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COMPETITIVENESS AND SUSTAINABLE DEVELOPMENT

OF AGRI-FOOD SECTOR

KOHKYPEHTOCMNOCOBHOCT U YCTOUYMBO PA3BUTUE

HA ATPOXPAHUTEJIHUA CEKTOP

THE EFFECT OF CLIMATE CHANGE ON AGRICULTURAL

PRODUCTION IN BULGARIA

Natalia Stoyanova
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Abstract: Plant organisms are phenological indicators of weather
and climate and are often used as a non-instrumental tool for its analysis.
The reactions of crops, their growth and development are a direct result of
environmental conditions. Solar radiation, air temperature and
precipitation are the main factors that determine their productivity. In
search of the environment-plant connection, the science of agricultural
meteorology emerged. This publication systematizes some of the main
challenges facing agriculture and the main measures for adapting the
sector to modern climatic conditions. Climate change and fluctuations lead
to changes in the conditions of growth and development of agricultural
crops. This has a direct bearing on the way the world produces, distributes
and consumes food. Climate is directly related to the way and prospects
for global production needed to sustain the human population. The number
of people in the world is expected to grow to 10 billion by 2050. This poses
a huge challenge to the global community on how to feed an additional
2.3 billion people through environmentally friendly methods and climate

change.

Keywords: climate change, agricultural production, Bulgaria.
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Introduction

At the beginning of the 21st century (as of 2017) in Bulgaria,
scientists from the National Institute of Meteorology and Hydrology (NIMH)
report an increase in average air temperature by 0.8°C compared to the
period 1961-1990, as well as a change in precipitation distribution
(Marinova et.al, 2017). Unlike the end of the last century, when the upward
trend was well expressed in Northeastern Bulgaria (Koleva & Alexandrov,
2008), research now shows rising temperatures in southern and
southeastern Bulgaria, defined as an area of frequent droughts in which
cultivation of spring crops is risky in terms of humidification conditions in
general. There has been an increase in the number of hot days (t max.
<32 °C) in recent decades. In most stations there was a statistically
significant trend of increasing the number of hot days by an average of
3 (4) full days per decade. On icy days, which are related to the nature of
winter, there is a statistically significant decrease of 2 to 3 full days
(Gospodinov, I. ed. (2020)). because precise, local studies related to the
conditions of the individual regions are needed here. In this direction the
researches in the field of agrometeorology and agroclimatology are also
oriented. This leads to a change in the length of the potential growing

season, faster accumulation of the required temperature sums and
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shortening of the interphase periods, which affects the yield of agricultural

crops. irrigation, selection of appropriate types and varieties of crops.

The agricultural sector is focusing on environmentalists (Sarov,
2019) as food production is one of the main causes of global
environmental change: agriculture accounts for 40% of world land
production and food is responsible for 21% of global greenhouse gas
emissions. and 70% of freshwater use. In the context of several key drivers
of change (demographic and economic growth, changing consumption
patterns, technological progress, integration of global trade or climate
change), all of which will affect the agricultural value chain, the agri-food
sector will have to adapts to this growing demand for food, while tackling

the challenges of sustainability and health.

Climate change in Bulgaria and their connection with the

agricultural sector

Some climate models simulate an increase in air temperature for
Bulgaria in the 21st century by between 2°C and 5°C when doubling the
amount of carbon dioxide in the atmosphere. The projections are for more
precipitation during the cold half of the year, in the period of moisture
accumulation, when the plants do not have vegetation. During the warm

half of the year the precipitation will maintain its levels or will decrease,
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which will increase the intensity and frequency of droughts and torrential
rains. Modern climate forecasts are indicative and provide guidelines for

the development of sectors.

The agri-food industry is a key pillar of the Bulgarian economy. It
accounts for approximately 20% of total industrial production.71 It has a
strong impact on both domestic and foreign trade, affecting Bulgaria’'s
export earnings, domestic consumption and the overall living standard of
the population. The value of the sector's final production was

EUR 5.4 billion in 2018 (Table 1), which marks a 38% increase since 2010.

Table 1. Annual production value of food and beverage manufacturing in

Bulgaria

2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018

Production

value 3045|4222 | 4380|4511 | 4476 | 4690 | 5025 | 5321 | 5456

(EUR million)

Source: Eurostat, 2019

The accession of Bulgaria to the EU in 2007 has significantly
affected the Bulgarian agri-food sector. Enterprises in the sector, which
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were already subject to privatisation, buy-outs and foreign direct
investments, needed to comply with much stricter food safety regulations
and to adapt to higher levels of competition from the common market. Like
the agriculture sector, this has resulted in restructuring and consolidation.
Increasedinvestments into technologies, know-how and marketing have
been necessary for the continued competitiveness of Bulgarian agri-food

enterprises.

On-farm processing is the most popular in the fruit and vegetable,
dairy and meat sub-sectors. These farmers sell directly to consumers
(e.g. in dairy it is now common to have vendor machines with fresh milk to
be placed in villages and daily re-charged from the dairy farm). As a next
step, their marketing strategies cover contracting with local (in villages or
small town) small-sized supermarkets and the careful expansion of sales,
first, regionally, and then in more regions or nation-wide. The setting up of
farm direct sales markets (where also processed food could be sold) is
rather difficult at the moment, with the Wednesday market at the Ministry
of Agriculture, Food and Forestry in Sofia being the most prominent and
successful example. The RDP is yet to open the relevant measure, which
can be a turning point for many small-scale farm processors and also

farmers.
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The agri-food sector exports to 160 markets worldwide. In 2018,
Bulgaria’s total exports were EUR 28.6 billion, of which 11.8%
(EUR 3.4 billion) were from the agri-food sector. While this marked a year-
on-year increase of 3.8%, exports have been relatively stable over the
longer term. The top agri-food exportsare cereal and vegetable products,
at EUR 1.9 billion, and foodstuffs (baked goods, chocolate, canned
vegetables, etc.), at EUR 1.3 billion. EU countries are the main customers
for Bulgarian agriculture and agri-food goods due to the more favourable
trade conditions within the European Single Market. In 2018, the trade of
agriculture goods with the EU increased by 5.3% compared to 2017, and

accounted for 75% of Bulgaria’s total agriculture exports.

The formulated measures for adaptation, activities in Bulgaria

According to a study by the European Parliament's Committee on
Agriculture and Rural Development in 2019, measures are recommended

to include:
» methods of genetics and selection;
> the use of crops with higher nutritional value;

> 10T (Internet of things) technologies for collecting and publishing

information about production processes and the farm;
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» agricultural automation;

» automatic management, monitoring and analysis of soils, areas,

health status;
» optimization of agricultural processes;

» transparency, efficiency and accountability in the chain from

producer to consumer.

> In our country, the efforts include blue-green government policies
aimed at investing in precision research and sustainable development in

the sector.

Seventy percent of the water resources are formed at higher
altitudes and forest vegetation, 60% of which meet the needs for irrigation.
Irrigation is an active measure of impact that is needed both in relation to
drought and in general. The expected warming and reduction of
precipitation amounts, especially in the warm half of the year, directly
affect water quantities. Due to the condition of the irrigation facilities,
irrigation is not used rationally. Several initiatives stand out in this

direction:

» The main goal of the SuWaNu project is to develop technologies
offering services for transnational cooperation within "research-oriented
clusters”, including universities, local authorities, research centers,

technology companies, enterprises, farmers and agricultural associations
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related to waste treatment. He also leads agriculture in five different
countries: Germany, Spain, Greece, Malta and Bulgaria. These services
will provide and facilitate the exchange of knowledge on water and food
alternatives for all project members, create business opportunities in the
field of focusing and further expand the support of stakeholders from
countries outside the consortium, while providing solutions to the above-

mentioned problems facing Europe.

> "Project proposals from" Irrigation Systems "EAD", "Project
proposals from irrigation associations and other legal entities for the
restoration of existing hydro-ameliorative irrigation facilities". The first will
support only projects submitted by the company. The total amount of
financial assistance under this procedure is EUR 45,419,274. The
maximum amount for one project is 6 million euros. The second eligible
candidates are legal entities established and registered under the
Irrigation Associations Act (LAA) and entered in the register of Irrigation
Associations and legal entities, as well as established and registered
Cooperatives Act. The total amount of financial assistance under the
procedure is EUR 5,046,586. The maximum amount of eligible costs for
the entire period of implementation of the RDP 2014 - 2020 per applicant

is 1.5 million euros.
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The National Program "Intelligent Plant Breeding”, funded by the
Ministry of Education and Science (MES) for a period up to 2024 and with
a total budget of BGN 4.5 million provides through targeted scientific and
applied research related to the application of artificial intelligence in
agriculture, to reduce costs for farmers, improve soil management and
water quality. The aim is to reduce the use of fertilizers and pesticides,
reduce greenhouse gas emissions, improve biodiversity and create a

healthier environment for farmers and citizens.

The second program "Intelligent Animal Husbandry" envisages the
creation of innovative methods and tools for intelligent and efficient
development of animal husbandry with reduced human resources and
reduced environmental impact. Researchers and breeders will have easy
and controlled online access to tools, resources and tools for collaboration,
to high-performance information and communication technologies for
calculations. They will have the ability to connect, to store data, to access

virtual research ecosystems and client networks.

Analysis of demand for finance

The potential total demand for finance combines both met and unmet
demand. The met demand consists of the value of all applications for

finance which were approved by the financial institutions in the relevant
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year. The unmet demand consists of the assumed value of applications
rejected by a financial institution, offers of credit refused by agri-food
enterprises, alongside cases where farmers are discouraged from applying

for creditdue to an expectation of rejection or refusal.

The lending market for the agri-food sector is less concentrated than
for the agriculture sector. While Unicredit Bulbank also dominates lending
to the sector (around 20% share), other important players include DSK
Bank, United Bulgarian Bank, Eurobank and Raiffeisenbank, each of them

having around 10% of the market.

Financial products

While banks view the agri-food sector as being less risky than
agriculture, the agri-food sector still receives more loan rejections
compared to other sectors of the economy. This is caused by the fact that,
in general, their businesses are connected to the agriculture business
cycle and are therefore exposed to similar risks (e.g. weather,
seasonality), although processors can mitigate these risks since they can

also

Based on the Agri-food survey, the unmet demand for the agri-food
sector in Bulgaria is estimated at EUR 178.5 million.
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According to the Agri-food survey, most of the funding in the agri-
food sector comes from own funds (87%). The importance of banks in
meeting financial needs is below the EU 24 average for all loan products
(Figure 35). Interviews with agri-food enterprises confirmed that the main
reason why they rely on their own funds is to ensure full control over their
business risk. These considerations explain why the majority of
enterprises had not applied for external finance. Of the 33% of agri-food
enterprises that applied for bank financing in 2018, long-term loans (17%),

credit lines (14%) andmedium-term loans were the most popular products.

The level of non-performing loans (NPL) in Bulgaria has been on a
declining trend but remains higher than the EU average. According to
figures from the National Bank of Bulgaria, NPLs as a share of total loans
had decreased to 5.94% in 2019. The share of NPLs to non-financial
corporations was slightly above those levels and stood at 6.8%. While the
NPL ratio for loans to non-financial corporations was 17.15% at the

beginning of 2016.

