BAAAA PENYBAUKE CPBUJE

GOVERNMENT OF THE REPUBLIC OF SERBIA

REPUBLICGEODETICAUTHORITY

FROM TRADITIONAL CADASTRE TO
FUNCTIONAL-LEGAL MODEL OF LAND

ADMINISTRATION
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AN INSTITUTION OF PUBLIC INTEREST, PART OF THE STATE'S CRITICAL INFRASTRUCTURE,
AND A SYSTEM OF IMPORTANCE FOR THE SECURITY OF THE REPUBLIC OF SERBIA.




EVOLUTION OF LAND ADMINISTRATION SYSTEM IN SERBIA
FROM RECORDING RIGHTS TO GOVERNING SPACE

FOCUS: Legal rights FOCUS: Rights + geometry FOCUS: Efficiency and FOCUS: Governance and
(documents, ownership accessibility decision-making

records) Cadastre of real estate
(parcels + ownership)

Full digitalization Integration of land use,

* Paper-based land * Unified system of (eCadastre, GeoSrhbija, value, infrastructure, risk -
books records registers...)  Legal operability (rules

* Fragmented and * Spatial representation * Professional users and -~ applied automatically)
slow introduced automation R Legal consequences
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EXAMPLE OF BENEFITS FOR CITIZENS OF SERBIA

» LEADERSHIP AND GOOD MANAGEMENT + COMMUNICATION AND ENGAGEMENT = SYSTEM
SUCCESS

» Digitization of real estate cadastre data, automation of processes and development of technological
solutions made it possible to abolish the REAL ESTATE DEED

» Over 220 institutions have direct access to the CENTRAL BASE OF REAL ESTATE CADASTRE through
the Government Service Bus - the most numerous and active local governments

SAVINGS FOR CITIZENS @v‘&g’e
- T

™z CONNECTED

> 25 000 000 hours compared to the
old system, when they had to
personally obtain documents at the
counter

> 120,5 miliona euros how much they
would pay for administrative fees before the
digitization of the cadastre

Penybnnukim reoaetckn 3asos . Republic geodetic authority : : bynesap Bojsoae Muwimha 39 @ Bulevar vojvode Misica 39 1 : 11000 beorpaa :: 11000 Belgrade :: www.rgz.gov.rs
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RESULTS OF THE MASS VALUATION MODEL FOR APARTMENT VALUES

ESTIMATED VALUE = Constant * Impact of Year of Construction *
Impact of Apartment Size * Impact of Floor * Impact of Heating *
Impact of Elevator * Impact of Roof Type * Impact of Number of
Rooms * Impact of Fire Protection System * Impact of Air
Conditioning System * Impact of Residential Zone * Impact of
Geospatial Data.

Apartment
Number of Rooms Floor Sale date Contract price TASP RATIO Appraisal Value Area (m2)
_ Studio Ground Level 53,100 20
" Studio Ground Level 2021-Oct 50,000 56,600 0.94 53,100 20
G Studio 7t floor 68,100 25
One room Apartment Ground Level 2018-Mar 64,000 93,000 1.08 100,600 41
One room Apartment 6t floor 106,200 42
One room Apartment 3 floor 2017-Dec 75,000 110,400 0.98 107,800 42
s aliicom 7th floor 110,800 44
apartment
Two and a half room St floor 151,300 63
apartment
Two rooms apartment 4th floor 2018-Mar 101,000 146,800 1.03 151,800 63

Two rooms apartment 6th floor 2022-Mar 143,000 154,700 1.00 155,000 63
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International comparison of apartment prices

Annual rates of change in the residential property price index
y e g lE

Annual growth rates of residential property prices:
international comparison with countries in the region and the Eurozone

PI'3 MHJEKC LIEHA
CTAHOBA

['OJIULLILHA M3BELLITAJ i
O CTABHIHOCTH GHHAHCHICKOT CHCTEMA @ Denmark
20 “® European Union - 27
countries (since 2020)
Italy
@ Cyprus
10 “@- Luxembourg
-®- Hungary
-® Germany
-®- Portugal
0
7. mapt 2024. roauHe “® Slovakia
@ Serbia
OBPA3/OXEHE 3A YTBPHUBAKE CTOMNE KOHTPALUKIUYHOI
3ALWITUTHOI CNOJA KAMUTAJIA 3A PENYBITUKY CPEUJY - Finland
W3splihm ontop Hapoae Gavke CpGuje je Ha ocHoBy |naHa 14. cTas 1. -10 Netherlands
Tayka 11) 3akoHa o HapoaHoj 6aHum Cpbuje (.Cnyx6enn rnacHuk PC”, 6p.
72/2003, 55/2004, 85/2005 — ap. 3aKoH, 44/2010, 76/2012, 106/2012, 14/2015, » Croatia
40/2015 - opnyka YC u 44/2018) u Ha ocHoBy Tauke 436. Oanyke o ~
apeksaTHocTu kanutana Gauke (,CnyxGenu rnacHuk PC”, 6p. 103/2016,
103/2018, 88/2019, 67/2020, 98/2020, 137/2020, 59/2021, 67/2022, 137/2022, Sweden

