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Abstract. Sustainable energy planning is a new process in Lithuania which was mainly fostered by actions both in
public and private sectors. Sustainable energy development planning for regions in Lithuania means assessment of
economic, environmental and social consequences and implementation of measures related to energy efficiency (re-
furbishment of buildings, municipal infrastructure, district heating, businesses, etc.), increased use of decentralised
renewable energy sources and improvement of transport (development of public and private transport policies, use of
RES, improvement of transport efficiency, etc.) as well as promotion of intelligent energy behaviour by energy con-
sumers and businesses. Energy efficiency measures, renewable energy projects and other energy-related actions can
be introduced in various activity areas of local and regional governments. However, the biggest impact here is laid at
local level within the competence of the local governments, which act as consumer and service provider, planner,
developer and regulator, advisor and, in certain cases, producer and supplier.

On the example of Kaunas Region the paper assesses motivation for sustainable energy development, overview of
existing available data for sustainable energy planning, evaluate, which sectors of economic activity have the biggest
potential for sustainable energy development in Lithuania’s regions and what are the problems related to implementa-
tion of such planning. The paper also presents which requirements should be included into public procurement proce-
dures to enable public bodies find best solutions in reaching energy efficiency goals. Special attention is paid to ful-
filment of the sustainability criteria and defining achievable planning targets for sustainability actions.

Keywords: sustainable energy planning, energy efficiency, use of renewable energy sources, public procurement,

sustainability criteria.

1. Introduction

Sustainable energy planning at local level is a new
process particularly in Lithuania which was mainly fos-
tered by actions both in public and private sectors. Sus-
tainable energy development planning for regions in
Lithuania means assessment of economic, environmental
and social consequences and implementation of measures
related to energy efficiency (refurbishment of buildings,
municipal infrastructure, district heating, businesses,
etc.), increased use of decentralised renewable energy
sources and improvement of transport (development of
public and private transport policies, use of RES, im-
provement of transport efficiency, etc.) as well as promo-
tion of intelligent energy behaviour by energy consumers
and businesses. Energy efficiency measures, renewable
energy projects and other energy-related actions can be
introduced in various activity areas of local and regional
governments. However, the biggest impact here is laid at
local level within the competence of the local
governments, which act as consumer and service
provider, planner, developer and regulator, advisor and,
in certain cases, producer and supplier.

2. Background

A global problem like the climate issue requires in-
ternational agreements and strategies. However, a local or
regional perspective is central for the actual implementa-
tion of actions for emissions reduction, and allows in sev-
eral aspects a higher degree of detail than what is possible
with more aggregated approaches on higher geographical
levels. Local circumstances and geographical considera-
tions, which often are important factors in choice of en-
ergy technologies, are more easily integrated in the analy-
sis (Borjesson and Ahlgren, 2010).

The main emphasis is given to review a potential
development in the energy engineering science which
may lead to a sustainable energy development. Seven
major areas are listed with specific problems and their
relevance to the sustainable energy development. This
includes the following areas, such as energy resources
and development; efficiency assessment; clean air tech-
nologies; information technologies; new and renewable
energy resources; environment capacity; mitigation of
nuclear power threat to the environment. Modern engi-
neering science has to be oriented to those areas which
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may directly assist in our future energy planning. In this
respect it is a demanding need that our attention be ori-
ented to the global aspect of energy development. Mod-
ern technologies will help to adopt essential principles of
sustainable energy development. With the appropriate
renewable energy resources introduction in our energy
future and relief of nuclear energy threat, it will be possi-
ble to comply with the main principles to be adopted in
the sustainable energy strategy (Afgan et al.; 1998).

Human pressures on the surrounding environment
have had severe consequences over this period, coal burn-
ing has had adverse consequences traceable over the past
750 years, and the adverse environmental impacts of us-
ing other fossil fuels have aroused attention more re-
cently. Heightened awareness of the need for sustainable
development is a modern development, evident in inter-
national and national debates since the early 1970s. And
finally the conclusion may be drawn that performance in
promoting sustainable energy development in general,
and expanding the use of ‘new’ renewable energy across
the World in particular, has been patchy and on the whole
very disappointing. The ‘North’ provide few good exam-
ples in addressing these issues, whether in the accelerated
use of new renewable forms of energy; or of consistent
environmental sensitivity to the negative impacts of sup-
plying and using the various forms of primary or secon-
dary energy. So far as prospects are concerned, the im-
mediate outlook is also rather bleak (Jefferson, 2006).