Large-sized agri-food firms have contributed to the high NPL ratio.
Banks mentioned that not all investments made by their agri-food clients
have had a positive return. Increased volatility on local and foreign markets
has resulted in lower cash flows and in the crippling of the enterprises’

ability to pay their instalments.
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As indicated above, while interest rates have been decreasing over
the last few years, they remain at relatively high levels. This is particularly
the case for short-term credit. Interest rates have also been fluctuating
recently, making financial planning challenging for agri-food enterprises.
Long-term loans show a downward trend in interest rates and at present
keep the lowest ever rates, at approximately 2.8% (for local currency

loans).

Some of the small-sized enterprises are relying on informal credit
providers to re-finance their debt, paying high interest rates and often

being impacted by hidden terms in the contracts.

Banks require collateral for loans. They primarily accept buildings,
land and facilities but, in general, all assets that can be easily converted
into cash and for which the banks can have access to the legal titles are
acceptable. For new entrants that are establishing their own start-ups and
do not possess any assets, banks require property of the owner (real
estate in urban areas) or contracted financial aid under the measures of
RDP. For medium and Ilong-term investment loans, agri-food
entrepreneurs often cannot provide the required collateral. They remain
interested in guarantees providing higher than the current guarantee rate

and of bigger supply.
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The main criteria that influence the decisions of the agri-food
companies in choosing the most suitable financing partner are 96 the
longer grace periods and lower interest rates they could be offered. This
finding indicates that, when it comes to larger-sized enterprises, there is
competition among the finance providers. This also means that large-sized
agri-food enterprises can shop around for the best offers in terms of

interest and fees, maturity, collateral and repayment schedule.

Product features and accompanying lending policies do not
adequately reflect the business cycles of the banks’ clients. Banks are
often unaware of the slow ramp-up time of investments, and the
subsequent returns from them, per sub-sector, because of the time

needed to establish agri-food assets and production facilities.

Also, banks do not have a tailored marketing strategy for agri-food
SMEs and are unaware of how to best approach this client segment, as
indicated in interviews with agri-food enterprises. This means that
enterprises are not being made aware of new credit products available to
them. The main communication tools that banks use are personal advisors
who are responsible for providing information on new products and

services.
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Conclusions
The main conclusions of the report are several:

First, climate change is already affecting people and ecosystems:
dangerous events caused by changing weather patterns, including floods,
droughts, forest fires and extreme heat, are becoming more common
around the world. Climate change directly affects food and water security.
Any warming can lead to reduced yields in conditions of growing demand

for food and raw materials.

And secondly, among the causes of climate change are
anthropogenic activities such as changes in the structure and use of land,
which cause approximately a quarter (23%) of human emissions; food
production, deforestation and desertification are among the causes of
climate change on land; degraded lands do not have the ability to absorb

carbon and can actually release carbon.

Climate change and human activities can harm the earth to the point
where it becomes a net source of carbon emissions, and soil is also an
element that can have a significant effect on climate change depending on
management decisions. More than 2.7 billion people worldwide are
affected by desertification, which means thatnearly 1/3 of the world's

population has lost productive land, to be used for agricultural purposes.
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Proper soil management can be applied to depleted soils in an area
slightly larger than Europe, improving people's livelihoods and economic

opportunities.

And third, to adequately respond to climate challenges, action is
needed to protect ecosystems, because approximately 72% of the icy land
is affected by human activity. Among the conclusions made is the thesis
that maintaining wild and free from human pressure areas is crucial to

saving biodiversity and reducing emissions.

It is necessary to change the culture and healthy diet, associated
with the reduction of waste. If food waste is reduced, an additional one
billion people will be provided with food. Reducing the consumption of food

of animal origin can contribute to reducing pollution from livestock.

Climate change and fluctuations lead to changes in the conditions of
growth and development of agricultural crops. This has a direct bearing on
the way the world produces, distributes and consumes food. Climate is
directly related to the way and prospects for global production needed to
sustain the human population. The number of people in the world is
expected to grow to 10 billion by 2050. This poses a huge challenge to the
global community on how to feed an additional 2.3 billion people through

environmentally friendly methods and climate change.
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The agricultural sector is focusing on environmentalists, as food
production is one of the main causes of global environmental change:
agriculture accounts for 40% of world land production and food is
responsible for 21% of global greenhouse gas emissions. and 70% of
freshwater use. In the context of several key drivers of change
(demographic and economic growth, changing consumption patterns,
technological progress, integration of global trade or climate change), all
of which will affect the agricultural value chain, the agri-food sector will
have to adapts to this growing demand for food, while tackling the

challenges of sustainability and health.
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TO THE FLUCTUATIONS OF THE AGRO-CLIMATIC CONDITIONS
FOR THE DEVELOPMENT OF VITICULTURE IN A CERTAIN

VITICULTURAL REGION ON THE BASIS OF LAND DATA

Plamen Lakov

University of agribusiness and rural development, Bulgaria

KbM KOJIEBAHUATA HA ATPOKITUMATUYHUTE YCJTOBUA 3A
PA3BUTUE HA NO3APCTBOTO B OMNPEAEJIEH JIO3APCKU

PAUOH HA BA3ATA HA HA3BEMHU OAHHU

MnameH Jlakos

Bucuwe yqunuuie no azpobusHec u pazgumue Ha peauoHume - [1nosdus
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Abstract: In recent decades, global warming has affected the
development of agriculture, incl. and on viticulture. Vineyards and
winemakers must take into account the fluctuations of climatic elements
now and in the future. Based on these positions, the author believes that
the topic of agro-climatic conditions for vine development are relevant,

given the opportunities for production of quality grapes and wine.

The main purpose of the study is to investigate some of the main
agro-climatic indicators for vine development related to air temperature
and their fluctuations for different periods of time such as: duration (days)
of periods with stable retention of air temperature above 10°C,
accumulated temperature sums, the frost-free period, etc., in a certain

geographical area.

The analysis was made on the basis of a basic period of 50 years -
1931-1980. Regarding the fluctuations of the indicators related to the main
period, 30-year series have been formed for the periods 1981-2010 and
1989-2019. The respective conclusions, summaries and conclusions

have been made.

Key words: climate, viticulture, agroclimatic indicators, accumulated

temperature sums, frost-free period, fluctuations

| 28



Sustainable development and competitiveness of regions

Pe3tome: pe3 nocnegHute gecetuneTtma rnobanHoTo 3aTtonnsiHe
Ha 3emsTa Bnuse BbpPXY PasBUTUMETO Ha 3emMedenneTo, BKN. U BbpXy
nosapctBoTo. C konebaHusaTa Ha KNMMaTU4HUTE enemeHTn Tpsabea aa ce
cbobpassaBart nosapuTe U BUHapuTe cera u 3a B 6baeule. Maxoxaoankm ot
Te3n no3numm, aBTopa CuYnTa, Ye TemMarta 3a arpoKkfiMMmaTUYHUTE YCNOBUS
3a pasBUTME Ha no3aTa ca aKTyanu, C orfnes Ha Bb3MOXHOCTUTE 3a

npon3BoaCcTBO Ha Ka4eCTBEHO rpo3ae n BUHO.

OCHOBHOTO LEeNn Ha npoyyYBaHeETO € Ja ce u3cnenBaT €dHu OT
OCHOBHUTE arpoKpPOKNMMaTUYHM MOKasaTenu 3a pas3BUTUE Ha no3aTa,
CBbp3aHM C TemrnepaTypata Ha Bb3dyxa M TexHuTe konebaHus 3a
pasnuUyHM nepuoau OT BPEME KaTo: NPOABLIMKUTENTHOCT (OHW) Ha
nepuoauTe C YCTOMYMBO 3aabpkaHe Ha TemnepaTtypaTa Bb3gyxa Hag
10°C, HabpaHu TemnepaTypHu cymn, 6esmpasoBua nepuog v Op., B

ornpenerieH reorpadCckm pamoH.

AHanu3bT € HanpaBeHa Ha OasaTa Ha ocHoBeH nepuoa ot 50
rognHn — 1931-1980. OTHOCHO KonebaHusTa Ha noka3aTenuTe, OTHECEHU
KbM OCHOBHUSI nepuoa, ca dopmmpaHn 30-rogvwHM  peguun  3a
nepuoaute 1981-2010 n 1989-2019 r. HanpaBeHn ca CbOTBETHUTE

n3Boamn, 000OLLEHNSA U 3aKHYEHUS.
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Kno4yoBu AYMU. KnnmMar, J103apcCTBO, arpoKnmMaTmn4Hu"
nokKasaTeru, Ha6paH|/| TeMnepatypHn CyMu, 6e3Mpa3OB nepmoa,

konedaHus

BvBeageHue

KnumaTtbT € eguH OT OCHOBEHEH PECYPC U CbLLEBPEMEHHO € haKTop
3a pasBMTMETO Ha 3emefenueTto B onpedenaHa Teputopus. [lpes
nocrnegHuTe pecetunetna rnobanHoTo 3aTonnsHe Ha 3emdata Bnusie
BbPXY Pa3BUTUETO HA 3EMeENNETO, BKI1. U BbPXY JI03apCTBOTO. XopaTta
N TEXHUTE pEeLUeHMsT MmaT OCHOBHaA pons B M3rpaxgaHeTto Ha
3emepgernckata cuctema, ycTomdmBa Ha KniuMmaTtuyHute npomeHn. C
KonebaHndaTa Ha KnMMaTUYHUTE eneMeHTn Tpsibea fga ce cbobpasssaT

nosapwuTe 1 BUHapuWTe cera u 3a B 6baeLe.

N3xoxpankn ot Te3n no3vumnmn, aBtopa cuyuTa, Ye nscrnenBaHeTo Ha
arpoknUMaTUYHUTE YCIOBUA 3a pas3BUTME Ha no3ata 3a pasnnyHu
nepuoau ca akTyanu, C ornef Ha Bb3MOXHOCTUTE 3a NPOM3BOACTBO Ha
Ka4yeCTBEHO rpo3fe 1 BMHO, BKITHOYUTESTHO B panioHa Ha KHexa, [neBeH n
MaBnukeHn. pag lNneBeH M HEroBuMAT pavoH OT APEBHU BPeMeHa ca
No3HaTM KaTo MACTO 3a NPOU3BOLCTBOTO Ha KadeCcTBeHW BMHA. B rpagbT
ce Hamupa wn WHCTUTYTBT nNO N0O3apCTBO W BUHAPCTBO KaTto

Hay4yHoM3cneaoBaTenckmn LeHTbp Ha Bbnrapus.
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B HacTosweTo npoy4yBaHe, aBTopa CU nocCtaBsA 3a uUeNn Aa
n3cneaBa eaHn ot OCHOBHUTE arpoKpoOKimMMatTu4iHU noKas3aTterqnin 3a
pa3BuTuUe Ha Jo3arta, CBbp3aHU C TemMnepartypata Ha Bb3Aayxa U

TexHuTe konebaHusa 3a pa3nn4yHn nepmnogn oT BpeMe.

TeOPETVI'-IHa OCHOBa Ha nscnenBaHeTo

3a onpegensiHe Ha KnuMamu4Ha cucmema, e npueTta crnegHarta
NMOCTaHOBKa: ,B XPOHONMOrMYEH MfaH KnuMatuyHata cuctema e
oeTepMUHUpPaHa, HO XaoTU4Ha nopagu cunHaTta M YyBCTBUTENHOCT KbM
Ha4anHWTe YCroBUs, MOYTU MHTPA3UTUBHA CbC CrOXHO anepuoauyHo
noBedeHNe n orpaHudeHa npenckasyemMocT, HernoCTOSAHCTBOTO Ha
cucTtemarta e HeuH atpubyr. o gepmHuumsa knumaTtbT € abCcTpakTHO
NMOHATME, KOETO Ce  OnucBa  4Ype3  XapakTepUCTUKUTE  Ha
METEOPOSIONMYHUTE E€NIEMEHTUN, OCPEAHEHN 3a KOHKPETEH XPOHOMNOIMMYeH
WHTEpBan B MfaHeTapeH WnNu onpedeneH nokaneH MNpPOCTPaHCTBEH
obxsaTt", ,cybcTaHumanH1us HOCUTEN Ha KnnMaTta € atmocdepara, 3aeHo
C KOHTaKTHaTa MOBBLPXHOCT HA CUCTEMHUTE KOMMOHEHTU — Xxuapocdepa,

nuTocdepa, kpuocdepa n 6uocdepa™.

