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TS > WAEERVARIEE - FEEGE S EF L EREEER -
Etifnsdns T BB —(ffm © (1) G - JAEER - FEEFHEER
Bors s (2) Fiffom - BHAVEIHE - Eehal B (3) HEH - ARE
£~ BEREZEHESECRER - =@ HEN " HeR—(Rar— a3 | HEmde -
(Z) BERRIFERERET
WFEERELZE LB RN - BIfE -
LB SBARRCA © TS =SB hnay L3R E - AHRR AL BE A 78
iR AFE (Estonian Land Tax Act) ~ Grundsteuer-Reformgesetz) LA
Sz (Public Notice of Real Estate Values Act) ©
2.4t EARYEEEORE © FIIF] OECD ~ World Bank Kz UN-Habitat ZE/\BHERHE -
IS 2 B 4E RS ~ AT ERFFE LA T 2 FE s -
3B SOREEBURE S - 207 OECD (2022) B2 [E] AL GRS » DAl
g?ﬁﬁﬂ"]iﬁ °
Fra ERHEAS YR B = Aiag (triangulation ) DARECR(SEEIRGE -
(Z) BT RERET R
PEEER LUVE MEEE# S H (Qualitative Comparative Analysis, QCA ) B » 45
GRS ETTEIBEES o QCA FralB RN RS ARSI bR - BEfER IR
{rFeH-E R ERERARE (Ragin, 2008 ) o BEAh » WHSEINME R 2 T Er i i inha AL FR
BRI 2 FEAI RN - DAMERREEDA BN ~ FooECisEL s M MAE R
IR R ERE -
WP R BV EmRE R AREL AIA flE5EE - H AT EMRI

57



ATEZEMER - EEAIN S A SR SR B = e B B oA

B R = HAmasa/ N - FEBIAHIEERE A LEBORRER 5w A Sl er
R > HRP R EREGRZ MR E > (R E AR B2 - EEGER R
REH BB R LR I T HIEARES -

- 5 - MEHEAESE
Pyl CRITZR4E 3R 2 RHE M BB  ABHFEERE DL T ZIE 8 -
. BR=AE  ERLTiERAR CAEH - ERGERER) #
1758 X ighass
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R =B - AIfe DL M RIEEE - Bt AEHIERE - 2/ eminy Al
EREHR RpP BRI SRR RSB © (ERIHIERER 1t -
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YVERE Ry T AR, o FEEEy TR A, o vRE Ry TR ) - =
o A RSERA R A B HL B R ah i © 200 e no BB A B HRE SRR
BN > B R T ERAEAY (ideal-type ) | HYHT  EEIAIRESIRECE S T
CnEHE THYERFIRES » B A RERCRE LN BN g e AES 2R
fil o

/o ~ EEREAEETAF SR
R B B L s B LR S AT - IS SR TRRR S R - H— > AT MfERR

HIRCRIEA BB A FIHI SRR T 2R - BURTOTREERA " BRI
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E A FEE R BT T BRI R T T B mEM R i T Hl S Dari
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HEA B IR i » (H e gEEEUE S (355058 - MR T s g hem
BifsH » 5 AL BRECRARIRERMEIE T2 0 # T A e R S by & 3 -
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IR SRR i AN E R TR E S SRR HIEANE - B/DEinmEEs
HIRZ (75500 » S BT BRI ATA F2FHE - AL RGNS TS I8
(R TN R A SRR S8 - 3581 Kattel ~ Drechsler B Karo (2018) Frfg Al
WrEEH ) B2 WA E LB T - FiaalE 7 RE R Fil
FE (S {EATIE -

Al HEFRAIER I A E R E B ERRERE » MAERRES#; T Ia8E
(governed ) |+ BIIERCHREEHEL A IRIE > FE T ENRE AT - BUNIERF AL 1R B—
TERIE(ETE > mIEE RN RAE T -