The emphasize of benefit from sustainable energy
development is currently placed on rural development.
Recent modeling efforts and case studies to evaluate the
economic viability of off grid renewable energy tech-
nologies for rural application in developing countries has
been investigated (Byrne et al, 1998). Analyses indicate
that levelized costs of off-grid, household-scale renew-
able energy systems are cost-competitive with conven-
tional gasoline gen-sets and PV/wind hybrid systems ap-
pear to be an economic means of providing year-round
electricity service and meeting the rising energy demands
of remote households.

A society seeking sustainable development ideally
must utilize only energy resources which cause no envi-
ronmental impact. However, since all energy resources
lead to some environmental impact, it is reasonable to
suggest that some of the concerns regarding the limita-
tions imposed on sustainable development by environ-
mental emissions and their negative impacts can be in
part overcome through increased energy efficiency. (Din-
cer and Rosen, 1999) provide a comprehensive discussion
of the future of energy use and the consequent environ-
mental impacts in terms of acid precipitation, strato-
spheric ozone depletion and the greenhouse effect, some
solutions to current environmental issues in terms of en-
ergy conservation and renewable energy technologies,
some theoretical and practical limitations on increased
energy efficiency, and discussions of the relations be-
tween energy and sustainable development, and between
the environment and sustainable development. And they

come to very important conclusion that for societies to
attain or try to attain sustainable development, much ef-
fort must be devoted not only to discovering sustainable
energy resources, but also to increasing the energy effi-
ciencies of processes utilizing these resources.

Achieving sustainable solutions to today’s energy
and environmental problems requires long-term planning
and actions. Energy issues are particularly prevalent at
present and renewable energy resources appear to provide
one component of an effective sustainable solution. The
same authors discuss in their article (Dincer and Rosen,
2005) possible future energy-utilization patterns and re-
lated environmental impacts, potential solutions to cur-
rent environmental problems, renewable energy tech-
nologies and their relations to sustainable development,
and how the principles of thermodynamics via exergy can
be beneficially used to evaluate energy systems and tech-
nologies as well as environmental impact. The paper
comes to several important conclusions, such as: moving
towards sustainable development requires that environ-
mental problems be resolved; sustainable development
requires a sustainable supply of energy resources that, in
the long term, is sustainably available at reasonable cost
and can be utilized for all required tasks without causing
negative societal impacts; and for societies to attain or try
to attain sustainable development, effort should be de-
voted to developing renewable energy resources and
technologies.

The importance of energy efficiency improvement
programs are emphasized also in research (Tanatvanit et
al.; 2003), where brief review of energy use patterns in
three economic sectors; namely, residential, industrial
and transport sectors was provided. This paper forecasts
the growth in energy demand and corresponding emis-
sions to the year 2020 for those three sectors by using a
model based on the end-use approach. The energy sav-
ings from the energy conservation strategies, such as en-
ergy efficiency improvement and energy demand man-
agement, are assessed and also the implications on elec-
tricity generation expansion planning are examined. The
integrated resource planning (IRP) model is used to find
the least-cost electricity generation expansion plans. En-
ergy conservation options, including energy efficiency
improvement programs, are introduced in the residential
and industrial sectors. If all options are simultaneously
implemented, the potential of energy savings and CO2
mitigation in 2020 can be significant, not only the im-
ported fossil energy but also the environmental emis-
sions, particularly greenhouse gas emission, can be re-
duced through energy conservation activities and biomass
utilization.

Sustainable Energy planning is usually related to
Development of Sustainable energy strategies. Sustain-
able Energy Development Strategies typically involve
three major technological changes: energy savings on the
demand side, efficiency improvements in the energy pro-
duction, and replacement of fossil fuels by various
sources of renewable energy (Lund, 2007). Large-scale
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renewable energy implementation plans must include
strategies for integrating renewable sources in coherent
energy systems influenced by energy savings and effi-
ciency measures. Based on the case of Denmark, this
paper discusses the problems and perspectives of convert-
ing present energy systems into a 100% renewable energy
system. The conclusion is that such development is pos-
sible. If necessary renewable energy sources are present,
and if further technological improvements of the energy
system are achieved the renewable energy system can be
created. Especially technologies of converting the trans-
portation sector and the introduction of flexible energy
system technologies are crucial.