L Tonnwuiickun, [. XpoHonornyHu konebaHus Ha knumaTa B Bwnrapusi npes XX Bek.

HokTopcka anceptaums, CY ,Cs. KnumeHt Oxpuackn”, T, 2005.
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OcHoBHUTE KnmmaToo6pa3yBau.|,MTe CbaKTOpI/I Ca CJibHYEeBaTa

paanauuns, aTMOCd)epHaTa UMPKYyJTauna n nogctusialiata NoBbpPXHOCT.

B Ta3n Bpb3ka nogxoabT KbM EMMMPUYHOTO U3creaBaHe 3a panoHa
Ha KHexa, NneBeH n lNaBnukeHn npenocrtaBs CTaTUCTUYECKO OnncaHue

Ha ,McTopusaTa“ Ha Knumara.

OcHoBHUTE arpokKnmvmaTn4HnTE TroKa3aTteslin 3a pa3BuUTUE Ha

J103aTa Ca KaKToO crieaBa.

1. CpegHa HavyanHa pata Ha YCTOMYMBO 3agbpXaHe Ha

Temnepartyparta Ha Bb3agyxa Hag 10°C.

2. CpepHa «kpavHa pata Ha YCTOMYMBO 3ajbpxaHe Ha

Temnepartypara Ha Bb3gyxa Hag 10°C.

3. lNpoabmknTenHoCT Ha nepuofda C YCTOMYMBO 3agbpXaHe Ha

Temnepartyparta Ha Bb3agyxa Hag 10°C B gHw.

4. CymaTta Ha TemnepaTtypaTa Ha Bb3ayxa, HabpaHa 3a nepuoaa c
YCTOMYMBO 3aabpXaHe Ha TemnepartypaTa Ha Bb3ayxa Hag 10°C u

HenHaTa obe3neyvyeHocCT.
5. CpegHaTa oHeBHa TemnepaTypa Ha Han-ToNNnSA MeceL.

6. lMocnegeH nponeTteH M NbpPBUST €CEHEH Mpa3 M cpeaHaTa

NPOABLIMKUTENHOCT Ha CBOGOAHOTO OT Mpa3 BpeMme.

7. ['ogvwHa cyma Ha Banexure.
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8. XugpotepmuyeH koedmumeHT Ha CensHuHoB-kSel 3a oHN, 1onu

n aBrycr.
9. BanexHu CymMun 3a centemMBpu n OKTOMBPWU.

10. BanexHu cymun Hag 110 Mm 3a cenTeMBpU U OKTOMBPU U TAXHaTa

yecToTa.?

B HacTtosilwata nybnukaumss ca u3cnegBaHuM nakasatenute

CBbp3aTu C TeMnepatyparta Ha Bb3ayxa.

Metoau

[MpunaraHeTo Ha cTaTUCTMKO-MaTeEMaTMYECKN MeToAn ce obycnass
OT HeobxoauMocTTa HanuMyHata MeTeoporiorMyHa uHdopmauus ga ce
obpaboTn n pga ce nonyyaT CTaTUCTUYECKN €AHOPOAHU KIMMaTUYHM
peanuM. 3a XOMOreHusauusitTa Ha CTaTUCTMYECKUTe pedoBe ca
M3Non3BaHM MEeTOAbT Ha pasfIMKUTE U MEeTOObT Ha OTHoweHuATa. 3a
nepuoga 1981-2019 r. npu Bb3CTaHOBSIBAHE HA MECEYHUTE U rOAULLHUTE
METEOPOSIONMYHM AaHHWN Ca NPUITOXKEHU rPaUYHNAT MEeTOA, METOABLT Ha
aHanorvsaTa, Kakto U MeTOAW Ha pasnukuTte U OoTHoweHudata. 3a

onpefensHe Ha cymapHaTa BeposATHOCT € P% e npunoxeHa crnegHaTa

2 PaioHupaHe Ha nos3apcTBoTo B bbnrapus, Hay4Hu Tpyaose, Towm I, 3emusaar, C.,

1960.
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dopmyna: P=(m-0.3/n+0.4).100, KbAeTO M e No-peaHUST HOMEP Ha YreHa
B noapeneHarta B HU3XoasW, pea peauua, n e 6poart Ha roanHuTe (Mnu Ha

HabniogeHusTa) B peguuara.

YcTaHoBsIBAaHE Ha CbOTBETCTBUE MeXOy W3XOAHUTE [OaHHU W
npueTus TMN TEOPEeTUYHO pasnpeneneHne, HoOpMarnHoTo pasnpeaeneHe
Ha ayc, ce ocbllecTBsIBa Ype3 KpUTepusi 3a cbrrnacue, ¢ Apyru aymu
X2-kputepuaT Ha MubpcbH. M3xogHUTe penoBe Ha TemnepaTtypaTta Ha
Bb3ayXxa, Hanpumep, ce anpokcumupar ¢ [aycoBoTo pasnpenerneHue Ha
BEPOSATHOCTUTE — 3a Mpumep e npeacTaBeHa craHuusa [neseH. 3a
yCTaHOBsIBaHE 3HAYMMOCTTa Ha pasnuuusata, npu KonebaHusiTa Ha
OTAENHUTE eNeMEHTU 3a PasnU4YHU Nepuoau, e NPUMNOXKeH t-kpuTepusaT Ha

CTioaeH 3a He3aBUCUMM N3BAKN.

3a onpegensHe pgaTtaTa Ha YCTOMYMBO  3adbpXXaHe Ha
Temnepatypata Ha Bb3gyxa Hag 10°C e npunoxeH obwonpueTnaT
rpaduyeH crnocod, NOCTPOEH MO rogvLLHUA XO4 Ha TemnepaTypaTa Ha
Bb34yXa, Bb3 OCHOBA Ha cpegHaTa MeceyHa Temneparypa, OTHECEHA KbM
15-0 uncno Ha meceua. MeTtoabT fonycka NUHENHO WM3MEHEHWE Ha
TemnepaTypaTta Ha Bb3gyxa OT Mecel B Meceu. Ha Tasm ocHoBa ca
NM34YNCMEHN [HUTE C YCTOMYMBO 3agbpXaHe Ha TemnepaTypata Ha
Bb3ayxa Hag 10°C u HabpaHuTe TemnepatypHu cymun. HanpaBeH e

CpaBHUTENTHO-aHAJINTUYHUAT aHaliM3, 3a [[da Ce o4epTadT Han-

| 34



Sustainable development and competitiveness of regions

CbleCTBeHUTE MNMpPpUIMMKn n pas3yinvku B TEPUTOPUASNTIHOTO pasrnpenerieHne
Ha PEXUMHUTE XapPaKTEeEPUCTUKN Ha KITMMATUYHUTE eNeMEeHTUN N ABJIEHUA,

KaKTO 1 arpokimimMmatTnyHnUTEe rnokKas3atesim 3a pa3BuTne Ha fo3aTta.

HeoGxoaMmocTTa  OT  MNPOCTPAHCTBEHO  MpeacTaBsHE  Ha
pe3ynTtaTtuTe OT U3creaBaHeToO Hanara u3non3BaHeTo Ha KapTorpadckus
MeTod, NPUIOXEeH 3a onpedensHe Ha TepuTopuanHua ob6xBaT Ha
cTaHumuTe. N3BbplueHa e CboTBEeTHaTa reHepanusaums npu odopmsaiHe

Ha KapTuTte.

3a onpeaensiHe Ha NPOCTPaHCTBEHMA 0OXBaT Ha U3CneaBaHETOo €
NPUNOXEH MoJIU20HHUSM MemooO, unn mMmemodbm Ha TuceH C KOWUTO ce
OTYMTaH TepuTopuanHo Banexwute. Banexute, aBTopa e npwuen, kaTo
orpaHuMyaBall, TepUTopManHo nscrnenBaHeTo, T.e. TeputopuanHna obxeat
Ha BanexuTe cbBnaga c NpocTpaHCTBEHNA 06xBaT Ha U3cneaBaHeTo (BX.

MpunoxeHwne 1, cour. 5 n 6).

AHann3bT € HanpaBeHa Ha 6a3a ¢ ocHoBeH nepuog oT 50 rognHn —
1931-1980 r. OTHOCHO KomnebaHudATa Ha TemnepaTypaTa Ha Bb3ayxa,
OTHECEHU KbM OCHOBHUS nepuog, ca dopmmpann 30-rogmiHn peamum 3a
nepuoga 1981-2010 r. n 1989-2019 r. Pesyntatute ca CpaBHEHMU
CpaBHEHN C Te3un, nybnukyBaHuW B PaloHupaHe Ha 1103apcmeomo 8

bwneapus®, Tom lll (Codusa: 3emmspat, 1960) n gpyrn nydnukaumm, Ha
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D0aszaTa Ha KouTo ca HanpaBeHn CbLOTBETHUTE 3aKIioYeHudA, U3BOON U

ob6o0bLeHuns.

TeputopuaneH obxsar

OnpepgensiHeTo Ha TepuTopuanHus obxeaT € egHa OT OCHOBHUTE
3aja4yun B HACTOALWOTO nacrnensaHe. [lpn HEMHOTO pellaBaHe ce oTymnTaT
HAKONKO pakTopa, KOUTO orpaHmyasaTt To3n obxeBaTt. Ha nbpBO MSACTO,
TOBa € pa3nosioXXeHNEeTOo Ha CTaHUUUTE, KOUTO ocuUrypsieaT HeobxoanmuTe
OaHHW 3a uscnepBaHeto — KHexa, [lneeeH w [lasnukeHu. Te ca
pasnonoXxeHn B 4actu oT 3anagHa u CpepgHa [lyHaBcka paBHUHA.

TexHuTe reorpadckm KoopamHaTh ca npeacraBeHn B mabnuuya 1.

Tabnuua 1. N'eorpadckn kKoopaANHATU HA U3CreaBaHUTE CTaHLNK

Hagmopcka BuUco4nHa
CtaHuusa na.—A c.w. — @
(B ™)
KHexa 120 24°05° 43°20°
MneBeH 130 24°36° 43°25°
MaBnukeHn 133 25°18° 43°14°
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Han-3anagHo ce Hamupa cmaHuyusi KHexa (Mpunoxexne 1, gour. 5),

a obwarta nnouy ce nsymcnasa nNpUoNU3NTENHoO Ha 712 kw2,

CmaHuusi [lneseH obxeawa Teputopua okono 455 kwm?

(MpunoxeHwune 1, dur. 5).

Hawn-3anagHo e pasnosioxeHa cmaHuyus [NasnukeHu

(MpunoxeHnune 1, dour. 6). ObwaTa nnowy, ce n34ymcnsisa Ha ok. 418 km>.

