heat energy tariffs for instidns using wood based
fuels are influenced by: fuel price; capital cogif the installation;
operational and maintenance costs; efficiency facterence serving time;
calorific heat value and moisture content of woodl;fannual interest rate
and risk factor. The heat tariff from installationsing wood based fuels is
calculated as:

_CE'ﬁK +CO+C}|(.103.(i+ 1
- K ref

T
“ QSK Qu Tk

)+ R

where

Ty —heat energy tarift, VL/MWHh

C«* — wood based fuel priceVL/t;

C«' —capital costd, VL/MW

C«° —operational and maintenance cok,./MWh
Qi — length of normalised heating seaduper annum
nk — installation efficiency ratio;

7" — economical life timeyears

QZKd — calorific heat value of wood based fud\Wh/t
i —annual interest ratép/per annum

R — risk factor.

Wood fuel price, capital costs, operational andntesiance costs,
efficiency and calorific values are calculated asighted average value
among the wood fuel types used in Latvia: firewoedpdchips and wood
pellets.

The system dynamics model (see Fig.1.3) integthtes kinds of
policy measures for promoting energy efficiency aedewable energy
sources:

1) Ps— policy measures, support mechanism, like subssifitir fuel switch
in district heating from natural gas to wood bafasels. For example
the replacement of natural gas boilers by woodcfiipd boilers, prior
to end of normal life time);
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2) Pgr — policy measures, risk compensation and guarasthemes for
wood based fuel; with the aim to stimulate the wige of wood based
fuels technologies;

3) P, — policy measures, to support energy efficiencypromement
measures in wood based fuels installations.
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Fig.1.3. Main parts of the system dynamic model

These policy measures are combined to develop gighsible different
scenarios, which are further simulated (see Talilg.1
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A comprehensive description of the model and itshematical
formulation is given in the thesis and it's Appendi

Table 1.1
Combinations of Policy measures for the developroédifferent scenarios
Policy
Scenario instruments
Ps| PR | P,
1. Policy instruments are not used at all 0 |0 0
2. support mechanism in form of subsidy 1 |0 0
3. Information package @ 1 0
4. Energy efficiency (EE) package 0 D 1
5. Subsidy and information package 1 1 0
6. Subsidy and EE packages 1 |0 1
7. Information and technology EE packages 0 1 1
8. All three policy measures together 1 1 1

The case wherPs = 0 means that subsidies are not granted;
whereasPs = 1 means that there are subsidies for the replaceof natural
gas installations with wood based fuels instaltagioln this case often the
replacement of natural gas installations may od@fore the end of their
economical life time (20 years).

The valuePr = 0 means that market players and the public is no
made aware about good practices and experiencesiod wood based
fuels. In this case general motivation to fuelstsling project and energy
efficiency is lacking. The public is biased by fib$sels lobbies and keeps
considering that wood based fuels are pollutingnaiging the environment
and much more expensive. WhBr = 1 market players are enabled to a
more objective analysis, thanks to marketing orpsup measures. Best
practices are disseminated, promoting and enharnb#&gse of wood based
fuels. Risk perception is thereby decreased.

With P, = O there are not energy efficiency support messstor
the improvement of existing wood fuel installatiokgith P, = 1 a number
of measures are enforced.

The simulation platform for system dynamic modeloves
activating policy measures (0 to 1), thereby rugnail eight different
scenarios (see Fig.1.4).
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Fig.1.4. Share of wood based fuel in the primamgrgyn mix for district
heating systems under different policy scenarios

The relationship between policy measures and theltieg share
of wood based fuels in the primary energy mix ist tioear. The
combination of different policy measures has ddfer effects on the
market. In particular on scenario 5 and scenammable a 100% switch to
renewable energy sources in district heating systeth rapid growth
rates. All other scenarios present more gradualiyroates and the share of
wood based fuels by 2035 ends in the range of 65%-8

2. DEVELOPMENT OF A MODEL FORREGIONAL ENERGY
PLANNING

An important part of this dissertation is the depenent of an
optimisation model for regional energy planning.eTinodel looks for an
optimum benchmark for reducing emissions of greeansk gases in the
atmosphere. Particular focus is on Gfnissions. The optimum benchmark
corresponds to the maximum regional income gengrayetax reduction
expenditures or sale of emission quotas in thesarigrading scheme.

