PE3IOMETA

Ha Hay4YHUTe Nny6nukaumm n Tpyaose
Ha rn.ac. a-p lo6pu MaTteeB [lyH4yeB oT Kateapa ,,MIkoHoMuka“ npu AY-
NnoBauB, KOUTO He NOBTAPAT NpeAcTaBeHUTe 3a npuaobusaHe Ha OHC
»AOKTOP”, NOKpMBALLUM HaLUMOHANHUTE MUHUMArTHN HayKOMEeTPUYHMU
M3NCKBaHUA 3a NnpnaodbuBaHe Ha akageMUyHaTa QNTbXHOCT “AOUeHT ”, B
ob6nacTt Ha Bucwe ob6pasoBaHue 3.0 CoumanHn, CTONAHCKN U NPpaBHU HayKW,
npodecuoHanHo HanpasneHue 3.8 MkoHOMMKaA, Hay4YHa crieynarnHocT
»,IKOHOMMKa 1 ynpaBrieHue (Cericko CTonaHcTBO)“, BbB Bpb3Ka C KOHKYPC,
o6sBeH B [1B, 6p. 99/21.11.2025 roga.

|. HayyHu  ny6nukayuu, pegepupaHu U  UHOeKcupaHu @
ceemoeHou3eecmHu 6a3u 0aHHU Cc Hay4yHa UHghopmMayus:

|.1. Hay4yHu ny6nukayuu, pe¢ghepupaHu u uHoekcupaHu e SCOPUS:

1. Wu, H., F. Qin, D. Dunchev, S. Che, B. Ivanova 2025. Urban climate risk
assessment under climate and land use changes impact: A multi-dimensional
approach. Urban Climate, 61, Article 102379, ISSN 2212-0955. (SCOPUS Q1, SJR
1,563, JIF 6.9)

Abstract: This study presents a multi-dimensional approach to assess urban
climate risks under the dual pressures of climate change and land-use transformations,
with a focus on the city of Shanghai. By integrating climate, land-use, and socio-
economic factors, our approach provides a comprehensive framework to evaluate the
potential impacts of future climate and land-use scenarios on urban environments.
Utilizing the patch-generating simulation (PLUS) model and downscaled Climate
Model Intercomparison Project Phase 6 (CMIP6) data, this research projected land-
use patterns and climate indicators for 2030 under various Shared Socioeconomic
Pathways (SSPs). The results reveals a complex interplay between climatic hazards,
urban development, and socioeconomic dynamics, which highlights the pattern of
higher extreme climate risks in the northwest and lower in the southeast of Shanghai.

By 2030, while land transformation is projected to decrease, the increase in impervious




surfaces is expected to persist. The Climate Risk Index (CR) for Shanghai, under
scenarios SSP126, SSP245, and SSP585, is primarily influenced by climatic factors,
with extreme precipitation and heatwaves being significant. The findings underscore
the necessity of a holistic approach to urban climate risk assessment, emphasizing the
primary influence of climatic factors, followed by land-use changes, with socio-
economic factors playing a less pronounced role. This study enhances the
understanding of urban climate risk within the context of global environmental changes
and provides a replicable methodology for other urban centers confronting similar
challenges.

Pe3stome: ToBa u3cneaBaHe npencTaBa KOMMSEKCEH MoAxo4 3a OLeHKa Ha
rpagcKnTe KNMMaTUYHM PUCKOBE, Bb3HWKBALLM NOL ABOVHUS HATUCK OT KITMMaTUYHUTE
NPOMEHN U TpaHchopmaummTe B 3eMenon3BaHeTo, ¢ OKYyC BbPXy Meranonuca
WaHxan. Ypes wuHTerpypaHe Ha KNUMaTU4YHW, TepuTopuanHMm u coumasHo-
MKOHOMMYECKN (haKTopu padpaboTeHaTa MeTo4oNornsa npegnara usanocTHa pamka 3a
OLeHKa Ha noTeHuuanHuTe Bb3AENCTBMS Ha Obaewm cueHapuu 3a Knumat u
3eMernons3BaHe BbpXxy rpagckaTa cpeaa.

C wusnonsesaHeTo Ha Mmopgena Patch-generating Land Use Simulation (PLUS) wu
peayumpaHu knumaTtuyHu gaHHum ot Climate Model Intercomparison Project Phase 6
(CMIP6) wuscnegBaHeTO npoekTupa Mogenute Ha 3eMenon3BaHe WU KIHYOoBM
KnumatnyHmn nHgmkatopu 3a 2030 r. npu pasnuyHn Shared Socioeconomic Pathways
(SSPs). TlNony4yeHuTe pesynTaTu paskpuBaT CrOXHOTO B3aUMOAENCTBME MeEXOY
KNMMMaTUYHUTE PUCKOBE, [pajckata eKkCcrnaH3us U counanHo-UKOHOMUYECKUTE
npouecu, oyepTaBaMkm SCHO M3pa3eHa MpPOCTpaHCTBEHa TeHAEHLUMS: MO-BUCOKM
EKCTPEMHM KNMMaTUYHN PUCKOBE B ceBepo3anagHuTe panoHun Ha LaHxan v no-HUCKku
B toromatoyHuTe. [1o 2030 r. ce oyakBa obLWMAT TeMN Ha TpaHcdhopMaunsa Ha 3eMUTe
Aa Hamarnee, HO pasLlMpPsSBaHETO Ha HEMPOMYCKNIMBUTE NOBBbPXHOCTU Aa MPOLABLITKM.
MHpekcbT Ha knumatudHma puck (Climate Risk Index, CR) 3a LaHxan npwu
cueHapunte SSP126, SSP245 n SSP585 e foMuHMpaLo NOBAUSH OT KNMMaTUYHUTE
dhaKkTopu, KaTo eKCTPEMHUTE Banexu 1 ropeLumTte BbiHU ca cpef Han-CbLLECTBEHUTE.
Pesyntatute nogyeptaBat HeOOXOOUMOCTTa OT XOSIMCTUYEH NOAXOA KbM OueHKaTa
Ha rpagcKknTe KNUMaTUYHU PUCKOBE, MPU KOWTO KNMMAaTUYHUTE (haKTopu ca BoAeLUn,

cneaBaHM OT MpOMEHUTE B 3eMenoJyi3aBaHeTo, OOoKaTo couuariHo-MKOHOMUYECKUTEe



dakTopn wurpasT no-orpaHndeHa pons. WacnegsaHeTo gonpuHacs  3a  no-
3aa4bn6o4eHo pasbupaHe Ha KNMMaTUYHUTE PUCKOBE B ypOaHU3MpaHMTE TEPUTOPUU B
KOHTEKCTa Ha rnobanHuTe ekonorMYyHu NMPOMEeHW W npeanara MeToAoNiornsl, KOATO
MOXKe YCMeLLHO Aa ce npunara u B Apyry rpafckn LLEHTPOBE, U3NpaBeHN Npen CXO4HM

npean3BuKaTterncTea.

|.2. Hay4yHu ny6nukauyuu, peghepupaHu u uHOekcupaHu 8 \Web of Science:

1. Duncheyv, D., & Beluhova-Uzunova, R. 2023. Conceptual models, barriers
and opportunities for adoption and diffusion of agricultural innovations.
Scientific Papers Series — Management, Economic Engineering in Agriculture and
Rural Development, 23, pp. 229-236, ISSN 2247-7336. (WEB OF SCIENCE - Q4, JIF
0.9)

Abstract: Agricultural innovations are considered a key driver in overcoming
the global challenges related to climate change, natural resources scarcity and food
security. However, the features of agriculture increase the degree of complexity in the
implementation and adoption of the innovations. The aim of the study is to observe the
theoretical and empirical literature on agricultural innovations adoption and diffusion
and to outline the main conceptual models, barriers and opportunities in these
processes. The study results show that there has been diversity in research linked to
agricultural innovations adoption methods and models and therefore lack of globally
accepted methodology. The surveys in the field represent different perspectives and
outline social, economic and marketing points of view in the innovation diffusion
system, which highlight the major challenges and prospects. The broader acceptance
of agricultural innovations requires interaction and linkages between different
stakeholders, knowledge transfer and the active role of the institutional setting in

shaping the processes critical for agricultural innovation adoption.

Abstract: CenckoctonaHckuTe MHOBaLMM Ce cYMTaT 3a KMYoB ABuraTen 3a
npeoponsiBaHe Ha rnobanHnTe npeausBMKaTencTBa, CBbP3aHW C KNUMATUYHUTE
NMPOMEHM, HeJOCTUra Ha MPUMPOOHN PECYPCU U XpaHUTENnHaTa CUrypHOCT. Bbnpeku
TOoBa, nopagn cneundunuyHuTe 0COBEHOCTM Ha 3eMedenneTo, BHeOpsiBaHETO W
yCBOSIBAHETO Ha MHOBaUMUTE e 3aTpyaHeHo. Llenta Ha nacneasaHeTo e Aa pasrneaa

TeopeTMyHata U  emnMpuyHaTa  nutepaTypa  OTHOCHO  MpUEMaHeTo U
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pa3npocTpaHeHNEeTO Ha CeJiICKOCTOMaHCK1n uWHoBauunm n Oa o4vYepTtae OCHOBHUTE
KOHUenTyanHn moaersu, 6ap|/|ep|/| M Bb3MOXHOCTU B Te3N Nnpouecu. npOBeﬂ,eHOTO
adHKeTHO Mnpoy4yBaHe cpe d)epmepl/l N 3anHTEepecoBaH CTpaHU NoKasa pasHoo6p33|/|e
B MeToaute un MoAdesrmte 3a YCBOsABaHE Ha CeJICKOCTOMaHCKU WHOBaUWKU, KaTo
CblLLUEeBpPEMEHHO nog4yepTa nmncarta Ha rnodanHo npueta metTogosioruns. I'IpquBaHeTo
npenocraBa pas3findHn  nepcnektmByn W odvYeptaBa couunariHhn, WMKOHOMUYECKMN ¥
MapKeETUHIOBU acChnektn B CUCTemMaTa 3a pa3npoctpaHeHne Ha MmMHoBauunntTe, KOUTo
N3ACHABAT OCHOBHUTE TMpean3BukKatesictBa M Bb3MOXHOCTU 3a pa3BUTUE. Mo-
LLIMPOKOTO npmemMaHe Ha CeJiCKOCTOMaHCKM MHOBaUWN WU3UCKBA B3aMMOOENCTBME W
BPB3KM MeXAY pa3syiInvyHN 3anHTEepeCcoBaHW CTpaHN, TpaHCCbep Ha 3HaHNA N aKTUBHATa
pona Ha WMHCTUTYUMOHAallHaTa paMKa 3a OCbOpMFIHe Ha npouecute, KpUtndHn 3a

yCBOABaHETO Ha MHOBaUuUuTe.