PasrnexnaHuaT panoH BKOYBa TEPUTOPUUTE Ha TPUTE CTaHLMU U
ce npoctupa npubnuantenHo mexagy 43°09° (Buwosrpag) n 43°39°
(mexpgy CenaHoBuu n KHexa) c.w., n mexagy 23°51°30°" (Cokonape) n

25°26° (Jlecudepn) n.a., a obwara nnowy, e 1585 km? (Bux cour. 1).

Reoymrancen meriryt g

®wur. 1. Kapta Ha Penybnuka byrapuja n nay4yeHnot permoH KHexa,
[neBeH n NaBnnkeHn
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Pe3y.l1TaTVI OT n3crieaBaHeTo

[Meproante C YCTOMYMBO 3aabpXXaHETO Ha TemnepaTypuTe Ha
Bb3ayxa Hag +10°C ca OT OCHOBHO 3HayeHue, Tbh KaTo dopmumpart

BpemMeTo Ha T.Hap. nepunoa Ha akKTuBHa Beretauuna Trpu Jo3aTta

(mabnuuya 2.).

Tabnuua 2. [lata Ha Ha4yano u Kkpan Ha nepuoga ¢ yCTon4mBo

3aJbpXaHe Ha TemnepaTtypaTta Ha Bb3ayxa Hag +10°C 3a nepuoaa

1931-1980r. 3

+10°C
CtaHuusa

Ha4vano Kpan

ComoBut* 2.1V. 29.X.
KHexa 12.1V. 21.X.
[MaBnukeHu 5.1V. 26.X.
NneBeH 4.1V. 30.X.
TposH* 14.1V. 18.X.

* CmaHuuu 3a cpasHeHue

3 Mo Nakos, M., KnumaTtsT B LieHTpanHa CesepHa Bbnrapus (ooktopcka aguceprauus),

BT, 2006.
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3a lNneBeH u NaBnukeHn Ha4anoTo e CbOoTBETHO Ha 4 1 5 anpwun,
T.€. B MbpBaTta gecetaHeBka Ha anpun. B KHexa obaye HacTbnea npes
BTOpaTa gecetaHeBka Ha 12 anpun. KpaaTt Ha nepuoga ¢ Temnepatypu
Hag +10°C ce ycTtaHoBsIBa NOBCEMECTHO B Kpasi HA OKTOMBpPW. Han-paHo
HacTbnBa B KHexa — Ha 21 OoKToOMBpU, N Han-kbCHO B lneBeH — Ha 30

OKTOMBpPMU.

OT nogpobHmnsa aHann3 Ha Npoy4YeHnTe Nepmoaun ce Hanara u3BoabT,
Yye yCTOMYMBOTO 3aabpXKaHe Ha TemnepaTtypaTa Ha Bb3ayxa Hag +10°C B
panoHa e mexay 192 n 209 gHuM, KOeTo ce oTpassiBa Ha HabpaHaTa
TemnepartypHaTta cyma. T4 Bapupa mexay 3581°C 3a KHexa, KOATo e Hau-
Marika 3a pasrnexaganus panoH, 3714°C 3a lNasnukeHn. Han-ronsiva e B

[MneBeH, kbaeTo goctura 3845°C (mabnuua 3.).

be3mpaszoBuat nepuoa, nnm cBo60AHOTO OT Mpa3 BPEME, € Hal-KbC
B KHexa, kbaeTto gHuTe ca 186 n ce gpobnmxkasat no 6pon go aHute 6e3
Mpa3s B 3aTBOPEHUTE KOTNOBUHM Ha [NMpeabankaHa n Han-3anagHUTe YacTu
Ha [lyHaBckaTa paBHWHa. B ocTtaHanute gBe crtaHumm — [1neeseH u

MaBnunkeHn — nepuoabT € Hag 200 aHu, cboTBeTHO 218 1 201.
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Tab6nuua 3. NMpoabmKUTENHOCT (4HWM) Ha NepuoauTe C YCTONYNBO

3aabpXaHe Ha TemnepaTtyparta Bb3gyxa Hag 10°C, HabpaHu

TemnepaTtypHu cymu 3a 1931-1980 r. n 6eampasoBus nepuoa*

MpoabrxutenHocTt TemnepaTtypHa
BeampasoB
CraHums (B AHM) cyma
nepuwon**

+10° +10°
ComoBut* 210 3981 221
KHexa 192 3581 186
MNaBnukeHu 204 3714 201
MneBeH 209 3845 218
CeBnueBo* 198 3414 182
HpsiHoBO* 202 3396 208

* CmaHuyuu 3a cpasHeHue

** OnpedeneH 3a nepuod 1931-1970 e.

4 Mak Tam.

| 40




Sustainable development and competitiveness of regions

KonebaHus Ha ycmou4ueomo 3adbpiKaHe Ha

memnepamypama Ha eb30yxa Had 10°C

Ha ocHoBa Ha aHanu3a Ha CbOTBETHMTE MNEepuMoamn ce nony4mxa
HSKOM MHTEepecHu u3Boau (mabnuua 4, lNpunoxeHue 2), CBbp3aHU C

O6LLI,OI'IpI/IeTI/ITe arpoknmvaTmnyHu nokasartesin 3a pa3BnTneTo Ha no3arta.

CpegHaTta HavyanHa pJgata C  YCTOMYMBO  3abpXaHe Ha
Temnepartyparta Ha Bb3ayxa Hag 10°C npes pasnuyHuTe nepuoau Tbpnu
N3BECTHO M3MecTBaHe. 3a KHexa OT Kpasd Ha nbpBaTa AeceTAHEBKa Ha
anpun KbM HadanHata netgHeBka Ha Meceua. Taka 3a nepuoga 1990-
2019 r. cpegHaTa HayvanHa garta Bede e 4 anpun. 3a [neBeH ce e
NM3MecTuna c ABa-Tpu OHN N BEYE € B Kpasd Ha MapT U Ha4arnoTo Ha anpun.
CxofHa e cutyauusaTa un B ctaHuma [NaBnukeHn. Hanara ce n3BoawnT, ve
YCTOMYMBOTO 3aabpKaHe Ha TemnepaTtypata Ha Bb3gyxa Hag 10°C 3a
nocnegHUTe TpMOECET roANHN TpanHO ce € N3MECTUIIO OT 2 A0 3 AHWU Mno-
paHo, cpaBHeHo ¢ nepuoante 1931-1970 r. n 1931-1980 r. MNony4eHuns
pesyntar, obaye, € B paMKUTE Ha rpeLukata Ha cpegHaTa MHororoguilHa
CTOMHOCT ¢ o6e3neveHocT 68%, KoAaTo 3a cTtaHuus NneseH, Hanpumep e

OT 2 OHK, KakTo 3a nepuoga 1980-2010 r., Taka u 3a 1989-2019 .

KpaaT Ha nepuoa c yCTOMYMBO 3agbpXXaHe Ha TemnepaTtyparta Ha
Bb3ayxa Hag 10°C HactbnBa npe3 okTtomBpu. [lpe3 Bcuykute

HabniogaBaHM nNepuoaa ToBa e nocrneaHaTa AeceTAHeBKa Ha OKTOMBPMW.
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He ce KoHcTaTMpa CbLeCcTBEHO N3MEHEHME B AaTuUTe nNo ctaHuuun. KHexa
npoabikaBa Aa € MACTOTO, KbAETO KpasdAT Ha nepuoga HacTbnea Ham-
paHo B pernoHa — 21-22 oktomBpu. 3a lNneseH ToBa € 27—29 OKTOMBPM,

a 3a NaBnukeHn — 30—-31 oktomBpwu (3a 1980-2010r., n 3a 1989-2019 r.).

Mpoob/mkMTEeNHOCTTa Ha JAHWTE B roauHata Ha nepuoga C
YCTOMYMBO 3abpkaHe Ha Bb3ayxa Hag 10°C Tbpndar nssectHa NnpoMsiHa.
3a KHexa oT 196—198 oHun 3a nepmnoaa 1989-2019 r. Te Beye ca 202. 3a
MaBnukenn ot 206—209 aHu 3a nepunoga 1989-2019 r. Te ca 214 gHu, a

3a NneBeH o1 205-209 Beye ca 215 gHw.

Jlnuncata Ha p[ocTtaTb4yHO [daHHM M 3@ TpuTe CTaHuMM 3a
Ge3mpasoBus Nepuoa He NO3BoMsABa Aa Ce NPaBAT KaTEropudHU N3BOAMW.
Kato mmame npeasug gaHHuUTe 3a [neBeH, ctaBa SICHO, 4Ye He ce
HabniogaBa cbulecTBeEHa npomsiHa B 6posi Ha gHuTe. 3a nocrnegHuTe
30 roamHn 6e3mpas3oBuAaT nepuod e 216 aHW. 3a ocTaHanuTe nepuoan Te
ca cboTBeTHO 215, 218 1 213 gHK. 3a KHexa ce HabngaBa n3BeCTHO
yBenuyasaHe 6poa Ha gHuTe 6e3 mpas, KoeTo e 6GnaronpusiTHO 3a
pa3BMTMETO Ha no3arta, a pasnukata goctura 13 gHu. TpsbBa ga
otbenexum obaye, 4e HopmaTa 3a nocrnegHua HabnwgasaH nepuoa e

yCTaHOBeHa OT no-kbca peguua ot 30 rogmHmn — 1998-2019 r.
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KonebaHusi Ha nbpeume KbLCHU MPOJIEMHU U PaHHU €CeHHU

Mpa3oee

OT CblUecTBEHO 3Ha4YeHue 3a pa3BUTNETO Ha Jfio3aTta Cca nbpBUTE

KbCHM NPONETHU U PaHHUTE €CEHHN MPa30Be.

B craHuna KHexa 3a nepuoga 1998-2019 r. 4ectoTtata Ha
MUHUManHUTe TemnepaTtypu nog 0°C npes3 anpun e 3a pasnuyHuTe
OeceTOHEBHUA € KaKTO criegBa: npes nbpBaTa geceTnHEBKA Ha Meceua
yectotata e 36%, T.e. Ha BCeKM AdeceT roauHu, npe3 3—4 oOT Tax
MUHUManHarta TemnepaTtypa Ha Bb3gyxa naga nog 0°C. lpes BTopata
aeceTnHeBKa yectoTaTa e 22,7%, a npes Tpetata — 18%. C gpyrm aymu
npes BToparta gecetaHeBka vectotaTta e 2 nbTu Ha 10 roguHu, a npes
TpetaTa — 1-2 rognHu Ha Bcekn 10. CpegHaTa gaTa Ha HacTbMBaHE Ha
nocnegHus mpas ¢ obesneyveHocT 50% (MegnaHarta) e 9 anpun, KOeTo €
No-KbCHO OT HayanoTo Ha BereTaumoHHUs nepuof 3a ctaHumsa KHexa —
cpefHaTa HayanHa gata Ha 3agbpXXaHe Ha TemnepaTtypaTta Ha Bb3gyxa
Hag 10 3a nepuoga 1989-2019 r. e 4 anpun. Kato usano 4ecrtota Ha
MUHUManHUTe Temnepatypu nog 0°C npes anpun e 3HaunTesiHa, Ha BCEKU
7-8 ot 10 roguHn moraT ga ce MnposiBAT, C pasfnyHa 4ecTtota npes

jgecetTaHeBndTa Ha MeceLa.
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3a ctaHuus lneseH (1990-2019 r.) yecToTata Ha MUHUMAITHUTE
Temnepatypu nog 0°C npes nbpBaTa geceTaHeBka Ha anpun € 23%, nnu
2 roauHun Ha Bcekn pecetT. [lpe3 BTOpaTa [geceTAHeBKa Ha anpun
yectotata e egBa 13%, wnm okono 1 roguMHa Ha Bceku pgeceTt. 3a
nocnegHaTa geceTAHEeBKa Ha anpun BepodaTHocTTa e easa 3%. CpegHata
gata Ha HacTbnBaHe Ha nocnegHuss Mmpas ¢ obesnedeHocT 50%
(MegnaHaTta) 3a pasrnexgaHus nepuog e 27-28 mapT, KOeTo MnouTu
CbBraga C Ha4yanoTo Ha BeretauuMoHHWUA nepuon 3a ctaHuma [neBeH,
KoaTo e 29-30 mapT. Kato uano 4yectota Ha MUHUMarHUTE TemnepaTypu
nog 0°C npes anpun e 3-4 Ha Bcekn 10 roanHu, ¢ pasnmyHa YyecTtoTa npes

jgecetTaHeBndTa Ha MeceLla.