Recently studies on sustainable development were
started in Lithuania, mainly by the group of energy
economists, who have investigated sustainable energy
planning in Baltic Sea region and specifically in Lithua-
nia’s conditions. (Streimikiene, 2002) deals with the main
aspects of unsustainability of the current energy systems
and presents the main targets and measures of energy
policy leading towards sustainable energy development.
The main policy issues in order to promote and facilitate
the transition to a more sustainable energy future in Tran-
sition countries such as Lithuania are: energy availability
and security of supply; energy intensity and efficiency;
energy pricing, subsidization and internalization of exter-
nalities; cleaner fossil fuels, renewable energy, and re-
search & development; market opening, liberalization and
economic efficiency. The most critical issues that sus-
tainable energy strategies and the policies derived from
them need to address are how to widen assess to reliable
and affordable modern energy supplies, and how to ease
the negative health and environmental impacts of energy
use. Given proper frameworks, pricing signals, and regu-
latory regimes, markets can efficiently deliver on the
economic objectives of sustainable development. But
markets alone cannot be expected to meet the needs of
the most vulnerable consumers groups and to protect the
environment. Where markets fail to protect these and
other important public benefits, targeted government
policies and consistent regulatory approaches will be
needed.

Integration of New Member States to the European
Union has created a new situation in the frame of imple-
mentation of the Lisbon strategy and EU Sustainable De-
velopment. (Streimikiene et al.; 2007) presents a detailed
overview of possibilities to use the EU Structural Funds
available for new member states (NMS) to finance sus-
tainable energy projects and to overcome market failures
related with negative externalities of pollution, positive
externalities of knowledge and adoption of new pollution
reduction technologies and incomplete information. EU
Structural Funds is a good tool which can be used to at-
tract investments for the financing of new technologies,
including the use of RES and EE improvements which
are doubly underpowered by energy markets and needs
state support.

(Klevas et al.; 2007) shows that the use of regional
social-economic—environmental indicators is the main
key to integrate sustainable energy development at the
program deployment level. The indicators to be used
should describe the contribution of energy programs to
the sustainable development, medium- and long-term
trends and interrelationship between them and the typical
energy indicators. Municipalities may play a considerable
role by promoting sustainable energy since local authori-
ties are fulfilling their functions in the energy sector via a
number of roles.

(Streimikiene, 2007) discloses the importance of se-
lecting appropriate indicators for the implementation of
sustainable energy development through the selected effi-
cient policies and monitoring of progress towards its
achievement, also showing that such process needs moni-
toring and reporting tools for the progress achieved to-
wards sustainable energy development in the region. In
general, achieving sustainable development on global
scale will require the judicious use of resources, technol-
ogy, appropriate economic incentives and strategic plan-
ning at the local, national and regional levels. It also re-
quires regular monitoring of impacts of selected policies
and strategies to see whether they are furthering sustain-
able development or whether they should be adjusted.

3. Energy planning at local level in Lithuania

Different from energy planning on national level,
lower level planning (on regional, municipal levels) was
not practically performed in Lithuania till recently. While
elaborating regional development strategies regions usu-
ally apply prospective planning methods, such as SWOT
analyses, development of investment projects in local
infrastructure, etc. First of all this can be said in relation
to district heating (DH) sector, where municipalities are
obliged to elaborate and revise special heat supply plans.
Unfortunately, we should recognize that there is no single
methodology and auxiliary measures established for de-
velopment of such plans. Regardless to applying of
widely promoted and developed methods of integrated
resource planning (IRP) these are used rather occasion-
ally in municipal energy planning and usually under in-
ternational research and collaboration projects only. This
is also related to development of models for the needs of
national energy sector.

The concept of sustainable development requires in-
troducing of energy resources extracting, conversion and
supply to final consumers systems and infrastructure as
well as efficiency improvement and conservation meas-
ures; and reduction of negative impact to environment.

One of the most important tasks is nowadays agenda
of energy policy — reduction of emissions which mitigate
climate change. Though large energy generators using
fossil organic fuel and transport are also the biggest
sources of such emissions, still measures implemented at
local level may add significantly to reduction of its’ de-
mand for energy generation through using local renew-
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able energy sources and implementing energy saving
measures.

Decentralization of energy market introduces more
dialogue into regional energy planning process. Stake-
holders in energy planning process usually have different
interests and priorities. Undefined energy prices in future,
lack of resources, growing negative impact to environ-
ment and restrictions make regional energy planning and
modeling more complicated (Myrakian at al.; 2008). Un-
fortunately, we should mention that due to such reasons
as lack of energy experts in the most of smaller munici-
palities, lack of financial means and regional energy sta-
tistics, municipalities do not show any intentions to per-
form sustainable energy planning actions in their areas of
responsibility. These areas are usually public sector, in-
volving transport, streets lightening and energy supply to
public and residential buildings and partly tertiary sector.
Activities, which could be implemented in industry, non-
public transport and tertiary sectors most often gets out-
side of municipal interests. Besides municipalities also
lack experts who are able of handling model software
tools.

