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ABBREVIATIONS

EE — Energy Efficiency

EEA —Energy Efficiency Agency

EEA — European Environment Agency

EEA — Executive Environment Agency

EFA — Executive Forestry Agency

EP — Ecological purpose

EP — Environment protection

EU — European Union

GIS — Geographic Information Systems

GDP — Gross Domestic Product

LTA — Long-Term Assets

MEET — Ministry of Economy, Energy and Tourism

MEW — Ministry of Environment and Waters

MRDPW - Ministry of Regional Development and Pubiorks
RES — Renewable Energy Sources

NSI — National Statistical Institute

SLM — Sustainable Land Management project

UNCCD - United Nations Convention to Combat Defiediion
UNFCCC —United Nations Framework Convention on @tenChange



[. INTRODUCTION

The current report presents the technical passpbttse system of seven indicators which has bemeldped within the
framework of theRio Conventionproject. The elaborated system of quantitativécatdrs aims to access the progress in
the field of global environmental issues integnatio Bulgaria; that process is being implementedubh application of
regional policy and strategic planning of regioaadl/or local development.

The indicators thus developed concern definite matienal territorial units and characterise certairenomenon or
process; any change of indicators values is cleartydirectly related to the three UN ConventidRi® (Conventions):

¢ UN Convention on Biological Diversity;
. UN Framework Convention on Climate Change;
. UN Convention to Combat Desertification.

This system of indicators intends to serve as aitmamg tool only and doesn’t search neither toadibe the existent
problems nor to integrate the Rio Conventions i@ dmalytical part of various strategic documentsciviare being
elaborated in accordance with the Bulgarian leticela That is why it includes only statistical indiors that could
display dynamic alterations within short periods.

The system addresses sub-national territorial animidtrative-territorial units in accordance withet Regional
Development Act (level 2 regions, districts, municipalities); thatwhy the selected indicators differ significgritiom
similar initiatives on national level. By reasontbé facts abovementioned, an important part ofritleators proposed
could be calculated only by using the analyticgbazdties of the Geographic Information Systems JGif already
existent spatially defined data for the countrgsitory.

The developed indicators are based whenever pessibbfficial statistical information, namely ontagrovided by the
Executive Environment Agency and the statististicgporting statements provided by “Environment dtfkergy
Statistics” Division at the National Statisticaktitute (NSI). Such information lacks for some gadors; that is why they
are being defined in such a way as to allow theafigkata provided by other reliable official soww¢&nergy Efficiency
Agency, MEET, etc.).

During the process of system development, the esiplas been put on the possibility for practiogblementation of

the identified different indicators and the oppaities for providing output data to use for caltulg indicators from

sources available in the country. For that reaberdeveloped indicators’ technical passports goplsmented by tables
containing values already calculated for the retpeindicator for the different territorial levels Bulgaria.

Y In force since August 31, 20@8promulgated in State Gazette, No 50 from May28m8.



[I. TECHNICAL PASSPORTS

INDICATOR 1: Relative share of territories subject to anthropogeic impact (infrastructure, residential areas,
industrial sites)

1. GENERAL DESCRIPTION

1.1 Target area

Biological diversity

1.2 Key political issue addressed by the indicator

In which regions/municipalities exists intensifiadthropogenic impact which causes degradation tfralahabitats/
acceleration of biological diversity losses and tdfanges in regional planning are necessary esudt of that fact?

1.3 Definition of the indicator

The indicator displays the relative share/percantaghe territories subject to anthropogenic impagart of the entire
area of a specific territorial unit (municipalitggion, state).

1.4 Background

Destruction, damage and fragmentation of naturbitats are one of the main reasons for acceleratidghe process of
biological diversity loss worldwide. Processes dianisation and strengthening of the anthropogiempact over more
and more territories constitute the leading medrarthrough which the number of habitats, beingctliyedestroyed,
damaged or threatened to disappear due to humiariyads constantly increasing.

The excessive building-up or construction of tawrielated infrastructure (ski slopes, golf coursmall hydroelectric
power plants) in constantly increasing number @nsble” territories (including protected terriesji NATURA 2000
areas, rare and vulnerable habitats and ecosyseatsas damp areas, river valleys, forests, etx)beaome a very
serious problem in Bulgaria during the last fewrgedhe lack of indicators to measure or definegbeeptable degree of
urbanisation or anthropogenic impact in the differrritorial units/on different levels of planginmpedes to a great
extent the definition of scales, speed and scopeallotthose processes and, respectively, the dewedop and
implementation of adequate government policiest Thavhy the introduction of such an indicator wable helpful in
monitoring those processes and would ensure theilplity to plan appropriate measures for regulatif negative
processes on the different levels of planning thhdegislative and other initiatives.

The indicatorRelative share of the territoriesubject to anthropogenic impact (infrastructuresidential areas,
industrial site$ has been suggested as a result of the findings ekpert researéhconducted within the framework of
the Rio Conventionproject. According to that research, the indicatpriority has been defined as a ‘key”’ one and its
territorial level as a “regional/local” one. Theoposed indicator has been approved for use int#iestical practice of
Eurostal and makes part of the standard statistical inoiisan the pan-European project Urban AudiThe indicator is

in use in all the countries where data cover by OBR_and Cover project is available and could bedsfor assessment
of the extent of antropogenic impact on local, sagli and national levels.

The indicator provides through implementation ofipdic monitoring the possibility for presentingethctual condition
of each territorial unit, following the trends addvelopment dynamics in the urbanisation procesae$e respective
territorial levels as well as for comparison witte tdevelopment trends on European level. The régpatational and
regional policies in the field of planning and ramal development which aim to cease the biologibatrsity loss in
accordance with the international commitments agsuby Bulgaria under the UN Convention on Biolofidaversity
could be updated and implemented on the basisraérigoned.

2See the report ,Indicators for monitoring globavieanmental issues integration in the process gioreal development in Bulgaria
— general description”, Alexander Kotsev, PhD, DZ¥)9.

% Eurostat is the Statistics Office of the Europ€ammunities situated in Luxembourg. Its task iptovide the European Union
with statistics at European level that enable caispas between countries and regions.
http://epp.Eurostat.ec.europa.eu/portal/page/gauabstat/home/

4 Urban Audit provides statistics on 259 cities &mwins from 27 European countries in cooperatiofn ®itrostat. It includes almost
300 indicators which give information on variousues in the fields of demography, society, econoswironment, etc.
http://www.urbanaudit.org/help.aspx
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1.5 Relation between the indicator and the targetraa

The anthropogenic influence on the territory isgeaddressed in the UN Convention on Biologicaldmsity (ratified by
Republic of Bulgaria) and is beyond doubt the nsighificant factor cause for biological diversitysk. Destruction,
damage and fragmentation of natural habitats asaltrof human activity are one of the main readonsiological

diversity decreasing. For that reason the increasgecrease of the surface of the territories stilige anthropogenic
impact could serve to indirectly measure biodiugrsi

In conformity with the Global Strategic Plan foretiConvention on Biological Diversity, the membeates make the
commitment to apply more efficiently and consistietiie three aims of the Convention in order toieeh in 2010 a
significant slowdown in the current speed of biedsity loss worldwide as on regional and natiomakel. After the
endorsement of the Strategic Plan, the ConferehdkeoStates drafted a framework which to faciétéhe process of
assessment the progress in achievement of therg@8l10. This framework includes seven target ardmse of which
are mentioned below and are directly related taedming the speed of biodiversity loss as wellcathé proposed
indicator:

¢ Reducing the extent of loss of biodiversity compuegincluding (1) biomes, habitats, and ecosystdiis
species and populations; and (3) genetic diversity;

e Coping with the threats to biodiversity, includitigose which arise from external invasive speciésjate
changes, pollution and habitats changes;

e Maintaining the ecosystems integrity and ensurirgggrovision of goods and services granted by theystems
biodiversity of the very existence of a welfare kiad.

The indicatorRelative share of the territoriesubject to anthropogenic impaprovides possibility for following the
progress in the three target areas and respectivelghieving the goal of slowing down the currepéed of biodiversity
loss worldwide as on regional and national level.

2. METHODOLOGY AND DATA SOURCES
2.1 Data availability (in Bulgaria and on international level)

On international leveEurostat data could be used as a point of referdrmwvever, they are reliable but incomplete as to
all countries/years. In accordance with the Eutoskassification the indicator concerns “built-updarelated land”
defined in the joint questionnaire of Eurostat/ OE&D residential areas (3.1.); industrial site2.§3mine extraction and
dump sites (3.3.); commercial areas (3.4); soaalises areas (3.5); areas with mixed purpose ;(3&hsport and
communications areas (3.7); technical infrastriectameas (3.8); recreational and other open arefs &cattered farm
buildings, yards and extensions are not includdte §eneral Eurostat statistics which are availailéne provide
information on the indicator on national level ietEU Member States while excluding data for thiedong categories:
3.5, 3.6, 3.8, and 3.9.

The online Eurostat data are available for somit@fEU Member States only as they include natiteadl information
for three base years: 1990, 1995, and 2000. As ehtte countries involved provides information the indicator at
different time, the last available overall data afgdwas made on December 19, 2003. The unit ofunement is krh
For some countries there is a lack of information dll the years considered; that fact hampersatbk on defining
trends and averaging values for EU15 and EU27 oiseéy. Information for Bulgaria on this indicatts completely
missing in the database.

On national levethere are no processed and systematic data fondfetor in a ready-to-use format. In general ¢her
are two possible sources of statistically reliadaléput data for calculation of the indicator valdesseparate territorial
units:

1) CORINE Land Cover (Executive Environment Agency) — the output data for indicator calculation for
the territory of the country, municipalities, dists and level 2 regions are available throughithglemented project
CORINE Land Cover for the following base years: 092000, and 2006. The data are provided to thes usethe
Executive Environment Agency/European Environmegéerdcy after a request in digital format appropriatework in
GIS environment. On the basis of those data themainples and GIS analyses of certain classesfcaggccording to
the types of durable usage of the respective aeeg from the CORINE classification could be made.

The output data are being updated each 5 yeafseblguropean Environment Agency and the correspgridstitutions
in the EU Member States (the last update was mad06). The data are obtained through computernaadual
processing of satellite pictures, geographic mayisadher subsidiary information.

On the basis of the processing thus performedatit cover is being categorised according to th&DE Land Cover
Nomenclature which is a standard one for EU. Thenéb for data presenting is ARC INFO, the scald0 000; the
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geometric and thematic accuracy of CORINE Land €Cave35 %. According to the latter's nomenclatutes group
“Artificial surfaces” (i.e., anthropogenic objecisgludes the following categories:

Level 1 Level 2 Level 3

1.1.1. Continuous urban fabric
1.1. Urban fabric

1.1.2. Discontinuous urban fabric

1.2.1. Industrial or commercial units

1.2.Industrial, 1.2.2. Road and rail networks and associated land
commercial an

1 transport units 1.2.3. Port areas

Artificial 1.2.4. Airports

surfaces 1.3.1. Mineral extraction sites

1.3. Mines, dump site

and construction sites 1.3.2. Dump sites

1.3.3. Construction sites

1.4. Artificial non-|1.4.1. Green urban areas
agricultural  vegetate
areas

1.4.2 Sport and leisure facilities

As those are the main types of durable land usehwikercise anthropogenic impact on the territptisase land cover
classes shall be used for analysing and calculétimgndicator values.

2) Geogesy, Cartography and Cadastre Agency —within the framework of a research on GIS infaiio@ sources
which might be helpful in the application of theoREonventions in the process of regional and tefalk planning, it has
been concluded that the Cadastre Agency has disfissal well-functioning GIS cadastre and dataashe necessary
format which could be used for indicator calculatitn accordance with the Agency policy, part of thformation is
classified while another is accessible by privaersi against fee.

In contrast with CORINE Land Cover, the informatimovided by the Cadastre is much more detailetljrate and up-
to-date thanks to the greater number of the classtegjories to describe the areas subject to gragsmic impact and
the shorter update period (data are being updabetever a change arrives).

On the basis of the classification for durable lars@, the following (cadastre) categories couldubed in order to
calculate the indicator:

Code Name of the territory
1 Urbanised territory
2 Transport territory
7 Disrupted territory

On the basis of the classification for durable lais@, the data from the following classes couldubed in order to
calculate the indicator:

Codes Namee

1000-1050 1. LAND FOR RESIDENTIAL/HOUSING NEEDS
1100-1210 2. LAND FOR PUBLIC BUILDINGS AND ESTATES
1300-1370 3. LAND FOR GREEN SPACES

1400-1500 4. LAND FOR SPORTS FACILITIES

1600-1680 5. LAND FOR RESORT AND RECREATIONAL FAQILES
1700-1920 6. LAND FOR MANUFACTURING AND WAREHOUSHETES




2000-2040 7. LAND FOR CULTURE AND HISTORICAL OBJEST

2100-2310 8. LAND FOR TRAFFIC AND TRANSPORT OBJECTS

2400-2470 9. LAND FOR PIPELINE MACHINERY

3500-3560 18. LAND FOR EXTRACTION SITES

3600-3680 19. LAND OCCUPIED BY INDUSTRIAL AND HOUSEOLD WASTE
3700-3730 20. DEGRADATED LAND

3800-3810 21. LAND FOR SPECIAL PURPOSE AND USE

The cadastre data are more accurate, detailed@mtmdate in comparison with those of CORINE Laru/€ but their
calculation requires processing of a larger amofiimformation because of the greater number ofsga and categories
of the respective objects in the territories subjecanthropogenic impact. Besides, at the timandpéhe Geodesy,
Cartography and Cadastre Agency could not provéda dn the entire territory of the country as thailable output data
concern mainly the highly urbanised territories eeglons in Bulgaria.

Both classifications overlap to a high degree astnuf the land cover classes correspond to theectisp land

categories. Certain classes of the cadastre are moce specific and it is impossible to find outithexact counterpart
in CORINE Land Cover classification. That makes dieselopment of a correct table on the compatybilgtween both
classifications a hardly feasible task.

In Bulgaria, to the aims of the regional planningurbanised territories, cadastre classificationaw in use because of
its being more accurate and detailed while CORIMEBd_Cover is used chiefly for planning in slightilfpanised regions
(protected areas, farm land or forests, etc.).

2.2 Period for data collection/update

The available online data on EU level are beingatpd at 5 year period; however updated data fotasteperiod are
missing (the last update was made in 2003).

The CORINE Land Cover data are provided by the pemo Environment Agency to the Executive Envirorimen
Agency; the data now available are from 1990, 2Q0@] 2006. Usually the processing of the outpua daatellite
pictures, etc.) takes too long time and thus sldewn the information update — for example, the etla available
(2006) have been distributed only in 2008.

In contrast with CORINE Land Cover, the nationaladarovided by the Geodesy, Cartography and CalAgjency are
being updated whenever a change arrives.

2.3 Units of measurement and sample values

The units of measurements used for that indicatarsguare kilometre (Kin— for calculation of the territories surface,
and respectively percent (%) — for calculationha telative share of the territories subject tdveogogenic impact from
the area of the respective territorial unit.

Indicative values on European levelon the basis of the available online data, @eeralues of the percentage of the
territories subject to anthropogenic impact inEtwe Member States for which data for all the yeacbuded in reporting
period (1990-2000) are provided, could be defifidek lack of more recent data along with the dynarofcurbanisation
processes in the last few years cast doubt oncth@acy of those values.

- EU15- on the basis of the available data calculati@meerning three countries have been made; they #hew
following average values: the leading country idgiem where the relative share of the territoriebjsct to
anthropogenic impact in 2000 was 18.48 % 2000p¥atd by Germany where the respective percentage was
12.81% and France with 7.70%. A stable trend foraasing the indicator values during the reportiegod
1990-2000 has been confirmed for all the three tmm(See Fig.1).

- EU 27 - on the basis of the available data calculati@mcerning three additional (“new”) Member Stategeha
been made; they show the following average valtesteading country is the Czech Republic where¢tative
share of the territories subject to anthropogemipact in 2000 was 10.27 % followed by Slovakia \ehdre
respective percentage was 7.51% and Poland wit¥6.8 should be mentioned that urbanisation valoes|
the three countries are lower than those of thd"“Member States; values fluctuations exist andk lat an
explicit and clear trend of increase in the peragatof the territories subject to anthropogenicammuring the
reporting period 1990 -2000 could be observed..%ig



On the basis of those data the average shareribtiess subject to anthropogenic impact for EUR52D00 could be
defined indicatively as 13 %; for EU 27 the valsad.0.56%.

Indicative values on national levelon the basis of GIS analyses of the data provide@ ORINE Land Cover, values
have been calculated for all the municipalitieBidgaria @nnex 1).That is how average values by municipalities a we
as an average value on national level have beenlatdd.