B ctaHuma KHexa 3a nepuoga 1998-2019 r. cpegHata pgara Ha
HacTbnBaHe Ha nocrnegHust mpas ¢ obeaneyeHocT 50% (mMeauaHaTta) e
24 OKTOMBPM KOETO W MNO-KbCHO OT KpamHaTa pfata C YCTOMYMBO
3agbpxaHe Ha TemnepaTtypata Hag 10°C — 22 oktomBpu. OT 3Ha4YeHne ca
cnyyamTe Ha paHHU OKTOMBPUNCKM Mpas3oBe, KOMTO B MbpBaTa
OeceTAHEeBKa Ha OKTOMBPM Ca C YeCTOTa e4uH Crnyyan Ha AeceT roguHu.
[Mpes BTOpaTa gecetaHeBka ca 2—-3 cnyyas Ha 10 rogmHu. No-4yectn ca
OKTOMBPUICKMUTE Mpa30oBe Npe3 BTopaTa AeCeTAHEeBKa Ha MeceLla, KoraTto

Te moraT ga ce npossaTt 4 nbTn Ha 10 roguHu.
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3a ctaHuus lNneeeH 3a nepuopga 1990-2019 r. cpegHata AaTta Ha
HacTbnBaHe Ha nocregHust mpas ¢ obeaneyeHocT 50% (mMeanaHarta) e
29 OKTOMBPM, KOETO CbBMaga C Kpad Ha BeretauuoHHUs nepuon 3a
ctaHuusaTa. lNpe3 nbpBaTa AeceTAHEBKA HA OKTOMBPU paHHUTE Mpa3oBe
ca psiaKocT, kaTto BeposiTHocTTa e nog 3%. pe3 BTopata geceTAHeBKa
BepoATHOCTTa € 2—3 NbTu Ha 10 roanHu nNpu NepuoanyHO HaxnyBaHe Ha
CTYOEHU Bb3QYyLWHW Macu U nagaHe Ha MUHUMArHWTE TemnepaTtypu Ha
Bb3ayxa nog 0°C. lNo-ronsama e BEpOATHOCTTa Npe3 TpeTaTa AeceTAHEBKA
Ha OKTOMBPU MUHMMaNHUTE TemnepaTtypu ga ca otpuuaTtenHu — 4-5 Ha
10 roguHN — Bb3MOXHO € TOBa Ada Ce Crydu, HO ToraBa € W KpasaT Ha
BeretaunmoHHna nepwvofd. lNpean Hero (29 okTOMBpPKU) BEPOATHOCTTA 3a
oTpyuaTenHu MuHumMmanHm temnepatypu sede € 30%, unm Tpyu NbTU Ha

10 rognHw.

KonebaHusi Ha HabpaHume memnepamypHu cymu Had 10°C

KateropuyHo TpsbBa pa ce nogyeptae, 4e HabpaHute
TemnepaTypHn cymu Hag 10°C BbB BCUYKM Mepuogu Ha YCTOMYMBO
3agbpkaHe Ha TemnepaTypaTa Ha Bb3ayxa nokassaT yBenvyeHune. Tosa
yBenuyeHune goctura abcontotHM ctonHoctn ot 3700°C go Hag 4000°C.
B Knexa cymaTta goctura 3a nepuoga 1981-2010r. 3612°C, a pasnukarta

e 31°C n 3713°C c paanuka ot 132°C 3a nepmnoga 1990-2019 .
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3a lNaBnukeHun pasnukata e 138°C 3a nbpeus nepuog (1981-2010)
n 258°C 3a BTopmnsa (1990-2019 r.). B ctaHuus NneBeH npoMmsaHaTa € oLe
no-nspasutenHa. 3a nbpBus nepuog pasnukata goctura 95°C, a 3a
BTOpuss — 199°C, kato obwarta cyma 3a nepuoga 1990-2019 r. e B

abcontoTHa ctorMHocT 4044°C (BUX ¢pue. 2.).

[MoBMLWaBaHETO Ha TeMnepaTypHUTE CyMU Ce AbIMKM Npean BCUYKO
Ha CTaTUCTMYECKN 3HAYMMOTO 3aTonfsHe npe3 neTHUTe Meceunm 3a
nepunognte 1981-2010r. 1 1990-2019 r., cpaBHEH C OCHOBHUAT 50-
roguweH nepuoa. 3a KpaTkoCT Ha U3NOXKEHUETO LLie Ce CNPEM Ha CTaHUuMs
MneBeH 3a nepuoga 1990-2019 r., KbgeTo CpedHOTO KBagpaTUYHO
OTKMNOHeHune e 221°C, a rpewkaTa c obesneveHocT 68% e 40,4°C, unn 1%.
KoedmuneHTbT Ha Bapuaumm He Haaxsbpnsa 5,5%. ToBa HM paBa
OCHOBaHME Oa TBbPAWM, Ye CTaTUCTUYECKUAT ped MmMa HopMarHo

pasnpegenerHun, T.e. NnoJiydeHnTe pe3ysitTatn ca CTaTUCTUYHECKN 3HAYNMN.

KaTo aHanuanpame KpuBute Ha 06e3ne4YeHOCT Ha TeMnepaTypHUTE
CyMu 3a ABaTa nepuoaa 3a ctaHumsa [neseH (¢gpue. 3. u 4.), KoHcTaTupame,

ye TemnepartypHute cymn Hag 3600°C e ¢ obesneyeHmne Hag 95%.

XpoHornornyHute konebaHusi Ha npu3emMHaTa TemnepaTtypa Ha
Bb3ayxa B KHexa, [lneBeH n NMNaBnukeHn ca agosenu 4o no-énaronpusatH
YCNoBMW4 3a OTrNeXaaHe Ha fo3aTa B cpaBHeHue ¢ nepunoante 1931-1980,

1915-1955 1 1931-1970 r.
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dur. 4. Obe3neveHOCT Ha TemnepaTypHaTa cyma Hag 3600°C 3a

nepuoga 1990-2019 .

M3Boam u o0600LWEeHNA 3a XPOHONOrM4YHUTE KorebaHusa Ha
OCHOBHMUTE arpoKpOKNMMaTU4YHM NOKa3aTenum 3a pa3BuTue Ha no3ara,

CBBbp3aHu C TeMnepartypaTta Ha NpU3eMHUA Bb3ayxa
Ot HarnpaBeHnAa aHarnM3 MoXxe ga ce HarpaBAaT HAKOUN U3BOAN:

1. CpegHata HavanHa pJata C YCTOMYMBO 3adbpXaHe Ha
TemnepaTyparta Ha Bb3gyxa Hag 10°C npes pasnuyHute nepuoaun Tbpnu

N3BECTHO un3MecTBaHe. Hanara ce wu3BoAbLT, 4e 3a nepmnoguTe
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1981-2010r. 1990-2019 r., pataTta TpamHo ce € uamecTtuna ¢ 2—3 AHu no-

paHo, cpaBHeHa ¢ nepuogute 1931-1970 . n 1931-1980 r.

2. Kpaat Ha nepuoga € ycToM4MBO 3aabpKaHe Ha TemnepaTyparta
Ha Bb3ayxa Hag 10°C HacTbnBa npe3 nocrnegHata AeceTAHEBKa Ha
OKTOMBPW. TOBa € xapakTepHO 3a BCUYKuTe HabnogasaHn nepuoga. He

Cce KOHCTaTunpa CblieCTBeHO UaMeHeHne Ha gaTtute no CtaHuun.

3. lMpogbmxutenHocTTa Ha AHUTE B roguHata Ha nepuoga C
YyCTONYMBO 3agbpKaHe Ha Bb3ayxa Haa 10°C TbpnaT n3secTtHa NnpoMsiHa.
3a KHexa ot 196—198 gHum 3a nepuopga 1989-2019 r. ca 202 gHn. 3a
MasnunkeHn ot 206—209 gHn gocturat 3a nepuoga 1989-2019 r. 214 gHu,

a 3a NneBeH — oT 205-209 Beye ca 215 gHwn.

4. B ctaHuma KHexa 3a nepumoga 1998-2019 r. yectotata Ha
MUHUManHUTe TemnepaTtypu nog 0°C npes anpun kKato uano e
3HauuTenHa, Ha Bcekn 7-8 oT 10 roguHm moraT ga ce nposiBaT. 3a
pasnuyHNTe AeceTOHEBHUS € KaKTO CcreaBa: Ha BCeKku AeceT roguHun npes
3—4 oT TAX MMHMManHaTa TemMnepaTypa Ha Bb3ayxa naga nog 0°C. Mpes
BTOpaTa OeceTaHeBKa Ha 2 roAMHUM OT BCEKM OeceT, a npes TpeTaTa,
1-2 roguHn Ha Bcekn pecetr. CpegHata gata Ha HacTbnBaHe Ha
nocnegHus mpas ¢ obeaneyeHocT 50% e 9 anpun, KOeTo e No-KbCHO OT

Ha4yanoTo Ha BereTauuoHHUNA nepuo 3a ctaHums KHexa.
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5. 3a craHuua lNneseH 3a nepuoga 1990-2019 r. yectoTtata Ha
MUHUManHUTe Temnepatypu e nog 0°C e okono 3-4 Ha Bcekn 10 rognHm.
3a pasnuyHuTe [OeceTOHEBHUSI € KakKTo cregBa: npe3 nbpBaTta
aeceTaHeBKa e 2 roguMHn Ha Bceku gecert. [1pes BTopaTta okono 1 rogmHa
Ha BCekW geceT. 3a nocrnegHaTta geceToHEBKA Ha anpuil BEPOSITHOCTTa €
eaBa 3%. CpegHata pgaTta Ha HacTbnBaHe Ha nocnegHus mpas C
obeaneyveHocT 50% 3a pasrnexaaHua nepuog e 27—28 mapT, KOETO NoYTH
CbBMnaga CbC Ha4yanoTo Ha BereTauMoHHMA nepuop 3a ctaHuus lNneseH,

KosiTo € 29-30 mapr.

6. HabpaHuTe TemnepaTypHM CymMu Npe3 OHUTE C YCTOMYMBO
3agbpXaHe Ha TemnepaTtypa Ha Bb3ayxa Hag 10°C BbB BCMYKM Nnepuoau
nokasesa ysenuyeHue. To goctura abcontoTHu ctonHoctn ot 3700°C go
Hag 4000°C. B KHexa pasnukaTa e 132°C n goctura 3713°C 3a nepuoga
1990-2019 r. 3a [laBnukeHn 258°C wn poctura cymata ot 3972°C
(1990-2019 r.). B ctaHuus lNneseH cymaTa 3a nepuoga 1990-2019r. e c

abcontoTHa ctonHocT oT 4044°C un pasnuka ot 199°C.