=~ HEVRINR MR B EE

AT BTSN E R MU R AR R E 5 R — TS g A
FEPREK - HEEUA RS SR B EER & - B T AREBUFHIES LR -
Pasquale (2015) 5t » EBERAREA o] REVEAFEFAE » 2~ REBUREE R
YRR B2 TR RS T - AL HUERRAVSNISMENEE B =B 4EfE © 5540l ~ +L
B mEE o R s AR BB R AR sk © 1L R B~
BHIEEE MR SOE S BRI -

(EHIEHE MR - AWFERIESE TR - B EEEE S HCSG T ReRE &
FUEFUESNER R 2 - B DE i bRHHY ATA FIREFR (L 7 S RIHERT - 5%
JEERATA AR S Rt s B b g o BTl - s i T tdim A b
FA o BEEFEHETLER - MERTTAREBORIIEE - e
B Z IVHIEREE S - AHEEZ T - RREIh LR RERUIR B B B R (B S - A
R = 37 2 BN AR - (F ALIRHIESER T BB (data
authoritarianism ) ; HYEGHR - [E—HIEEUR - AIVGEEANMEREROURE - F2B0E
St Sy AR -

FRFEHELE NN - AUFeiet) " =@ asidehg ) -

1. $MfEmE (Technical Layer) © ZK AT S ATHVIETLVHEN A 3F EHYVE R}
SRR AR - HEORAE EAAREAY A B

2. HIE)EH (Institutional Layer) : BHEAFHIEAR#EL ATA HIE - 58] Al
TREIL A BRfREACR ~ ISR B E

3. 1t &8 (Societal Layer) @ FEIL N RSELBHEREHLH] - (F AT FiHIE
SEM B HEREE -

B EEEAMEMA LA - ILEREE Al BORRIGTAMEARE - MR TEER

A JEIEAR T > ALREHIA RERE " BofrEe ) LR T asE -

= ~ B s eSS BeREET

Al W EFRBEREFETH TR E - R % (H R ARRR nTREEHEU A
SBGHNE SR A R LB EIE - RBIESE TEEVAMEME (algorithmic tax
burden ) | HYREL - BURFEEETT Py T i ERH] > DIMERFHIE AT AR
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ARWFFEARIE DL _E SRS SRR ) = T B RS EOR T

1. B ALRBEARIE - BUNTESIEMAIES (AIMHEENZE) (Al Tax
Transparency Act) FHEFIPRIEIAZ  BAZORATA AL (G {E A2 AEHAISC
£F (model cards ) BMREREREH > WEILAREHFEE o FLERREEHEINTEE
BEBHERSEE » RO EEEE B &SN E A -

2. ERIr Al #{ERIEERS (A-LVT Adjustment Fund ) © $H¥HRER B &
EERAEEWEE - FRRERFRERER T - BB K EME
HEER A RIS - DIERECRIERIRBE -

3. WBIZEREHELE (Multi-Level Supervision Framework ) © 45 & H g AR A
REEH T H AR (AL HHE 2 EEE N R [FIRFEE T
IFHYFREE 25/ » E—EEE ) DEqr EEEE AT Act (Regulation (EU)
2024/1689 ) HHEHEES B » T A B S AR (&

FEAh - ALFRHIE B A "+ & E ST (Trust Index ) | {ERECERRENL T
H - ZiETEE A REEHE - MEHREHES BRI REE » IREEUFER
JHEENE R o BRELMSTAERNAHE B4 » (HBERRES S R FHERR
KOS - MRER MLHI AT S INE -

Mu ~ BEEREUN ¢ R EHIEIESRS

Al HERR A TS T Rl a3 A (technological governance turn ) HY
FRAEEES - 82 HER A R R A2 m A B E M A 1 R FH A
W5 > BT R T AARERATAT S AR MmEE | o Pasquale (2015) 5 >
FUENH G REUS A EAR AN A rEGIEAEZR T - MIFR AR B AIMERE - E—
EIEEeREE T EIE IR T (domestication of technology ) | HYEEZEM: » BliE4EE
&~ IR Bl RS BRI b Ry A B AT AEff -