As a result of the analysis performed, the averagdee of the indicator on municipality level hasebecalculated as
5.29%. At the bottom of the rankings are the mypaitifies of Sapareva Bania whose indicator is 0.26hBatak whose
indicator is 0.57%. The rankings are led by the igipality of Plovdiv where the percentage of teriés subject to
anthropogenic impact is 47.22%.

The average value of the indicator on nationalllbas been calculated as 5.03% of the entire eeyritf the country.

Suggestions for target values for Bulgarithe interpretation and use of the indicatohim process of regional planning
would be possible and useful if target (maximaliynéssible or threshold) values are set for eacaitagal unit. It is not
possible to propose such values within the fram&wbthe current project as they shall be a fumctd many factors for
each individual territory (e.g., population densityd demographic trends, degree of biological ditigravailability and
surface of protected territories, availability nflustry and infrastructure sites of national impoce, etc.).

As setting of such values could cause serious ictsflvith local authorities, investors and othdaerasted parties, the
values shall be defined by an expert team or iint&rtutional committee set up individually for éaterritorial unit on
the lowest planning level (i.e., municipality). @vat basis maximally admissible values for eaclell@vregion could be
defined and then underpin the respective stratBgiaments or policies concerning regional planning.

2.4 Possibilities for measuring the indicator

The main possibilities for measuring the indicatonstitute analyses performance in GIS environmenthe basis of
output data provided in the appropriate format. ifidécator could be calculated automatically, tlgiowevelopment of
specialised software tools in addition to the n@&i8 software in use (ArcView).

2.5 Methodology used for data collection and analis

The indicator values could be found out throughcdalion based on the output data; the processddoel divided
(roughly) in three stages:

- receiving and update of the output data for a $ipdeirritorial unit (municipality, region, etc);

- calculation (in GIS environment) of the entire sd in kM of the territories subject to anthropogenic
impact within the respective territorial unit — tve basis of the CORINE Land Cover and the caddstice

- calculation of the share of the territories subjectanthropogenic impact within a certain terriébrunit
(municipality, region, etc.) in % of the alreadyatdated area in ki

However, the calculation methodology and algorighould be diversified depending on the differemcthe output data
because of the discrepancies in the number andchdlesistics of the classes concerning the teresoisubject to
anthropogenic impact as well as in the GIS openatioecessary for their analysis. For example -COKINE Land

Cover data concern mainly the durable land usestyyiele the cadastre data regard directly theteerai division of the

country, property types, etc.

2.6 Proposals for improvements in the methodologyral monitoring of the indicator for the different planning
levels

The development of specialised software producteas in GIS environment for calculation of thelicator values on
various territorial levels (on the basis of theputitdata from CORINE Land Cover and the cadastik)facilitate and
make faster the process of calculation and updatesdandicator.

As it is explained in the text below, although theicator 1 has been defined as a key indicatahéen“Biodiversity”
domain, formulated as it is now, it does not prevédvisible relation between the admissible pesgndf the territories
subject to anthropogenic impact in a certain it unit and its significance for the biologichiersity protection. That
is why a GIS layer containing the borders (polygooisthe protected areas which belong to the Ewaogecological
Network NATURA 2000 should also be included inte tBIS data base.

That is why an additional stage, namely "calculatid the surface of the areas included into NATUE0” (presented
in both knf and percentage) should also be included in theadetbgy for calculation of the indicator. The awdility
of values for both indicators (i.e., anthropoganipact and protected territories) will provide ughamore clarity and
greater possibilities for integration measures dirte protect the confirmed significant biologicaletsity for each
individual territorial unit to be integrated withregional planning policies.



2.7 Legal and institutional analysis of the indicadr

The long-term monitoring of the indicator dependstloe creation of an efficient mechanism for datiéection, update,
processing, storage and analysis. As both sourfcestput data are state institutions, the necessiays for performing
long-term monitoring by the Ministry of Regional @opment and Public Works might be the following:

- organisation of inter-institutional meetings withpresentatives of the Executive Environment Ageany
Geodesy, Cartography and Cadastre Agency aimedatdycthe state of the available resources and the
opportunities for joint work related to the indiocamonitoring on the different planning levels;

- conclusion of inter-institutional agreements forogeration and exchange of information; those ageegsn
should contain the mechanisms, commitments, dezsdiamd format of the provides resources/data gedared
implement a long-term monitoring of the indicatortbe different planning levels;

- performance of long-term monitoring of the indicada the various levels of planning.

3. ASSESSMENT OF THE INDICATOR
3.1 Main advantages

The main advantage of the indicator is the poggibibr adequate presentation of the share of énetéries subject to
anthropogenic impact; that allows an assessmethieafisk of natural habitats degradation and tloegsses of biological
diversity loss to be made. There is enough relizdobel up-to-date information in the country (prodd&om
governmental and institutional sources) for calwokaof the indicator, defining trends and perfonoa of comparative.

The indicator is in use in all the countries whicke CORINE Land Cover data and provides for corwestal
presentation of the established trends and prosessavell as for opportune updating. There existecanological
possibility for developing software tools which lWwinake the performance of data/indicator valuescegsing,
calculating and updating much faster.

3.2 Main disadvantages

The available data could not be used directly mtiee analyses and calculations in GIS environrséould be done in
order to find out indicator values for each levedl derritorial unit.

Although the indicator 1 has been defined as aifkaigator in the “Biodiversity” domain, formulatess it is, it does not
provide a visible relation between the admissildicpntage of the territories subject to anthropmgempact in a certain
territorial unit and its significance for the bigical diversity protection (availability of protert territories and zones
included in NATURA 2000, availability of rare, pestted or endangered species or ecosystems, aligilabindustrial
sites of national significance, density of populafi etc.). That makes setting maximally admissiddues of the
indicator and implementation of adequate governaigudlicies quite difficult a task.

The specific features of each territory requirdsudation and definition of target or maximally asible values for the
lowest territorial units (municipality level); omdt basis governmental decisions concerning themalyplanning on
local, regional and national level could be made.

3.3 Expenditures on the development, monitoring andpdate of the indicator for the MRDPW strategic panning
goals on national, regional and local level

The possible expenditures on the development, wramit and update of the indicator could be dividetb several
groups according to the stages in information récgiand processing.

- data receiving and updateas both sources of output data for calculatioth@ indicator values on national
level are state institutions which could provide thata without charge on the grounds of interimstinal
agreements, expenses on data collection are nisiagy@d for on that stage;

- processing and analysis of the collected datéhe processing of the collected data with theppse of
calculation the indicator values should be realise@1S environment by well-trained experts. Thpeoted
expenses on output data processing depend on theeabf the data source by MRDPW. The processing of
CORINE Land Cover data requires specialised GISwso€, the necessary hardware and respectively,
competent experts to work with them. Such a cheiceld require certain expenditures on purchasing
software and equipment needed as well as on trainin

In case that specialised GIS tools be developedatialysis of the collected data could be perforimgad
specially trained MRDPW officials; no need of prdivig additional resources (new jobs or equipment
purchase) would arise. The Geodesy, CartographyCauldstre Agency disposes with specialised software
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equipment and experts so it would be able to pmeétiently the output data and to provide MRDRith
indicator values concerning all the territorialdés/for which data are available at minimum or rpemses.

- performance of periodic monitoring, preparation apdate of a data basethat activity could be performed
by MRDPW employees after the respective trainingaould not require additional resources (e.g. home
of new jobs or equipment purchase). The data baskl de created in the information environment of
Access data base without need of purchasing aaised server or software. To that aim the follayvin
conditions should be met:

1) conclusion of inter-institutional agreements witlkxeEutive Environment Agency and/or Geodesy,
Cartography and Cadastre Agency for provision fafrimation (output data);

2) development of specialised software tools (functignn GIS environment) for calculating the indiaat
values on the basis of the output data;

3) realisation of training for MRDPW on database memaince and indicator values calculation.

3.4 Graphic presentation of the indicator

By now two options for presenting the indicator lcbloe proposed:

- comparative analysisand defining trends - a graph presenting the indicator values foredét territorial
units for one (determined) period (Fig.1 and 2)

Fig.1 Areas subject to anthropogenic

impact - EU 15
20
15 - B [ ] B Belgium
X 10 - B France
5 m— O Germany
0 = 1 1 1

1990 1995 2000

Year

Fig. 2 Areas subject to anthropogenic
impact - EU 27

8 17 B Czech Republic
% 6 17 B Slovakia
4 + OPoland

O I I I
1990 1995 2000

Year

- visualisation and surface presenting of the indicator — a circular chart which presents the percentagleeof
territories subject to anthropogenic impact (Fig.3)
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Fig 3 Areas subject to anthropogenic impact — Bulg#a, 2006

3.5 Interpretation of the indicator for the MRDPW strategic planning goals on national, regional antbcal level

The proposed indicator could be interpreted fordtrategic planning goals of MRDPW which concere tiegree of
integration of the Rio Conventions targets withie tegional planning process on national, regianal local level. To
the goals of planning the indicator could be udég daarget values (maximum share/percentage ofdhitories subject
to great anthropogenic impact) have been set upaioh municipality.

Those values should be defined after a complexregssessment of each individual territory madaibgxpert team or
an inter-institutional committee. The assessmeaif S based on the analysis of the following fexcto

- availability of valuable biodiversity — rare and/protected species, habitats and ecosystems, @dtec
territories, areas included into NATURA 2000 netkand their surface;

- availability of industry sites of national signidicce — electric power plants, great industry enissp,
extraction sites, etc.

- density of population and demographic tendencies;

- existing pressure and dangers for the biodiveisityhe region —damage or destruction of specidsitdia,
pollution, confirmed law infringements, significanvestment projects, etc.

The specific character of each territory requir@sudating and defining of maximum permissible sadbr values for the
lowest territorial units (municipality level). Thewvalues could be legitimated either through thetusion in legislative
acts or through their introduction as target valmekey strategic documents (regional plans, pnognas, development
strategies, etc.) On that basis adequate goverrdauisions in relation to the regional planninglocal, regional and
national level could be made while MRDPW would lteeato implement systematic monitoring and policsectly
aimed to achieving the set targets.

4. TECHNICAL INFORMATION
4.1 Technical information summary

o Name: Relative share of territories subject to anthromogampact (infrastructure, residential areas, stdal
sites)

e Status: available

o Definition: The indicator depictthe relative share/percentage of territories sltbpeanthropogenic impact of
the entire area of a specific territorial unit (ruipality, region, state).

e Geographic coveragePan-European
e Time coverage:after 1990

e Update frequency: 5-10 years for CORINE Land Cover; at each chandgenaplace for the Geodesy,
Cartography and Cadastre Agency

e Data sources:Executive Environment Agency, Geodesy, Cartograptd/Cadastre Agency
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4.2 Possibility for integration with GIS

The appropriate formats (raster image, shp filesylich output data are being provided by both OTRLand Cover
and Geodesy, Cartography and Cadastre Agency etieupmssibility of integration and interpretatiainthe indicator in
GIS environment.

4.3 Sources
1. Report “Indicators for Monitoring Global Enviranental Issues Integration in the Process of RediDeaelopment
in Bulgaria —General Description”, Alexander Kotsé>hD, DSc, 2009

2. Eurostathttp://epp.Eurostat.ec.europa.eu/portal/page/pdaalironment/data/main_tables

3. Convention on Biological Diversitigttp://www.cbd.int/

4. Strategic Plan on the Convention on Biologicaldpsity, Ministry of Environment and Waters

5. ,Consultation on Clarification and Improvemerfttbe Model for Water Erosion Risk Assessment’nIMékolov,
Svetla Rousseva, Vihra Stefanova, 2006.

6. Survey ,GIS sources of information related te #@pplication of the Rio Conventions in the regloaad spatial
planning”, Maria Novakova

7. http://www.eea.europa.eu/publications/CORO0-landcove

8. http://www.mrrb.government.bg

9. www.urbanaudit.org/

10. www.geographic.org
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INDICATOR 2: Share between forest, agricultural and urbanised teitories

1. GENERAL DESCRIPTION

1.1 Target area

Biological diversity

1.2 Key political issue addressed by the indicator

How do the different types of land use influenceldgical diversity in a specific territorial uni¥®hat share of the
forests and agricultural territories are being losthe urbanisation process and what changeseiragional planning
process are due as a result of it?

1.3 Definition of the indicator

The indicator shows the relative share/percentfgfeedforest, agricultural and urbanised territerimm the overall area
of a certain territorial unit (municipality, regipstate).

1.4 Background

The destruction, damaging and fragmentation of rahtiiabitats are one of the main reasons for acige of the
biological diversity loss process worldwide. Théamisation of new territories as well as implemaptunsustainable
forest management and agricultural practices amngrthe most significant factors for the destruciwo damage caused
to ever increasing number of species and habitats.

Building up or construction of tourist, etc. infragcture (ski runs, golf courses, small hydroelecfower plants) in
increasing number of “sensitive” territories (inding protected territories, NATURA 2000 zones, rarel vulnerable
habitats and ecosystems such as damp areas, aileysy forests, etc.) has become too serious l@gyroin Bulgaria in
the last few years. Any unsustainable agricultpralctices (such as intensive agriculture and oeeaiischemicals) or
forestry practices (clear cutting, destructionted bld forests, mono-crops afforestation, etc.)aige able to cause loss of
biological diversity.

The lack of indicators to measure or define thenpesible limits of urbanisation or the correlatioetween various types
of land use in the different territorial units/pfang levels hinders significantly the process dfrdeg scales, speed, and
scope of those processes and the development ahehnentation of appropriate management policiepeetively. That
is why the introduction of such an indicator wilintribute to the efficient monitoring of those pesses and will provide
the opportunity for planning appropriate measuresrder to regulate the negative processes onitfezest planning
levels through legislative and other necessariatives.

The indicatorShare between forest, agricultural and urbanisedlitt#ies is being proposed as a result of an expert
study, undertaken within the framework of tRéo Conventiongroject. According to the study the indicator efided

as being of “key” priority and its territorial lelvas a “regional/local” one. The proposed indicatobased on several
long-established in the Eurostat statistical pcactndicators related to land cover types — urlehierritories, forests
and agricultural lands. Those indicators are inins#l the countries where there are data availéiom CORINE Land
Cover Project.

On implementation of periodic monitoring the indmaprovides the opportunity for presenting thetoymtate situation in
each territorial unit, following the trends and d®pment dynamics in the urbanisation processestanltdnd use types
on the respective territorial levels as well as imglcomparison with development trends on Eurodesal. On that

basis the respective national and regional polioleglanning and regional development aimed to #heplosses of
biological diversity in accordance with the intaroaal commitments undertaken by Bulgaria underlhConvention

on Biological Diversity could be updated and impésted.

®. Report “Indicators for Monitoring Global Environméal Issues Integration in the Process of Regionavéopment in Bulgaria —
General Description”, Alexander Kotsev, PhD, DS@02

® CORINE Land Cover is a part of the European Progna Coordination of information on the environmerind its aim is to
provide compatible geographic information on the ndla cover in  the EU Member States,
http://www.eea.europa.eu/publications/ COR0-landcove
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1.5 Relation between the indicator and the targetraa

Anthropogenic influence on the territory througle tfypes of land use in the respective areas igbmildressed in the
UN Convention on Biological Diversity (which is ri&d by the Republic of Bulgaria) and is indispltarelated to the

loss of biological diversity. Destruction, damagorgiragmentation of natural habitats as a redutiuman activity is one
of the main reasons for shrinking of biologicalefisity so that the indicator may be consideredchdadirect biodiversity

measuring tool.

According to the Global Strategic Plan for the Camtion on Biological Diversity the member statealshe bound with
more efficient and consistent application of thee¢htargets of the Convention, in order to achiev2010 significant
slowdown of the current speed of biological divigrébss worldwide as well as on regional and nati@tale. After the
endorsement of the Strategic Plan, the ConferericStates elaborated framework which facilitates pvegress
assessment with regard to achieving the set téwg@010. The framework includes seven target arbase of them are
presented below as they are directly related tslitvedown in the speed of biodiversity loss andptaposed indicator:

e decrease in biodiversity components loss, includifly biomes, habitats and ecosystems; (2) spennes
populations, and (3) genetic diversity;

e coping with the main threats for biodiversity, inding those which emerge from external invasivecigse
climate changes, pollution and habitats changes;

e maintenance of ecosystems integrity and ensurimgdg@nd services which biodiversity in the ecoswyste
provide in favour of the humanity welfare.

The indicator Share between forest, agricultural and urbanisedittgies provides opportunity for following the
advancement in the three target areas and resplgchor the achievement of the target of the curstowdown in speed
of biodiversity loss worldwide as well as on natiband regional levels.