2. Beluhova-Uzunova, R. & Dunchev, D., 2022. Agriculture 4.0-Concepts,
technologies and prospects. Scientific Papers Series — Management, Economic
Engineering in Agriculture and Rural Development, 22, pp.97-104. PRINT ISSN 2284-
7995; E-ISSN 2285-3952. (WEB OF SCIENCE - Q4, JIF 0.9)

Abstract: Agriculture 4.0 is seen as a new possibility in overcoming the global
challenges related to the scarcity of resources, climate change and food security. In
this context, the aim of the paper is to outline the main definitions, concepts,
technologies and trends in Agriculture 4.0 development and discuss the challenges,
as well as opportunities and prospects. Based on the literature overview, it can be
concluded that Agriculture 4.0 will play a crucial role in transforming the agri-food
sector and shaping future agricultural production models. On the other hand, the new
concepts should be linked to the Green Deal and sustainable development goals to
ensure a fair and resilient agricultural system. Along with the benefits of Agriculture
4.0, there are challenges associated with farmers' perceptions and ability to change,
the development of infrastructure, especially in rural areas and the lack of standards
for implementing the new technologies. The government and policymakers' role is
essential and should be directed in supporting the implementation of the concept

Agriculture, 4.0.

Abstract: Agriculture 4.0 ce pasrnexaa KaTo HOBa Bb3MOXHOCT 3a peLLEHME Ha

peavua npeanssmkaTencTea B rnobaneH acnekT. B To3u KOHTEKCT LienTa Ha ctaTusTa



€ [Ja o4yepTae OCHOBHUTE AedUHULUK, KOHLENUMWU, TEXHOMNOIMU U TEHOEHUUN B
pa3suTneTo Ha Agriculture 4.0 n ga ce AuckyTupaT npeau3BukaTesnictBata, Kakto u
Bb3MOXXHOCTUTE M NEPCNEKTUBUTE Npes Ta3un KoHuenuus. Bb3 ocHoBa Ha npernega Ha
nutepaTypata MOXe Aa ce 3aknouu, Yye Agriculture 4.0 we vrpae pelasalla pons B
TpaHCOPMUPAHETO Ha CeKTopa Ha XpaHWUTESTHO-BKycoBaTa MNPOMULLSIEHOCT W
odopMAHETO Ha 6baewn MoAenu Ha cernckocTonaHcko npou3soacteo. OT apyra
CTpaHa, HOBUTE KoHuenuun TpsibBa Aa 6baaT cBbp3aHu CbC 3efneHaTa caenka u
uenute 3a yCTOMYMBO pa3BUTUE, 3a [a Ce rapaHTupa cnpasejnvesa U ycTonmyuBa
cenckoctonaHcka cuctema. Hapea ¢ nonaute ot  Agriculture 4.0 wuma
npean3BuKaTesicTBa, CBbp3aHN C Bb3NpUATUATA U CNOCODOHOCTTa Ha depmepuTe aa
ce NPOMEHSAT, pa3BUTUETO Ha WHPACTPyKTypaTa, OCOBEHO B CENCKUTE panioHu “
nuncata Ha CTaHgapTM 3a npunaraHe Ha HoBuTe TexHonoruun. Ponsata Ha
NpPaBMTENICTBOTO N NONMTUYECKaTa NOAKpena ca OT CbLECTBEHO 3Ha4YeHne n Tpsabea

Aa 6GbaaTt HacoYeHM KbM MOAKPEna 3a npunaraHeTo Ha koHuenuuaTa Agriculture 4.0.

3. Beluhova Uzunova, R.P. & Dunchev, D.M., 2020. Precision technologies
in soft fruit production. Scientific Papers Series — Management, Economic
Engineering in Agriculture and Rural Development, 20(3), pp.131-137. ISSN 2284-
7995. (WEB OF SCIENCE - Q4, JIF 0.9).

Abstract: The industrialization and mechanization of agriculture in the 20th
century led to an increase in productivity and efficiency and development of large-scale
farms. The environmental concerns and resource scarcity transform the models of
agricultural production. The implementation of new technologies and digitalization led
to evolution of precision farming. The aim of the study is to analyse the economic
efficiency of precision technologies in soft fruit production and discuss the possibility
of their implementation. The survey focuses on case studies analysis and presents the
economic benefits of precision technologies. Opportunities for adoption of innovation
in Bulgaria are also outlined. The methodological framework is based on the “Case
study” approach. The survey shows positive economic effect of precision technologies
on agriculture. On the other hand, the analysis indicated that there are significant
differences in total costs and especially in the investment costs. This in many cases
this is the main reason related to the limited implementation of innovations by farmers.

The application of precision technologies is concentrated mainly in extensive



production with larger holdings. It is necessary to encourage their application in high
value-added sectors and benefit from the EU funds in the field of innovation.

Pesiome: VMHaycTpyuanusaumaTa U MexaHusaumsaTa Ha CerickoTo CTOMaHCTBO
npe3 20-T1 BeK AoBeA0Xa A0 NoBuLIaBaHe Ha NPou3BOAUTENHOCTTa U edpeKTUBHOCTTA
N pasBUTUETO Ha ronemMu doepmn. 3arpmxeHocTTa 3a oKonHaTa cpeda U HeJoCTUrbT
Ha pecypcu TpaHcopMUpaT MOAENUTEe Ha CernckoCTONaHCKO MNPOW3BOACTBO.
BHegpsBaHeTO Ha HOBW TEXHOMOMMU U AUrutTanusaumaTa goBeaoxa A0 eBonioumaTa
Ha npeuusHoTo 3emedenue. Llenta Ha u3cnegBaHeTo € fOa ce  aHanusupa
NKOHOMMYecKaTa edEKTUBHOCT Ha MpeLmnsHUTEe TEeXHOMOrMn B MPOU3BOACTBOTO Ha
MeKW NnoaoBse 1 ia ce 06ChAM Bb3MOXXHOCTTA 3a TAXHOTO BHeApsBaHe. [poyyBaHeTo
ce cokycupa Bbpxy Case study aHanu3 u npeactaBs MKOHOMUYECKUTE MON3u OT
npeuunsHuTe TexHonormn. O4yepTaHM ca M Bb3MOXHOCTUTE 3a BHeApsBaHe Ha
nHoBaumute B bBbnrapusa. M3cneasaHeTo nokasBa MOMOXUTENEH WKOHOMUYECKU
eeKT OT MpeLmn3HUTEe TEXHOMNMOMMN BbPXY cenckoTo ctonaHcTBo. OT Apyra cTpaHa,
aHanuM3bT NnoayepTasa, Ye Uma 3HaYUTENHN PasnNuKn B 0bLLMTE pa3xoam U ocobeHo B
WHBECTULIMOHHUTE pa3xoau. ToBa B MHOIMO Crydanm € OCHOBHarta npuuvHa 3a
orpaHM4YeHOTO BHeApsiBaHe Ha uHoBauUuM OT depmepuTe. [punoxeHneTo Ha
NpeLnsHNTE TEXHOMOMNM € CbCPEAOTOHEHO NPEANMHO B EKCTEH3UBHO MPOM3BOACTBO
1 no-ronemu ctonaHcTea. Heo6xoanmo e Aa ce Hacbpyu NpUNaraHeTo UM B CEKTOPU
C BMCOKa fobaBeHa CTOMHOCT, KaTo doepMuTe Aa ce Bb3Nonssat B No-ronama creneH

oT ooHpoBeTe Ha EC B obnacTtTa Ha nHoBaummTe.

4. Dunchev, D. & Aleksov, V., 2025. Precision farming technologies and
their positive effect on climate change mitigation. Scientific Papers Series —
Management, Economic Engineering in Agriculture & Rural Development, 25(1),
pp.309-320. ISSN 2284-7995; e-ISSN 2285-3952. (WEB OF SCIENCE - Q4, JIF 0.9)

Abstract: The management of agriculture in recent times has enabled entirely
new approaches to keep up with the times and to tackle one of the greatest challenges
of our time, namely the climate change we are witnessing, with average temperatures
rising much faster than in the last century. Nanotechnology, the Internet of Things, Big
Data, Artificial Intelligence, and other technologies are making steady inroads by

farmers so that they can plan more accurately for fertilisation, irrigation, yield



forecasting, disease management, and risk management. These innovations, the data
they collect and the solutions they present, combine to promote a variety of positive
effects-economic, social and environmental. In recent decades, with the improvement
and implementation of these agricultural technologies, they have contributed to
environmental protection by reducing soil, water and atmospheric gas pollution, and
economically enabled farmers to achieve better sustainability and financial results. The
aim of this study is to assess the potential of these technologies to contribute to positive
environmental impacts, food security and sustainability. The methodology of this study
is to review and summarize literature, articles, reports, etc. and to compare different
methods and analyze the results. The results clearly show that digital technologies will
play a major role in combating climate change, but also reveal serious challenges for
their mass integration due to high costs and limited access, especially observed in

developing countries.