Considering the results of previous studies, asidvall as the
Danish energy strategy towards 2050, the modek tas well as to
understand the possibility to abandon the use esilfdfuels. Practical
implementation of environmental issues is oftenside only in case when
optimum solutions are chosen. However, the implaatem of measures to
reach ambitious climate protection target need idensble investments,
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which may put high pressures on energy tariffs. rétoge, emission
reduction targets should be evaluated very casefultt measures identified
by optimised energy and action plans.

The optimisation model is set to maximize the @agl income
from CQ, emission reduction activities. The solution of thgtimisation
problem gives information on how renewable energlcpges and support
mechanisms at regional level should be set up.tatget function of the
optimisation problem is expressed as

lien = Jrl (Snodi = Seti)” (E -E)— max:

Where:

lien — regional income;

i = 1,..n— number of emission installations in the region;
&nod,j— Corporate tax for polluting activity;

Zeti— CO, emission reduction cost efficiency;

E, — baseline emission volume for installation 1...n;

E; — emission volume for installation 1...n after impeovent actions
(emission reduction measures).

The optimisation model consists of the followingefimodules:
- module for initial input data;
- module for input assumptions;
- technological module;
- climate module;
- economic calculation module.

The optimisation model algorithm is shown in Fig.2.

The module for initial data includes the instaltpacity of each
installation in the region and the type of fueldiskn Latvia these data are
available from the State Statistical Database olutrng activities “2-
Gaiss”. The module for input assumptions enablasiraber of reasonable
simplifications:

- a single regional number of operation hours peruantior

each installation;

- energy efficiency rates were defined dependinghentype of

fuel used;

- CO, emission factors defined depending on the tydealf

- the CQ saving cost efficiency assessment based on arriempi

equation.
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Fig.2.1. Optimisation model algorithm

The following specific assumptions were consideregresentative for
Latvia:
= number of operational hours= 5000 h/year;
= CO, emission factor per energy produced for naturaRga, =
0,229 tCQ/MWh;

* CO;reduction cost efficiency, ; is expressed by the following
empirical equation based on correlation analysie {§g 2.2.):

£, =210" (AE.,)? - 810° - AE., + 575
Technological calculations have been performed dbr 1,000

devices by calculating the volume of energy produaad actual annual
CO, emission from each device.
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Simulations have been run for four scenarios, whlifter by CQ,
tax rates. The following tax rates were set in thedule for economical
calculation:

Scenario 1: C@tax rate 7 LVLICQ

Scenario 2: C@tax rate 10 LVL/CQ

Scenario 3: C@tax rate 15 LVL/tCQ

Scenario 4: C@tax rate 20 LVL/tCQ

For each of these scenarios, the module for climalgulation was
set with a range of benchmark valukgy, = 0.1 + 0.225 tCgMWh with
incremental step of 0.025.

45 y = 2E-08x? - 8E-05x + 5,75
R2?=0,997

N

N N W
al

\

Cost efrficiency,
LVL/tCO,

\

=
o

s

0 10000 20000 30000 40000 50000

CO; emission reduction, tCO,/year
Fig.2.2. Relation between G@mission reduction costs and £€nission
reduction

The scenarios have been analysed introducing tlative values,
so that a comparison between regions of differémess number of
installations, installed capacities, fuel mix candompared.
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The first relative value is the relative ¢@mission reduction
factor:
, :Aco;ak‘
€z ACcOr

Where:

l'-o,— relative CQ emission reduction factor,

ACO/* — actual CQemission reduction, tCAMWh;
ACO™ — maximum CQemission reduction, tCAMWh.

The second relative value is the relative costofatefined as:

| fakt
i — _izd
izd I max ,
izd

Where:
i~ relative costs factor;

| 2~ actual costs, LVL/year;
| mx— maximum possible costs, LVL/year.

In case of C@ emission reduction the costs may have different
signs, because the total cost is the sum of thewiolg components:

e capital investment for CQOemission reduction activities, which is
positive (,+” sign);

e income from emission sale with respect to ,C€nission reduction,
which is negative (“-" sign);

e prevented cost by reducing €@ax expenditures due to decreasing
volumes of CQ emissions, which is negative ( “—" sign).

Relative values of the costs are calculated byddig the cost
components by the value of maximum costs for,G&duction. The
maximum is attained at small benchmark values. rEiselts of modelling
and simulating of all four scenarios (total costsdéferent tax rates
depending on the benchmark value) are shown inZ=gg.
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Fig.2.3. Theoretical optimisation model results

When the tax rate is increasing, the maximum valfietotal
relative costs is also increasing, but optimum bemrk values are
decreasing.