2. METHODOLOGY AND DATA SOURCES
2.1 Data availability (in Bulgaria and on international level)

On international levethe Eurostat data could be used as a point ofamfe for comparative analyses; these data are
statistically reliable but do not provide sufficiemformation for all countries/years. According the Eurostat
classification the indicator concerns “built up amthted to them lands”, “forests” and “agriculiuggarm) land”. The
accessible online data provided by Eurostat covdy a part of the EU Member States and includeonati level
information for different base years (the unit acfasurement ism?). The available data for the three main typesantll

use are to be found in different tables which calriferent scopes as regards the geographic aresenmed and updating
periods.

The most complete data concern the areas subjectttoopogenic impact which make part of the UrBadit’ project.
Data on forests are available for almost all thenties; however, in table format they are avadatly for years 1995
and 2000. Additional detailed data for the peri@d3-2005 could be found in the Eurostat refpanest statistics, 2007
Data on the agricultural land are available foew tountries only; the only year for which there data for almost all
the countries and thus a comparative analysis deeilchade, is 2001. The lack of information on tiree indicators for
all the countries and all the years impedes trelefising and values averaging for both EU15 and EU2

On national levelinfortunately there are no processed and systesdatiata to be used directly. In general there exist
two possible data sources for ensuring statisticadliable output data for calculation of the iratimr for different
territorial units:

1) CORINE Land Cover (Executive Environment Agency) — the output data for calculating the indicator tie
territory of the country, municipalities, districend level 2 regions are available through the QMERLand Cover
project for the following base years: 1990, 2000¢ 2006. The data are provided to the users byEterutive
Environment Agency/European Environment Agencyradteequest made in digital format which is appieerfor work
in GIS environment. On the basis of those data #tenexcerpts and GIS analyses could be accomplifbrecertain
classes by types of durable land use of the raspdetritories according to CORINE classification.

" Urban Audit provides statistics on 259 cities &mains from 27 European countries in cooperatiom \Eitirostat. It includes almost
300 indicators which give information on variousues in the fields of demography, society, econoswironment, etc.
http://www.urbanaudit.org/help.aspx
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The output data are being updated at 5 years biuhgpean Environment Agency and its correspondgiagtutions in
the EU Member States (the last updates are fron)20he data are collected by computer and mamaslepsing of
satellite pictures, geography maps and other siatvgichformation.

On the basis of the processing thus completed|atte cover is being categorised in accordance widtandard EU
nomenclature CORINE Land Cover. The format for gatsentation is ARC INFO, scale 1:100 000; thenggtdc and
thematic accuracy of CORINE Land Cover is 85%. Adogy to the CORINE Nomenclature, the groups “Acté#
surfaces”, “Agricultural areas”, and “Forests afeaslude the following categories:

Level 1 Level 2 Level 3

1.1.1. Continuous urban fabric
1.1. Urban fabric

1.1.2. Discontinuous urban fabric

1.2.1. Industrial or commercial units

1.2. ) Industrial 722 "Road and rail networks and associated land
commercial an
transport units 1.2.3.Port areas

1Artificia 1.2.4. Airports

| surfaces

1.3.1. Mineral extraction sites

1.3. Mines, dump site

and construction sites 1.3.2. Dump sites

1.3.3. Construction sites

1.4. Artificial non-|1.4.1. Green urban areas
agricultural  vegetate
areas

1.4.2.Sport and leisure facilities

2.1.1. Non-irrigated arable lands
2.1.2. Rice fields

2.1. Arable land

2.1.3. Arable land (complex cultivation patterns)

2.
Agricultu 2.1.4. Arable land ( principally occupied by agtiate)
ral areas 2.2. Pastures 2.2.1. Pastures
2.3. Vineyards and frujt2.3.1. Vineyards
trees and berrigs - . s
plantations *2.3.2. Fruit trees and berries plantations
3.1.1. Broad-leaved forests
3.1. Forests 3.1.2. Coniferous forests
3.1.3. Mixed forests
3.2. Shrub and/or 3.2.1. Natural grassland
herbaceous
3. Forests vegetation association
areas

3.3.1. Transitional woodland shrub

3.3. Open spaces with
little or no vegetation 332 Bare rock

3.3.3. Sparsely vegetated areas

As those are the main types of durable land udatexkto the indicator, those classes of land cahetl be used for
analysis and calculation of the indicator values

2)  Geodesy, Cartography and Cadastre Agency —within the framework of a research on the poss@li® sources of
information related to the application of the Rior@entions in the regional and territorial planning/as found that the
Geodesy, Cartography and Cadastre Agency dispaffesvell- functioning GIS cadastre and data bas#énecessary
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format which could be used for calculating the @adior. In accordance with the policy of the Agersxyme parts of the
information is classified while other parts coullfrovided at request to private customers agéeest

The cadastre information is much more detailedcipeeand up-to-date as compared to that provide@®RINE Land
Cover because of the existence of a greater nurabesbjects classes which describe the territoriesjext to
anthropogenic impact and the shorter period neéoledpdate (at each change). On the basis of @&sification for
durable land use, data from the following (cadasta¢egories could be used for calculating thecizidir:

Code Name of the territory

Urbanised territory

Transport related territory

Agricultural territory

Forests

Protected territory

N O A W NP

Disrupted territory

Moreover, on the basis of that classification, dadan the respective classes for each type oftéeyricould be used for
calculating the indicator; those data are numeamsprovide detailed information for the type ofledand estate.

Although the data provided by the cadastre are muate detailed, precise and up-to-date as comparéase provided

by CORINE Land Cover, their calculation requiresgassing of a bigger amount of information becaiidbe greatest
number of classes and categories describing teesteubject to anthropogenic impact (artificiatfaoes). Besides, the
Geodesy, Cartography and Cadastre Agency doesametdt its disposal the necessary data for theeesetiritory of the

country for the time being; the available outputadaoncerns mainly the highly urbanised territoresl regions in

Bulgaria.

3) Ministry of Agriculture and Food — the ministry disposes with its own data baseshenagricultural land and
forests areas. The Executive Forest Agency keepseitjistry of forest areas and the estates’ bouwewlén compliance
with the forestry-administrative division of theurtiry) are compatible with the cadastre in theesysALIS (Agriculture
Land Information System). Data are available imZermat and a compatibility conversion with the RIGE Land
Cover data is necessary. The available informadiahe Ministry could be obtained on the basisrofrter-institutional
agreement.

2.2 Period for data collection/update

The available online data on EU level have beeratgatithrough different periods/timelines for th&edent types of
land-use; for example, updated data on the forestsaafter 2000 are not available. The data frorRIBIE Land Cover
are provided by the European Environment Agendgxecutive Environment Agency at any update; thelahie data
now presents the situation by 1990, 2000 and 2@6pectively. The processing of output data (sttelihages, etc.)
usually takes quite a lot of time and that slowsvddhe update of information —e.g, the last da@0@ have been
disseminated only in 2008.

Unlike these practices at CORINE, the Geodesy,0@eaphy and Cadastre Agency updates regularlyaits dwhenever
any change occur. The data of the Executive Férgshcy are being updated on the basis of the $imalctorest plans
for each forestry unit at 10 year periods.

2.3 Units of measurements and sample values

The units of measurements in use for the indicatersquare kilometer (Kn— for calculation of areas and respectively
percent (%) — for calculation of the relative shaféhe territories subject to anthropogenic impagin the surface of
territorial unit examined.

Indicative values on European levehverage values could be estimated for threesstegspectively on level EU15 and
EU27 by taking into consideration the availableimmldata from the Eurostat repdforest statistics, 200and the
already calculated average values of areas subjecithropogenic impact.

Agricultural
Total surface,| Urbanised and other land,
State km2 territories, % Forests, % %
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Belgium 3053 18.48 22.9 58.62
Germany 35703 12.81 31.7 55.49
France 55150 7.7 314 60.9
Czech Republic 7887 10.27 34.3 55.43
Poland 31269 6.75 30 63.25
Slovakia 4901 7.51 40.1 52.39
Bulgaria 11099 5 33 67

Table 1. Share between forest, agricultural and urlnised territories
in EU 15 and EU 27 states

The percentage of forests from the overall teryitof EU27 is 42.2 % according to the Eurostat reporest statistics,
2007 There is a distinct trend of a slow increasehefpercentage of the forests on EU 27 level by®ger year.

Indicative values on national levelvalues for all the municipalities in Bulgaria kaveen calculatedfinex ) on the
basis of GIS analyses made by using CORINE LandeCdata. Furthermore, by considering them, theameevalues by
regions as well as the average value on natiowel &e also been prepared.

Suggestions for target values for Bulgarithe interpretation and use of the indicatohia process of regional planning
would be possible and useful if target (maximaliynéssible or threshold) shares are set for eacticiéal unit. It is not
possible to propose such values within the fram&wbthe current project as they shall be a fumctd many factors for
each individual territory (e.g., population densityd demographic trends, degree of biological ditigravailability and
surface of protected territories, availability nflustry and infrastructure sites of national impoce, etc.).

As setting of such values could cause serious ictsflvith local authorities, investors and othaerasted parties, the
values shall be defined by an expert team or iintgrtutional committee set up individually for éaterritorial unit on
the lowest planning level (i.e., municipality). @vat basis maximally admissible values for eaclell@wregion could be
defined and then underpin the respective stratigiaments or policies concerning regional planning.

2.4 Possibilities for measuring the indicator

The main possibilities for measuring the indicatonstitute analyses performance in GIS environmenthe basis of
output data provided in the appropriate format. ifldécator could be calculated automatically, tlgiowevelopment of
specialised software tools in addition to the n@&i8 software in use (ArcView).

2.5 Methodology used for data collection and analis

The indicator values could be found out throughcdalion based on the output data; the processddoel divided
(roughly) in three stages:

- receiving and update of the output data for a $ipdeirritorial unit (municipality, region, etc);

- calculation (in GIS environment) of the entire sieé in ki of the different types of territories within the
respective territorial unit — on the basis of tHeRINE Land Cover and the cadastre data;

- calculation of the share of the respective typededfitory within a certain territorial unit (munpality,
region, etc.) in % of the already calculated arelant-

However, the calculation methodology and algorighould be diversified depending on the differemcthe output data
because of the discrepancies in the number an@diesistics of the classes concerning the respettivitories as well
as in the GIS operations necessary for their aizaliZor example — the CORINE Land Cover data caonoeainly the

durable land use types while the cadastre datadetjaectly the territorial division of the counfrgroperty types, etc.
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2.6 Proposals for improvements in the methodologyral monitoring of the indicator for the different planning
levels

The development of specialised software producteas in GIS environment for calculation of thalicator values on
various territorial levels (on the basis of theputitdata from CORINE Land Cover and the cadastik)facilitate and
make faster the process of calculation and updatesdndicator.

As it is explained in the text below, although theicator 2 has been defined as a key indicatahen“Biodiversity”
domain, formulated as it is now, it does not prevalvisible relation between the optimum corretaid the different
types of land use and its significance for the dmgatal diversity protection. That is why a GIS laymntaining the
borders (polygons) of the protected areas whichrgeto the European Ecological Network NATURA 2G0muld also
be included into the GIS data base.

That is why an additional stage, namely "calculatod the surface of the areas included into NATUE0” (presented
in both knf and percentage) should be also included in theadetbgy for calculation of the indicator. The awdility
of values for all the indicators (i.e. subject whaopogenic impact, agricultural land, forests] anotected territories)
will provide us with more clarity and greater pdusldies for integration measures aimed to protdwt confirmed
significant biological diversity for each individurritorial unit to be integrated within region@aknning policies.

2.7 Legal and institutional analysis of the indicadr

The long-term monitoring of the indicator dependstloe creation of an efficient mechanism for datiéection, update,
processing, storage and analysis. As both sourfcestput data are state institutions, the necesstays for performing
long-term monitoring by the Ministry of Regional @opment and Public Works might be the following:

- organisation of inter-institutional meetings withpresentatives of the Executive Forest Agency, kee
Environment Agency and Geodesy, Cartography anagiezl Agency aimed to clarify the state of the latéé
resources and the opportunities for joint workteslato the indicator monitoring on the differeramhing levels;

- conclusion of inter-institutional agreements forogeration and exchange of information; those ageegsn
should contain the mechanisms, commitments, dezsdiamd format of the provides resources/data gdared
implement a long-term monitoring of the indicatortbe different planning levels;

3. ASSESSMENT OF THE INDICATOR
3.1 Main advantages

The main advantage of the indicator is the poggibibr adequate presentation of the share of énetéries subject to
different types of land use; that allows an indir@gsessment of the risk of natural habitats degiadand processes of
biological diversity loss to be made. There is atoueliable and up-to-date information in the cour{provided by
governmental and institutional sources) for caloiaof the indicator, defining trends and perfonoa of comparative
analysis on all the spatial planning levels.

The indicator is in use in all the countries whicke CORINE Land Cover data and provides for corwestal
presentation of the established trends and prosessavell as for opportune updating. There existecanological
possibility for developing software tools which lwinake the performance of data/indicator valuescegsing,
calculating and updating much faster.

3.2 Main disadvantages

The available data could not be used directly mtiee analyses and calculations in GIS environrséould be done in
order to find out indicator values for each levetl derritorial unit.

Although the indicator 2 has been defined as aikédigator in the “Biodiversity” domain, formulatess it is, it does not
provide a visible relation between the share betviegitories with different land use in a certé@nritorial unit and its
significance for the biological diversity proteatidavailability of protected territories and zonesluded in NATURA

2000, availability of rare, protected or endangespécies or ecosystems, availability of industsiéés of national
significance, density of population, etc.). That kes setting maximally admissible values of the datbr and

implementation of adequate governmental policiegedlifficult a task.

The specific features of each territory requirecgktion and definition of target or maximally adsible values for the
lowest territorial units (municipality level); omdt basis governmental decisions concerning themalyplanning on
local, regional and national level could be made.
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3.3 Expenditures on the development, monitoring andpdate of the indicator for the MRDPW strategic panning
goals on national, regional and local level

The possible expenditures on the development, wramif and update of the indicator could be dividetb several
groups according to the stages in information récgiand processing.

data receiving and updateas the three sources of output data for caloalaf the indicator values on
national level are state institutions which couldvpde the data without charge on the grounds tdrin
institutional agreements, expenses on data calleetie not envisaged on that stage;

processing and analysis of the collected datshe processing of collected data with the puzpos
calculation the indicator values should be realise@1S environment by well-trained experts. Theeoted
expenses on output data processing depend on theeabf the data source by MRDPW. The processing of
CORINE Land Cover data requires specialised GISwso€, the necessary hardware and respectively,
competent experts to work with them. Such a cheiceld require certain expenditures on purchasing
software and equipment needed as well as on traiimcase that specialised GIS tools be develofed,
analysis of the collected data could be performgdabspecially trained MRDPW officials; no need of
providing additional resources (new jobs or equipinprchase) would arise. The Executive Forestngyge
and the Geodesy, Cartography and Cadastre Agemsposk with specialised software, equipment and
experts so it would be able to process efficietily output data and to provide MRDPW with indicator
values concerning all the territorial levels foriglhdata are available at minimum or no expenses.

performance of periodic monitoring, preparation apdate of a databasethat activity could be performed
by MRDPW employees after the necessary trainingvemad not require additional resources (e.g., amen
of new jobs or equipment purchase). The data baskl de created in the information environment of
Access data base without need of purchasing aaised server or software. To that aim the follayvin
conditions should be met:

1) conclusion of inter-institutional agreements witlkxeEutive Environment Agency and/or Geodesy,
Cartography and Cadastre Agency for provision fafrimation (output data);

2) development of specialised software tools (functignn GIS environment) for calculating the indiaat
values on the basis of the output data;

3) realisation of training for MRDPW on database meamaince and indicator values calculation.

3.4. Graphic presentation of the indicator

By now two options for presenting the indicator lcbloe proposed:

comparative analysis — a graph which presents the different values efittdicator for different territorial
units for a specific period of time; Fig. 1 preseniata on France, Germany, Belgium, Czech Republic,
Poland, Slovakia, and Bulgaria by the three indicaturbanised territories (UT); forest territor(€d), and
agricultural and other territories (AT).

70
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Fig. 1 Share between forests, agricultural and urb@ised territories in EU, 2005
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- visualisation and surface presentation of the indicator — a circular diagram which shows the percentage of
the different types of land use from the entirdane of the respective territorial unit. (Fig.2)

Fig. 2 Share between forests, agricultural and urbaised territories — Bulgaria, 2005

3.5 Interpretation of the indicator for the strategic planning goals of MRDPW on national, regional ad local level

The proposed indicator could be interpreted for gtrategic planning goals of MRDPW which concera tlegree of
integration of the Rio Conventions targets withie tegional planning process on national, regianal local level. To
the goals of planning the indicator could be usééraoptimal (target) values (percentage share betwforests,
agricultural land and the territories subject tthampogenic impact) have been set up for each rpality.