Pe3lome: YnpaBneHMeTo Ha 3eMedenueTo B Hawy OHW MO3BOMsIBA U3LSAMO
HOBW MOAXOAW, KOUTO Aa OTrOBOPST HA CbBPEMEHHUTE YCIOBUSA U Aa ce CnpaBsiT C
eOHO OT HaW-roneMuTe NpeamM3BUKaTENCTBa Ha HALETO BpeMe — KIMMaTU4HUTE
NPOMEHW, Ha KOUTO CMe CBUOETENM, C MOCTOSIHHO HAapacTBaLLUM cpeaHu TemnepaTtypu,
MHOro no-6bp30 B CpaBHEHME C NpeaxoaHns Bek. HaHoTexHonorunte, VIHTEpHETLT Ha
HellaTta, ronemMmuTe AaHHWU, U3KYCTBEHUSIT MHTENEKT 1 APYrY TEXHONOrK HaBnNn3aT Bce
No-LUMPOKO B 3eMefenveTo, KaTto AaBaT Bb3MOXHOCT Ha depmepuTe No-TOYHO Aa
nnaHupaT TOPeHeTo, HarnosiBaHETO, MPOrHO3NPaHETO Ha OOUBUTE, yNpaBnNeHNETO Ha
6onectu nNo KynTypute M oueHKaTa Ha puckoBeTe. Te3n MHOBaUWW, OAHHUTE, KOUTO
cbbupaT, n peleHusiTa, KOMTo NpeanaraT, JONPUHACAT 332 MHOXECTBO NMONOXUTESTHM
eheKkTM — NKOHOMMYECKU, COLIMATHN U EKOSTOTUYHM.
Mpe3 nocnegHuTe AeceTUNeTus, C pasBUTMETO N BHEAPSIBAHETO Ha TE3N 3eMeaerICKM
TEXHOSOMMK, Te noanomaraT orna3BaHETO Ha OKofiHaTa cpefa Ype3 HamansiBaHe Ha
3aMbpcsiBAaHETO Ha noyBaTa, BoAMTe 1 aTmocdepaTa, a B MKOHOMUYECKU MiaH aAaeat
Bb3MOXHOCT Ha chepmepuTe [a MOCTMrHaAT Mo-rofisiMa yCTOMYMBOCT M NO-406pu
mHaHcoBu pesynTtatu. Llenta Ha HacTosWOTO M3cneaBaHe € Aa OLeHM noTeHumana
Ha Te3n TexHorormm ga AoMnpuHecaT 3a MONOXUTENHW eKONMOrMYHM Bb3AEeNCTBUS,

XpaHUTEsHa CUrypHOCT U YCTONYMBOCT.



MeTogonorusta Ha nscneaBaHeTo ce OCHOBaBa Ha nperneg un 0006LLeHne Ha Hay4Ha
nnTepartypa, Crtatun, OOKnaan 1 AOpyrn U3TOYHUUKU, KaKTO U Ha CpaBHEHUE Ha
pasnnyHn metToan n aHarin3d Ha nojlydeHuTe pe3yrtaTtu. Pe3yJ'ITaTVITe ACHO MNMokKa3Bar,
ye AurntTarnHuTe TexHOosNormn we Urpadat KrnoyoBa posid B 6op6aTa C KnnMmaTuyHuTe
NMPpOMeHN, HO CbLO TakKa pa3kpmBaT CEPUO3HU NMpean3BuKaTesricTea npe LWmpokoTo nm
BHeJpsBaHe nopaan BUCOKaTa UM UeHa W orpaHnyvyeHnAa [OOCTbll, ocobeHo

3abenexvvu B pa3suBallnTe ce CTpaHu.

5. Duncheyv, D., & Atanasov, D. (2019). Impact of innovations on technical
efficiency of soft fruits production. Agricultural Sciences, 11(26), pp. 41-46, ISSN
1313-8820. (WEB OF SCIENCE - CABI)

Abstract: This research focuses on the efficient use of various technological
innovations in greenhouse production of soft fruits in the United Kingdom. A variety of
sensors measuring water and air temperature, microclimate controllers, irrigation and
fertigation technologies, and other tools are described and analyzed. The results show
that these innovations can improve the efficiency of water and nutrient use, contribute
to higher yields, reduce negative environmental impacts, and have a positive effect on

human health.

Pe3tome: ToBa nscrnensaHe ce okycupa Bbpxy epekTUBHOTO U3MNof3BaHe Ha
pasnUYHM  TEXHOSOMMYHW  WMHOBALMM B  OpPaHXepUMHOTO NPOM3BOACTBO  Ha
arogonnogHn kyntypun B O6egmHeHoTO KpanctBo. OnucaHn M aHanmanpaHu ca
pasnu4HM CeH30pu 3a U3MepBaHe Ha TemnepaTypata Ha BojaTta M Bb3ayxa,
KOHTpOMEepM Ha MUKPOKNMMaTa, TEexXHOMorMM 3a HanosiBaHe W TOPOBHAaCSAHe
(cbepTuraums) n opyru MUHCTPyMeHTU. Pesyntatnte nokassarT, 4e Te3n MHOBaLMu Mmorat
Aa nogobpAaT edpeKkTMBHOCTTa Ha M3MNon3BaHe Ha Boda M TOpoBe, Aa AonpuHecart 3a
no-BUCOKM A0BUBKM, fa HAaManNAT OTpMUATENHOTO Bb34ENCTBME BbPXY OKOSHaTa cpeaa

N Aa oKaxaT NonoxuTteneH edpekT BbpXy YOBELLKOTO 34paBe.

6. Dunchev, D. (2025). Renewable energy sources: the key for sustainable
future. Agricultural Sciences, 44, pp. 187-199, ISSN 1313-8820. WEB OF SCIENCE-
CABI



Abstract: Using renewable energy sources plays a key role in addressing the
growing challenges of climate change. The increase in global temperatures is now an
undeniable fact. The extreme weather events, such as prolonged drought, hailstorms,
forest fires, and floods have made the switch to sustainable energy sources-such as
solar, wind, and hydro-a viable alternative to reducing dependence on fossil fuels,
particularly coal, oil and gas. This article examines how renewable energy can help
reduce greenhouse gas emissions in the atmosphere, improve energy security, and
contribute to the global initiatives and support Bulgaria's participation in global
initiatives aimed at achieving a low-carbon future. It also looks at the economic and
social benefits of clean energy deployment and the challenges that hinder its
widespread implementation. The study also analyzed the dynamics and trends in the
development of renewable energy sources in the EU and Bulgaria. The study is based
on EUROSTAT data and examines legislation and reports related to the topic. The
results indicate that, despite a 22.8% increase in the share of clean energy derived
from renewable energy sources by the end of 2023, the share of coal-fired power in
Bulgaria remains significantly high. This poses a major challenge to achieving the

climate targets outlined in the Paris Climate Agreement and the Green Deal.

Pe3lome: M3non3BaHeTO Ha BB3OOHOBAEMW EHEPrMnHU W3TOYHULUM urpae
KNyoBa pons 3a crpaBsiHe C HapacTBawuTe Npean3BuKaTencTea Ha KnMMmaTUdYHUTe
npomMeHun. lNoBuwaBaHeTo Ha rrnobanHuTe TemnepaTtypu Beye € Heocnopum dakr.
EKCTpeEMHUTE METEOPONOrMYHMU SBMEHUA, KaTO MPOOBLIDKATENHU CyLUKW, FpagyLuKu,
FrOPCKM MOXapu W HaBOOHEHMUs, HanpaBuxa MpPeMMHABaHETO KbM YCTOMYMBMU
€HEPrMNHN U3TOYHMLUN KaTO CNbHYEBa, BATbPHA M BOAHA €HEPrus XmnsHecrnocobHa
anTepHaTuMBa 3a HamarnsiBaHe Ha 3aBMCMMOCTTA OT M3Konaemu ropuBa, oCcobeHo
Bbrnuwa, HedT 1 ras. Hacrodwara cratna n3cnenBa Kak Bb3obHOBAEMaTa eHeprus
MOXe [[a MNOMOrHe 3a HamansiBaHe Ha EeMWUCMUTE Ha MapHWKOBM ras3oBe B
aTMocdeparta, nogobpsiBaHe Ha eHeprurmHaTa CUrypHOCT M nognomMaraHe Ha
rnodanHu MHMLMaTMBM, BKNIOYNUTENHO Y4acTUETO Ha bbnrapmsa B T4X, HACOYEHU KbM
nocTuraHe Ha HuUCKOBbrnepogHo 6baewe. CraTuaTa pasrnexga Ccbwo Taka
MKOHOMUYECKNTE W COUManHUTE MOn3n OT BHEAPSBAHETO Ha 4MCTa €Heprust wm
npeausBMKaTencreaTa, KOUTO Bb3NPEnATCTBAT HEWHOTO LUMPOKO MNPUMOXKEHME.