For a certain range of benchmark values, relatostscshows two
possible solutions (at a certain tax level theeetaro benchmark values that
gives the same relative costs). These solutiongrméte an area of
solutions for which relative costs are always pesitIn this area C®
reduction activities have positive or neutral ecoimeffect.

Below the minimum benchmark value, which still gigesitive
relative costs, reduction of G@missions need additional support. On the
other hand, decreasing ¢Qax rates directly decrease the range of
benchmark values giving positive relative costs. &ample, if the Cotax
rate is 20 LVLACQ then the benchmark range is from 0.15 to 0.225
tCO,/MWh, but when the tax rate is decreased to 7 LEOY, the range is
down to 0.175 — 0.225 tGIWh.
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3. MODEL APPROBATION BASED ON TWO LATVIAN REGIONS

The optimisation model has been approbated ubiaglata of two
regions of Latvia — former LimbaZi and Ogre didgicThese regions were
chosen for approbation of the model because they rapresentative
regions. LimbaZi region represents the so-callecbduv fuel district”
because natural gas is not available there andhtie type of fuel used is
wood. Ogres region represents the “natural gasialistvhere the most
common fuel used is natural gas.

3.1. Model approbation on the example of LimbaZi ditrict

Since 1 July 2009 Limbazi district has been dividetb three
municipalities: Aloja municipality, LimbaZi municility and Salacgva
municipality. The former Limbazi district is sitwt in the northern part of
Latvia, on the Gulf of Riga and borders Riga distim the S, €sis district
in the SE, Valmiera district in the E and Estomathie N. Geographical
position of the district has largely determinedeissting fuel infrastructure.
Because LimbaZi district borders the sea theresanreeral export ports
located in the district (Skulte, Salaogr), to which export products,
including fuel, are exported; thus ensuring regfitav of energy resources
(mainly wood) through the region.

Various energy sources are used in Limbazi distdetat energy is
produced in both centralised systems and local beatces as well as in
individual heating systems. In Limbazi region, didtheating systems exist
in seven municipalities: LimbaZi, Aloja, Salabgr, Umurga, Pociems
(Katvari civil parish), Liepupe and OzolmuiZa {Bzemnieki civil parish).

1,03%

97,91%

[ Wood based fuel B Heavwy fuel oil 0O Other (light fuel oil, LPG)

Fig.3.1. Fuel structure in Limbazi district in 2009
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There are 42 installations with capacity rangiranfr0.2 to 17MW
installed in LimbaZi district. Besides wood, heail/fuel, diesel and coal
are also used. Installations using fossil fuel earfgppm 0.2 to 5MW
capacity. The general fuel mix structure of LimbadRtrict is shown in
Fig.3.1.

It is important to note that the changes of ,@mission reduction
cost efficiency in the reviewed power range are podctically linear
character (see Fig.2.2). Cost efficiency is thenmaariable determining
existence or absence of optimal cost or savingevdoptimum) and its
location.

Like in the theoretical calculation module, optiatisn for
Limbazi district installations is made with foures@rios applying four
different tax rates. The results are shown in Big.
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Fig.3.2. LimbaZi district optimisation model result

These results for LimbaZi district show that:

e there is a linear relationship between the benckraad relative costs.
Relative costs decrease with increasing benchmaldes. This linear
trend may be explained by the linear characteristicost efficiency
changes;

e relative costs for heat sources of the districtpositive in all reviewed
scenarios. When the tax rate increases, the inodiie district related

to decrease of the GGemissions increases also. Positive economic

23



effect is evident even in the case of the lowesiereed tax rate (7
LVLItCO,). That is because the cost efficiency in case iofbazi
district is lower than the minimum reviewed taxerat

e application of low CQ emission benchmarks to sources of Limbazi
district is economically justified. The lowest valwf benchmark
reviewed in the analysis is 0.1 tg@Wh.

3.2. Model approbation on the example of Ogre distct

Since 1 July 2009 Ogre district has been dividetb ifour
municipalities: Ogres municipality, Ik#e municipality, Kegums
municipality and Lieldrde municipality. The former Ogre district is loedt
in the central part of Latvia and borders Rigariistin the NW, Gsis
district in the N, Madona district in the E, Aizkilde district in the S and
Bauska district in the SW. The administrative certdf Ogre district is the
town of Ogre.

Various energy sources are used in Ogre distrieatHnergy is
produced in both centralised systems and local beatces as well as in
individual heating systems. There are 57 sourcél installed capacities
ranging from 0.2 to 47MW in Ogre district. Natugds is the most used
fuel, because the region is well covered by natga$ network. The
installed capacity for installations using fossikF in Ogre district ranges
from 0.02 to 47MW. The fuel mix structure of Ogristdct is shown in
Fig.3.3.