Those values should be defined after a complexreagsessment of each individual territory madamgxpert team or
an inter-institutional committee. The assessmeatt ble based on the analysis of the following feto

- avallability of valuable biodiversity — rare and/protected species, habitats and ecosystems, t@dtec
territories, areas included into NATURA 2000 netkvand their surface;

- avallability of industry sites of national significce — electric power plants, great industry ensep,
extraction sites, etc.

- density of population and demographic tendencies;
- main economy sectors which are significant for Ipzgpulation livelihood;

- existing pressure and dangers for the biodiveirithe region —damage or destruction of specidsitdta,
pollution, confirmed law infringements, significanvestment projects, etc.

The specific character of each territory requirdsdating and defining of maximum permissible sador values for the
lowest territorial units (municipality level). Thesalues could be legitimated either through thelusion in legislative
acts or through their introduction as target valinekey strategic documents (regional plans, pnognas, development
strategies, etc.)

On that basis adequate governance decisions itiorel® the regional planning on local, regionat arational level
could be made while MRDPW would be able to implenssistematic monitoring and policy directly aimedaichieving
the set targets.

4. TECHNICAL INFORMATION

4.1 Summary of the technical information
¢ Name: Share between forest, agricultural and urbaniseiticiees
e Status:available

o Definition: theindicator showselative share/percentage of the forest, agricalltand urbanised territories from
the overall area of a certain territorial unit (nuipality, region, state).

e Geographic coveragePan-European
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Time coverage:after year 1990.

Update frequency:5-10 years for CORINE Land Cover; at each changeroed — data by the Geodesy,
Cartography and Cadastre Agency, 10 years — Execbtirests Agency data.

Data sources:Executive Environment Agencigxecutive Forests Agency, Geodesy, CartographyCaathstre
Agency

4.2 Possibilities for integration with GIS

The output data provided by CORINE Land Cover dredGeodesy, Cartography and Cadastre Agency ip@ogriate
format (raster image, shp files) allow the indicatwbe completely integrated and interpreted i6 @hvironment. Data
by Executive Forest Agency need to be convertad fmem format into .shp format.

4.3 Sources:

1.

Report “Indicators for Monitoring Global Enviromental Issues Integration in the Process of Regdiona

Development in Bulgaria —General Description”, Adexler Kotsev, PhD, DSc, 2009

2.

3
4.
5

Eurostathttp://epp.Eurostat.ec.europa.eu/portal/page/pdaavironment/data/main_tables

Convention on Biological Diversitittp://www.cbd.int/

Strategic Plan for the Convention on Biological &nisity, MEW

» Consultation on Clarification and Improvementtoe Model for Water Erosion Risk Assessment”, Ivan
Nikolov, Svetla Rousseva, Vihra Stefanova, 2006

Survey ,GIS sources of information related to tipplacation of the Rio Conventions in the regionatlaspatial
planning”, Maria Novakova

http://www.eea.europa.eu/publications/COR0-landcove

http://www.mrrb.government.bg

www. urbanaudit.org/

10. www.geographic.org
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INDICATOR 3: Greenhouse gases emissions (in C@quivalent) per capita

1. GENERAL DESCRIPTION

1.1 Target area

Climate change

1.2 Key political issue addressed by the indicator

What is the amount of greenhouse gases per capita d¢ertain territorial unit and what changes ie tiegional
development policies does that impose?

1.3 Definition of the indicator

The indicator depicts the amount of greenhouse sgéise CO2 equivalent) per capita in a certain teral unit
(municipality, region, state).

1.4 Background

Greenhouse gases are at the root of the anthrojpoigdinence on the climate changes. The carboridéowhich is
being released in the process of burning fossitfard other sources amounts to about 40 % ofedirdnouse gases; that
is the reason other greenhouse gases are equatéxy tcalculation of C@equivalents. The calculation of the amount of
the greenhouse gases per capita in the respeetintorial unit allows the revealing of regionalffdrences and the
conduct of comparative analysis.

Through implementation of permanent monitoring, itidicator provides the possibility to show thereunt state of the

problem in each territorial unit, following the s and development dynamics as to the amounteajdles generated
on the respective territorial levels as well aswa#l making comparison with the European level tsei@h that basis the
respective national and regional policies for plagrand regional development aimed to diminishgreenhouse gases
emissions in accordance with the international cadments undertaken by Bulgaria under the UN Franmmkwo
Convention on Climate Change could be updated mpteimented.

1.5 Relation between the indicator and the targetraa

The UN Framework Convention on Climate Change (USEE? provides for the framework requirements on the
intergovernmental measures for fighting climatenges. The most important goal of the Conventiotoischieve
stabilisation of the greenhouse gases concentratitie atmosphere as those reflect influence efhiliman activity on
climate system. The Convention is ratified by 18@rdries and has become effective since March 2824,1Republic of
Bulgaria signed the UNFCCC in 1992, ratified it1895 and since then the Convention is in force hendountry’s
territory.

The legally binding status of the Convention hasrbsignificantly strengthened by the Kyoto Protoc(1997) which
shares the tasks and targets, principles andutetis of the Convention but engages the devel@oenhtries (states
under Annex I) with individual, legally binding @ets for limitation or reduction of their greenhewgases emissions. By
the time being, the Kyoto Protocol has been ratibg 168 states as well as by the European EconBouaicil. Bulgaria
signed the Protocol in 1998, ratified it in 2002anbecame effective for the state in 2005. ThégBuan target under
the Kyoto Protocol is an emissions’ reduction b3%8s compared to the reference (base) year1990 thbeamissions
of Bulgaria were 75 million tons.

The indicatorGreenhouse gases emissions (inc@Quivalent) per capitprovides the possibility to follow the progress
in the three target areas and respectively theemement of the goal to alleviate the climate charngeregional and
national scale.

8 hitp://unfccc.int/2860.php

® hitp://unfccc.int/kyoto_protocol/items/2830.php
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2. METHODOLOGY AND DATA SOURCES
2.1 Data availability (in Bulgaria and on international level)

On international levethe Eurostat datg, which are statistically reliable and provideoimhation on all the EU countries
by years could serve as a point of reference foipavative analyses. By now the available onlina danhcerning EU15

and EU27 states cover the period 1990-2007 and Vasteupdated in 2009. The data on yearly greertngases

emissions are been calculated and reported byuhepEan Environment Agency on the basis of thestedmmitments

under UNFCCC, Kyoto Protocol and Decision 280/2804/".

Two methodologies have been endorsed as an inmmahstandard for evaluation of the greenhousegjasissions in
the atmosphere: CORINAIR (Coordinated Information on the Environment in theropean Community - AIR) and
IPCC*® (Intergovernmental Panel on Climate Change). OO®R is being applied mainly within Europe and ised for
data repo&ting in accordance with the requiremenftthe CLRTAP (Convention on Long-Range Transbomndsr
Pollution)™.

IPCC's field of application is much broader and@npasses the states which have signed the agreetoartduce the
greenhouse gases emissions in accordance with yow Hrotocol. If compared to CORINAIR, IPCC recusirfewer

details for evaluation of emissions — summarisdormation on the basis of the available standaatistical data on the
most important greenhouse gases. The so-calledttKBasket” includes the six most important greemsigogases:
carbon dioxide (Cg), methane (Chj, nitrous oxide (NO), hydrofluorocarbons (HFCs), perfluorocarbons @BY: and

sulphur hexafluoride (SF6). The influence whicheasult of changes land and forestry use on the atrmfugreenhouse
gases is not considered at statistics preparation.

The emissions are being weighted on the basiseoflbbal greenhouse potential of each gas. Thewollg weight
factors are being used for equating greenhouse gasissions to C£quivalent through their greenhouse potential; CO
=1, CH4=21, N20=310, SF6=23900. HFCs and PFCs dleclhu great number of different gases which haviereiit
greenhouse potentials and are being calculatedagepa

The available data on population allow calculatiand analyses to be made on different territoea¢ls (EU15 and EU
27).

On national level- in Bulgaria the data on the emissions in the apthere are being reported by the Executive
Environment Agency which prepares the reports stibthito international organizations. Dynamic rovisreliable
statistical data under IPCC are available for thentry since 1988 (base year); under CORINAIR €&sifi990. The
main sources of primary information constitute splesed and other observations implemented by ¢éspective bodies
within the Ministry of Environment and Waters aihe tNational Statistic Institute. Additional datarfr the Ministry of
Agriculture and Food, the Ministry of Economy, Egnerand Tourism, etc could also be used.

The Executive Environment Agency is the officialissions data source under both methodologies. @athe amount
of the spent fuels, resources and material as agethn the production output are being used for ®ams evaluation.
These data are being multiplied by the so callechi&Sions factors” for the respective pollutantsorder to find the
amount of the emissions. Additional socio-econoamd other information is also used.

Emissions data (calculated by whichever of the meihodologies) meet the respective internatioraaidsirds. As the
IPCC methodology lies at the root of the agreementseduction of the greenhouse gas emissions arubtat data are
based on using t, it is recommendable the stakel®lid use these very data for calculation of tiaécator values as
well as for making comparative analysis. Howevar,regional level only data under CORINAIR methodpiaare
available at NSI. The gases classification madeewurhis methodology excludes two groups of greesbogases
envisaged under IPCC — hydrofluorocarbons (HFCd)parfluorocarbons (PFCs) making thus the preassutation of
greenhouse gases (in €€quivalent) on regional level impossible.

The available data on the population allow calcofst and yearly analyses to be conducted on aiitdeal levels
(municipalities and planning regions).

10 Eurostat is the Statistics Office of the Europ€ammunities situated in Luxembourg. Its task iptovide the European Union
with statistics at European level that enable caispas between countries and regions.

http://epp.Eurostat.ec.europa.eu/portal/page/garabstat/home/

1 http://www.iklim.cevreorman.gov.tr/abdirektiflerlik/i01. pdf
12 http://www. eea. europa.eu/publications/EMEPCORINAIRS

13 http://www.ipcc.ch/

4 http://www.unece.org/env/Irtap/
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2.2 Period for data collection and updating

The emissions data are being collected, processkdeported to the international organizations early basis. The data
on population are also reported and published biyys&rly.

2.3 Units of measurement and sample values

The used units of measurement as this indicatoomgerned are tons G@quivalent greenhouse gases per capita from
the population of the respective territorial unit.

Indicative values on national and European levehile EU (in general) meets certain difficultesachieving the targets
of the Kyoto Protocol, the available data shows Bidgarian greenhouse gas emissions in &fdivalent have reached
the amount of 52.8 million tons in 2008 which pthie country among the very few European countribghlvhave
already met their Kyoto Protocol target.

The values of the indicator, however, are groweddper fast during the last reporting period (whmot the case with
the EU27 level values); that fact is a result & #ver decreasing population of the country ands&omns increasing
thanks to the stabilisation of the Bulgarian ecoyp@md industry.

Region / 1999 2001 2003 2005 2007
year
EU 27 10.48 10.56 10.58 10.41 10.19
Bulgaria 8.45 8.53 9.14 9.15 9.87

Fig. 1 Comparative data on the amount of the rele@sl greenhouse gases (in G@quivalent) per capita of the
population of EU27 and Bulgaria.

Suggestions for the minimal, maximal and averadaeegafor Bulgaria— the Bulgarian target according to the Kyoto
Protocol is a reduction of the emissions by 8 %amls the reference (base) year 1990 when the Bafgamissions
were 75 million tons. At the time being the Bulgariemissions are by 30% less than year 1990 beoatise economic
collapse during 1990s .

Those margins could be used by Bulgaria eithenénpgrocess of emissions trade in accordance wétlséh mechanisms
of the Kyoto Protocol or for neutralisation of futuemissions which the country might generate. Hfeambore, the
Protocol provides for the choice of lower targelues and base years so that the UNFCCC targets @mubchieved
faster.

If such threshold values on national level wouldleéned, target values on lower territorial levgdlanning regions and
municipalities) could also be set.

2.4 Possibilities for evaluation of the indicator

Only the data on the emissions calculated throu@RIDIAIR could be provided on territorial level — bgministrative
or other regional indication. The data on greenbogsses emissions under IPCC could be reportecatonal level
only.

That is why by now the indicator values on regioeakl could be calculated on the basis of the s of carbon
dioxide (CQ), methane (Ch) and nitrous oxide (MD) while the emissions of hydrofluorocarbons (HECSs)
perfluorocarbons (PFCs), and sulphur hexafluoriE6) will be excluded from the analysis becauseheflack of
statistical data.

2.5 Methodology used for data collection and analis

The data are being collected on a yearly basihéydspective units of the MEW, namely the Regidnspectorates of
Environment and Waters, and NSI. Only the data utite CORINAIR system that could be analysed byiathtnative
or other types are being collected on regionallléMee data on the greenhouse gases emissions LR@Er are being
reported only on national level.

2.6 Proposals for improvement in the methodology ah monitoring of the indicator for the different planning
levels

The introduction of a system for reporting IPCCadain regional level will allow the data reportingdamaking
comparative analyses in accordance with that iateynally recognised system. The development ofiapeed software
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products or tools for calculation of the indicagovalues on the different territorial levels (oe tyasis of the output data
obtained by Executive Environment Agency and NSl eonsiderably facilitate the process of calciigtand updating
the indicator.

2.7 Legal and institutional analysis of the indicadr

The long-term monitoring of the indicator dependsiwe possible creation of an efficient mechanisndhta collection,
update, processing, storage and analysis. As theees® of output data are state institutions, theessary steps for
performing long-term monitoring by the MRDPW midid the following:

- organisation of inter-institutional meetings wigtpresentatives of the Executive Environment Agesnay NSI
aimed to clarify the state of the available resesirand the opportunities for joint work relatedtie indicator
monitoring on the different planning levels;

- conclusion of inter-institutional agreements forogeration and exchange of information; those ageegsn
should contain the mechanisms, commitments, dezgdiamd format of the provides resources/data gedared
implement a long-term monitoring of the indicatortbe different planning levels.

3. ASSESSMENT OF THE INDICATOR
3.1 Main advantages

The main advantages of that indicator are concludethe possibility for adequate presentation & #mount of the
greenhouse gases released in the atmosphere; thaslemuate assessment of the performance of thetrgsu
commitments to the UNFCCC could be made. In Bubgatifficiently reliable and updated information fi® obtained
from state institutions) is available so it is pbbsto calculate indicator values, define trendsl anake comparative
analyses. CORINAIR data permit performing analysesll the levels of territorial planning.

3.2 Main disadvantages

The available data could not be used directlyefieh level and territorial unit calculations on bfasis of the output data
(greenhouse gases in tons and the number of pag)lathould be done for receiving the indicatorueal. The lack of

the system for reporting the IPCC data on regidmatl does not allow data reporting and comparadinalyses under
this internationally recognized system on loweriterial levels.

3.3 Expenditures on the development, monitoring andpdating of the indicator for the strategic plannng goals of
MRDPW on national, regional and local levels

The possible expenses concern the development,tariagi and updating of the indicator could be daddin several
groups in accordance with the stages of informatitection and processing:

- obtaining data- as both sources of output data for calculatibthe indicator values on national level are
state institutions which could provide the datahaitt charge on the grounds of inter-institutional
agreements, expenses on data collection are nistag@d on that stage;

- processing and analysis of the collected dathe processing of the collected data could ladised in
Microsoft Office Excel or by specifically developesbftware tool. The analysis could be performed by
MRDPW employees after the necessary training ares dot require additional resources (such as openin
new jobs or purchasing equipment);

- performance of periodic monitoring, realisation aipdlating of data basesthe activity could be performed
by MRDPW employees after the necessary training @mes not require additional resources (such as
opening new jobs or purchasing equipment).

3.4 Graphic presentation of the indicator

By now the following options for graphic presenatiof the indicator with the purpose of doing conapiae analysis
and trends defining could be proposed — a charttwpiesents the different values of the indicatorvarious territorial
units for a certain period (Fig.2):
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Fig. 2.Comparative data on greenhouse gases (in ¢€yuivalent) per capita for EU27 and Bulgaria in grghic
format

3.5 Interpretation of the indicator as for the straegic planning aims of MRDPW on national, regionaland local
level

The proposed indicator could be analysed for tteesgic planning aims of MRDPW on national, reglanad local level
after setting target values (amount of releasednjreuse gases) for each municipality.

Those values shall be defined after a complex &x@&iuation of each individual territory (regionmunicipality); the
evaluation shall contain analysis of the followifagtors:

- presence of industry sites of national importanedeetric power plants, great industrial entergs;jstc.
- density of population and demographic developmemids.

The specific features of each territory requirecoklating and defining of maximum permissible indacavalues for the
lowest territorial units (municipality level). Thessalues could be legitimated either through lagjsé acts or through
their introduction as target in key strategic doenin (regional plans, programmes, developmeniesfies, etc.) On that
basis adequate governance-concerning decisioraddtion to the spatial planning on local, regioaatl national level
would be made while MRDPW would be able to impletr&ystematic monitoring and purposeful policy fehi@ving
the set targets.