48/2023 n 110/2023, y parbem TekcTy: Oanyka o anekBaTHOCTU KanuTana), Ha
ceaHuun oapxaHoj 7. mapta 2024. roguHe, oanyyuo Aa  crony
KOHTPaLMKNUYHOr 3alTUTHOT crioja kanutana (y aarbem Tekcty: CCyB) 3a
Peny6nuky Cpbujy 3anpxu y sucuHu on 0%, umajyhu y suay na ce yyewhe
peanHe KpeaAuTHe aKTUBHOCTM Y peanHom GpyTo AoMahem Npou3soay Hanasu
HE3HAaTHO WCMOA CBOr  AyropodHOr TpeHga. 3aapkasatbeMm — crone
KOHTPaUMKNUYHOT 3aLITUTHOT Croja kanuTtana Ha Hueoy oa 0% HapopaHa 6aHka
Cp6uje HacTasrba Aa Aaje NoApPLKY KPeAUTHOM TPXULLTY.

2019 2019 2019 2019 2020 2020 2020 2020 2021 2021 2021 2022 2022 2022 2022 2022 2023 2023 2023 2023 2024 2024 2024 2024 2025 2025 2025
A =P B W = WD B s = =2 28 W = 22 B R T 22 A =B A -2 43 el =2 -] -4

Data source: for Serbia - Republic Geodetic Authority;
for all other countries — Eurostat
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PALILULA (BEOGRAD) STAN
«@» Katastarski alarm

732214 Tredi sprat v Alarm dodat
[ Dvosoban stan

‘ I I I Z E N S 342/2 POVRSINA NIJE EVIDENTIRANA

eKatastar
7 -
e~ 1Z DRUGE JAVNE EVIDENCIJE O

NEPOKRETNOSTIMA

IMAOCI PRAVA 1 TERETI 1 NAPOMENE PROCENJENA VREDNOST

Pretrage I Trazi na karti
BYYETUT (TOMUC/IAB) LAPKO

ati€ni broj b

Vrsta prava SVOJINA

i v
el Dobrodosli u eKatastar (?) Uputstvo Svojina PRIVATNA SVOJINA
Po adresi M D Generisi PDF
1 PALILULA (BEOGRAD) STAN
Moje nepokretnosti : S T ; «@» Katastarski alarm
Funkcionalnost pretraZivanja u aplikaciji eKatastar omogucava
korisnicima da brzo i efikasno lociraju odredene parcele 31 732214 Tredi sprat v Alarm dodat

zemljista ili pronadu relevantne informacije o zemljistu na
osnovu razlicitih kriterijuma pretraZivanja.

’ S Dvosoban stan
eKatastar e aplikacija dizajr: /

razivanje info
kombinuje
itastarski

Maticni broj 342/2 POVRSINA NIJE EVIDENTIRANA

7 S

Naziv Mesto Sluzba Vrsta lica
BYYETWF (TOMWUCIIAB)  BEOTPAZ PALILULA, ISKN FIZIGKA LICA SA JMBG
NAPKO T Ee—— 1Z DRUGE JAVNE EVIDENCIJE O

NEPOKRETNOSTIMA

B  Posebnidelovi objekta 1 24

Opétina PALILULA (BEOGRAD) Dem”i@ TERETI 1 NAPOMENE 0 PROCENJENA VREDNOST

Katastarska optina I

Vrsta prava SVOJINA

Oblik svojine PRIVATNA SVOJINA Procenjena vrednost nepokretnosti jc@§.899,00 EUR za period Q1 2024 na osnovu modela masovne procene vrednosti za stanove Republi¢ko
Obim prava CELO PRAVO geodetskog zavoda.

asovne procene vrednosti nepokretnosti izradeni su u skladu sa medunarodnim standardima procene vrednosti ne
metodologiji iZT: masovne procene vrednosti stanova mozete videti na sledecem linku.