The general goals for strategic planning of sustain-
able energy can’t be separated from total economic and
social development of specific region or municipality
under investigation. It should also support local commu-
nities in implementing wider goals — such as preserving
of environment, reliable providing of energy services,
fostering of economic development, improvement of em-
ployment and entrepreneurship skills.

4. Characteristics of models applied for the needs of
regional and local planning

Models for local and regional planning are based on
the same methods as those applied for national and trans-
national energy systems. For this purpose one could use
complex models, such as WASP (developed and used for
development of nuclear energy) or EFOM (for optimiza-
tion of energy flows). However, local planning needs
require optimal models and implementing software which
could be easily mastered by municipal planners without
using specific computing skills. More narrow limits for
the object can be used for local planning since no macro-
economic analysis is required in the task of such model-
ing.

Rather comprehensive analysis of models in energy
sector is presented in (Dementjeva and Smirde, 2009),
which makes the conclusion that LEAP (Long-range En-
ergy Alternatives Planning system) model is best applied
for small countries. Fig 1 shows classification of models
according to specific purpose of energy planning.

Three levels of models can be applied for regional
planning: spreadsheets, simulation and optimization
models. Spreadsheets usually estimate technologies,
greenhouse gases emissions and costs and can be applied
rather for specific individual project or localized solution.
RET screen is the typical example of such model.
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Fig 1. Classification of models according to specific pur-
pose of energy planning (Myrakian at al.; 2008)

Simulation models are most appropriate for local
strategic planning and besides issues defined in spread-
sheet also simulate demand, trends and use several devel-
opment scenarios. LEAP model is typical example here.
Most sophisticated optimization models include also op-
timization actions (e.g. MESSAGE model) (Fig 2).
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Fig 2. Characteristics of three typical modeling software
tools

5. Assessment of sustainable energy development
modeling possibilities in Lithuania

Besides above mentioned software tools which
could be applied for local planning purposes, valuable
experience was gained during our common LEI study
(Galinis et al.; 2010) while adapting MESSAGE model
for planning needs of municipalities in Lithuania. The
study evaluated RES potential and possibilities to imple-
ment this potential at municipal level as well as its’ im-
pact for national energy sector. Optimization model was
reasonably selected for such task. The aim of optimiza-
tion task is minimization of energy costs with assumed
restrictions, related to international obligations of Lithua-
nian Republic according to RES promotion directive and
Climate — Energy package. The outcome of the modeling
was achieved for every municipality though optimization
was performed on national level.

One of the biggest problems related to mathematical
models is filling it with required input data. Optimal
quantity of information (optimization) is usually achieved



through introduction of default “standard” data, such as
climate characteristics, technological data, characteristics
of energy resources, etc. Macro-economic data and data
on specific economic sectors are available in the data
basis of the Department of Statistics.

And the main problem of regional or local modeling
is that most data, including energy demand by types of
fuel and energy, biomass, waste resources, etc. are not
accumulated by municipalities. In best case such data
could be available in regional statistics of other branches
of economic activity (forestry, agriculture, etc.)

Filling in technological data for the use of RES re-
quires much effort and work since there is no experience
on the use of technologies in Lithuania which are avail-
able in other countries, such as waste incineration, biogas
production and purification, use of forestry management
waste, etc.; and we must use the results of investigation
performed in other countries. For this reason the results
of modeling, reliability of such results should be verified
after having received new information, reflecting local
conditions in Lithuania and sometimes in specific mu-
nicipality.