N3cnepBaHeTo aHanmanpa AguHammKkata W TeHgeHuunnTe B pPa3BUTUETO Ha



Bb300OHOBAEMUTE eHepruiHn natoyHmum B EC n Benrapua. To ce 6asnpa Ha gaHHM
oT EUROSTAT wu pasrnexaa cBbp3aHOTO 3aKkoHOOATeNCTBO M AOKNaau no temara.
Pesyntatute nokaseaT, Ye BbNpekn yBenudeHneto ¢ 22,8% Ha gena Ha yucraTta
eHeprusi, nponseeaeHa oT Bb30OHOBAEMM N3TOYHUUM 00 Kpada Ha 2023 r., AenbT Ha
BbIMULLHUTE eneKkTpoueHTpann B bbnrapuss octaBa 3Ha4MTeNHO BUCOK. ToBa
npeacTaBnsiBa CEPUO3HO NPean3BUKaATENCTBO 3a NOCTUTAHE Ha KNUMaTUYHUTE Lenu,

3alioXXeHn B napI/I)KKOTO cnopasymMmeHune 3a Knmmarta n 3eneHaTa caenka

II.3. HayyHu nyb6bnukauyuu, peghepupaHu u uHOeKcupaHu e dpyau 6a3u

OaHHU:

1. Dunchev, D., 2025. The impact of Brexit on labour in the soft fruits
industry in the United Kingdom. Journal of Bio-Based Marketing, 2, pp.5-12. ISSN
2683-0825. (DOAJ, OpenAire, ROAD)

Abstract: The decision for the United Kingdom to leave the European
Union (EU), known as Brexit, has profoundly affected various sectors of the economy.
One such sector significantly impacted by this monumental shift is the soft fruits
industry within the UK's agricultural landscape. This article delves into the
repercussions of Brexit on labour dynamics within the soft fruits industry. The cessation
of free movement between the UK and the EU has resulted in unprecedented
challenges, particularly in sourcing adequate labour for crucial seasonal tasks like fruit
picking and harvesting. The abrupt reduction in the availability of migrant workers from
EU countries has sparked labour shortages, casting uncertainty over the industry's
operations and productivity. Through an exploration of these challenges and potential
solutions, this article seeks to illuminate the intricate relationship between Brexit and

the labour force in the UK's soft fruits industry.

Abstract: PeweHuneto Ha Ob6eanHEHOTO KpancTBo Aa HanycHe EBponenckus
cbto3 (EC), nsBectHo kato bpek3nt, okasa ronsamMo Bb34EWCTBUE BbPXY Pa3fIMYHU
CEKTOpY Ha MKOHOMWKaTa. EQuH OT cekTopuTe, KOMTO € 0CODEeHO 3acerHaT OT Tasu
MOHYMEHTanHa npoMsiHa, € 3emMefenueTo, Han-Beye NPOM3BOACTBOTO Ha MEKM

nnoaoBse (Arogn, ManuHKU, KbnHK K Ap.). Tasu cratusa pasrnexga nocrneguuuTe ot
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Bpek3nT BbpXy ocurypsisaHeTo Ha HeobxoammaTta paboTHa pbka B CEKTOpA HAa MEKM
nnogose. NpekpaTsaBaHeTo Ha cBOGOAHOTO ABMKEHME Mexay O6eAMHEHOTO KparcTBO
n EC poeegne no 6e3npeleneHTHM Npeam3BukaTencTea, ocobeHo npy HabaBsHETO Ha
AOCTaTb4yHO MEepCcOoHan 3a Krio4YoBU CE30HHM AEeMHOCTU kaTo BpaHe u npubupaHe Ha
nnogoBe. Ps3koTo HamansiBaHe Ha HanMMYMETO Ha MUMpPaHTCKUM paboTHMUM OT
cTpaHuTe Ha EC npeaunsBuka HeQOCTUI HA KagapW, Cb3faBaiki HECUTYPHOCT OTHOCHO
pyHKUMOHMPAHETO M MNPOAYKTMBHOCTTA Ha cekTopa. Ypes uscnegBaHe Ha Teau
npeausBuKaTencTea U Bb3MOXHUTE peLLEHMs], Tasun cTaTus Lenn aa XBbpn CBETNMHA
BbPXY CroXHaTa Bpb3ka Mexay BpeksuT u ynpaBrneHMeTo Ha TpydoBUTE pecypcu B

WHAYCTpUsATa 3a Meku nnogose Ha O6GeaNHEHOTO KparncTeo.

2. Beluhova-Uzunova, R. & Dunchev, D., 2019. Precision farming—concepts
and perspectives. Zagadnienia Ekonomiki Rolnej / Problems of Agricultural
Economics, (3), pp.142—-155. ISSN 0044-1600; elSSN 2392-3458. (SSRN)

Abstract: The development of technologies in the 20th century led to evolution
of precision agriculture concept. Nowadays, precision farming is usually associated
with the use of GPS and satellite navigation, GIS, unmanned airplanes and drones,
variable rate of application, as well as complex and sophisticated computer systems
and software. On the other hand, the main question is related to the profitability and
efficiency of these technologies and the opportunities for their adoption. The main
purpose of the research is to investigate the most popular concepts of precision
farming and to analyze the technical and economic efficiency of different technologies
based on literature review. The results indicate that the adoption of precision farming
technologies is closely related to the farmer’s perception of and needs for institutional
support. The promotion of precision farming under the Common Agricultural Policy is
necessary to overcome the number of economic and environmental challenges and

ensure sustainable development and green growth.

Abstract: Pa3Butneto Ha TexHonorunte npea 20 Bek JoBeae A0 €BOMNIOLMS Ha
KOHLeNnuuaTa 3a npeumsHo 3emegenue. B Hawum OHM npeumnsHOTO 3emepdenuve
0OMKHOBEHO ce CBbp3Ba C M3nonssaHeTo Ha GPS n catenutHa Hasuraumsa, T'C,

©e3nnnoTHM camoneTn u OPOHOBE, KaKTO N CIOXXHU N YCbBBbPLUEHCTBAaHN KOMMIOTbPHU
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cuctemn u codtyep. OT pgpyra cTpaHa, OCHOBHUSIT BBLMPOC € CBbp3aH C
PEeHTabUNHOCTTa U ePEKTUBHOCTTA Ha TE3U TEXHONMOTUN Y Bb3MOXXHOCTUTE 3a TAXHOTO
BHeapsiBaHe. OCHOBHAaTa Lien Ha U3crneaBaHeTo e Aa ce NPoCcneaaT Hal-nonynsapHUTe
KOHLEeNnuMu 3a npeuusHo 3emedenve W [Oa ce aHanusmpa TexHudeckaTa U
NKOHOMMUYECKa e(PeKTUBHOCT Ha pasfMYHN TEXHOMNOMM Bb3 OCHOBA Ha nuTepaTypeH
npernen. Pe3yntatuTe nokassaT, Ye Bb3NpUMEMAaHETO Ha TEXHONOrMKU 3a MpeLnusHo
3emMegenve e TACHO CBbpP3aHO C MNOBedeHWeTO Ha depMepuTe M HyxauTe OoT
WHCTUTYLMOHAanNHa noakpena. HacbpyaBaHeTo Ha NPeLUu3HOTO 3emMeaenve B paMKuTe
Ha O6uwara cenckocTonaHcka MONMUTMKa e HeoGxoOoumo, 3a Aa ce npeodonesTt
MHOXECTBOTO MKOHOMMWYECKM U EKOMNOTMYHM NpeausBuKaTernicTea U Oa ce OCUrypu

YyCTONYMBO pasBUTHE.

[.MoHorpadcumsa:

1. OyHueB, AO., 2025. BnuaHne Ha KAUMaTUYHUTE MNPOMEHU BBPXY
3eMeaenvMeTo M NOTEHUMaNbT Ha NpeuusHUTe TeXHONIoOrMM 3a aganTtauusa wm
YyCTOMYUBOCT. AKageMMUYHO nuagartencrteo Ha ArpapHud yHusepcuteT. ISBN 978-954-
517-336-3.

Abstract: O6wecTBoTO B rnodaneH acnekT € n3npaBeHo Npea peanua npeanssuka-
TencTea, CBbp3aHM C NPOOOBOSICTBEHA CUFYPHOCT, KIMMMATUYHU NMPOMEHWU, BOEHHUTE
KOH(nKTKM, 6edHOCT M HepoxpaHBaHe, €TUYHM npobrnemn, o6BbP3aHN C HOBUTE
TexHornormm u ap. Cnopeg nporHo3anTe Ha CBeToBHaTa 6aHka HaceneHweto Ha
nrnadHetaTa we gocturHe 10 mununapga gywm go 2050 r., KOeTo BOAW A0 YBENUYEHO
TbPCEHE Ha XpaHW, CypPOBUHU N EHEPrUsl, KaTo OT Apyra CTpaHa U3TOMHULUTE 3a TAXHOTO
ocurypsiaHe ctaBaT BCe MO-OrpaHMYeHn U HegocTaTbyHW. B Tasm Bpb3ka TpsibBa aa ce
pasBuBaT No-yCTOM4MBU MOAENM Ha BasaTta Ha Hay4yHUTE NO3HAHUA U MHOoBaUuK. HoBuTe
TEXHONOrMn nNpeanarat MHOXeCTBO Bb3MOXHOCTU 3a NogobpsBaHe Ha KOHOMUYECKNTE
pesyntatu B CENCKOTO CTOMA@HCTBO, KaTO CbLUEBPEMEHHO Ce rapaHTupa, 4e
npouseBefeHaTa npoaykuus e 6bae He caMo noBeYve, HO U ¢ No-gobpo kayecTtso. OT
CBOS1 CTpaHa TOBa LLie NOMOrHe 3a peLlaBaHeTo Ha npobnema ¢ 6egHoCcTTa M gOocTbNa