7. lMNMoBnwaBaHeTO Ha TemnepaTypHUTE CyMW Ce ObIKu npeau
BCMYKO HA CTaATUCTUYECKM 3HAYMMOTO 3aTOMNNsSAHE Npe3 NeTHUTEe meceum
3a nepuogute 1981-2010r. n 1990-2019r., cpaBHEHN C OCHOBHUSA

50-roguweH nepuon. KpuBute Ha obGe3neyeHOCT Ha TemnepaTypHaTta
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cyma Hag 3600°C 3a nepunogute 1981-2010 1 1990-2019 r. onpegenaT

obesneyeHuneTo ¢ Hag 95%.
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MpunoxeHue 1
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N PN 7
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[MpunoxeHue 2

Tabnuua 4. basncHa ctaTUCTMKa Ha OCHOBHUTE arpoKrnnmMmaTnyH"

noKkasaTesin 3a Ji03aTta — TeMnepaTtypHn yCcrioBud 3a pa3findHn nepmoan
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SUSTAINABLE DEVELOPMENT OF REGIONS AND LOCAL
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YCTONYNBO PA3BUTUE HA PETMOHUTE N MECTHUTE
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MORTALITY RATE AND LIFE EXPECTANCY IN BULGARIA IN THE

PERIOD 2011 - 2021. DYNAMICS AND TERRITORIAL DIFFERENCES
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Abstract: The demographic transition is an objective process taking
place on a global scale. All regions and countries in the world are taking
part in it, while going through its separate phases for each of them takes
a different span of time. Characteristic of the last phase of the transition is
the phenomenon of demographic crisis. Bulgaria is among the countries
in Europe where the negative effects of the demographic crisis are
particularly strong. This applies to the greatest extent to the values of the

mortality rate and of the average life expectancy (Levkov, 2017).

The purpose of the study is to examine the current trends in the

development of two of the main demographic indicators in Bulgaria.
The object of research is the population of Bulgaria.

Scope. The study analyzes the indicators of mortality rate and
average life expectancy. The intra-territorial differences are revealed. A

comparison with EU countries is made.

Sources and methods. Statistical data and analyses of Bulgarian
and international official sources, as well as previous research of the
author, are used. Quantitative methods and comparative analysis are

mainly applied.
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Results and discussion.

1. A continuing rise in mortality rates in Bulgaria was determined. It
was most pronounced in the last two years of the period under review,

coinciding with the COVID-19 pandemic.

2. During the same time, a decrease in the average life expectancy

in the country was also found.
Conclusions:

1. The course of the demographic processes, in particular of the
mortality rate and life expectancy, has its internal regularities which are
determined by the demographic transition. It is also affected by

phenomena which are difficult to predict such as the COVID-19 pandemic.

2. There are reasons to believe that the inconsistent decisions and
actions of the Bulgarian governments in the management of the pandemic
situation have directly contributed to the increase in the mortality rate in
the country, and as a result have also contributed to the decrease in the

life expectancy.

3. The deepening of the demographic crisis in Bulgaria requires a
decisive change in the country’s demographic policy. The demographic
problem and its solution or at least alleviation requires the adoption of
comprehensive measures — social, economic, educational and political. It
IS necessary to activate the national discussion regarding these measures
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and to bring out the demographic problem as a priority in the management

of the country in the coming decades.

Keywords: mortality rate, average life expectancy, territorial

differences.
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Introduction

The concept of the demographic transition was developed in the first
half of the 20th century by A. Landry and further developed by
Fr. Notestein. Later, it was widely adopted by various scientific schools. Its

main points boil down to the following:

» The demographic transition is a universal regularity in the
development of the population. In individual countries and communities, it
starts at different times and proceeds at different speeds, passing through

4 phases.

» During the first two phases, the death rate decreases and the birth
rate remains relatively high. The natural increase is increasing sharply.

A demographic explosion is underway.

» During the third and fourth phases, birth rates and natural growth
decline. The population is aging; its number is increasing slowly, and in
some countries even decreasing. The phenomenon of demographic crisis

IS emerging.

These projections are still used today in the preparation of UN
demographic forecasts, as well as for the purposes of demographic
planning and policy in a number of countries, including Bulgaria. (Levkov,
2017)
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A characteristic feature of the demographic transition in Bulgaria is
its relatively late beginning (the 20s of the last century) and its relatively
rapid progress. During this hundred-year period, the total mortality rate
registered significant changes. It reached its historical minimum of 7.5%o
in the mid-1960s of the 20th century. In the 1980s, its values rose to 12%s,
surpassing the values of the declining birth rate, and the country entered
a prolonged period of depopulation. Bulgaria asserts itself among the

countries with the highest death rate in Europe (Levkov, 2017).

The purpose of the study is to examine the current trends in the

development of two of the main demographic indicators in Bulgaria.
The object of research is the population of Bulgaria.

Scope. The study analyzes the indicators of mortality rate and
average life expectancy. The intra-territorial differences are revealed. A

comparison with EU countries is made.
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Sources and methods

Statistical data and analyses of Bulgarian and international official
sources, as well as previous research of the author, are used. Quantitative
methods and comparative analysis are mainly applied. The two main

working concepts are interpreted in accordance with the NSI” definitions:

» total mortality — number of dead persons per 1000 people of the

average annual number of the population (https://www.nsi.bg);

» expected average length of future life — the average length of
future life of newborns under the hypothesis of invariance in the intensity
of the observed in a given year the elderly mortality rate

(https://www.nsi.bg).

Results and discussion

Table 1 presents the number of deceased persons and the values of

the total mortality in Bulgaria for the period 2011 — 2021.

7 NSI — National Statistical Institute of Bulgaria
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Table 1. Number of deaths and total mortality rate in Bulgaria, 2011 — 2021

Mortality

Year Deceased persons (thousands)

(%o)
2011 108.3 14.7
2012 109.3 15.0
2013 104.3 14.4
2014 109.0 151
2015 110.1 15.3
2016 107.6 151
2017 109.8 155
2018 108.5 154
2019 108.1 155
2020 124.7 18.0
2021 149.0 21.7

Source: https://nsi.bg/bg/content/content/3006/ymupaHna-no-obnactu-

OOLWMHM-N-Non

It can be seen that in the second decade of the century the picture

was relatively stable. Until 2019, the number of deceased persons in our
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country fluctuated within narrow limits and the overall mortality rate was

around 14-15%o.

The COVID pandemic in Bulgaria manifested itself in 4 big waves:
November — December 2020, March — April 2021, November — December
2021 and January — February 2022. In all four periods, the average daily
number of infected, calculated on a weekly basis, was over 4,000. The
highest values — over 10,000 per day — were recorded during the last wave

at the beginning of 2022 (fig. 1).

Figure 1. Daily number of people infected with COVID-19 in Bulgaria,

April 2020 — August 2022

Source:
https://coronavirus.bg/arcgis/apps/opsdashboard/index.html#/cda038694

4af4b81a516l1aacec190f33
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As a result of the COVID pandemic in Bulgaria, an extremely high
growth in both the number of dead persons and the total mortality has
been reported. The values of both indicators increased in two years by
nearly 40%. The number of dead persons in 2020 was 125 thousand, and
the total mortality rate — 18.0%o. In 2021, the number of deaths was 149
thousand, and the total mortality rate reached 21.7%.. A negative record
has been set for the time since demographic statistics have been kept in

the country

(https:/Insi.bg/sites/default/files/files/pressreleases/Population2021_61Y8

TD4.pdf.)

The phenomenon of “excess mortality” appears, which is usually
associated with the consequences of epidemics, natural disasters and
wars (for example, Bulgaria’s participation in the First World War led to a

sharp increase in the number of deaths — both military and civilian).

The comparison with the data for the world as a whole shows that

the Bulgarian population is much more affected by the COVID pandemic.

According to data from the Johns Hopkins University in Chicago
(JHU) as of 15/08/2022, there were about 590 million registered people
infected with COVID in the world. (https://coronavirus.jhu.edu/map.html)
Rough calculations show that this was about 7.5% of the world population,

which at the same time is approximately 8 billion. 6.44 million deaths or
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1.1% of infected persons were registered.

(https://coronavirus.jhu.edu/map.html)

At the same time, the number of registered infected people in
Bulgaria was 1.23 million — almost 19% of the country’s 6.5 million
population. The registered deaths were 37.5 thousand or 3.5% of the
infected. (https://coronavirus.bg/bg/statistika/dead) In addition to deaths
directly caused by COVID, there is also an increase in deaths caused by
other diseases. This is due both to the commitment of a huge medical
resource for the country, and to other reasons such as the postponement

of a large number of planned operations.

The comparison of the number of deaths in the country by week in
2020 and 2021 with their number for the period 2017 — 2019 shows the
clear impact of the pandemic on the increase in mortality in Bulgaria
(fig. 2).

During each of the four waves, the weekly death rate rose sharply
and from the usual 2-2.5 thousand it reached values of 3-3.5 thousand,

and in some weeks of November and December 2021 it exceeded 4000.
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1000

Figure 2. Number of deaths in Bulgaria by week, 2017 — 2022

Source: https://nsi.bg/bg/content/18121/basic-page/ymupaHuns-B-

Obnrapus-no-cegMmuum

There is a positive trend for the weekly mortality in the spring and

summer of this year to approach the values from before the pandemic.

Territorial differences. Differences in the level of total mortality
between regions in the country continue to widen. In 2021, they varied
from 16.8%o in the city of Sofia to 30.8%o in the Montana region and 32.3%o

in the Vidin region (fig. 3).

Only in 7 districts the values of total mortality were below the national
average. Critically high (over 28%o0) was the death rate in two more areas

along the western border of Bulgaria — Pernik and Kyustendil. This
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territorial feature also corresponds with the results of our previous
research on the demographic situation in Bulgaria. (Levkov, Lakov and

Velikov, 2020)

T. Wieland (Wieland, 2022) makes a detailed spatial analysis of
excess mortality in Germany in 2020, taking into account demographic
changes in the country. The territorial breakdown is at the NUTS 3 level
(400 counties). The author establishes the existence of a spatial
dependence between the total mortality and that caused by COVID-19.
This dependence is proven only in the higher age groups of the population.
Similar analyzes are lacking in Bulgaria, and the tasks of the present study

are more modest.
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Figure 3. Total mortality rate in Bulgaria by region, 2021

Source:
https://nsi.bg/sites/default/files/files/pressreleases/Population2021 61Y8T

D4.pdf. Visited on 6.07.2022

Life expectancy

The expected average life expectancy for the entire population of the
country, calculated for the period 2019 — 2021, was 73.6 years, and
compared to the previous period (2018 — 2020), it decreased by 1 year.

The average life expectancy for men was 70.1 years, while for women it
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was 7.3 years higher — 77.4 years (fig. 4). Compared to 2011, in 2021 the
average length of life for men decreased by 0.3 years, while for women it

remained unchanged.

(https://www.nsi.bg/sites/default/files/files/pressreleases/LifeExpectancy

2019-2021_L5X5HWJ.pdf)
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Figure 4. Expected average life expectancy by sex and periods.

Source:
https://www.nsi.bg/sites/default/files/files/pressreleases/LifeExpectancy

2019-2021_L5X5HWJ.pdf
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Conclusions

1. The course of the demographic processes, in particular of the
mortality rate and life expectancy, has its internal regularities which are
determined by the demographic transition. It is also affected by

phenomena which are difficult to predict such as the COVID-19 pandemic.