6. Evaluating of sustainability criteria in development
models

As it was mentioned above sustainability criteria
evaluated in energy development models are restricted
with costs analysis and optimization (economic criteria);
and environment pollution with input into climate change
prevention (environmental criteria). Only costs for energy
and changes in household energy consumption can be
assessed among social criteria. However, modeling and
analysis of energy demand is implemented in macro-
economic or energy equilibrium models only. Optimiza-
tion and simulation models usually set demand option on
the basis of results of above used models or specific tar-
geted energy demand. Possibilities to assess sustainable
development criteria using directly the results of used
MESSAGE model are shown in Table 1. Here energy
indicators for sustainable development are those defined
and used by Eurostat (Energy Indicators, 2005)

Table 1. Possibilities to assess sustainability criteria using re-
sults of MESSAGE model

income group and corresponding fuel mix

SOC4 - Accident fatalities per energy pro- -

duced by fuel chain

Economic criteria
ECO1 - Energy use per capita +
ECO?2 - Energy use per unit of GDP +
ECO3 - Efficiency of energy conversion +

and distribution

ECO4 - Reserves-to-production ratio -

ECOS - Resources-to-production ratio +

ECO6 — Industrial energy intensities -

ECQO7 — Agricultural energy intensities -

ECOS8 - Service/commercial energy intensi- -
ties

ECO9 — Household energy intensities -

ECO10 — Transport energy intensities -

ECOL11 - Fuel shares in energy and electric- +
ity

ECO12 - Non-carbon energy share in en- +
ergy and electricity

ECO13 — Renewable energy share in en- +
ergy and electricity

ECO14 - End-use energy prices by fuel and +
by sector

ECO15 - Net energy import dependency +

ECO16 - Stocks of critical fuels per corre- -
sponding fuel consumption

Environmental criteria

ENV1 - GHG emissions from energy pro-
duction and use per capita and per unit of
GDP

+, only CO,

ENV2 — Ambient concentrations of air -
pollutants in urban areas

ENV3 - Air pollutant emissions from en- +
ergy systems

ENV4 — Contaminant discharges in liquid -
effluents from energy systems including oil
discharges

ENVS5 - Soil area where acidification ex- -
ceeds critical load

ENV6 - Rate of deforestation attributed to -
energy use

ENV7 - Ratio of solid waste generation to -
units of energy produced

ENYV8 - Ratio of solid waste properly dis- -
posed of to total generated solid waste

Does model
provide data
for assess-
ment of crite-
rion on re-
gional level?

Criteria

ENVO - Ratio of solid radioactive waste to -
units of energy produced

ENV10 - Ratio of solid radioactive waste -
awaiting disposal to total generated solid
radioactive waste

Social criteria

SOC1 - Share of households (or popula- -
tion) without electricity or commercial
energy, or heavily dependent on non-
commercial energy

SOC?2 — Share of household income spent -
on fuel and electricity

SOC3 — Household energy use for each -

The aims of RES Directive and EU Climate and En-
ergy package and the Covenant of Mayors are introduced
into optimization models as restrictions for target func-
tion. Simulation models and above the sustainability cri-
teria defined for implementation of National energy pol-
icy are formulated as scenarios. Using simulation models
additional analysis of modeling results by scenarios is
required from the attitude of defined criteria (economic,
environmental and social).
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7. Modeling results for municipalities of Kaunas Re-
gion from the attitude of sustainable energy develop-
ment

This analysis uses the results of one of modeling
scenarios for municipalities of Kaunas Region. The
analysis of the modeling results was performed for three
main criteria — RES share, CO, emissions and changes of
energy demand, which are in conformity with targets and
tasks of EU Climate and Energy package and RES pro-
motion Directive.

Calculations were performed using already existing
RES support instruments (preferential electricity purchase
tariffs from renewable CHP plants, obligations to buy
electricity from biomass CHP, etc.)

The results of the modeling permitted to compare
the demand for district heating (DH) in municipalities of
Kaunas region with current heat generation using solid
and gaseous biofuel and biofuel potential from forest cut-
ting activities in the forests of Kaunas region. BirStonas,
KaiSiadorys and Raseiniai municipalities cover more than
half of their fuel demand using biofuel at present already
(Fig 3).
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‘ B Heat demand in DH O Share of biofuel O Available forest fuel potential ‘

Fig 3. The use of biofuel and potential to be used in dis-
trict heating of Kaunas Region

However, total share of biomass fuel used for DH in
the regions hardly reach 8%, which is defined by the use
of natural gas in Kaunas CHP plant, which covers the DH
needs in Kaunas city with population over half of that of
the whole region. Assessment of forest biomass potential
shows that these resources could cover over 70% of DH
need of Kaunas Region.

The share of RES in total fuel-energy balance, in-
cluding decentralized heat generation reached approxi-
mately 11% in 2008. Most of such fuel is used in
Raseiniai municipality (there are no natural gas network
in this municipality), and the least in BirS§tonas munici-
pality, which is the smallest one in the region (Fig 4).