00 XpaHa 1 NuTenHa Boaa.

M3mMeHeHMeTo Ha knumMaTta e edHo OT Hal-ronemuTe npeavsBuKaTencTea, npen

KOWUTO € 1N3rnpaBeHo 4YoBEe4EeCTBOTO. AHTpOI'IOFeHHOTO BJ1IMdAHME € CTaBasio BCe No-rorndamo
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oT WHaycTpuanHata peBonouMs OO0 Hawu gHu. Te3an npobrnemu ca pesyntaTt oOT
HepauuoHarHOTO M3Mnon3BaHe Ha pecypcuTe. Temnepartypata Ha 3emsaTa TpanHo ce
noBuLLaBa, a MNOCTUraHETO Ha uenute, 3anoxeHw B [MapwkkOTo criopasymeHue 3a
orpaHu4yaBaHe Ha namMeHeHueTo Ha knumata o 1,5 °C go 2050 r., ctaBa MHOrO TpyaHO
noctwxkumo. Heobxoguma e no-6bp3a ©  edekTuBHa TpaHchopmauma Ha
arpoxpaHuTenHaTa Bepura, KOSATO Oa CMOMOrHe 3a HamansBaHe Ha BblfepoaHus
oTneyaTbk W [a rapaHTupa YCTOMYMBO pasBuTMe 3a 6baewimrte MNOKONeHus.
EBponencknar cbio3 npeacrtaBu 3eneHns nakT, NoCTaBAnKM Cn amMbuumMo3HM Lenu 3a
HamansiBaHe Ha MapHUKOBWUTE ra3oBe W NOCTUraHe Ha BbrepogHa HeyTpanHoCT A0
2050 r. Ypes n3non3BaHETo Ha HOBM TEXHOMOMKM KaTo MHTEPHET Ha HewlaTa, aHanu3 Ha
ronemu obemm ot AaHHWU, HAHOTEXHOSTOMMU U U3KYCTBEH UHTENEKT, Ce JaBa Bb3MOXHOCT
Ha 3emMeferickuTe CTOMaHW [a YynpaensBaT pPecypcute MHOMo Mno-e(peKkTMBHO, KaTo
CbLUEBPEMEHHO 3HAYUTENHO HamansaesaT Bb3AEWCTBUETO BbLPXY OKOMHaTa cpepa.
AHanM3bT U UWHTErpMpaHeTo Ha rofieMn MacuBu npegoctaBss MHOpmauus 3a
ONTUMU3MpPaHEe Ha pas3npedeneHVeTo Ha pecypcuTe, NaHMpaHeTo Ha pekonTaTta u
ynpaBneHneTo Ha pucka. HoBoBbBeAeHMsITa JONPUHACAT 3a HAMarnsiBaHe Ha eMucunTe
Ha NapHUKOBW rasoBe, ONTMMU3NPaHE Ha M3MNOM3BaHETO Ha BogaTa M HacbpyaBaHe Ha

MKOHOMUYECKaTa yCTOVNVIBOCT Ha npounssoguTennTe npu MmakcumarsiHa peHTa6VIJ'IHOCT.

LlenTa Ha n3cnegBaHeTO € Aa Ce OUEHUM BNUAHMETO Ha KNUMaTU4HUTE
NPOMEHU BbPXY CEJICKOTO CTONaHCcTBO B Bbnrapus, aHanusnMpanku TeHaeHUunTe
B TemnepartypuTte 1 Banexure. [IpoyyBaHeTo NOCTaBA aKUEHT U BbpXYy POnsATa Ha
npeuM3HUTe TEXHONOrMW, KOUTO ONTUMU3UPAT pecypcuTe, HamansBeaTt
NapHMKOBUTE eMMUCUU M NOBULLABAT YCTOMYMBOCTTA, NOANOMaramkm agantauusTa

KbM KnMMMaTU4HUTEe UAMEeHEeHUA.

3a nocTuraHe Ha nocTaBeHaTa Len ca AeHUPaHu CreaHnTe OCHOBHU 3aayn:
v' OuyepTaBaHe Ha npeamsBMKaTencTBaTa, CBbpP3aHM C KNMMaTUYHUTE NMPOMEHU U

npoy4yBaHe Ha nocrneauumTe, NPOM3TUYaLLM OT TSX.

4 I'Ipocne,u,ﬂBaHe Ha KnMmMmaTtun4yHnTe TeHaeHuun B Ebnrapvm N TAXHOTO BNnAHME

BbPXY CEMNCKOTO CTOMAHCTBO.

v' PasrnexaaHe Ha MONUTUKUTE U cTpaTerMmTe, cBbp3aHn ¢ bopbata c knvma-

TUYHUTE N3MEHEHUA N CTPpEMEXa 3a NOCTUraHe Ha yCTOI7I‘-IVIBOTO pasButune.
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v AHanu3 Ha OCHOBHUTE TeXHos1ormn, npunaraHn B 3emMenerineTto, KOUTo

OOMNMpUHacAT 3a 6op6a C KnMMaTn4yHnTE npean3BuKkaTtencTea.

v' W3cnegBaHe Ha Harmacute U MHopMUpaHocTTa Ha depmepuTe B Bbnrapus,
OTHOCHO MpUNaraHeTo Ha NPeLM3HN TEXHOMOMMK, U OLiEHKaTa 3a edpekTa UM npu
6opbata C KNMMaTUYHUTE MPOMEHM, UM BB3MOXHOCTUTE 3a aganTauus u

YCTONYMBOCT.

MNMpoyuBaHeTO, NpoBeaeHo cpen 60 3emenenckm ctonann B bbnrapus, pasrnexaa
BHeAPSABaAHETO Ha NPEUN3HUN TEXHOMOMMN 1 NOTEHLMANHUTE UM Non3un 3a CMeK4yaBaHe
Ha nocrneguuuTe OT M3MEHEHMETO Ha KNnmaTa. Pedyntatute nokassar, 4Ye noBevyeTo
pecnoHaeHTn ca pobpe MHMOPMMpaHM 3a NPeLM3HOTO 3emMedenve W HerosuTe
NepcnekTMBM U Bb3MOXHOCK. Habniogaesa ce cunHa Bpb3ka Mexay 3HaHusTa Ha
3emMefernckuTe CTOMaHu, HMBOTO Ha obGpa3oBaHWe M Bb3pacTTa, KOMTO Oka3BaT
BNUSIHNE BbPXY BBLINPMEMAHETO Ha NOTeHuuana Ha NpeunsHoTo 3emenenve 3a
crnpaBsiHe C W3MEHeHMeTo Ha knumaTta. Moyt BcuukM depmepu, ydacTBanu B
Npoy4YBaHETO, Ca HasiCHO C TEXKUTE nocneauun oT KIMMaTUYHUTE NPOMEHU BbpPXY
3emegenueTo. Te nocoysart CyluMTe, BUCOKUTE TeMMepaTypyu U HaBOOHEHMATA KaTo
OCHOBHMTE MNpeau3BuMKaTencTea, npeg KouTo ca manpaBeHU. Bbnpeku ye MHOro
3eMefericku CTonaHu oLeHsBaT Non3nTe OT M3NON3BaHETO Ha NPELM3HN TEXHOMOMK
3a onasBaHe Ha OKOnHaTa cpefa, OenbT Ha epmepuTe, KOMTO npunarat NpeLmnsHo
3emegenue B bvnrapus, Bce olle e HUCHK. [lonoBMHaTa OT aHKeTMpaHUTE CMATAaT, Ye
AbpxaBaTa He obpbliua AOCTAaTbYHO BHUMAHME HA KMMMaTUYHUTE MPOMEHU U HE U
nocTaBs kaTo OCHOBEH npuopuTeT. ETO 3aLl0 ueneHacoyeHata ObpXaBHa NonMTMKa
€ OT CblLUEeCTBEHO 3HayeHMe 3a HacbpyaBaHE HaA MHOBaUMUTE W NpPeunsHUTe
TexHornormm B 6bArapckoTo 3emegenue. 3a NOCTUraHETO Ha Tas3w Len MOXe Aa ce
N3Mnon3Ba KakTo HauuoHanHo hMHaHCcUpaHe, Taka n prHaHcoBa nogkpena no JiMHUS
Ha OCI1 u nporpama ,Xopu3oHT EBpona“. BbBexgaHeTo Ha HOBW TEXHOMNOMUU W
nogobpeHata  uMdpoBM3auua  M3MCKBAT  MNo-gobpa  KoopauHaums — Mexay
WHCTUTYUUNTE, 3@ Ja Ce rapaHTupa YCMEWHOTO M3MNbfHEHUE Ha NpeanoXeHuTe

MEpPKM.

HaenusaHeTo Ha UM pOoBKN TEXHOMNOMMN B 3eMeeNMeTO KaTo U3KYCTBEH UHTENEKT,
ANCTaHUNOHHO HabngeHne, 6nokyenH, 6ur gata n poboTmka ocurypsisaT peLleHns

3a agantaumda KbM KIMMaTUYHUTE TMPOMEHU U OOMNPUHACAT 3a I'IO)J,O6pF|BaHe Ha
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NpoOyKTMBHOCTA Ha  cTonaHcTBaTta. [lpeuMsHoTO  3emedenue  npuTexasa
N3KITIYMTENEH MNOTEHUMan 3a CMeKyaBaHe Ha nocneauuute OoT U3MEHEHMETO Ha
knumara. OcbLlecTBABAHETO HA T€3M Bb3MOXHOCTM M3MCKBa NONUTULUTE aKTUBHO Aa
HacbpyaBaT M NOAKPENAT BbBEXAAHETO Ha TakMBa TexHomnornn. Bucoknte pasxoau
o6aye rm npaBAT HeQOCTBLMNHM 3@ MHOIO Mariku 3eMeaencku nponssogutenu. Hyxaata
OT 3HAHWA M TEXHUYECKM YMEHUSI OOMbIHWUTENHO Bb3NPENATCTBA LUMPOKOTO MM
npunaraHe, KOETO YyBenuMyaBa npegu3BuKatencreata npen 3eMedernckoTo
NpPou3BOACTBO. 3a Oa ce HacbpyaT MHBECTUUUUTE B MPELU3HM TEXHOMOrmu, e
Heob6xoaAMMo npunaraHeTo Ha PUHAHCOBW, perynaTtopHu n obpasoBaTeNHU MepKW,
KOUTO fa ynecHAT pepmepute n busHeca. NogobpsaBaHe Ha UHTEPHET CBbP3aHOCTTa
B CEJNICKMTE paroHu 3a No-gobpa nHrerpauust Ha UHTENUITEHTHN CUCTEMMW € OT KIMOYOBO
3HayeHne B ToBa HanpasneHune. B gonbnHeHne nybrMyHO-4acTHUTE NapTHLOPCTBA
KaTo CTUMYNUPaHETO Ha WHBECTULUMOHHW (pOHAOBE B CbTPYOAHUYECTBO MeXAy
Abp)XaBaTa M 4YacTHUSA CEKTOP W HacbpyaBaHe Ha TEXHONOIMMYHW KOMMaHuM Aa

pa3pa60TBaT peweHna 3a 3emenernunTe ca BaXXH CTbMKU B NpaBuiiHaTa NOCOKa.