4. TECHNICAL INFORMATION

4.1 Summary of the technical information
¢ Name:greenhouse gases emissions (in, Equivalent) per capita
e Status: available

¢ Definition: the indicator reveals the amount of greenhousesgas€Q equivalent) per capita in a specific
territorial unit (municipality, region, state)

e Geographic coveragePan-European
e Time coverage:after year 1988.
e Update frequency:yearly

o Data sources:Executive Environment Agency, NSI

4.2 Possibility for integration with GIS

Disposing with output data concerning certain terial units provides full possibilities for integgion and interpretation
of the indicator in GIS environment.

4.3 Sources:
.11. Report “Indicators for Monitoring Global Endnmental Issues Integration in the Process of RejiDevelopment
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in Bulgaria —General Description”, Alexander Kotsé”hD, DSc, 2009

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

NSI http://www.nsi.bg/

Executive Environment Agenbitp://nfp-bg.eionet.eu.int/ncesd/bul/index.html

European Environment Agenbitp://www.eea.europa.eu/

Eurostathttp://epp.Eurostat.ec.europa.eu/portal/page/pddaavironment/data/main_tables
UNFCCChttp://unfccc.int/2860.php
IPCC http://www.ipcc.ch/

EPAhttp://www.epa.gov/RDEE/energy-resources/calculaton!

http://www.iklim.cevreorman.gov.tr/abdirektifleriik/i01. pdf

http://www.eea.europa.eu/publications/EMEPCORINAIRS

http://www.unece.org/env/Irtap/

http://www.ieta.org/ieta/www/pages/index.php?1dBi#ge=123
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INDICATOR 4. Expenditures for long-term assets with ecologicalyrpose

1. GENERAL DESCRIPTION

1.1 Target area

Biodiversity, Climate changes, Combating desestfun
1.2 Key political issues addressed by the indicator

In which regions/municipalities environment protentpolicies and activities are among the finamgisécured priorities
for local development?

1.3 Definition of the indicator

The indicator reveals the amount of the expenditfioe acquiring and maintenance of long-term asséts ecological
purpose for a certain territorial unit (region,teja

1.4 Background

The amount of expenditures on environmental primecand recovery depict directly the significandeegological
policies implemented in this field on national arefional level. The amount of expenditures for oltg and
maintenance of long-term assets with ecologicgb@se is a significant factor for environment pratacand recovery.

On national level the indicator comprises the amaifirexpenditures for acquiring and maintenanckog-term assets
as well as expenditures on the environment-relatehts committed in the state/respective territamdt for a certain
period of time. Herein expenditures allocated ftillowing axes are included:

- on water resources;

- on recirculating water supply;

- on air protection;

- on oil and underground waters protection;

- on forests protection;

- on biodiversity protection and protected territeréad objects safeguarding;
- on hunting and fish-breeding undertakings;

- onwaste treating;

- on protection by noise;

- onresearch and development activity;,

- on educational. training and other similar actesti
- on administrative activities;

- aon monitoring and control equipment.

The indicator has been proposed as a result ofxperiestudy’, implemented within the framework of the “Rio
Conventions” project. The indicator priority hasehedefined in a research as a “key” one whileatsitorial level is
“regional”. Thanks to its significance for analysithe policies for environment protection andovery, the proposed
indicator has a significant number of equivalemtsEaropean level — in the Euroststatistical practice.

Report “Indicators for Monitoring Global Environm&al Issues Integration in the Process of Regionavé@opment
in Bulgaria —General Description”, Alexander Kotsd’hD, DSc, 2009
'8 Eurostat is the Statistics Office of the Europ€ammunities situated in Luxembourg. Its task iptovide the European Union

with statistics at European level that enable caispas between countries and regions.
http://epp.Eurostat.ec.europa.eu/portal/page/gauabstat/home/
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The output data for calculating the indicator foe districts and level 2 regions in the countrylddae obtained by NSI
on the basis of the financial reporting statemearitshe economy entities. Because of the too geramndl unspecific
nature of the data, a due knowledge of the teraitarit in question and the economy entities a&ton its area is
essential so that incorrect interpretations cogl@woided.

The indicator reveals the amount of expendituresispn reduction of the consequences of the anblgeac pressure
on the environment. As far as a great amount ofddmeages on the environment are being caused byfataunring
activities, the expenditures on long-term asseth etological purpose shall be compared to the @®garian State
Standards by branches) as well as to indicatorthéoamount of pollution per GDS/BSS unit.

1.5 Relation between the indicator and the targetraa

In total the expenditures on environment protectaord recovery address all the problems regardethénRio
Conventions. The allocation of more budget fundd drawing external investments in the field of eoniment show
indirectly to what degree the targets of the Rio@mtions are being integrated into regional I@aticies.

On national level the indicator is related to tbkofwving national strategies and priorities:
¢ The National Strategy for Regional Developmenthef Republic of Bulgaria 2005-2015;
¢ Investment Encouragement Strategy in Republic ¢g&ia

The indicatorExpenditures for long-term assets with ecologicaipseprovides the possibility for tracking the progress
in the respective strategic axes and respectiv@hacthieving the targets under the three Convestmnregional and
national level.

2. METHODOLOGY AND DATA SOURCES

2.1 Data availability (in Bulgaria and on international level)

On international level- the Eurostat system of indicators includes s#viedicators related to the expenditures on
protection and recovery of the environment; themadiwhich are the following:

- Environment-related expenditures made by the puddictor (in % of GDP)- expenditures for earmarked
activities aimed to prevent, reduce and eliminasufon or other damages to environment (inclutdesh
investments and operating costs);

- Environment protection related expenditures madéhleyindustry (in % of GDP) expenditures for earmarked
activities aimed to prevent, reduce and eliminadsdufon or other damages to environment (inclutdesh
investments and operating costs). Industry seomudes ores or minerals extraction, manufactupiregluction
activities, energy industry and water supply;

- Operating environment-related costs made by thdipsgbctor (in % of GDP) personnel expenditures as well
as other operating costs related to environmemntaegtion;

- Operating environment-related costs made by thestrgt (in % of GDP) -personnel expenditures as well as
other operating costs related to environmentalgotamn;

- Ecological investmentsmiade by the public sector (in % of GDPRll the yearly expenditures on equipment and
land using related to environmental protection;

- Ecological investments made by the industry (inf%@DP) —all the yearly expenditures on equipment and land
using related to environmental protection.

Statistics on the indicators enumerated are beapy kn EU level but they are hardly comparable g proposed
Indicator 4 because of the different backgrountiecton methodology, reporting units, etc.

On national level the indicators on long-term assets with ecoldgiocapose are included in the national programnne fo
statistical research and the “Environment and Byiebgpartment at NSI disposes with output data WwHimrm a long
dynamic row to allow comparison between differemarng be made.

The data sources are statistical observations ate sind local authorities as well as on enterprglesse activities
contribute to environmental pollution and they #mas expected to make the relevant expenditurels gblogical
purpose.

2.2 Period for data collection and update
The data are being collected, analysed and presenta yearly basis by the National Statistic toiti
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2.3 Units of measurements and sample values

The unit of measurement which is in use in Bulgdoiathis indicator is thousands BGN/per year floe trespective
territorial unit. The main EU level unit of measumrent is % of GDP in order to avoid the difficulties calculating
currency equivalents, purchasing power pafitetc.

Indicative values on European leveht this moment no indicative values on EU lealld be defined due to the lack of
comparable data.

Indicative values on national leveldata on the indicator values on national lewel by planning regions (level 2) are
presented below in Table 1; they estimated on #séskof the yearly NSI reports and cover the pez@aD- 2007.

Table 1. EXPENDITURES ON ENVIRONMENT PROTECTION AND RECOVERY BY STATISTICAL
REGIONS AND DISTRICTS *

Statistical regions Total expenditures on environment protection (thouands BGN)
2000 2001 2002 2003 2004 2005 2006 2007
Bulgaria 433282 608376 473533 569750 655232 629944 1010095 1164817
Northwestern 81324 179914 112901 112937 123088 77552 76759 123162
North-Central 28526 22898 24118 23465 35879 38984 43865 70471
Northeastern 54557 58656 45546 60205 77925 137743 105338 160353
Southeastern 131746 110818 114829 146920 135619 73374 266360 246696
Southwestern 79308 181847 126216 156884 217177 235961 424339 410999
South-Central 56615 52747 49923 69339 65544 66330 93434 153136

Expenditures on environment protection and recovacyude expenditures on acquirement and experafit@n maintenance. The expenditures on
monitoring and control equipment are also included.

Since 2005 depreciation expenditures are not imcluidto expenditures with ecological purpose

Proposals for target values for Bulgaraas such values would be a function of too maamstofs and variables
(governmental policy, investments climate and iggravailability of financing programmes in theldi of environment
protection), they could not defined within the famork of the current project.

2.4 Possibilities for measuring the indicator

The indicator shall be calculated in the basishef data received by specialised statistical obfiensaand by using an
Eurostat methodology which is being implementedlifEU countries.

Aggregation to second administrative-territorialdeis somewhat possible because it is unrealiagk to require the
enterprises with territorial branches/structurekgep accountancy on territorial level.

Correct interpretation of the indicator requireo@dknowledge of the specific territory and variawents which take
place at the economic entities active on it.

 PPP allows to equalize the purchasing power of fedifit currencies in their home countries

http://en.wikipedia.org/wiki/Purchasing_power_pwarit
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2.5 Methodology used for data collection and analis

The indicator is being calculated by NSI on theda$ data received by specialised statistical ok®ns. The work is
performed through using a Eurostat methodology whdeing implemented in all EU countries.

NSI publishes on a yearly basis data on the expeedi on long-term assets with ecological purpdsiditional
processing or analyses of the output data coultde at request and respectively charged

The output data for calculating the indicator fstuicts and level 2 regions in the country areilabée by NSI on the
basis of the statistical reporting statements efettonomic entities.

2.6 Proposals for improvement of the methodology @hmonitoring of the indicator for the different levels of
planning

The indicator reveals the amount of the funds spenteducing the consequences of the anthropogeeigsure on
environment. As far as a great part of the damagemnvironment are caused by industry (productaxt)vities, the
expenditures on long-term assets with ecologicgbgae shall be compared/juxtaposed to GDP (BSSrényches) as
well as to indicators on the amount of pollutiom peit GDP/BSS.

The possibility for obtaining territorially bounaid by the enterprises which have territorial stmes shall be examined
and considered as such data would ensure moreseri@térpretation of the indicator on regional leve

2.7 Legal and institutional analysis of the indicadr

The long-term monitoring of the indicator dependglue creation of an efficient mechanism for datzeiving, updating,
processing, storage and analysis. As far as thpubwdata source is a state institution, the necgsseeps for
implementation of long-term monitoring by MRDPW @bbe the following:

- organisation of inter-institutional meetings wittsNrepresentatives in order to clarify the statéhefresources
available, the possibilities for cooperation rethtie the indicator monitoring on the different pieng levels;

- conclusion of inter-institutional agreements forogeration and exchange of information wherein the
mechanisms, commitments, deadlines/terms and fashihae provide resources/data for implementatibiog-
term monitoring of the indicator on the differeavéls of planning are described.

3. ASSESSMENT OF THE INDICATOR
3.1 Main advantages
The main advantage of the indicator is the avditstof enough statistically reliable data on nagblevel.

3.2 Main disadvantages

As the damages to environment are closely relateddustry (production activity), the main disadisge is the lack of
connection between the indicator values and GDPeffample, expenditures on long-term assets witlhogical purpose
per unit of GDP). That is why the comparison wite European level trends and policies is difficolake.

3.3 Expenditures related to development, monitoringand update of the indicator for the strategic plaming goals
of the MRDPW on national, regional and local level

The possible expenditures related to the developnmanitoring and update of the indicator could dieided into
several groups in accordance with the stages afreéakiving and processing:

- data finding and update as the source of the output data for calculathegindicator values is a state
institution which could provide the data withouefexpenditures on data finding are not envisagethat
stage;

- processing and analysis of the collected dathe analysis of the collected data could be comduby
MRDPW experts. On this stage there is no need s@iramg additional resources (opening of new jobs or
purchase of equipment);

- implementation of periodic monitoring, developmemid update of data base this activity could be
performed by MRDPW officials after training and vaunot require additional resources (new jobs opgni
or purchase of equipment). The data base coulddaged in the information environment of Accessbase
without any need of purchasing a server or speedlsoftware. The following conditions should biélfed
to:

1) conclusion of inter-institutional agreements witiRBIPW for providing of information (output data);
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2) orgainsation of training for MRDPW experts dedicate maintenance of database and calculation of
the indicator values.

3.4 Graphic presentation of the indicator
For the time being two options for graphic presegomeof the indicator could be proposed:

1)_Percentage presentatienon national level the expenditures on long-telssets with ecological purpose
(LTAEP) are presented as a percentage of GDP éore$pective year — Fig.1

— Y
-~

Fig.1. Expenditures on long-term assets with ecol@l purpose as a percentage of GDP for year 2007.

2) Graphic presentaticrfollowing trends for a certain territorial unitritg a specific period — Fig.2.
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Fig. 2. Expenditures on LTAEP in Bulgaria during 2000-2007.

3.5 Interpretation of the indicator for the MRDPW strategic planning goals on national, regional anddcal level

The proposed indicator could be interpreted for MieDPW goals related to monitoring concerning tregrde of
integration of the Rio Conventions targets withie tegional planning process on national, regianal local level. To
the goals of planning the indicator could be udfeet daarget values (maximum share/percentage ofetiitories subject
to anthropogenic impact) are being set up for eachicipality.

On such a basis adequate governmental decisiongromg the regional planning on local, regionall aational level
could be made while MRDPW would be able to condystematic monitoring and purposeful policy foriaeng the
set targets.
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4. TECHNICAL INFORMATION

4.1 Summary of the technical information
e Name: Expenditures on long-term assets with ecologicgh@se
e Status: available

¢ Definition: the indicator reveals the amount of the expenditoreacquiring and maintenance of long-term
assets with ecological purpose for a specifictt@idl unit (region, state)

e Geographic coveragePan-European
e Time coverage:after 2000
e Update frequency:yearly

e Data resources:NSI

4.2 Possibility for integration with GIS

The providing of territorially bound output dataam appropriate format provides full possibilities integration and
interpretation of the indicator in GIS environment.

4.3 Sources

23. Report “Indicators for Monitoring Global Environmed Issues Integration in the Process of Regional
Development in Bulgaria — General Description”, Ad@der Kotsev, PhD, DSc, 2009

24. Eurostathttp://epp.Eurostat.ec.europa.eu/portal/page/pdaavironment/data/main_tables
25. NSl http://www.nsi.bg/

26. Executive Environment Agenbitp://nfp-bg.eionet.eu.int/ncesd/bul/index.html

27. European Environment Agenbitp://www.eea.europa.eu/
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INDICATOR 5: Expenditures for long-term assets with ecologicalyrpose per capita

1. GENERAL DESCRIPTION

1.1 Target area

Biodiversity, Climate changes, Combating desestfun
1.2 Key political issue addressed by the indicator

In which regions/municipalities environment protentrelated activities and policies are among tieall development
priorities which benefit by financial guarantees?

1.3 Definition of the indicator

The indicator reveals the amount of the expenditéioe acquiring and maintenance of long-term asséts ecological
purpose per capita for a certain territorial urég{on, state) within a calendar year.

1.4 Background

The amount of expenditures on environmental primecand recovery depict directly the significandeegological
policies implemented on national and regional leVéle amount of expenditures on obtaining and reaarice of long-
term assets with ecological purpose is a signifitaetor for environment protection and recovery.

The indicator shows the amount of the expendityras capita aimed to decrease the negative conseegi@i the
anthropogenic impact on environment. On nationalléhe indicator comprises the amount of expemegdior acquiring
and maintenance of long-term assets as well expegadi on the environment-related events committedhe
state/respective territorial unit for a certainipérof time. Herein expenditures allocated to tb#ofving axes are
included:

- on water resources;

- on recirculating water supply;

- on air protection;

- on oil and underground waters protection;

- on forests protection;

- on biodiversity protection and protected territeréad objects safeguarding;
- on hunting and fish-breeding undertakings;

- onwaste treating;

- on protection by noise;

- onresearch and development activity;

- on educational. training and other similar actesti
- on administrative activities;

- on monitoring and control equipment.

The indicator has been proposed as a result ofxaertestudy?, implemented within the framework of the Rio
Conventions project. The indicator priority has mefined in a research as a “key” one while itsitteial level is
“regional”. Thanks to its significance for analysithe policies for environment protection andoveary, the proposed

indicator has a significant number of equivalemtsEaropean level — in the Eurostistatistical practice.