Calculated increase of the share of various RES in
energy balance is shown in Fig 5. Wood, straw and bio-
gas fuel should be considered as the main resources from
the attitude of the least costs. Kaunas City could also use
solid combustible fraction of municipal waste for energy
generation.
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Fig 4. The use of renewable energy sources in municipali-
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Fig 5. Consumption of energy from RES in municipalities
of Kaunas Region in 2020, ktoe (modeling results)

Fuel energy balance data only show that energy gen-
eration from RES should grow (Fig 6). This figure in-
cludes also biomass from municipal waste which could
be used in Kaunas City. The data also reflect expected
increase in total energy demand due to economic devel-
opment.
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Fig 6. The changes in the use of fossil fuel and RES in
municipalities in Kaunas Region during the period 2008-
2020, ktoe

The share of fuel produced from RES should grow
from current 25.5% to 35.2% according to the simulation
results. Simulation results, showing the change of RES



share in fuel balance of municipalities in Kaunas Region
are presented in Fig 7.

W Fossil fuel. %

B RES. %

Fig 7. The share of fossil fuel and RES in fuel balance in
years 2008 and 2020 in municipalities of Kaunas Region,
%

The other important sustainability criterion — reduc-
tion of greenhouse gas (GHG) emissions, which is also
one of target functions with regard to EU goals defined in
Energy and Climate package, which are reduction of
GHG emission by at least 20%. The Covenant of Mayors
suggests even more ambitious targets.

The results of the modeling and recalculation of the
changes in the use of fossil fuel into changes of GHG
emissions in CO, equivalents by municipalities show
total reduction of GHG emissions by 20% in Kaunas Re-
gion. However, quantitative changes in separate munici-
palities are not similar, starting with increase of emissions
in BirStonas, KaiSiadorys, Prienai and Raseiniai munici-
palities and showing significant reduction in Kaunas City,
Jonava, Kaunas and Kédainiai regional municipalities
(Fig 8).

Changes of CO2 emissions
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Fig 8. The change of GHG emissions in Municipalities of
Kaunas Region

Growth of CO, emissions in some municipalities can
be related with the growth of energy demand, which is
covered using cheaper technologies using fossil fuel. Be-
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sides, in absolute units, this growth is not significant as is
levered by significant reduction of GHG emission in
Kaunas City and Jonava Municipality.

Reduction of energy demand through improvement
of energy efficiency is also one of the targets of energy
policy. However, different from reduction of emissions or
increasing the share of RES, the defined target of 20%
reduction in final energy consumption is related to eco-
nomic development, i.e. inevitable growth of energy de-
mand via increase of economic development, especially
in energy intensive sectors of economy. For this reason
energy saved from more efficient use is reflected not di-
rectly but in comparison to the growth of energy demand
and unchanged energy efficiency.

Energy demand for modeling purposes was elabo-
rated using other methodologies, which evaluate the fore-
casted changes of macro-economic indicators, reduction
of energy demand due to “natural” technological pro-
gress, impact from the use of energy efficiency measures
and other factors (prices elasticity, etc.).

The changes of final energy consumption (demand)
in municipalities of Kaunas Region are presented in Fig
9.
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Fig 9. The changes in final energy consumption used in

modeling

The main differences from changing the restrictions
of modeling object (in national, regional or municipal
levels) could be described in the following conclusions.

8. Conclusions

1. Performed calculations show that existing RES poten-
tial and existing economic incentives allow reaching
the targets of EU Climate and Energy Package and
RES Directive even without additional support meas-
ures.

2. Conventional energy sector modeling tools are more
appropriate for evaluating economic sustainability
rather than comprehensive sustainability assessment.
Modest possibilities exist for environmental sustain-
ability evaluation, however they do not suggest data
for assessment of social sustainability.

. Optimal solution on national level should not be the
same as that optimal and meeting sustainability criteria



solution for specific municipality or region. This
means that the results of optimization task on national
level cannot be directly transferred to local level, in
case implementation of sustainable development is
based on local initiatives, such as e.g. Regional pro-
grams, Covenant of Mayors, etc.

4. Modeling on local level loses internal links of energy
market — there is possible redistribution of fuel and
energy resources from one model planning region to
another. This means that simulation models for some
types of energy (e.g. electricity, natural gas) introduce
category of large energy systems and energy from
such systems can be supplied without restrictions.

5. In case decision making process is based on optimiza-
tion results achieved on national level, there is always
conflict possibility related to inadequacy between in-
put and benefit on local decision-making level, or in
other words, territorial aspect of sustainable develop-
ment can be eliminated.
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