Abstract: Globally, society is facing numerous challenges related to food
security, climate change, military conflicts, poverty and malnutrition, ethical issues
associated with new technologies, and more. According to World Bank projections,
the world’s population will reach 10 billion by 2050, leading to increased demand for
food, raw materials, and energy, while at the same time the resources needed to
meet this demand are becoming increasingly limited and insufficient. In this context,
more sustainable models must be developed, based on scientific knowledge and
innovation. New technologies offer numerous opportunities to improve economic
performance in agriculture while ensuring that production becomes not only greater in
guantity but also higher in quality. In turn, this will contribute to addressing poverty

and improving access to food and drinking water.

Climate change is one of the greatest challenges facing humanity. Anthropogenic
influence has grown significantly since the Industrial Revolution. These issues result
from the irrational use of natural resources. Global temperatures continue to rise, and
achieving the goals set by the Paris Agreement limiting climate change to 1.5°C by
2050 has become increasingly difficult. A faster and more effective transformation of

the agri-food chain is required to reduce the carbon footprint and ensure sustainable
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development for future generations. The European Union introduced the Green Deal,
setting ambitious targets for reducing greenhouse gas emissions and achieving
carbon neutrality by 2050. By using technologies such as the Internet of Things, big
data analytics, nanotechnologies, and artificial intelligence, farmers are able to
manage resources far more efficiently while significantly reducing environmental
impact. The analysis and integration of large datasets provide information that helps
optimize resource allocation, crop planning, and risk management. Innovations
contribute to reducing greenhouse gas emissions, optimizing water use, and

promoting the economic sustainability of producers at maximum profitability.

The aim of the study is to assess the impact of climate change on agriculture in
Bulgaria by analysing temperature and precipitation trends. The research also
highlights the role of precision technologies, which optimize resource use,
reduce greenhouse gas emissions, and enhance resilience, thereby supporting

adaptation to climate change.

To achieve this aim, the following key objectives are defined:

« Outlining the challenges related to climate change and examining their
consequences.

e Tracking climate trends in Bulgaria and their impact on agriculture.

e Reviewing policies and strategies related to combating climate change and
pursuing sustainable development.

e Analysing the main technologies applied in agriculture that contribute to
addressing climate-related challenges.

« Examining the attitudes and awareness of farmers in Bulgaria regarding the
implementation of precision technologies, their perceived effect in combating
climate change, and the opportunities they provide for adaptation and

resilience.

The study, conducted among 60 farmers in Bulgaria, examines the
implementation of precision technologies and their potential benefits for mitigating the
impacts of climate change. The results show that most respondents are well-informed
about precision agriculture and its prospects and opportunities. A strong correlation is

observed between farmers’ knowledge, education level, and age, which influence the
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perception of precision agriculture’s potential to address climate change. Aimost all
farmers participating in the study are aware of the severe consequences of climate
change on agriculture. They identify droughts, high temperatures, and floods as the
main challenges they face.

Although many farmers recognize the environmental benefits of using precision
technologies, the proportion of farmers applying precision agriculture in Bulgaria
remains low. Half of the respondents believe that the government does not pay
sufficient attention to climate change and does not prioritize it adequately. Therefore,
targeted government policies are essential to promote innovation and precision
technologies in Bulgarian agriculture. Achieving this goal can be supported through
national funding as well as financial assistance under the Common Agricultural Policy
(CAP) and the Horizon Europe program. The introduction of new technologies and
enhanced digitalization requires better coordination among institutions to ensure the

successful implementation of proposed measures.

The adoption of digital technologies in agriculture, such as artificial
intelligence, remote sensing, blockchain, big data, and robotics, provides solutions for
climate change adaptation and contributes to improving farm productivity. Precision
agriculture has exceptional potential to mitigate the impacts of climate change.
Realizing these opportunities requires policymakers to actively promote and support
the adoption of such technologies. However, high costs make them inaccessible for
many small-scale farmers. The need for knowledge and technical skills further
hinders widespread adoption, increasing the challenges for agricultural production.
To encourage investment in precision technologies, financial, regulatory, and
educational measures are necessary to facilitate farmers and businesses. Improving
internet connectivity in rural areas for better integration of intelligent systems is
crucial in this regard. In addition, public-private partnerships, such as promoting
investment funds in collaboration between the government and the private sector and
encouraging technology companies to develop solutions for farmers, are important

steps in the right direction.
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lll. My6nukyeaHa kHu2a Ha 6a3zama Ha 3aujumeH ducepmauyuoHeH mpyo

3a npucbxxdaHe Ha obpa3oeamersiHa u Hay4Ha cmeneH "0okmop”

AyHues, [., 2024. OueHKka Ha MHOBAaUMOHHUTE TEXHOJNIOrMU B NPELU3HOTO
3emepenue. AkafeMUYHO M3aaTencTBo Ha ArpapeH yHuBepcuteT - lNnosame. ISBN
978-954-517-330-1.

Pe3tome: 3emenenueTo e kno4oB (pakTop 3a pa3BUTMETO Ha BCsSKa HaLMOHanHa
MKOHOMMKA. MynTudyHKUMOHANHOCTTa Ha oTpacbfla MOXe Ada ce acouumpa C
rapaHTUpaHEeTO Ha XpaHWUTenHaTa CUrypHOCT 3a HacefieHMeTo, NPOU3BOACTBOTO Ha
CYPOBMHU 3a MHOYCTPUATa, OCUIypsiBaHETO Ha TpydoBa 3aeTOCT U MpenuTaHue Ha
YyacT oT obLecTBOTO. ArpapHOTO NPOM3BOACTBO MMa MyNTUNMLMPALLIO Bb3AencTene
BbPXY pa3BUTMETO Ha BCUYKN OTPACIN, PErMOHU, EKONOTMYHM 1 coumanHu cuctemn. B
EC nma Hag 500 MynunoHa xxutenu n BCUYkK Te ca NoTpeduTenu Ha arpapHun NpoayKTu.

OT BBb3HMKBAHETO Ha LUMBUNM3aUuMATa OO0 HalIM OHW Pa3BUMTUMETO Ha CEerlcKoTO
CTOMaHCTBO € 6uno obycnoBeHO OT MHOMO U pasnuyHM akTopu, BIUSAHUS U
npean3BMKaTencTea, HO Makap W C U3BECTHM U3KMOYEHMS, MPOM3BOACTBOTO HA XpaHu
N CYpOBMHM Ce e yBernyaBano nponopLMoHanHo C HapacTBaHETO Ha HAaCeNeHneTo n
notpebnenuneto. MNpe3 cneasawmnTe roguHU U geceTuneTns yCTonyMBoTo pa3BUTME Ha
CEeriCKOTO CTOMaHCTBO M PECNEKTUBHO Ha obLLecTBaTa Le 3aBMCK OT YCTaHOBUIUTE Ce
TeHAeHUMM B CBETOBHATa nonynauusi, KNMMMaTUYHUTE MNPOMEHW, Murpauusta ot
cenara KbM rpagoBeTe, OrpaHMYeHoCTTa U HamansBaHeTO Ha NPUPOAHUTE PeCcypcH,
Hay4YHUTE OTKPUTUS, MUHOBALMUTE, HOBUTE TEXHOSIOMUN.

B nocnegHute pecetmnetns e peructpupaHo ronsiMo nogobpeHue B
NPOVN3BOANTENHOCTTA Ha CENiCKOTO CTOMAaHCTBO, 3a Aa Ce 3a40BOSIM TbPCEHETO Ha
XpaHa 3a HapacTBalWOTO CBETOBHO HaceneHue. Ho HanpeobkbT 4ecTo uaBa CbC
coumanHn 1 ekonormyHy pasxoam, BKNIOYMTENHO HeQOCTUI Ha BoAa, Aerpagjaums Ha
noyesata, CTpeCc Ha ekocuctemarta, 3aryba Ha ©OuonormyHo pasHoobpaswue,
HamansiBaHe Ha pMOHUTE 3anacu U ropckUTe Pecypcu U BUCOKN HMBA Ha eMUCUN Ha
napHukoBu rasoBe. [1pon3BOACTBEHMAT MNOTEHUMAn Ha MNpPUPOAHUTE pecypcu e
noBpeAeH Ha MHOIo MecTa Mo Lennsi CBAT, KOMNpoMeTupankm 0baeLwoTo nnogopoane
Ha nnaHeTara.