®Report “Indicators for Monitoring Global Environmaal Issues Integration in the Process of Regionavéopment in Bulgaria —
General Description”, Alexander Kotsev, PhD, DS@02
¥ Eurostat is the Statistics Office of the Europ€ammunities situated in Luxembourg. Its task ipriavide the European Union

with statistics at European level that enable corapas between countries and regions.
http://epp.Eurostat.ec.europa.eu/portal/page/gauabstat/home/
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The output data for calculating the indicator foe districts and level 2 regions in the countrylddae obtained by NSI
on the basis of the statistical reporting statem@iftthe economy entities. Because of the too géraerd unspecific
nature of the data, a due knowledge of the teraitamit in question and the economy entities a@&cton its area is
essential so that incorrect interpretations coa@woided.

The indicator allows comparisons to be made betwikerexpenditures for acquiring long-term assetthendifferent
territorial units taking into consideration not tipess sum but the number of population in theeetsye territorial unit..
As far as a great amount of the damages on theosmmeent are being caused by industry (namely, potoolu activity),

the expenditures on long-term assets with ecolbgigcgoose per capita shall be compared to the GRfgérian State
Standards by branches) as well as to indicatorthéoamount of pollution per GDS/BSS unit.

Furthermore, the indicator values when juxtaposid tlwe total amount of investments in a certamit@ial unit could
reveal to what extent environment protection hasob® a regional development priority.

1.5 Relation between the indicator and the targetraa

In total the expenditures on environment protectaord recovery address all the problems regardethénRio
Conventions. The allocation of more budget fundd drawing external investments in the field of eomment (per
capita) show indirectly to what a degree the targdtthe Rio Conventions are being integrated neigional level
policies.

On national level the indicator is related to thkofwving national strategies and priorities:
¢ The National Strategy for Regional Developmenthef Republic of Bulgaria 2005-2015;
¢ Investment Encouragement Strategy in Republic ég&ia

The indicatorExpenditures for long-term assets with ecologiaaippse per capitgrovides the possibility for tracking
the progress in the respective strategic axes espkctively for achieving the targets under thedhConventions on
regional and national level.

2. METHODOLOGY AND DATA SOURCES
2.1 Data availability (in Bulgaria and on international level)

On international level- the Eurostat system of indicators includes s#viedicators related to the expenditures on
protection and recovery of the environment; themadiwhich are the following:

- Environment-related expenditures made by the puddictor (in % of GDP)- expenditures for earmarked
activities aimed at prevention, reduction and etation of pollution or other damages to environm@mtludes
both investments and operating costs);

- Environment protection related expenditures madéhleyindustry (in % of GDP) expenditures for earmarked
activities aimed to prevent, reduce and eliminabdugion or other environmental damages (includeshb
investments and operating costs). Industry secidiudes ores or minerals extraction, industrialdpiation
activities, energy industry and water supply;

- Operating environment-related costs made by thdipsgbctor (in % of GDP) personnel expenditures as well
as other operating costs related to environmemntaéption;

- Operating environment-related costs made by thestrgt (in % of GDP) -personnel expenditures as well as
other operating costs related to environmentalgotamn;

- Ecological investmentsmiade by the public sector (in % of GDPRll the yearly expenditures on equipment and
land using related to environment protection;

- Ecological investments made by the industry (infé%@DP) —all the yearly expenditures on equipment and land
using related to environment protection.

Statistics on the indicators enumerated is being k@ EU level but they are hardly comparable with proposed
Indicator 5 because of the different backgroundection methodology, reporting units, etc. Aste data on population
there are enough reliable statistical data availabline and comparative analyses are possiblaiem

On national level the indicators on long-term assets with ecoldgicapose are included in the national programnne fo
statistical research and the “Environment and Byiebgpartment at NSI disposes with output data WwHimrm a long
dynamic row to allow comparison between differemrng be made.
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The data sources are statistical observations ate sind local authorities as well as on enterpnglesse activities
contribute to environmental pollution and they #mas expected to make the relevant expenditurels gblogical
purpose.

The demographic indicators include a number of iadizators among which is the number of populatiom
municipalities, districts and planning regions leve

2.2 Period for data collection/update
The data are being collected, analysed and presenta yearly basis by the National Statistic toiti
2.3 Units of measurements and sample values

The unit of measurement which is in use in Bulgdoiathis indicator is thousands BGN/per capita/pear for the
respective territorial unit. The main EU level unkt measurement is % of GDP in order to avoid tHécdlties at
calculating currency equivalents, purchasing popamity *°, etc. Among Eurostat indicators no such an indici
present and statistical data on it is not available

Indicative values on European leveht this moment no indicative values on EU lealld be defined due to the lack of
comparable data.

Indicative values on national leveldata on the indicator values on national lewel by planning regions (level 2) are
presented below in Table 1; they estimated on #séslof the yearly NSI reports and cover the pez@aD- 2007.

Year 2005 2006 2007
Population, No of people 7718750 7679290 7640238
Expenditures on LTAEP, | 629944000 1010095000 1164817000
BGN.

Expenditures on LTAEP | 81.61 131.53 15.,46

Iper capita—

BGN./person/year

Table 1 Expenditures on long-term assets with ecajacal purpose per capita (2005-2007)

A table containing detailed calculations of theidadlor by planning regions for the period 2005-2@0tld be found in
Annex 1.

Proposals for target values for Bulgaraas such values would be a function of too maamstofs and variables
(governmental policy, investments climate and iggravailability of financing programmes in theldi of environment
protection), they could not defined within the framork of the current reference.

2.4 Possibilities for measuring the indicator

The indicator shall be calculated in the basishefdata received by specialised statistical obfiensaand by using an
Eurostat methodology which is being implementedlifEU countries.

Aggregation to second administrative-territorialdeis somewhat possible because it is unrealiagk to require the
enterprises with territorial branches/structurekgep accountancy on territorial level.

Correct interpretation of the indicator requireo@dknowledge of the specific territory and variawents which take
place at the economic entities active on it.

2.5 Implemented methodology for data collection andnalysis

The indicator is being calculated by NSI on theida$ data received by specialised statistical okz®ns. The work is
performed through using a Eurostat methodology whsdeing implemented in all EU countries.

NSI publishes on a yearly basis data on the expeedi on long-term assets with ecological purpdsiditional
processing or analyses of the output data coultdse at request and respectively charged

The output data for calculating the indicator f@stuicts and level 2 regions in the country areilabée by NSI on the
basis of the statistical reporting statements efettonomic entities.

2 ppp allows to equalize the purchasing power of fedifit currencies in their home countries

http://en.wikipedia.org/wiki/Purchasing_power_pwarit
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All economically active entities are objects of ebation; the annual report submitted to the NSl ¢&ta collection tool.
As this information is checked and juxtaposed wlith declarations submitted by the companies anerpamges to the
National Revenues Agency (which are subject of ecigp statistical check, in addition), data coule ¢onsidered
reliable.

The indicator shall be calculated as correlatioiwben the amounts of long-term assets with ecoddgiarpose for the
period examined and the average yearly number ptilpton for the same period. At calculating thdigator, the
numerator includes the amount of expenditures ofEH while the denominator shall be the averagerf{yeaumber of
the population of the territorial unit.

KLTAEP=LTA/SI

The average yearly number of population is thénarétic mean between the number of the populatidgheaend of the
preceding year and the end of the reporting yeatadn the population number and structure ardreutghrough the
periodic census and the respective calculationthematural and mechanical population growth réiles operational
demographic statistics kept in the years betweencemsuses.)

Data on population and the demographic events peduin territorial section) are presented in adeoce with the
administrative-territorial division of the countby December 31 of the respective year.

2.6 Proposals for improvement of the methodology @hmonitoring of the indicator for the different levels of
planning

The indicator reveals the amount of the funds spenteducing the consequences of the anthropogeeigsure on
environment. As far as a great part of the damagemnvironment are caused by industry (productaxt)vities, the
expenditures on long-term assets with ecologicgbgae shall be compared/juxtaposed to GDP (BSSrényches) as
well as to indicators on the amount of pollutiom peit GDP/BSS.

The possibility for obtaining territorially bounaid by the enterprises which have territorial stmes shall be examined
and considered as such data would ensure moreseri@térpretation of the indicator on regional leve

2.7 Legal and institutional analysis of the indicadr

The long-term monitoring of the indicator dependgime creation of an efficient mechanism for datzeiving, updating,
processing, storage and analysis. As far as thpubwdata source is a state institution, the necgsseeps for
implementation of long-term monitoring by MRDPW @bbe the following:

- organisation of inter-institutional meetings wittsNrepresentatives in order to clarify the statéhefresources
available, the possibilities for cooperation rethtie the indicator monitoring on the different piang levels;

- conclusion of inter-institutional agreements forogeration and exchange of information wherein the
mechanisms, commitments, deadlines/terms and fasfitae provide resources/data for implementatibiog-
term monitoring of the indicator on the differeavéls of planning are described/stated.

3. ASSESSMENT OF THE INDICATOR
3.1 Main advantages

The main advantage of the indicator is the avditgf enough statistically reliable data on na@blevel. Another one
is the relation between the amount of the experatiton LTAEP and the number of people in a cet&nitorial unit.

3.2 Main disadvantages

As damages to environment are closely relateddasitny (production activity), the main disadvantdgawback is the
lack of connection between the indicator values @bdP (for example, expenditures on long-term assetsecological
purpose per unit of GDP). That is why the compariath the European level trends and policies fiicdit to make.

3.3 Expenditures related to development, monitoringind update of the indicator for the strategic plaming targets
of the MRDPW on national, regional and local level

The possible expenditures related to the developnmanitoring and update of the indicator could dieided into
several groups in accordance with the stages afreéakiving and processing:

- data finding and update as the source of the output data for calculathegindicator values is a state
institution which could provide the data withouefexpenditures on data finding are not envisagethat
stage;
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- processing and analysis of the collected dathe analysis of the collected data could be comduby

MRDPW employees. On this stage there is no neashsdiring additional resources (opening of new mbs
purchase of equipment);

- implementation of periodic monitoring, developmemid update of data base this activity could be

performed by MRDPW employees after training and oot require additional resources (new jobs
opening or purchase of equipment). The data bade be created in the information environment otégs
data base without any need of purchasing a servepexialised software. The following condition®slad

be fulfilled to:

1) conclusion of inter-institutional agreements witiRBIPW for providing of information (output data);

2) orgainsation of training for MRDPW experts dedicate maintenance of database and calculation of
the indicator values.

3.4 Graphic presentation of the indicator

The proposed graphic presentation of the indicatlmws to follow the trends for a certain terririunit during a
specific period of time — Fig. 1.
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Fig 1 Expenditures on LTA with ecological purpose pr capita in Bulgaria (2005-2007)

3.5 Interpretation of the indicator for the strategic planning goals of MRDPW on national, regional ad local level

The proposed indicator could be interpreted for MigRDPW goals related to monitoring concerning thegrée of
integration of the Rio Conventions targets withie tegional planning process on national, regianal local level. To
the goals of planning the indicator could be udés daarget values (maximum share/percentage ofdhitories subject
to anthropogenic impact) are being set up for eaghicipality.

On such a basis adequate governmental decisionermrwng the regional planning on local, regionad aational level
could be made while MRDPW would be able to condystematic monitoring and purposeful policy foriagmg the
set target

4. TECHNICAL INFORMATION

4.1 Summary of the technical information

Name: expenditures on long-term assets with ecologicgiqre per capita
Status: available

Definition: the indicatoreveals the amount of the expenditures for acqyeimd maintenance of long-term
assets with ecological purpose per capita for &iceterritorial unit (region, state) within a catkar year.

Geographic coveragePan-European
Time coverage:after year2000r.
Update frequency:yearly

Data sources:NSI
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4.2.Possibility for integration with GIS

The providing of territorially bound output dataam appropriate format provides full possibilities integration and
interpretation of the indicator in GIS environment.

4.3 Sources
28. Report “Indicators for Monitoring Global Environmaal Issues Integration in the Process of Regional
Development in Bulgaria — General Description”, Ad@der Kotsev, PhD, DSc, 2009
29. Eurostathttp://epp.Eurostat.ec.europa.eu/portal/page/pdeavironment/data/main_tables
30. NSI http://www.nsi.bg/

31. Executive Environment Agenditp:/nfp-bg.eionet.eu.int/ncesd/bul/index.html

32. European Environment Agenbitp://www.eea.europa.eu/
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INDICATOR 6: Share of territories subject to a high erosion risk

1. GENERAL DESCRIPTION

1.1 Target area

Combating desertification

1.2Key policy issue addressed by the indicator

In which regions/municipalities exists high erosrsk, which are the main factors which exert iefice on that process
and what changes in the regional planning doesxtstence of such a risk impose?

1.3 Definition of the indicator

The indicator shows the relative share/percentdgpeoterritories subject to high erosion risk froine entire area of a
certain territorial unit (municipality, region, s

1.4 Background

Erosion is one of the most unfavourable naturat@sses; it leads to soil degradation and desaitiiic. The process of
erosion is usually caused by a complex of natwaelofrs and anthropogenic influence (urbanisatiotensive farming
and deforestation); however, the process is rderand could be regulated through implementaticadequate policies
and measures for sustainable land management. Bmingignificant a phenomenon which has to be eanted in
order to protect soil, erosion is being addressesiveral international, national and sub-natidegiklative and strategic
documents.

The indicatorShare of territories subject to a high erosion rilows the share of territory subject to high agkrosion
because of natural and anthropogenic factors wadholild be examined in the background of:

¢ Natural indicators (type of soil, watershed, priatjpon, etc.);

e Land use indicators — types of land use which afated to increased erosion risk (e.g., hoeing<mwhose
cultivation require often treatments which destifog surface layer of the soil);

¢ Indicator on the area of the territories whereirasuges for combating erosion have been taken.

The indicator has been proposed as a result okpertestudy* realised within the framework of the Rio Conventio
project. The indicator priority has been definedainesearch as a “key” one and its territorial lléseregional/local”.
The proposed indicator has been recognized forirugke statistical practice of Eurosfatbut systematised data on
European level on it still miss.

The indicator proposes possible relation betweemmber of natural factors (terrain, precipitatitype of soil) and
anthropogenic activities (type of land use, meastioe combating erosion) and could be used forsassent the soil
erosion risk on local, regional and national levidtat is why at the performance of periodic moitgrthe indicator
provides possibility for revealing the current éonsstate in each territorial unit, following thends and development
dynamics in the erosion processes on the respeetivitorial levels, influence exerted on the pExby the respective
land use practices as well as the efficiency ofumgertaken measures for combating erosion. Orbtss the respective
national and regional policies for planning andisegl development aimed to halt the process of atégion and land
loss in accordance with the international committeemdertaken by our country under the UN ConventioCombat
Desertification (UNCCDJ>. could be updated and implemented.

“Report “Indicators for Monitoring Global Environmtal Issues Integration in the Process of Regioned@opment in Bulgaria —
General Description”, Alexander Kotsev, PhD, DS@02

ZEyrostat is the Statistics Office of the Europ€mmmunities situated in Luxembourg. Its task iptovide the European Union
with statistics at European level that enable caispas between countries and regions.
http://epp.Eurostat.ec.europa.eu/portal/page/garabstat/home/

2 UNCCDhttp://unccd-sim.org/files’lUNCCD_Convenion_BG.pdf
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1.5 Relation between the indicator and the targetraa

The UN Convention to Combat Desertification was paed in Paris on June 17, 1994 and entered intcefan
December 26, 1994 (i.e., ninety days after its &@tnsecutive ratification). More than 150 stateduding Bulgaria are
now parties by the Convention. According to the tHConvention “combating desertification” inclugdactivities which
are part of the integrated land development iriritexest of the sustainable development and aim to:

i) prevention and/or decreasing land erosion, and
i) recovery of partially eroded lands.

The achievement of those targets and monitoringpitogress thereof is directly related to the intr@tn of the
proposed indicator.

With regard to the undertaken commitments by Budgamder the Convention a National Action Programioe
Sustainable Land Management and Combating Desattifn (NAP).?*. NAP is a main tool through which the
principles and goals of the UNCCD and sustainabted Imanagement (SLM) are being transformed intccreve
activities and are bound with administration’s wti#s. The ultimate goal is the creation of a tfimeal and working
institutional framework for its application. Thermaiof NAP is to clarify the reasons which contribtibethe lack of
sustainability in land management and to the pmoésiesertification and to define the practicahmees for SLM and
combating desertification as well as the necessespurces for implementation the specific actiohise strategic
objective and strategic axes of NAP are the folfayi

Strategic objective imitation of the land degradation and combatingedtfication for preservation and development of
the capacity of the eco-systems towards a cleém,asal attractive environment, long-term econortabiity and better
quality of live

Strategic axes:
I: Improvement of the legislative framework andipels for sustainable land management and combéd#agrtification

[I: Maintenance and improvement of the productind acological potential of land resources and thestainable use.
[ll: Science and education in support of the sustilie land management policies

IV: Integration and application of polices for SLaillocal level

V: Improvement of information exchange, engagenaart participation of civil society in the decisioraking process
for sustainable land management and combatingtifession

The indicatorShare of territories subject to a high erosion nskvides possibility for following the progressthe five
strategic axes and respectively for achievementaihre to halt the processes of desertification eardl|degradation
worldwide as on regional and national level.