2. There are reasons to believe that the inconsistent decisions and
actions of the Bulgarian governments in the management of the pandemic
situation have directly contributed to the increase in the mortality rate in
the country, and as a result have also contributed to the decrease in the

life expectancy.

3. The deepening of the demographic crisis in Bulgaria requires a
decisive change in the country’s demographic policy. The demographic
problem and its solution or at least alleviation requires the adoption of

comprehensive measures — social, economic, educational and political.

It is necessary to activate the national discussion regarding these
measures and to bring out the demographic problem as a priority in the

management of the country in the coming decades.
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Abstract: Energy efficiency is the goal of every investor, owner or
user of buildings amid the trend of increasing energy prices worldwide.
Often this understandable drive goes hand in hand with quite unrealistic

expectations.

Achieving energy sustainability and efficiency in public buildings

usually has a much greater social and economic impact.

Before we take the first important step towards energy efficiency, we
need to know a few things: where are we on the energy efficiency scale,
can we improve it and by what means? How much will it cost and how long

will the investment pay for itself?

The PRO-ENERGY project aims at promoting Energy Efficiency in
public buildings in the Balkan Mediterranean territory and to create a
practical framework of modelling and implementing energy investments
interventions, through specific ICT monitoring and control systems, as well
as through energy performance contracting. The current “Joint cost-
benefit analysis modeller” aims at supporting decision-making for retrofits,
renovations, etc., which lead to increased energy efficiency in public
buildings. It was tasted for piloting public building of UARD (University of

Agribusiness and Rural Development), Plovdiv, Bulgaria.

Keywords: energy efficiency, public buildings, sustainability.
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The context

In the Energy Union, five dimensions are closely intertwined to
contribute to achieving greater energy security, sustainability and

competitiveness:
(1) energy security, solidarity and trust;
(2)an integrated European energy market;
(3) energy efficiency;
(4)decarbonization of the economy;
(5)research, innovation and competitiveness.

European goals have been developed, which are also reflected at

the national level.

Energy efficiency is the goal of every investor, owner or user of
buildings amid the trend of increasing energy prices worldwide. Often this
understandable drive goes hand in hand with quite unrealistic

expectations.

Before we take the first important step towards energy efficiency, we
need to know a few things: where are we on the energy efficiency scale,
can we improve it and by what means? How much will it cost and how long

will the investment pay for itself?
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What does energy efficiency depend on?

Let's not forget that the energy efficiency of buildings is a relative
concept. The expression itself shows a ratio between consumed energy,
the costs incurred for it and the benefits received in return. The latter are
individual to each business and building and are the most difficult thing to
measure. But the ratio between the first two, other things being equal, can
give some idea of where our existing or planned building is on the scale of

energy efficiency.

In terms of technology, here are the categories that contribute most
significantly to energy consumption and relate to the energy efficiency of

the building.

It is evident that the largest and most expensive of these also have
the greatest potential for cost savings. However, they are also the ones
that are the most static and, accordingly, the most difficult subject to
significant renovation and modernization in the direction of energy
efficiency. Therefore, with a building already designed or built, the only
system that can be integrated and change the energy picture remains the
building automation system. If the existing building technical installations
allow connection to a building automation system, this can seriously

change the game in a positive direction in terms of efficiency.
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In terms of technology, here are the categories that contribute most
significantly to energy consumption and relate to the energy efficiency of

the building.

It is evident that the largest and most expensive of these also have
the greatest potential for cost savings. However, they are also the ones
that are the most static and, accordingly, the most difficult subject to
significant renovation and modernization in the direction of energy
efficiency. Therefore, with a building already designed or built, the only
system that can be integrated and change the energy picture remains the
building automation system. If the existing building technical installations
allow connection to a building automation system, this can seriously

change the game in a positive direction in terms of efficiency.

The common challenge of PRO-ENERGY is to improve energy
efficiency of public buildings (municipal/provincial/regional buildings,
schools, universities, health centers, hospitals, museums, sports facilities
etc.). This is a common problem faced by the territories participating in the
project characterized by old facilities, outdated/degraded building fagcades,
materials and equipment (insulation, electrical appliances, cooling/heating
systems etc.), lack of skilled civil servants, etc. all leading to high energy

consumption and CO2 emissions
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Target groups/stakeholders include local/national/regional public
authorities, sector agencies and regulators, infrastructure and service
providers, interest groups and NGOs, higher education and research
institutes, training centers and schools, business and enterprise support
organizations in the project areas. They were include in the formulation of
the Joint Strategy and Action Plan through public consultation and other

formal/informal meetings and events.
Main activities:
 Existing situation analysis - energy efficiency
« Good practices selection and benchmarking

« Joint strategy and action plan for increasing energy efficiency

through behavioural change
« Joint criteria for selecting pilot public buildings
» Energy audits in pilot public buildings

« Design and implementation of activities on Capacity Building for

Energy Managers
« Installation of smart sensors in pilot public buildings

+ Design and development of a joint pilot platform for monitoring and

improving energy efficiency in public buildings

« Designing and implementing a joint benefit analysis mode
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» Three types of pilot actions are foreseen:
» 1) Design & development of an open-source Joint ICT Platform,

« 2) The design & development of the Joint Cost-Benefit Analysis

Modeller &

« 3) The joint preparation of Energy Performance Contracts.

Joint Cost-Benefit Analysis Modeller

Joint cost-benefit analysis modeller aims at supporting decision-
making for retrofits, renovations, etc., which lead to increased energy
efficiency in public buildings. The tool can be used in two main cases:
assessment of the performance of an already existing and operating
building and virtual assessment of the energy efficiency of a future building
that is currently being designed, built or renovated. In both cases, the
generated data can serve not only as a reference and assessment of the
current state of the building, but also as a basis for making decisions about
future improvements. Calculations are made on the basis of entered
output data for available building systems such as heating, cooling,
ventilation, lighting, etc. The assessment begins with the introduction of
basic data about the user and the building, as well as a choice of currency
in which the potential future investments and their benefits will be
measured. The next steps require entering detailed data about the
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available systems in the building and the levels of automation in them.
After entering all the information, the tool can generate a report. The tool
has a specialized financial module that allows choosing between different
energy sources and entering price information. In this way, if the value of
the planned energy efficiency investment and the annual consumption of
the building are entered, we will get the time for its repayment and the
saved costs in 10 years. This assessment can answer the question: should
we invest in a building automation system or what will we lose if we don't.
Of course, this estimate is approximate, especially in financial terms, but
it can give a good indicative idea of the potential for increasing energy

efficiency.

The cost-benefit analysis modeller (CBA) is composed of the

following key features (sheets):

» Cover: Title page, including disclaimer. It also includes four (4)

buttons for navigation to the additional model sheets.

» Operating Guide: The present sheet provides a manual on using

the CBA tool.

« Dashboard: A simplified and snapshot presentation of the Key
Inputs inserted, the CBA Key results and the Project’s Financial Structure.

Furthermore, the “Dashboard” sheet presents the main Operating and
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Investment Flows during both construction and operation periods,

concluding to the Free Cash Flow per period examined.

* Inputs: The “Inputs” sheet has mainly to do with data entry. The

user has to insert its estimations in this sheet.

« CBA analytics: It is a financials output sheet, thus presenting both

the occurring financial KPIs of the analysis conducted.

The cost-benefit analysis modeller (CBA) is composed of the

following key features (sheets):

» Cover: Title page, including disclaimer. It also includes four (4)

buttons for navigation to the additional model sheets.

« Operating Guide: The present sheet provides a manual on using

the CBA tool.

» Dashboard: A simplified and snapshot presentation of the Key
Inputs inserted, the CBA Key results and the Project’s Financial Structure.
Furthermore, the “Dashboard” sheet presents the main Operating and
Investment Flows during both construction and operation periods,

concluding to the Free Cash Flow per period examined.

* Inputs: The “Inputs” sheet has mainly to do with data entry. The

user has to insert its estimations in this sheet.
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« CBA analytics: It is a financials output sheet, thus presenting both

the occurring financial KPIs of the analysis conducted.

Joint CBA Modeller Inputs
The input data:

 Annual Energy Cost Savings: The estimated annual energy
savings to be triggered by the project's accomplishment, in currency

terms.

« Total Capital Expenditure: The amount of the total capital

expenditures for project’s construction, in currency terms

« Subsidy/Grant Amount: The grant to be received for financing the

project’s construction.
» Debt: The debt % to be used to cover own financing.

» Loan inputs: Interest rate (the loan’s interest rate), Maturity years
(the loan’s maturity period), Loan type, Grace period (if applicable), Total
Operating Expenses (automatically calculated the sum of total operating

expenses).

» Financial and Fiscal inputs: Inflation rate (according to the national

CPI index), Energy Inflation rate, Tax rate, Discount factor.
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Inputs: Reduction in Electricity Consumption

(kWhly), Reduction in Diesel Consumption (kWh/y), Operations Period

(the project’s estimated operational period in years).

CBA Inputs

Annual Energy Cost Savings >

Total Capital Expenditure »-

Subsidy/Grant Amount »

Own Financing »
Upon Own Financing
Dent »

Equity »

Loan Blance at the end of Grace Period
Interest during Grace Period

Loan Inpt

Interest Rate
Maturity (vears)

Loan Type (1/2)
Grace Period (Yes/No)
Grace Period (years)

& interreg H

Balkan-Mediterranean

CBA Results

NPV (currency amounts) B
IRR NfA
Payback (years) =

DSCR NfA

Reduction in Energy Consumption (kWh/y)
Reduction of CO2 Emissions (tns/y)

show me the CBA Results' Analytics
Get me back to Dashboard

N/A

N/A

N/A

N/A
t

CBA analysis

i Input cells. Please fill in the data required by the CBA Modeller.

; Output cells. The amounts are automatically calculated and are used for CBA purposes.

The section provides a financial output sheet, thus presenting both

the occurring financial KPIs of the analysis conducted, as well as

Investor’s Profit & Loss statement, Investor's Cash Flow statement,

Payback Analysis and Debt Service Cover Ratio Analysis. The very

analysis takes place under the Discounted Cash Flows investment

valuation framework.
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CBA Inputs

Annual Energy Cost Savings (euro)

Total Capital Expenditure (euro)

Subsidy/Grant Amount (euro)

Debt (%)

Interest Rate (%)

Maturity (years)

Grace Period (years)

Maintenance Costs (euro)

Staff Costs (euro)

Managerial Costs (euro)

Insurance Costs (euro)

Other Expenses (euro)

Inflation Rate (%)

Energy Inflation Rate (%)

Tax Rate (%)
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Discount Factor (%) 0

Operations Period (years) 19

CBA Analytics UARD

Proposals UARD Building

NPV: Net Present Value

(€)

6781

IRR: Internal Rate of
10.36
Return (%)

Payback Period (years) 9

DSCR (average) N/A

NPV =F/[(1+D"]

Where,

PV = Present Value

F = Future payment (cash flow)

i = Discount rate (or interest rate)

n = the number of periods in the future the cash flow is
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NPV is calculated by taking the present value of all cash flows over
the life of a project. Then, the present value of cash flows is subtracted
from the investment's initial investment. If the difference is positive (greater

than 0), the project will be profitable.

The internal rate of return (IRR) is a metric used in financial analysis
to estimate the profitability of potential investments. IRR is a discount rate
that makes the net present value (NPV) of all cash flows equal to zero in

a discounted cash flow analysis.