MHoBauuuTe 3anoyBat ga TpaHcdopMupaT BCsika Bpb3ka B XpaHuTernHaTta

Bepura. B pasButute ctpaHuM UMEPPOBUTE TEXHOMOMMU NPABSAT NPOU3BOACTBEHATA
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AENHOCT Ha depmuTe Mno-epekTMBHa W UerieHacodeHa. HapactBaHeTo Ha
HaceneHmeTo obaye BCe Olle OcTaBa CEPUMO3HO NMPeAn3BUKATENCTBO, Tbil KaTO LuUe
Aosefe 00 yBenunyaBaHETO Ha TbpceHeTo Ha xpaHa. Cnopepn goknag Ha PAO ce
OYakBa CBETOBHOTO HacerieHne ga HapacHe Ha 10 mununapaa go 2050 r. v ga 3acunm
TbPCEHETO B CEJICKOTO CTOMAHCTBO Ha MeCcO, NII040BE U 3eSeHYyLM.

CuctemuTte 3a 3emegenue c ronsiMo notpebneHne Ha pecypcu, KOUTO ca
NPUYNHUIIM MacoBO obes3necsiBaHe, HEAOCTUI Ha Boda, Aerpagauusi Ha nodsarta u
BMCOKN HMBA Ha €MUCMM Ha NAPHUKOBW ras3oBe, HE MoraT Aa OCUrypsaT YCTOMYMBO
pas3BUTME Ha CEeSICKOCTOMaHCKOTO MPOW3BOACTBO. HyXHM ca MHOBATMBHM CUCTEMM,
KOWUTO 3awmTaBat n nogobpsasaT 6asaTta OT NPUPOAHN PECYPCU, KATO CbLLEBPEMEHHO
yBenuyaeaT npoussoguTenHoctta. Heobxogum e TpaHcdhopmaTUBEH NPOLEC KbM
,XOINMMCTUYHM" NOOXOAN KaTO arpoOeKoriorns, arpo-ropcko CTOMAHCTBO, MPELU3HO U
AUrMTanHoO 3eMedenue, KOMTO CbLO Ce OCHOBaBaT Ha TPagULMOHHOTO 3HaHue.
TexHonornyHnTe NnogobpeHns, 3aeHO C APACTUYHNTE CbKPALLLEHNS HA U3NON3BaHETO
Ha W3KOMaemMu ropveBa B UANaTa MKOHOMMKA, OuMxa MOMOrHanu 3a crpaBsiHe C
KNUMaTUYHUTE MPOMEHWN, KOUTO 3acsraT BCUYKM €KOCUCTEMWU M BCEKU acnekT oT
YOBELLKMS XMBOT. HeobxoanMmo e no-rofiiMo MexayHapoaHo CbTPyAHUYECTBO, 3a Aa
ce npenoTBpaTAT Bb3HUKBALLM TPAHCITPAHUYHKM 3annaxu 3a CefickoTO CTOMaHCTBO U
XpaHuTenHaTta cuctema Kkato BpeanTtenn n bonectu

YCTOMYMBOTO pasBuUTUE M3NCKBA OT arpapHOTO MNpPOM3BOACTBOTO Aa Obae
ONTUMM3NPAHO, 3a Aa MOXe [a ce nocTurat HeobxoanmmuTe 4OOGUBK C Bb3MOXHO Hal-
Marnkum pasxogu Ha pecypcu. ToBa o3HavaBa fa ce 0600LWAT N cMHTE3NpaT BCUYKK
3HaHuA, o6pK NPaKTUKN N ONUT, KOWTO € HaTpynaH npes roanHnTe, aa ce uHterpupar
B NPOM3BOACTBEHNTE KOHLEMUNN EKOSTOTMYHUTE Bb3MOXHOCTU U OFPaHNYEHNS, HOBUTE
TEXHONMOIMM W BCUYKO, KoeTo Om Morno pa pJonpuHece 3a ONTUMU3MpaHe
eKkcnnoaTaumsita Ha pecypcu, Npon3BoACTBO, MapKETUHT 1 NoTpebneHne Ha noeeve,
Nno-kayecTBeHU N No-6e30nacHM XpaHu U CypOBUHM.

lMpeuunsHoTO 3emMenenve € HoBa TEXHOMOIMYHO GasupaHa KOHLUENUUs, KOATO
Nno3BosisiBa Ha NPOM3BOANTENUTE Aa ynpaBnsBaT agekBaTHO obpaboTBaeMmnTe NnoLum
B 3aBMCMMOCT OT MPOCTPAHCTBEHO M BpemMeBO audepeHumnpaHa nHgopmaums. To e
WHOBATMBEH, TEXHOMOIMYHO N MHOPMALMOHHO 6a3npaH, MHTENUreHTEH NOAXOA4 3a
noeHTuuumpaHe, aHanM3 u ynpasfieHME Ha MPOMEHMMBUTE 3a MOflyYaBaHe Ha

peHTabunHo MpPOM3BOACTBO C ONTMManHa MPoAyKUMsS M ona3BaHe Ha pecypcuTe.
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MpeuunsHoTO 3emenenve uma ronsiMm noTeHuman B NOCTUraHeTO Ha MKOHOMUYECKU U
€eKONOorm4yHM Monsm, KOUTo ce m3passiBaT B HamansiBaHe Ha ynotpebata Ha BoAa,
TOopoBe, NpenapaTwn, Tpya n obopyaBaHe. CMUCHNBT HA NOAXO4A € BbB B3EMaHETO Ha
NpaBuiHN YNPaBiEHCKM pelleHMs Ha ©0asa NpPOMEHNMBUTE XapakKTEPUCTMKM Ha
obpaboTBaeMmMTe MNMNOWKM M 4Ype3 BraraHe Ha TOYHOTO KONMYECTBO XPaHUTEMHWU
BellecTBa UNu npenapaTtun ga ce Makcumumsumpart gobueuTe M Aa ce MUHUMU3npaT
pasxogure.

MpeunsHoTO 3emenenme ce oTnnyaBa oT TPagULMOHHOTO 3eMeaenne no HUBOTO
CV Ha ynpasneHue. BmecTto yHuduMUMpaHO ynpaBneHue Ha Uenn eavHuum (HuBw,
6nokoBe nnn obnacTtn) NnoaxogbT Ce NepcoHanuanpa 1 npeunsnpa 3a Mankm nioLm
B OoTAEenHuUTe noneta un napuenu. EdektmBHocTTa ce nogobpsiBa Bb3 OCHOBA Ha Mo-
TOYHOTO BnaraHe Ha cpefctBa (0bpaboTku, cemeHa, TopoBe WM Ap.) CbobpasHO C
KOHKPETHUTE HYXOW Ha CEeriCKOCTOMHAHCKUTE KYNTYpU WIAWN XMBOTHU Ha TOYHOTO
MSICTO, B TOYHOTO BPEME M B TOYHOTO KOJIMYECTBO.

Bbnpekn 4ye BcsAka egHa OT CblUecTByBawmTe TexHonormn nogobpsea
TexHn4yeckaTa e(peKkTMBHOCT Ha NPoOM3BOACTBOTO (yBenuyaBa Aobusmte OT eguHULa
nnowi, ONTMMM3MPA  KONMMYECTBOTO Ha  BnaraHWUTe  pecypcu, Hamansea
HeobOxogMmocTTa OT paboTHa pbka M Ap.), TAXHOTO aganTupaHe B MpakTukata He e
AocTaTb4yHO Obp30. B MHOro cnyyan oepmepute HAMaT Bb3MOXHOCT Aa MHBECTMpaT
B NOgOGHM TEXHONOMMK, B APYr NPOGNEMBT € B CNIOXHOCTTA MM U HEBB3MOXHOCTTA
Ha CTonaHuTe Aa MM HacTpowmBaT, CMHXPOHM3MpPAT U ynpaBnsasaT. MikoHoMuyeckaTa
e(EeKTUBHOCT, KOSITO € B OCHOBaTa Ha BCHAKO WHBECTULMOHHO HamMepeHue He e
rapaHTupaHa. Bce olle e TpyaHo ga ce gemHMpa TOYHO KakBU ca npeaenHuTe nonau
N NnpegenHuTe pasxoam OT BCSKa eAHa TEXHOSOrMs, 3alloTO TOBa He 3aBUCKM CamMo OT
TAX, HO U OT cneundukata Ha BCSKO €4HO CTOMAHCTBO, BCSKO OTAESNHO none u oT
CTerneHTa Ha Bapvauusi Ha OTAeNHUTEe NPON3BOACTBEHM DAKTOPMW.

Llenta Ha HacToAWOTO U3cneaBaHe e Aa Ce aHanNU3upa TexHu4eckarta u
MKOHOMMYecKaTa e(PeKTUBHOCT Ha MHOBALUMOHHUTE TEXHONOrMU B CEeJICKOTO
CTONAHCTBO, Bb3 OCHOBa Ha KOETO Oa Ce OLeHUM Bb3MOXHOCTTA 3a
BHegpsiBaHeTo UM B Bbnrapma npu cneuuduyHata 3a OoTAENTHUTE CEKTOpPM

NpPou3BOACTBEHA U UHCTUTYLIMOHANHA 06yCrOBEHOCT.
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3a NOCTUraHeTo Ha Ta3u uen uMacneaBaHeToO npemMmnHaBa npes3 cregHuTe

eTanu.

1.