2. METHODOLOGY AND DATA SOURCES

2.1 Data availability (in Bulgaria and on international level)

On international level data for comparative analyses are not availafe. indicatorSoil subject to erosion risis
included within the Eurostat system of indicatous data on it are not yet available online.

On national level- processed and systematised data on the indiaegavailable and ready for use on the basis of the
developed GIS model for assessment of water eros&n?®® within the framework of theCapacity building for
sustainable land managemefit project (SLM).

The output data for calculating of the indicatar ioe country’s territory, municipalities, distiscand level 2 regions are
available through the implemented project CORINEd.&over for the following base years: 1990, 2G0® 2006. The
data shall be granted to the users by Executiver&mwent Agency/European Environment Agency afteeguest in
digital format appropriate for work in GIS enviroant. The output data are being updated each 5 pgaie European
Environment Agency and its corresponding institugiin the EU Member States (the last update wa® mma2006). The
data are received through computer and manual gsoe of satellite pictures, geographic maps aherosubsidiary
information.

% http://unccd-slm.org/files/3-NAP_final BG Sept.pdf
% http://unccd-sim. org/files/1-Water%20Erosion%20mo8&. pdf
% PROJECT Sustainable land manageniettp://unccd-sim.org/
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On the basis of the processing thus realised, @hd tover is being categorised in accordance wighstandard EU
nomenclature “CORINE Land Cover”. The format fotadpresenting is ARC INFO, scale 1:100000; the ggomand
thematic accuracy of CORINE Land Cover is 85%.

Additional data on the water erosion risk are adé at the National System for Environmental Maniity at Executive
Environment Agency, “Land and Soil” Department aglwas at Farm Accountancy Data Network &ulgarian Survey
on Agricultural and Economic Activities Observation

2.2 Period for data collection/update

The CORINE Land Cover data are being provided leyEbropean Environment Agency to the Executive mvhent
Agency at each update; the data available at the being covers 1990, 2000, and 2006. The proagssithe output
data (satellite pictures, etc.) takes too long tamd thus slows down the information update — e |ast data available
(from year 2006) have been distributed in 2008.

The water erosion risk assessment model which wasldped by SLM is being updated yearly by the Emment
Executive Agency on the basis of received infororatbn a number of variables which concern erosimtgsses —
amount and intensity of precipitation, applied egitural practices and grown crops, combat eromsieasures.

2.3 Units of measurements and sample values

The units of measurements used are square kilortietéy — for calculation of the areas and, respectivegrcent (%) —
for calculation of the relative share of the temigs subject to risk of erosion as compared toatlea of the respective
territorial unit.

Indicative values on European levelby the time being no average values of the peage of the lands subject to
erosion risk on EU level could be defined due lttk of data available online.

Indicative values on national levelindicative values for all the municipalities iulBaria have been calculated on the
basis of GIS analyses through tMedel for assessment of the water erosion (A&knex ). That model developed by
SLM includes assessment of the possible and aetoalon risk; to that aim soils are divided inted&egories on the
basis of their susceptibility to erosion (Table 1).

) Susceptibility to erosion
Encoding used

0 Residential areas, waters, rocks

Very poor susceptibility to erosion

Poor susceptibility to erosion

Average susceptibility to erosion

Average to strong susceptibility to erosion

Strong susceptibility to erosion

o O | W N -

Very strong susceptibility to erosion

Table 1. Classification of soils according to theisusceptibility to erosion

The municipality of Opan (Stara Zagora district)s Heeen declared as the municipality with the lowemhmon
susceptibility to erosion on the basis of the daltons performed; on its territory 68.12 % of theil are poorly
susceptible to erosion. The rankings are lead byrhbnicipality of Tryavna on whose territory 78 %®of the soils are
very strongly susceptible to erosion.

As a result of the analysis performed, averageeghy classes are been set for the entire courtiey are presented in
Table 2.
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Susceptibility to erosion by classes for the entirerritory of Bulgaria
Classes 0 1 2 3 4 5 6 Total

Unit of
me.

km? | % |km?2| % |km?2| % |km?| % |[km?| % |km?| % |km?| %

Area 6668.| 6.03 | 4214.| 3.81 | 13137| 11.88| 20362| 18.41 | 58234| 52.66| 3594.| 3.25 | 4378.| 3.96 110590.321
952 % 069 % .964 % .004 % .759 % 563 % 010 % '

Table 2. Susceptibility to erosion by classes in Byaria

It has been found out on the basis of the analysassthe greatest share of the soils in Bulgara66 %) are with
average to strong susceptibility to erosion.

Suggestions for target values for Bulgaridghe interpretation and use of the indicatorha tegional planning process
would be possible and useful if target values anréspective territorial level are set. Those \&loeuld concern the
decrease of the actual erosion risk in each temitanit and could be defined after expert anayse the lowest

administrative level, i.e., municipalities.

2.4 Possibilities for measuring the indicator

The main possibilities for measuring the indicatoincern the performance of GIS analyses throughmbdel for
assessment the water erosion risk which was deséldry SLM. The calculation of the indicator could Hone
automatically, through development of specialisgftigre tools in addition to the used main GISwafe (ArcView).

2.5 Methodology used for data collection and analis

The model for water erosion assessment is a gelaigragformation system (GIS) integrated with a mdde forecasting
the possible average yearly soil loss due to empsioecially adjusted to the situation in Bulgafihe model helps to:

e |ocalise territories which require special care ardd purposeful/selective research and measppéisation
aimed to limit erosion;

e choose measures and technologies to combat/coantnasion in order to reduce soil loss within ataia
watershed/catchment area;

¢ model the climate changes influence on soil andpawts resources;
¢ model the water resources potential and surfaceffun

e set the territories for waters protection;

e assess the desertification risk;

o develop legislative measures for protection theafarosion.

The model classifies the soils in six classes atingrto their susceptibility to erosion. The modBbws calculation of
the potential and real erosion risk on a certamggaphic level thanks to the analysis of a serfésdicators and data.

The model and data base are maintained and updiategearly basis by experts of the Executive Emvitent Agency.

2.6 Suggestions for improvement in the methodologgnd monitoring of the indicator for the different levels of
planning

The development of specialised software productsas in GIS environment for calculation the value the indicator
on the different territorial levels (on the basistee CORINE Land Cover and the SLM model outputfiavill make the
process of calculation and update of the indicsigmmificantly easier and faster.

2.7 Legal and institutional analysis of the indicadr

The long-term monitoring of the indicator dependstle creation of efficient mechanism for data exiibn, update,
processing, storage and analysis. As far as thpubwdata source is a state institution, the necgsseeps for
implementation of long-term monitoring by MRDPW @bbe the following:

- organisation of inter-institutional meetings withxd€utive Environment Agency representatives in iorie
clarify the state of the resources available, thesfbilities for cooperation related to the indizamnonitoring on
the different planning levels;
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- conclusion of inter-institutional agreements forogeration and exchange of information wherein the
mechanisms, commitments, deadlines/terms and fasfithe provide resources/data for implementatibiog-
term monitoring of the indicator on the differeavéls of planning are described/stated.

3. ASSESSMENT OF THE INDICATOR
3.1 Main advantages

The main advantages of the indicator concern tladlability of a complex SLM model for assessmenteabsion risk
which provides the possibility for an adequate ntiadeand dividing the erosion risk in different egbries on various
territorial levels. Another important advantagetioéd model is its relation to several anthropogdtype of land use,
measures to combat erosion, etc.) and naturalrfafygpe of soil, terrain, precipitation, etc.) whiallows to monitor the
influence of the human activity over the land delgteon and recovery.

3.2. Main disadvantages

The main disadvantage of the indicator and the |ldped model for assessment is that only valuegpential and
actual erosion risk could be defined on modelingivaut no specific statistical values of the &gk in the country are
used (due to the lack of such statistical inforomai

3.3 Expenditures related to the development, monitong and update of the indicator for the strategicplanning
goals of MRDPW on national, regional and local leve

The possible expenditures related to the developnmanitoring and update of the indicator could dieided into
several groups in accordance with the stages afreéakiving and processing:

- data finding and update as the source of the output data for calculathegindicator values is a state
institution which could provide the data withouefeexpenditures on data finding are not envisagethat
stage;

- processing and analysis of the collected datéie analysis of the collected data in GIS envitent by
experts of the Executive Environment Agency. Addiél analyses for calculating the indicator valoas
different territorial levels are necessary; theuldobe conducted by MRDPW officials after the nseeg
training. On this stage there is no need of enguaniditional resources (opening of new jobs or lpase of
equipment);

- implementation of periodic monitoring, developmemid update of data base this activity could be
performed by MRDPW officials after training and doeot need/require additional resources (new jobs
opening or purchase of equipment). The data bade be created in the information environment otégs
data base without any need of purchasing a servepexialised software. The following condition®sla
fulfilled to that goal:

1) conclusion of inter-institutional agreements witkeEutive Environment Agency and/or the Cadastre
Agency for providing of information (output data);

2) development of specialised software tools (workim@IS environment) for calculating the indicator
values from the output data;

3) orgainsation of training for MRDPW officials resmamle for maintenance of data base and
calculation of the indicator values.

3.4 Graphic presentation of the indicator
By now two options for graphic representation @& ihdicator could be proposed:

1) By percentage presentation of the areas of a certain territouniait with different degree of
susceptibility to erosion — Fig. 1
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Fig. 1. Susceptibility to erosion of soils in Bulgaa (by classes)

2) By mapping- presentation of the geographic distribution @féneas in a certain territorial unit with
different susceptibility to erosion — which inclupgieesentation of the risks in categories and looati
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Fig. 2 Existing risk of erosion on the territory of Dospat municipality

3.5 Interpretation of the indicator for the MRDPW strategic planning goals on national, regional anddcal level
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The proposed indicator could be interpreted forNtRDPW goals concerning the monitoring on the extdnntegration
of the Rio Conventions targets in the process gfor@l planning on national, regional and localelevhe indicator
could be used to the goals of the planning aftémishg target values (maximum share/percentagehefterritories
subject to erosion risk) for each municipality.

On that basis adequate governmental decisions mongeregional planning on national, regional aodal level could
be made; the MRDPW would be able to conduct sydiemaonitoring and purposeful policy for achievernéme set
targets.

4. TECHNICAL INFORMATION

4.1 Summary of the technical information
e Name: Share of the territories subjdcthigh erosion risk
e Status: available

o Definition: the indicator shows the relative share/percenvhgige territories subject to high erosion riskifro
the entire area of a certain territorial unit (naijmality, region, state)..

e Geographic coveragePan-European
e Time coverage:after year 1990
e Frequency of update:yearly

¢ Data sources:Executive Environment Agency

4.2 Possibility with integration with GIS

The provision of output data from CORINE Land Colgrthe Executive Environment Agency in an appraerformat
(raster image, shp files) provides full possikektifor integration or interpretation of the indaain GIS environment.

4.3 Sources

33. Report “Indicators for Monitoring Global Environmed Issues Integration in the Process of Regional
Development in Bulgaria — General Description”, Ad@der Kotsev, PhD, DSc, 2009

34. ,, Consultation on Clarification and Improvementtbe Model for Water Erosion Risk Assessment”, Ivan
Nikolov, Svetla Rousseva, Vihra Stefanova, 2006

35. Survey ,GIS sources of information related to #pplication of the Rio Conventions in the regioaatl spatial
planning”, Maria Novakova

36. Eurostathttp://epp.Eurostat.ec.europa.eu/portal/page/pdeavironment/data/main_tables
37. UNCCDhttp://unccd-sim.org/files/UNCCD_Convenion_BG.pdf

38. NAP, http://unccd-sIm.org/files/3-NAP_final BG_Sept.pdf

39. Erosion model, SLMhttp://unccd-sim.org/files/1-Water% 20Erosion%20mo86&. pdf

40. PROJECT Sustainable Land Managemaiip://unccd-sim.org/

41. http://www.eea.europa.eu/publications/CORO-landcove

42. http://www.mrrb.government.bg
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INDICATOR 7: Degree of achieving the national targe for use of RES and energy efficiency

1. GENERAL DESCRIPTION

1.1 Target domain

Climate changes

1.2 Key political issue addressed by the indicator

To what extent are the activities aimed to encoeithg introduction of energy efficiency and usafjeenewable energy
sources important within a certain territorial @nit

1.3 Definition of the indicator

The indicator depicts the amount of saved energyutih implementing measures for energy efficienmy the amount
of energy produced by renewable energy sourcesmatlgertain territorial unit (municipality, regipstate) as compared
with the national targets set in that field.

1.4 Background

Reducing to minimum the losses of electric poweat gnaranteeing of ecologically clean/environmergnidly electric
power through RES contributes directly to decraasite usage of fossil fuels for energy productind thus plays quite
a positive part in diminishing human activity influce on climate changes.

Greenhouse gases are at the root of the humariaiuon climate changes. The amount of carbondkowihich is a
result of burning fossil fuels and some other sesi@onsists 40 % of all greenhouse gases; thdtystvis regarded as a
key factor in climate changes. Energy productionRES is the main alternative of the energy producthrough
burning fossil fuels. As the former is considered “elean” energy regarding greenhouse gases (iticplar CO,)
emissions in the atmosphere, the wider use of rabnenergy sources has been strongly encouragtteprovisions
of various international and national strategicudnents.

The introduction of energy efficiency measures ttuigs the other pivot aimed to diminish energgsks and
respectivelyCO, emissions on international level. The goal of thergy efficiency measures is to optimise the energy
consumption in both industry and households thraagging efficiency and decreasing losses in thesmof generating,
transfer and use of energy.

The indicatoDegree of achieving the national target for us&k&S and energy efficienbys been suggested in order to
provide the opportunity for presentation of theuattsituation in the respective territorial unijléwing the trends and
dynamics of measures related to climate proteatiomlifferent territorial levels as well as for coangon with the set
national targets in the two areas and with the pemo level tendencies. On that basis the respeadditvenal and regional
planning and regional development policies couldipdated and implemented with the purpose of redugreenhouse
gases emissions in accordance with Bulgaria's mateynal commitments undertaken by the country uride UN
Framework Convention on Climate Change.

1.5 Relation between the indicator and the targetraa

Energy efficiency and the relative RES share groavehdirectly related to the UN Framework Convantim Climate
Change (UNFCCCY. The Convention provides for the framework requieats for intergovernmental measures aimed
to fight climate changes. The most significant gofithe Convention is to achieve stabilisation ofephouse gases
concentrations in the atmosphere as those aretlglinetated to human activity influence on climatgstem. The
Convention is ratified by 189 states and is in éostnce March 21, 1994. Bulgaria has signed thev@uion in 1992,
ratified it in 1995; the Convention is in force fmur country since the date of ratification.

The legally binding status of the Convention hasrbgromoted to a significant extent by the 1997 tisyRrotocot®; the
latter shares the task, principles and institutioiithe Convention but binds the developed statesr(tries enumerated in
Annex 1) with individually specified, legally bindg targets for limitation of or decrease in theieephouse gases
emissions. By now 168 countries and the EU havBegthe Kyoto Protocol. Bulgaria has signed itlig08 and ratified
it in 2002, it is in force since 2005.

2" http://unfccc.int/2860.php
2 http://unfccc.int/kyoto_protocol/items/2830.php
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In implementation of the country’s obligations undgrective 2001/77/EC and Directive 2006/108/Efg National
Long-Term Programme for Usage Encouragement of Rainle Energy Sources 2005-2015 (adopted by a DeciH
the Council of Ministers from October 19, 2006)tatathe indicative target of 11% share of the slegower being
produced by RES in the gross domestic consumpti@®10. The Programme is in accordance with thermgéiconcept
for RES development in the country as well as whih set indicative targets for production of eliegrower from RES
and the means for their achievement. The Prograaiseesets down measures and policies aimed to emg®the usage
of RES in the energy balance of the country.

The indicator is also directly related to Directi2@06/32/EC on energy end-use efficiency and ensggyices. The
Directive sets the main goal of all Member Statésctvis to reach until 2016 saving of fuels andrgpet the rate of 9
% of the average value of the energy —end consompliring the period 2001-2005.