Penybnuuki reoaetckm 3asos, @ Republic geodetic authority : : Bynesap Bojs:



Al MODELS FOR MASS APPRAISAL & INDICES
Powered by LightGBM

Advanced machine learning models enable accurate, explainable and scalable

. . . . . -l
property valuation and price index estimation. f
: i M
i~ f 4 A‘.li Aﬁi e
e B = SHELsE  Z|  KEY MODELING CAPABILITIES
SMART MODELS S iy, S ey s AGEW 7.
Built on proven machine learning : Y < < e ., : VS, e N 7 2 e .
principles for reliable results. e Y 4 \ YA C RN, A :?-,, e % ! :-hgh flex1b1|n;y o Global Price Index
< ¢ SBPL o ‘ or property c! arac_terustncs -
¥ -~ i and market dynamics ———  Global_Price_Index_LG8M
‘ ¢ i
- ! . S v 3 / . \ . ' i - 1.8 Fischer_index

SEE THE BIGGER PICTURE _ o : G L L {[ Explainable Al (XAl) —— Globel_Price_Index
Capture all property characteristics I r understand how values 1.6
and market dynamics. are formed

. 14

. \ Shapley Additive

4 . 1.2

TRANSFORM DATA INTO VALUE explanations (SHAP)
see the impact of
Turn data into insights and detect eyipHice:deivers 10 o
local market changes. o g
» . From local to global " 2017 2018 2019 2020 2021 2022 2023 2024 2025
- ! > s - @ produce reliable indices

BETTER DECISIONS that track real trends A7 Accurate, data-driven indices
More accurate valuations for s} that reflect real market trends.
a transparent market. MODEL PERFORMANCE EXAMPLES GLOBAL PRICE INDEX USING LGBM

Time Factors
/\ A = ;
ﬁ APARTMENT HOUSE = GARAGE '8 ——  Global_Price_Index_LGBM
one — = % Fischer_Index
S 16 LI 3
R? score: R? score: R? score: ] A e i
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E 1
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0. i i i
21.2 = 8.86 25.9 = 10.18 43.6 = 10.18 2017 2018 2019 2020 2021 2022 2023 2024 2025

Sale_Date

@' More accurate @ Better market Stronger decisions Data-driven
valuations transparency for all stakeholders future ready
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Cpbuja GEOSERBIA - DIGITAL PLATFORM WITH MORE THEN 500 DATA SETS AND 15M SESSIONS/MONTH
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Real Estate Cadastre
Ownership, Mortgages...
Informal Buildings and
Properties

EPSG:32634 ¥  N:4960556 E: 455993 Razmera 1. 2-500 v Developed by Asplan Viak Internet

Penybnunukm reoaetckn 3aso/, : : Republic geodetic authority : @ bynesap Bojsose Mulimrha 39 1@ Bulevar vojvode Misica 39 :: 11000 beorpaa :: 11000 Belgrade :: www.rgz.gov.rs



REGISTER OF INFORMAL OBJECTS - PUBLICLY AVAILABLE

/'v

NUMBER OF FORMAL AND REGISTERED OBJECTS - 4.911.436
NUMBER OF INFORMAI\BJECTS

4782 469

‘Al Izbor tema i slojeva
trativne jedinice

aaaaaaaaa

Q Y < <
LA 1 (] IR T

CONSTRUCTION INDUSTRY
BANKING AND FINANCIAL
SECTOR

INVESTMENT SECTOR
INSURANCE &
TELECOMMUNICATION &
ENERGY —
SALES AND MARKETING R
TRANSPORT AND LOGISTICS:
URBAN PLANNING AND
SPATIAL PLANNING 2
CITIZENS
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“GREEN PASSPORTS” FOR ENERGY-EFFICIENT BUILDINGS - MONITORING
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RESULT?

What we achieved: What we discovered:

* Fast, digital, transparent services e Systems were disconnected

* Accurate data and professional ecosystem  Data was informative — not actionable
* Full digital access to land information e Users had access — but no clear answers
What was missing: What was missing:

e Data that creates legal effect  Data that creates legal effect

« Systems that define rights and responsibilities * Systems that define rights and responsibilities
* Asingle structure for spatial decision-making * Asingle structure for spatial decision-making

That’s when we changed direction:

From records = to decisions
From maps - to mandates
From digital services - to governance systems



NEW INTEGRATED SPATIAL MANAGEMENT SYSTEM

The FUNCTIONAL-LEGAL SYSTEM encompasses the integration of legal, functional, environmental, and
social aspects with the aim of achieving sustainable and efficient management of space and resources.

Key Components of the Functional-Legal System

1. LEGAL ASPECTS 2. FUNCTIONAL ASPECTS 3. INFRASTRUCTURE AND UTILITY SERVICES
e Ownership e Land use (current and planned) e Infrastructure cadastre
e Rights and restrictions e Construction possibilities e Utility service planning

e Legal obligations

4. PROTECTION OF NATURALAND 5. ENVIRONMENTAL AND CLIMATE ASPECTS 6. ECONOMIC ASPECTS
CULTURAL RESOURCES e Risk management e Land and property valuation
e Protected zones e Climate adaptability e Real estate market

e Rules and restrictions

7. DIGITALIZATION AND 8. SOCIAL AND DEMOGRAPHIC 9. RISK MANAGEMENT AND
DATA MANAGEMENT FUNCTIONALITY EMERGENCY SITUATIONS

e Centralized databases e Public facilities and services e Risk registry

e Digital platform integration e Balancing private and public interests e Integration in planning