HdeduHrpaHe n nsfcHsiBaHe CbLUHOCTTa M CbAbPXAHMETO Ha KoHuenuuaTa
,YCTONYMBO pas3BuTMe” U CneunduyHOTO W nNPOSsIBlIEHME B CENCKOTO
CTOMaHCTBO;

CuHTe3npaHe Ha TeopeTUYHMUTE NOCTaHOBKU 3a MHOBALMUTE, UHOBALMOHHUTE
NOANTUKM M OTHOLWIEHMETO Ha depMepuTe KbM MHOBALMW B arpapHuTte
NPOU3BOACTBEHN CUCTEMM;

N3sicHABaHe Ha npeumsHOTO 3emMefenve Kato antepHaTMBeH Moaxod 3a
YCTOMYMBO pasBuTME B YCNOBUSATA Ha OrpaHUYEeHN pecypcu U HapacTBallo
TbPCEHE Ha XpaHW, CYPOBUHU U EHEPTUS;

lMpencrtaBsiHe Ha MOLEPHUTE M HaW-e(PEKTUBHU TEXHOMNOMMM B NPEeLM3HOTO
3emepenve;

ApantupaHe Ha MeToOUYEeCKM MHCTPYMEHTApWUyM 3a M3creaBaHe, aHanus u
OLEeHKa Ha TexHu4yeckaTta U MKOHOMU4YeckaTa ePEeKTMBHOCT HA MHOBALMOHHU
TEXHOMOrMn 3a oTrnexaaHe Ha Meku NNoaoBe;

lMpoBexgaHe Ha npakTtuyecko macnegBaHe B OBeAMHEHOTO KpancTBo M B
Bbnrapus, ¢ uen cebbupaHe Ha eMNNPUYHN OAHHU 3@ OTINEXOAHETO Ha MEKU
NJo4O0BE NPU PasfINYHU TEXHOSOINK;

AHann3 Ha eeKTMBHOCTTa Ha TeXHoMornmTe Npu cneymuiHnTe yCcnosus B
ABeTe CTpaHu;

lNMpepnaraHe Ha NPOM3BOACTBEHU PELUEHUS N MHCTUTYLMOHANHa onTMMmnuaaums
3a YCTOMYMBO pa3BUTUE Ha cekTopa ,Meku nnogose” B bvnrapus;

M3Boau 1 3aknoyeHns oT LANOCTHOTO nscrnensaHe.

Ha 6asa Ha npoBegeHOTO wu3cnegBaHe wmoraT ga ce o6obwmn, ye

MHOBAUMNOHHUTE TEXHOIOIMNK B OTrneXxgaHeTto Ha MekKn nnogoBe Kato HoBa KoHUenunaA

ce pa3BuBaT 6bP30 Npe3 nocneaHnTe ABe AeceTUneTns, noMarankm Ha 3eMeaenckuTe

npon3BoanTENN Aa NoCTUrHaT onTuMasiHm ycrnoBuda 3a oTrnexagaHe, I'IO)J,O6pF|BaHe Ha

NPOU3BOAUTENHOCTTA, KOHKYpeHTOocnocobHocTTa W ycTtonMumBocTTa. 3a fda ce

aHanu3unpart noteHuunarnHo 3arioXXeHUTe WMKOHOMUYECKM U EKOJOrm4Hu ereKTI/I oT

Npeum3HUTEe TEXHONOMN Ha NPOM3BOACTBO, MoraT Aa ce W3nonseaT TpaguuMOHHU
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KoHUenunn B npom3soacrBeHata WKOHOMUKa, BKIMHOYUTESTHO ONTUMU3UPAHETO Ha
BPb3KaTa BJIOXEHU PECYPCU — MOJTyHEeHUN pe3yrTaTu, ne4vano6a, e(beKTVIBHOCT nap.
C'bLIJ,eCTByBaT obaue peanua npean3BnKaTerictea, CBbp3aHu C rMpuioXxXeHneTo,
npuemMaHeTo n pasnpocTtpaHeHneTo Ha HOBUTE TexHonorun. HeobxogumocTtta oOT
KBaﬂMdNMJMpaHa pa60THa pPbKa, BUCOKMNTE MHBECTULUMOHHWU pa3xogu, Jnurncata Ha
nogkpena M KOHCYNTaHTCKU YCIyrn nMMnuTuparT npoueca B BBHFapMﬂ. B CTpaHaTa
npeun3HnTe arpapHum TeXHOJ1I0r’Mn BCe OoLle Ca 00eKkT Ha 3HauuUTenHu ONCKycun n
NPUIIoXKeHneTo UM € orpaHn4eHo npeamMmHo A0 ronemMiTe (bepMI/I N eKCTeH3NBHUTE

npon3BoacTtea.

Abstract: Agriculture is a key factor in the development of every national
economy. The multifunctionality of the sector can be associated with ensuring food
security for the population, producing raw materials for industry, and providing
employment and livelihood for part of society. Agricultural production has a multiplying
effect on the development of all sectors, regions, ecological and social systems. The
EU has over 500 million inhabitants, all of whom are consumers of agricultural
products. From the emergence of civilization to the present day, the development of
agriculture has been influenced by a variety of factors, impacts, and challenges. Yet,
despite certain exceptions, the production of food and raw materials has increased
proportionally with population growth and consumption. In the coming years and
decades, the sustainable development of agriculture and consequently of societies will
depend on established global trends such as population growth, climate change, rural-
to-urban migration, scarcity and depletion of natural resources, scientific discoveries,
innovation, and new technologies. Recent decades have shown significant
improvement in agricultural productivity to meet the increasing food demand of the
growing global population. However, progress often comes with social and
environmental costs, including water scarcity, soil degradation, ecosystem stress, loss
of biodiversity, declining fish stocks and forest resources, and high levels of
greenhouse gas emissions. The productive potential of natural resources has been
damaged in many regions around the world, compromising the planet’s future fertility.
Innovation is beginning to transform every link in the food chain. In developed
countries, digital technologies make farm operations more efficient and targeted.

Nevertheless, population growth remains a major challenge, as it increases global food
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demand. According to an FAO report, the world’s population is expected to reach 10
billion by 2050, further increasing demand for agricultural products such as meat, fruits,
and vegetables. Resource-intensive agricultural systems that have caused large-scale
deforestation, water shortages, soil depletion, and high greenhouse gas emissions
cannot provide sustainable development of agricultural production. Innovative systems
are needed to protect and enhance natural resource bases while increasing
productivity. A transformative shift toward “holistic” approaches such as agroecology,
agroforestry, precision and digital agriculture is required, supported also by traditional
knowledge. Technological improvements, along with drastic reductions in the use of
fossil fuels across the economy, would help mitigate climate change, which affects all
ecosystems and every aspect of human life. Greater international cooperation is
needed to prevent emerging transboundary threats to agriculture and the food system,
such as pests and diseases. Sustainable development requires agricultural production
to be optimized so that necessary yields are achieved using the least possible resource
inputs. This means summarizing and synthesizing all accumulated knowledge, good
practices, and experience, integrating ecological opportunities and limitations, new
technologies, and everything that can contribute to optimizing resource use,
production, marketing, and consumption of more, higher quality, and safer foods and
raw materials.

Precision agriculture is a new technology-based concept that allows producers to
manage arable land efficiently according to spatially and temporally differentiated
information. It is an innovative, technology and information based intelligent approach
to identifying, analysing, and managing variability to achieve profitable production with
optimal output and resource conservation. Precision agriculture has significant
potential for achieving economic and environmental benefits, expressed in reduced
use of water, fertilizers, chemicals, labour, and equipment. Its purpose is to make the
right management decisions based on variable field conditions and apply the exact
amount of nutrients or chemicals needed to maximize yields and minimize costs.
Precision agriculture differs from traditional agriculture in its level of management.
Instead of uniform management of entire units (fields, blocks, or areas), the approach
is personalized and tailored to small zones within individual fields and plots. Efficiency
improves through more accurate resource application (treatments, seeds, fertilizers,

etc.) according to the specific needs of crops or livestock, in the right place, at the right
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time, and in the right quantity. Although each existing technology improves production
efficiency (increasing yield per unit area, optimizing input use, reducing labour needs,
etc.), adaptation in practice is not progressing quickly enough. In many cases, farmers
lack the financial capacity to invest in such technologies; in others, the challenge lies
in their complexity, and the difficulty farmers face in configuring, synchronizing, and
managing them. Economic efficiency the foundation of any investment decision is not
guaranteed. It remains difficult to precisely define the marginal benefits and marginal
costs of each technology since these depend not only on the technologies themselves
but on the specifics of each farm, each field, and the degree of variability among
production factors.

The aim of this study is to analyse the technical and economic efficiency of
innovative technologies in agriculture, and on this basis, to assess the
opportunities for their implementation in Bulgaria given the production and
institutional conditions specific to different sectors.To achieve this aim, the study

proceeds through the following stages:

1. Defining and clarifying the essence and content of the concept of “sustainable
development” and its specific manifestation in agriculture.

2. Synthesizing theoretical frameworks on innovation, innovation policies, and
farmers’ attitudes toward innovations in agricultural production systems.

3. Examining precision agriculture as an alternative approach to sustainable
development under conditions of limited resources and increasing demand for
food, raw materials, and energy.

4. Presenting modern and highly effective technologies in precision agriculture.

5. Adapting a methodological toolkit for studying, analysing, and evaluating the
technical and economic efficiency of innovative technologies for soft fruit
production.

6. Conducting field research in the United Kingdom and Bulgaria to gather
empirical data on soft fruit production using different technologies.

7. Analysing the efficiency of the technologies under the specific conditions of
both countries.

8. Proposing production solutions and institutional optimization for the
sustainable development of the soft fruit sector in Bulgaria.

9. Drawing conclusions from the overall research.
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Based on the conducted study, it can be summarized that innovation technologies
in soft fruit production, as a new concept, have been developing rapidly over the past
two decades, helping farmers achieve optimal growing conditions, improved
productivity, competitiveness, and sustainability. To analyse the potential economic
and environmental effects of precision production technologies, traditional concepts
from production economics can be applied, including optimizing the relationship

between input resources and output results, profit, efficiency, and others.

However, several challenges exist regarding the application, adoption, and
diffusion of new technologies. The need for a qualified workforce, high investment
costs, and the lack of support and advisory services limit the process in Bulgaria.
Precision agricultural technologies in the country are still the subject of considerable
debate, and their application remains limited mainly to large farms and extensive

production systems.
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