Strategic documents on national level which dephet international commitments of the country andmach the
indicator is also related are as follows:

e Directive 2001/770f the European Parliament and of the Council enpfomotion of electricity produced from
renewable energy sources in the internal elegirogrket;

e Directive 2006/32 of the European Parliament andhef Council on energy end-use efficiency and energ
Services;

o Directive 2002/91 of the European Parliament anthefCouncilon the energy performance of buildings;
e Energy Strategy of Republic of Bulgaria;

e National Long-Term Programme for Usage EncouragéwieRenewable Energy Sources 2005-2015;

¢ First National Action Plan on Energy Efficiency 6(8-2010;

¢ National Long-Term Programme for Energy Efficienoyil 2015.

The indicatorDegree of achieving the national target for useR&S and energy efficienaflows the progress in the
target areas related to UNFCCC to be followed als agethe degree of accomplishing the set targdinid climate
changes on regional and national scenes.

2. METHODOLOGY AND DATA SOURCES
2.1 Data availability (in Bulgaria and on international level)

Both markers for reporting he indicator are ensunétt up-to-date and statistically reliable natibrevel data to be
received respectively by MEET and Energy Efficiesayency; combined with the data under Indicatoh&ytwould
present the overall picture of the state of impletagon of Bulgaria’'s commitments on different lisven compliance
with UNFCCC and the Kyoto Protocol.

The availability of comparable data on EU level Bhyrostat and other sources) concerning thosedtatic will give the
possibility for making comparative analyses andruied trends. Most probably, since 2010 data onitdecators would
be collected by NSI on regional level too, takingpi consideration the Eurostat requirements. Tkatmn of regional
structures of Energy Efficiency Agency would aslwehtribute to ensuring regional level data.

On international levelhe Eurostaf, data which are statistically reliable and provearly information for all countries
could serve as a point of reference. The RES assedsystem developed by Eurostat includes thevitatig indicators:

- Electric power produced by RESmeasurement unit - % of the overall energy conmion per year;
- Primary production of renewable energyneasurement unit - 1,000 tons in oil equivalemg)t

- Primary production of renewable energy per sectgp®s (solar, hydro, etc) measurement unit - 1, 000
toe.

A system of specific indicators concerning indesesh as primary and end-use consumption of enprggary and end-
use energy efficiency, etc., on which there areughcstatistically reliable data on level EU 27 @&ng in use regarding
energy efficiency.

ZEurostat is the statistical office of the Européé#mion situated in Luxembourg. Its task is to previthe European Union with
statistics at European level that enable compasison between countries and regions.

http://epp.Eurostat.ec.europa.eu/portal/page/gBuabstat/home/
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On national levelin Bulgaria the data to use for calculation ofitmdicators are provided by the following instituito

- Ministry of Economy, Energy and Tourismos the basis of the annual reports for implemeésrabf the
respective strategic documents;

- Energy Efficiency Agency on the basis of the annual reports for impleatésn of the respective strategic
documents.

The available now data on the indicator allow daltons and analyses on national level to be maud&ewn the lower
territorial levels (municipalities and planning r@gs) such calculations are impossible becauskeeofick of output data.
However, we have to take into consideration the et the Energy Efficiency Agency is in the pree@f establishing
its regional structures all over the country; thauld allow collection and analysis of information energy efficiency
and RES on regional level.

NSI is also in the course of introducing indicatoosicerning the collection and analyses of datarmigy efficiency and
RES in the country in accordance with its reportdjgations towards Eurostat. So it is highly pokesthat after 2010
the indicator would benefit from availability of meoreliable statistical data for calculation of #slues on different
territorial levels.

2.2 Period for data collection/update

The data on the progress in achieving nationalegra goals and priorities which regard RES andakEkreported on by
the respective institutions yearly.

2.3 Units of measurement and sample values
The units of measurements used for both indicatarghe following:

1) Energy produced by RES measured is GWh and/or % (share) of the electric power produzg RES in the
gross internal consumption;

2) Saved energy through application of EE measunegasured in saved MWh or toe.

Indicative values on national and European levelccording to the Kyoto Protocol, each EU MemBtate has set
national targets for using RES and measures taeeehhose targets. On the basis of the MembersStafeorts, the
European Commission defines to what extent thenaliindicative targets are in compliance with ¢iverall indicative
target of 12% of the gross national energy consiompintil 2010; in particular with the indicativéare of 22,1 % of
electric power produced by renewable energy sourctse overall electric energy consumption of @@mmunity until
2010.

The Directive 2006/32 of the European Parliament @inthe Council on energy end-use efficiency anergy services
sets the main goal of all Member States — theylshi@ach till 2016 saving of fuels and energy & @mount of 9% of
the average value of the end-use energy consumgiuigmng the period 2001-2005.

Suggestions for minimum, maximum and average vdbreBulgaria— the target of Bulgaria as set in the Kyoto Protoc
is reducing the greenhouse gases emissions withs8é6mpared to the values of the year 1990 deéindzhse year, i.e.,
reference point in the Protocol; the Bulgarian aioiss were then 75 million tons.

Target values for energy production by RES havenbsst on the basis of the Kyoto Protocol and theediive

2001/77/EC; they have been defined as 11 % of thmmtcy’s overall energy production. This target ¥d1has been
reached in 2007 thanks to the favourable weathedittons. However, because of the lack of suffitigrecipitation and
the fact that the main share of RES energy is Ipeeduced by hydroelectric power plants, in 2008 tHrget has not
been achieved (6.5 %).

Bulgaria has endorsed as its indicative nationaietafor energy saving until 2016 an amount of less than 9% of the
end-use energy consumption for 9 years (averagpeidgear) in implementation of Directive 2006/3%aTl means that
the country should guarantee saving energy and idbtal value of 627 ktoe.

The absolute value of the indicative target fordawia which the country ought to prove as the arhafithe energy
saved during the next 9 year period shall be ddforethe basis of the data on the end-user enenggumption during
the last five years for which relevant statistidata have been published, i.e., 2001- 2005.

Unlike the energy efficiency measures, the tarfmtslevelopment of renewable energy sources cameissessed on a
regional level by now because of the different poét for their use determined by the specific gapyic and climate
factors in various territorial units.
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2.4 Possibilities for measuring the indicator

The possibilities for measurement the indicatodude comparative analyses made on the basis obuijgut data
provided by the respective state institutions (Bpétfficiency Agency and MEET).

2.5 Methodology used for data collection and analis

The indicator values could be found out througltation on the basis of the output data; the m®ceuld be (roughly)
divided into two stages:

- receiving and updating of the output data for ecdjeterritorial unit (municipality, region, etcynder both
indicators;

- comparing the values thus calculated with the sategic targets in both fields (RES and EE) onomai
level.

On the basis of the comparative analysis conclgsmmthe efficiency of the respective regional @es could be made
and consequently the necessary measures be taken.

2.6 Proposals for improvement of the methodology ahmonitoring of the indicator for the different planning
levels

N/A
2.7 Legal and institutional analysis of the indicatr.

The long-term monitoring of the indicator dependstloe creation of an efficient mechanism for datiéection, update,
processing, storage and analysis.

As far as the output data source is a state itistituthe necessary steps for implementation ofdimm monitoring by
MRDPW could be the following:

- organisation of inter-institutional meetings witmétgy Efficiency Agency, MEET and Bulgarian Investnts
Agency representatives in order to clarify theestaftthe resources available and the possibilitiesooperation
in the process of the indicator monitoring on tifeecent planning levels;

- conclusion of inter-institutional agreements forogeration and exchange of information wherein the
mechanisms, commitments, deadlines/terms and foofh#te provided resources/data for implementatbn
long-term monitoring of the indicator on the diffet levels of planning are clearly stated.

3. ASSESSMENT OF THE INDICATOR
3.1 Main advantages

The main advantage of the indicator includes thssibdity for uniting/merging the values of two fdifent sub-
indicators; that allows to assess the progressrumgethree strategic axis for fulfilling the statemmitments under
UNFCCC (along with Indicator 3).

3.2 Main disadvantages

The main disadvantage of the indicator is the fhat calculation and reporting of its values shealmade under two
different sub-indicators; that complicates the wonkthe indicator and makes it more labour consgmiimat also makes
impossible an integrated presentation of the indicéas the national target under one of the sdieators might be
reached but under the other one - not).

3.3 Expenditures on development, monitoring and upate of the indicator for the MRDPW strategic planning
targets on national, regional and local levels

The possible expenditures concerning the develognmeonitoring and update of the indicator could deded into
several groups in accordance with the stages afreéakiving and processing:

- data finding and update as the source of the output data for calculathegindicator values is a state
institution which could provide the data withoutacge, expenditures on data finding are not envisage
that stage;

- processing and analysis of the collected datthe analysis of the collected data could be peed in
Microsoft Office Excel or through especially devednl software tool. The analysis could be made by
MRDPW experts after the respective training. On #iage there is no need of ensuring additionauress
(opening of new jobs or purchase of equipment);
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- conducting of periodic monitoring, development apdiate of data basethis activity could be performed

by MRDPW officials and does not require additioredources (new jobs opening or purchase of equif)men

3.4 Graphic presentation of the indicator

The graphic presentation of the indicator concgmnssenting data under both sub-indicators in otdewisually
demonstrate trends and allows comparative analgsisee made. Fig. 1 reveals a comparative analyisden the set
indicative targets for 2010 for the Member Stated lhe amount of the reached share of electric ppweluced by RES

in the gross domestic consumption of electric pawe&006.
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Fig. 1 Share of the produced electric power by RES irgthes domestic energy consumption for 2006 andéatide targets for

2010 for the Member States and total for the EWSHurce: European Commission)

In 2008 the electric power produced by RES (pungiechge hydroelectricity plants excluded) is 2 893Wh and has a
share of 6.5 % in the gross production of elegigwer in the country (fig.2)
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Fig. 2 Structure of the gross electric power product{pumped storage hydroelectricity plants excluded)2f@08 in Republic of

Bulgaria. (Source: Fuels and energy balances for 2008 dfftBET)

3.5 Interpretation of the indicator for the MRDPW strategic planning goals on national, regional anddcal level

The proposed indicator could be interpreted folMlRDPW strategic planning goals on national, regl@nd local level
only after the creation of data base which to mepossibility for making comparative analyses tfexent territorial

levels.




The assessment of the progress in achieving thenaatargets in both axes could indicate to wixkémr the fulfillment
of country's commitments under UNFCCC is amongréggonal planning priorities in the respectiveiterral unit.

In general, the energy efficiency indicator is makevant for assessment of the local policieségional planning; the
explanation is that it is not dependent on thelabdity of potential for RES usage and on the $feclimatic or
weather conditions.

4. TECHNICAL INFORMATION
4.1 Summary of the technical information

¢ Name Degree of achieving the national target for USRS and energy efficiency
e Status available

o Definition: The indicator depicts the amount of saved endhggugh implementing measures for energy
efficiency and the amount of energy produced byewable energy sources within a certain territotiait

(municipality, region, state) as compared withrih&onal targets set in that field.

e Geographic coveragePan-European

e Time coverage after year 2000

¢ Update frequencyyearly

o Data sources Energy Efficiency Agency, MEET

4.2 Possibility for integration with GIS

The availability of territorially bound data proesl complete possibility for integration and intetption of the indicator
in GIS environment.

4.3 Sources:

43. Report “Indicators for Monitoring Global Environméal Issues Integration in the Process of Regional
Development in Bulgaria — General Description”, Ad@der Kotsev, PhD, DSc, 2009

44. NSl http://www.nsi.bg/

45. Executive Environment Agenlaitp://nfp-bg.eionet.eu.int/ncesd/bul/index.html

46. European Environment Agenbitp://www.eea.europa.eu/

47. Eurostathttp://epp.Eurostat.ec.europa.eu/portal/page/pdeavironment/data/main_tables

48. Energy Efficiency Agendyttp://www.seea.government.bg/index.php/dox
49. MEET http://www.mi.government.bg/about/links.html

50. Energy Efficiency Fundttp://www.bgeef.com/display.aspx

51. Information system on international cooperation:
http://www.devco.government.bg/LANGbag/public/pdatabut.php

52. Bulgarian Investments Agenbitp://www.investbg.government.bg/index.php

53. Assaciation of Producers of Ecological Energy
http://www.apeebg.org/info.php?pg=news&level=2 &sub&newsid=1169

54. Bulgarian National Bankhttp://www.bnb.bg/bnb/home.nsf/vPages/S_FDI_ADS 1999-
2008 stock/$File/1999-2008 S FDI_Stock industrygsdb

55. State Energy and Water Regulatory Commisditip;//www.dker.bg/index.htm
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[ll. CONCLUSION
1. Assessment of the readiness for introduction of thalready developed system of indicators

We can conclude on the basis of the developed itesihpassports for the system of strategic indisatbat by now the
latter are secured with reliable statistical outgata, generated by trustworthy sources. These atatial be used for
calculation and monitoring of values of the respecindicators on national level.

As far as it is completely possible to calculate talues of all indicators on national level, tisahot the case with the
different groups of indicators regarding the proomsof information and availability of GIS connedtimformation at the
lower planning levels (region, municipality, resitial area). The indicators whose values shalldteutated on the basis
of analyses in GIS environment benefit from grdadesount of information available (i.e., Indicatdrs2, and 6); the
next in the line according to that criterion areogh indicators for whose calculation NSI and thesdtxve
Environmental Agency generate regional level dag, (indicators 3, 4, and 5) while by the timenrgethe available
output data for indicator 7 only allow analyse®#&made on national level.

With regard to the forthcoming establishing of el structures of the NSI and Executive Environi@eAgency and
the expected introduction of monitoring indicatensh regard to energy efficiency and renewable gpeaources in the
work of NSI, the problem shall be solved soon alhthe indicators would be secured with output dataanalyses on
regional and local level.

2. Necessary steps for introduction and functioning othe proposed system of indicators

The first steps necessary for introducing the systé indicators have already being implemented HRINPW; they
concern the inclusion of the system in varioustegi@ documents for regional planning and a nundfesecondary
legislation acts. The next model steps for insbndlisation and putting into practice of the systef indicators may be
the following:

- concluding inter-institutional agreementsn order to ensure output data for calculating indicators; the
agreements will be concluded with the respectiveegumental institutions — Executive Environmental
Agency, NSI, Energy Efficiency Agency, Ministry BEonomy, Energy and Tourism;

- development of software software for automatic calculation of the indaraf based on analyses in GIS
environment for different territorial levels anditsrby assigned indicators;

- development of structure for data basesontaining information on indicators at MRDPWdanstructions
for its maintenance and update;

- trainings for MRDPW officials work with the developed software, data base, taong of the system of
indicators and conducting of analyses.

3. Expenditures related to the process of monitoring fathe chosen indicators on behalf of MRDPW

In the current situation there is no immediate nekegurchasing additional equipment and softwargobs creation
thanks to the availability of the necessary equigtmsoftware and well-trained experts at the MRDPWat is why the
main expenditures for monitoring of the chosendatbrs by MRDPW will be the following:

- software application developmentthe development of three GIS analyses toolgpgaed to be completed
in the final stage of the implementation of thejpcbRio Conventionghe necessary funding will be ensured
under the project framework during the first h&l2610;

- development of data base structdreontaining information on indicators at MRDPW anstructions for its
maintenance and update — the data base does noerpgrchase of additional server or specialisfthare
applications (it could be created under Microsoft® or Access Database ); that is why such experedi
are not envisaged. The structure and the instmgtior its use could be developed by MRDPW officiat
an external expert within a few working days.

- trainings for MRDPW experts trainings of the experts in charge for workinghathe developed software
tools, database, system of indicators monitorind analyses preparation could be outsourced to retter
subcontractors to complete it within 1-2 working/sla

- indicators monitoring— expenditures for monitoring and generating aénthtic analyses on different
territorial units in accordance with the introduceteria could be met by two possible ways: thitoug
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including those obligations in the jobs descripgiarf the respective officials at MRDPW or througisw&ing
of additional remuneration on basis of working hgldgaily rate (by funding under external projects).

4. Possibilities for further development of the proposd system of indicators

Although the proposed system of indicators encosgsmsndicators under the three Rio Conventionss d bit too
general and should be subject to further developraed improvement. The improvement to come wouldiipged to
find a better balance between and specificatiothefnumber and scope of the indicators distribatecbrding fields,
their particularities, calculation methodology aalivas the possibilities for data analysis for preeiodic monitoring.

However, this would only be possible after theadtiction of the system as it is now and the anslg§its advantages
and disadvantages after a certain time of opergbarannual basis). That is why at the currentesitgs necessary to
take all the steps and make all the efforts taohice the system and make it functioning in then&drwhich is being
suggested in the current assignment.
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IV. APPENDIX

Annex 1 Data on indicators 1 and 2 (territory in sq.km agldtive share in %) for all the municipalitiesBalgaria

(Source: Expert analyses in GIS environment, 2009

Annex 2 Expenditures on environment protection and regoper capita by statistical regions and distri2300-

2007)(Source - NSI, 2009)

Annex 3 Soil susceptibility to erosion in all the munidigas in Bulgaria(Source — Expert analyses in GIS

environment, 2009)
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