N
NPV = ) ar B,

n
s (1+r)

Conclusions and recommendations

During the survey and analysis of the Energy agency of the pilot
building in Bulgaria, two modelers were used - economic and technical.
The modeler developed within the project is one and combines economic
and technical indicators in one. After the comparison, we found that the
results are similar. We have a recommendation to make the interface of
the modeler more attractive for end users, as well as to enable graphical
representations of the analyzes and the possibility of automatic generation

of report forms.
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https://www.invest4excellence.eu/

INVEST FOR EXCELLENCE IN REGIONAL

SUSTAINABILITY (INVEST4AEXCELLENCE)
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INVEST4EXCELLENCE aims at developing an integrated and long-
term joint strategy on research and innovation in line with the education

strategies from the INVEST EU University Alliance.

The thematic focus of the INVEST Alliance is in Sustainable

development as one of the most important global challenges.

INVEST4EXCELLENCE will create the background for the
development and implementation of research and innovation ideas
through model development for institutional transformation at research

and innovation dimension.

1. Institutional transformation at Research and Innovation

Dimension
The project will deliver a model for institutional transformation.

Such model will serve as a long-term tool for integrated, systematic,
structural and sustainable impact at the various levels and areas of
activities in partner universities based on their strengths and potentials for

synergies.
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The project will provide strategies for internationalization, research
and innovation and handbook of best practices in institutional

transformation for policy makers.

Their creation will be divided in a process of three steps — analysis,
planning and management, with the aim to create long-term plans and
vision by understanding the situation, analysing the chances, setting the

goals and rules to use resources.

Strategic planning process will determine the sequence of decisions

that have to put into practice in the right order.

2. European Innovation Ecosystem

A set of measures and documents aimed to connect Living Labs of
INVEST with European Innovation Ecosystem will be delivered, such as

position papers, handbooks or proofs of concept/practice.

The project will facilitate the development of a common approach
and exchange knowledge across languages and borders, disciplines and
sectors, of researchers, students, regional stakeholders, entrepreneurs

and community organizations.
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3. Capacity Building

To strengthen the human capital enabling brain circulation and
gender balance by developing research competences and skills of the
INVEST RDI staff and PhD students represents the main aim of the

capacity building.

The project will identify key competences and skills needed to be
shared in the consortium, develop training tools to mainstream the open
science practices and provide trainings for various target groups including

non-academic (stakeholders).

4. Dissemination

The project will design and implement a Dissemination and
Awareness Plan focused on the research and development activities
within the INVEST ecosystem and the promotion of the proposed

organizational and pedagogical models.

It will provide the overall design and use of strategic communication
tools that will deliver the deployment of a large-scale promotion and
dissemination campaigns ensuring a widespread of INVEST research and

development results and its impact.
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Objectives

Invest for Excellence in Regional Sustainability -
INVESTA4EXCELLENCE aims at developing an integrated and long-term
joint strategy on research and innovation in line with the education

strategies from the INVEST EU University Alliance.

INVEST4EXCELLENCE will create the background for the
development and implementation of research and innovation ideas
through developing the common research and innovation agenda,
exchanging best practices and sharing common research infrastructure

and resources.

This will lead to reinforcement of the human resources in the
research and innovation of the INVEST Alliance and will contribute to
achieving the knowledge-based civic society, engaged in creation and

benefitting of the high quality research and innovation outputs.

INVESTAEXCELLENCE will influence the interactions between
institutional adaptation and the transformation of research and innovation

systems by analysing change and adjustment within the whole alliance.

INVEST4EXCELLENCE brings together a large European
educational community that will actively cooperate and maximize the

learning impact of the project.
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The project comes with several key enabling educational and digital
technologies that can optimize all research and innovation aspects

promoted by the INVEST Alliance.

INVESTA4EXCELLENCE is focused on achievement of its objectives
that are designed to be SMART (Specific, Measurable, Achievable,
Realistic and Timely), what is ensured by structured, complementary and
interconnected tasks of the project work plan. The specific aims are the

following:

Specific _aim 1: To develop and implement the

INVEST4EXCELLENCE model for institutional transformation at research

and innovation dimension

Specific_aim_2: To develop INVEST4EXCELLENCE European

Innovation Ecosystem for Academia-Business & Society

Specific_aim _3: To develop INVEST4EXCELLENCE Capacity

Building Tools

Specific aim 4: To implement and promote the I-EDUCS8EU tool

Specific aim 5: To set up well-functioning group of stakeholders
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WP 1 Management and Coordination

Main objective: To establish a solid management structure in order
to ensure the achievement of project objectives and overall successful

implementation of all project activities.

Specific objectives:

e to ensure the achievement of project objectives while fulfilling all
expertise, administrative, financial, legal and technical aspects;

¢ to implement suitable management and coordination instruments;

e to provide high-quality reporting towards European Commission
(EC);

e to execute project activities while ensuring mutual understanding
and proportional involvement of the whole consortium;

¢ to deliver high-quality project outcomes and deliverables; to fulfil

properly all tasks and achieve WPs” objectives.
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WP2 INVEST4EXCELLENCE Model for Institutional

Transformation at Research and Innovation Dimension

Main objective: To develop and implement the
INVEST4EXCELLENCE Model for institutional transformation at research
and innovation dimension as a long-term tool for integrated, systematic,
structural and sustainable impact at the various levels and areas of
activities in INVEST universities based on their strengths and potentials

for synergies.

Specific objectives:

¢ identification of resources, challenges, barriers, needs, ways and
good practices of cooperation in research and innovation;

e development of INVEST4EXCELLENCE joint vision and
documents setting the bases for the institutional transformation in research
and innovation;

e establishment of a network between “European universities”,
presenting best practices in the institutional transformations in research
and innovation, working on recommendations to policy making;

e setting the bases for INVEST4EXCELLENCE Open Science
practices, incl. digitalization of resources.
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WP3 INVEST4EXCELLENCE European Innovation Ecosystem

for Academia-Business & Society

Main objective: To strengthen a European partnership on Regional
Sustainable Development, the regional Living Labs of INVEST connect
into a European Innovation Ecosystem, by gaining insight on diverse and
shared ambitions, experiences and practices. The WP facilitates the
development of a common approach and exchange knowledge across
languages and borders, disciplines and sectors, of researchers, students,

regional stakeholders, entrepreneurs and community organizations.

Specific objectives:

e Develop a common approach for the regionally established
INVEST Living Labs, based on transdisciplinary methods for connecting
applied science, education, governance, business and citizens in learning
and innovation.

¢ |dentify common aspects and criteria for the development and

performance of transition pathways in the regional Living Labs.

| 102



Sustainable development and competitiveness of regions

e Create synergy on European level between the academic
research practices of diverse universities, and regional Living Labs
practices and experiences.

e Develop innovative and relevant applied research methods for
European higher education inter-university ‘campuses’ to facilitate

European Innovation Ecosystems.
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WP4 INVEST4EXCELLENCE Capacity Building Tools

Main objective: To strengthen the human capital enabling brain
circulation and gender balance by developing research competences and

skills of the INVEST RDI staff and PhD students.

Specific objectives:

¢ |dentification and description of the key competences and skills
that are needed to share research resources within INVEST consortium;

e Development of INVEST4EXCELLENCE Open Science training
tool and materials that enable mainstreaming the open science practises
within and beyond the consortium;

e Development of INVESTAEXCELLENCE stakeholder tool for
systematic involvement of the stakeholders into joint research and
innovation;

e Development of INVEST4EXCELLENCE training tool providing
online and on-site training camps for re- and up-skilling of the RDI staff,

PhD students and stakeholders.
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WP5 Dissemination, Awareness Building & Engagement for

INVEST R&D

Main objective: To maximise the INVEST outcomes of research and
development by disseminating and exploiting all relative results. This will
include the overall design and use of strategic communication tools that
will deliver the deployment of a large-scale promotion and dissemination
campaigns ensuring a widespread of INVEST research and development
results and its impact. Maintaining a realistic exploitation strategy focused
on the research achievements of the initiative will promote the potential
utilization of INVEST as the de-facto paradigm for multilingual research

organization on regional sustainability.

Specific Objectives:

e Co-ordinate and promote dissemination and commercial
exploitation of the scientific results obtained in the different WPs of the
project

e Develop a methodological approach to support evaluation and
validation proposed and communicate the project vision on extensible
network service provisioning by focusing key messages and project

research results to various stakeholders
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e Support consortium members /organise stakeholder networking,

to sustain awareness and engagement in relation to research activities

e Promote the INVEST pedagogical and organizational models via

international conferences and journal special issues

e Create a communication and disseminations strategy with

measurable Key Performance Indicators (KPIs)
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Ambition

INVEST4EXCELLENCE has the ambition to pave the way for the
exploitation of research and innovation in relation to advanced
methodologies for education and academic advising systems supported
by artificial intelligence, augmented reality, and revolutionary software

engineering techniques. In this context INVEST4EXCELLENCE will:

Develop the first international education academic tool (called

I-EDUCSEU):

I-EDUC8BEU will be capable of constructing, organizing and
predicting higher education student performance dynamics and be self-
configured and applied in any university alliance that promotes the
European University. Furthermore the proposed automation will diminish
human advisor subjectivity and partiality in taking final educational

decisions.
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Stimulate higher education by applying innovative virtual

academic advising models:

Focusing on modelling virtual academic advisors, the proposed
project will provide an advising hub that will increase student educational
retention, success and graduation rate. This will be achieved by reinforcing
co-creation especially with the non-academic sectors while at the same
time innovative methodologies will digitize all the research support

processes.

Represent a breakthrough framework in the area regional
ecological sustainability related to the European urban and rural

development:

More specifically, the proposed project will promote a multitude of
PhD programs focusing on (a) the deterioration of the European ecological
environment and the threat on public safety because of the economic
development, (b) assessment methodologies and introduction of carbon
emission indicators from a spatiotemporal regional development
perspective and (c) the development, quality and impact of environmental
sustainability education in Europe as an innovative thematic research of

education.
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Be based on some of the most cutting-edge technology in the
area of education, artificial intelligence and human-computer

interaction:

In particular, the project aims to improve the role, performance and
prediction capabilities of present organizational higher education systems

used in the domain of personalized higher education assistance.

*k*k

The interconnection of Europe and the need for an increasingly
intensive transfer of knowledge means that the further development of
higher education is not possible without the development of cooperation

at all levels.

Contemporary Europe is characterized by a strong knowledge
community consisting of well-cooperating universities and their links with

regional communities, businesses and society as such.

Increasing internationalization of higher education is therefore

crucial for development of European society.

109 |



Collective monograph

To be continuous and successful, further internationalization of
higher education has to involve all its aspects and components, such as
student and staff mobility, transformation of curricula and study
programmes, novel forms of learning, cooperation in excellent research,
creation of modern policies, developing quadruple-helix collaborations,

etc.

INVEST Alliance represents the integrated platform of European
universities for international, cross-disciplinary and multilingual studies
and research and development activities, addressing global challenges for

sustainable development.

It provides a unique platform (both in physical and virtual aspects)
for enhancing the interactions and relationships between higher education
institutions and stakeholders and encouraging cultural and social
dialogues and understanding for fostering the broader civic engagement

and entrepreneurial mind-set.

Source of the texts: https://www.invest4excellence.eu/

INVEST FOR EXCELLENCE IN REGIONAL SUSTAINABILITY
(INVEST4EXCELLENCE) project has received funding from the European
Union’s Horizon 2020 research and innovation program under grant

agreement No 101035815.
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