® Real-time data



FUNCTIONAL-LEGAL SYSTEM
Republic geodetic authority is a platform for informative decision making based on
geospatial data

LAND SYSTEM FOR SYSTEM FOR DISASTER SYSTEM FOR “
ADMINISTRATION PRODUCTION AND 88 ¢« REDUCTION AND ECONOMIC "N SYSTEM FOR SPATIAL
SYSTEM DISTRIBUTION OF RESILIANCE DEVELOPMENT ~‘ AND URBAN PLANING|

GEOSPATIAL DATA

YOLUNTARY GUIDELINES ON TH
Responsible
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* CLIMATE CHANGE — PREDICTION AND HISTORICAL DATA

B O Llandslide

1 Disaster Risk Register

; Home WebGIS Documentation Relatedservices News  About project Vanja Simuni¢ ~
B O Floods
Q ‘ ‘
Risk Type: All v E B O Landslide B O Fires
B O Floods
H W Earthquages
g WO Fires
O I Damage cases and remediation
B Earthquages
4 N:5026527 E: 461898 o X O 14eq ‘ e
B Risk assessment by municipalities
Precipitation ® M Damage cases and remediation
. & Cli oj 7
Show chart (e | s e s & Climatological data
Republic of Serbia L _ , ® O Observed changes
REPUBLIKA SRBIJA & Climatological data
Precipitation =
& & () Observed changes P
~ Precipitation = (J Maximum five-day precipitations £
= - . Ao -
- L) Number of days with precipitation over 30 mm =
bija / Precipitation _ O Average daily temperature ES
I o) ~ _ -
1,000 L Number of tropical days =
500 = . o
L SPEl drought index =
800
0 B O Climate models - forecasts
)
600
500
10 B Infrastructure data
F &g LIS FTELFLegFFLFdeegseFeF ey SOEMIRIE S

B O Hydrography
Data source: Climate change platfo
Penybnumukin reoaetckm 3asos, @ Republic geodetic authority : : Bynesap Bojsose Muwmha 39 @ Bulevar vojvode Misica 39 : : 11000 beorpaga :: 11000 Belgrade :: www.rgz.gowv.rs
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LANDSLIDES, FLOOD ZONES, GEOLOGY, SEISMIC HAZARDS, ETC.

& O ® () https://a3.geosrbija.rs * ¢ 8 = @ &
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SYSTEM FOR ECONOMIC
DEVELOPMENT AND
INVESTMENT
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Results Achieved

Provides a tool for easy finding, comparing, analysing
and presenting of investment locations;

v’ Standardized way of describing investment locations
for the entire territory of the Republic of Serbia;

v Enabled collection of information by networking
electronic services of various institutions;

v’ Collection of information by local self-governments is
reduced only to attributes within their competence;

v Improved reliability, up-to-dateness and verifiability of

data

Investiciona
lokacija
Lozni Kalem
1

6/.6b7 23203 22 19l
m* m* m*
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GIGABIT INFRASTRUCTURE ACT (EU) : FROM DATA PROVIDER TO DECISION ENGINE

-
‘ : & Challenge:
FUTURE BROADBND INFRASTRUCTURE CORRIDOR « Complex permitting processes

* Fragmented infrastructure data
* Unclear rights, restrictions and owners
* Slow coordination between institutions

What we enabled:
*One central information point
*Automated access to:
e parcels, ownership, rights
* restrictions and legal regimes
* infrastructure and spatial
constraints
*Real-time data for all stakeholders

*SYSTEMS GENERATE CONDITIONS, RESTRICTIONS AND OBLIGATIONS
A EAN *DECISIONS ARE BASED ON INTEGRATED SPATIAL AND LEGAL LOGIC
IR IR crscooi - o casois |

Penybnnukim reoaetckn 3asos . Republic geodetic authority : : bynesap Bojsoae Muwimha 39 @ Bulevar vojvode Misica 39 1 : 11000 beorpaa :: 11000 Belgrade :: www.rgz.gov.rs



“*"UNDER DEVELOPMENT: PUBLIC FIANANCE AND INVESTMENT =
MANAGEMENT - INFLUANCE ON CLIMATE AND REAL ESTATE MARKET
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We are not building better cadastres. We are building systems that govern space

We didn’t just digitalize land administration. We changed its role in the system.

 Land administration is no longer a registry. It is the backbone of decision-making —
for risk, development, planning and infrastructure.

* We have moved from managing records to enabling decisions
* From isolated systems to one integrated spatial governance structure.

* Where data does not only inform — it creates rights, obligations, and
consequences.

And that changes everything:
how governments plan
how investments happen
how risks are managed
and how citizens understand their space



THANK YOU FOR YOUR
ATTENTION!
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