9
0,38% 13,22%

86,40%

[3 Wood based fuel m Natural gas B Other (light fuel oil, coal, LPG)

Fig.3.3. Fuel mix structure in Ogre district in 200

The changes of CQOemission reduction cost efficiency in the reviewed
power range are nonlinear. The results of optinteabf Ogre region
energy system are shown in Fig. 3.4.
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Fig.3.4. Ogre district optimisation model results

Heat sources of Ogre district differ from the heatrces of Limbazi district

because they:

e use more fossil fuel — natural gas, diesel and; coal

e have higher installed capacities (up to 46.7 MWhia boiler house of
Ogre PA “Malkalne”).

This means that COemission reduction activities in the district have

greater volumes of emission reduction. If reductafhemissions grows,

then the cost efficiency is increasing, too.

The activities performed in Ogre district in genenmzay bring
losses, be economically neutral or be profitablis Theans that there exists
a certain limiting value in case of which the detis not suffering losses in
general, though is not getting income by reduchey@Q emissions. Such
values have been identified in the thesis by beckimg.

The comparison and analysis of economic calculatioh the
reviewed scenarios for Ogre district allows drawting conclusions that:

e In case of the lowest tax rate (7 LVL/tg@eduction of CQemissions
cannot give any profitability. Losses may be avdiamly in case of
high benchmarks (small reductions). The econonyigautral situation
is evident if the benchmark value is 0.21 #MDNh or higher;

e Increase of tax rate and reduction of emissionghéndistrict sources
may be profitable. For example, if the tax rat&@sLVL/ACO,, positive
economic effect is evident in the range of benchkmatues from 0.175
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to 0.225 tCGMWh. In case of tax rate of 20 LVL/tGOncome of the
district is evident throughout the reviewed emissieduction range;

e Changes of district profitability depending on thedected benchmark
value have nonlinear nature with the marked maxinjotimal value).
The comparison of scenarios reviewed shows thaease of tax rates
causes movement of maximum income values in theetiim of lower
benchmark values (greater emission reductions).ekkample, in case
of tax rate of 10 LVL/tC@the optimum corresponds to 0.2 t&ZidWh
benchmark, but if the tax rate is 20 LVL/itgOthen the income
optimum is 0.15 CgMWh. It is evident that in case of higher tax sate
greater volumes of the G@mission reduction become economically
justified;

e Application of the proposed optimisation methodgldg economic
assessment of G@eduction by Ogre district enterprises indicates t
the optimum reduction scenarios may be defined.

CONCLUSIONS

1. A system dynamic model for district heating systdras been
developed. With this model is possible to evaludite impact that
national and regional policy measures have on thergy mix in
district heating companies. The model has beenoiaped for Latvian
district heating systems; analysis as well as pezific case where by
2035 the sector could become independent fossis fard be fully
switched to wood based fuels.

2. The results of the simulation carried out with dieveloped system
dynamic model showed that there are two main pati@asures to be
included into national and regional renewable epaion plans: state
subsidies for early state technologies and solstiand guarantee
mechanism and schemes for investors.

3. Long-term influence on climate changes in the negicenergy plans
needs to be analysed. The proposed concept foe@i3sion reduction
is based on benchmark methods, which allows quickparison with
other regions and the possible effect of each iactit regional level.

4. The developed optimisation model, which minimisestsofor CQ
emission reduction activities, allows the assessn¢rCO, tax and
decrease of the regional fuel €€&mission benchmark.

5. Results of optimisation show that when the ,0@x increases, the
optimum is moving in the direction of lower benchikgalues (greater
CO, reductions). This means that the activities reldte greater C®
reduction become economically profitable and thevenoent towards
the development of “greener” region is taking off.
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The optimisation model approbated on the exampléwaf regions
shows that results of optimisation depend on speaifeight of
renewable energy resources in the initial enerdgriua.

The analysis made for Limbazi district showed tti@re is not an
optimum costs for C® emission reduction activities, because the
changes are linear. Linear trends derive by lineast efficiency
changes in district with an overall small instaltspacity (less than 30
MW). Application of low CQ emission benchmarks to sources of
Limbazi district is economically justified.

The analysis made for Ogres district showed thateths an optimal
value for costs for CPemission reduction activities. In particular there
is a dependency on the chosen benchmark valueiridanltrends are
evident in the districts with overall installed eafty over 30 MW.
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