ARHFTRR N TR — (R — A8 ) =200 > R AL FHIN SRR
WATE R At AT AFEBER (40 AT IRIREEN] - Al 2285548 ) AU EsEEA -
HEARETR © ROl aENE B A FELER - R ASEMEGEH K2 BBUN
DA LB BB N REEE Mol > Al AR R EAMEEN T A - #1527 0 Al
HERR ARt T " {&RiTIESE (post-technological justice ) ; HYHEIT
BEE o AL MR HI AV BCRPREE A 0 e (R B A ReR iy R Rt e (S R Ly
Fic ¥t

BE - GamE BT ER

AU LR (A BEARER I R FEERAIMIMEED
i BHIER RIS ~ A PEBUGEEE 2 E - BEERE SR SSEh
W ASGER Al HUERTEERE PR S N LB TECR - (Eath = B aH
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BHOTCHIE - A REE e A PRI RAHGIRE S - WIFEEERERE e
—fmsr—iaH | ZJEAEAVEERE Y] > £5 R Re B IR B T A RS
PESRTT -

FIAFER Ry R ERET AL EN (A-LVT) SEFRTHRUCRCRSY
12% - EBTHEE NN 5.8% » MR AT E LA AR B BVBAEESS - 281 > &
(Bl & ETF 15% - PHses N 8% - SO sy B ien s~ 39ty - JHE
ErRE REIEZZ M AR (Moran” s1=0.18,p<0.05) » 588 Al fmar 2 A2
EEVE R > B TEEVAINME ) HIRIRE(EIRE - ISRIELROE 045
N BV e R B BB ICE R N IR R A PR BN 5 1R RIS Al e
FALEE RS S SRR o SRR B R R S [ (S E K - B HREA
SRALEEREE o AL ERRHVREAE AU EAMRE ST > EHUAR AT ARG
BRI o

— -~ i ER
A e amEm LA = HTEEER - B 20 TEEINE (R
IR ALVGHEIR OIS o 4N R 2 E R 5T & (Pigou, 1920) » 1
AL AMNERMERITEEER A I fag i - BRI i (R as a0 o] 225 a8 &t e A BB R Ol B R 22
B o B WESAEM T Banzhaf B2 Lavery (2010) % 1 HfR 22 R ERTET
a0 [EAMNEBME R PSSO RS - ARG B S IR AV -
B A5G EER - MNP E I R i AR i e
"R {miR— A, ZEAE o AL E R AT AT HUERR IR B SR T A -
FEZRRE N EREARE AL EAREIRIE TR AR » tae(F RHEM AL GHERRENY
Lo BLE - 40 AL ZZENREH%E ~ AL{TERGE A B AT AR SH(h5E (Pasquale,
2015 ;5 Zarsky, 2016 ) - FEHEIH2E - Al BURAVE st IRl mif
PR g Y & A -
ef%  AAFEsREE T HIEEIMERGG (domestication of technology ) HIMER: »
FIREAT AR A LRI LAY AR B AR 2R T EE - JTReE A NI EE -
Kattel ~ Drechsler £ Karo (2018) Frieify " AIETEfFH] , EamfEItiEftES T
% BUN A ER B AL MEE S E REIEER Z0VEE > £ ALVGHE AL
PATEOEE BRI RS 2 T o ALERA A EE R LR MR %
TR EHEAE ST (digital governance capacity ) | HYEEZEEE o

=~ BGRBUR

G R IR IS IR EHECRER - B0 > BUNTERIL AL FEHlRY [ Z&IHSR
EHEAE | - EEERIECHEEARZERE (AIA) #RH] ~ ARSI RaR RS
IHEFEHEE BVEDIEEEIT 0 E Al BAI Ty & Bk - BeRE
BRI BERS (OECD, 2022 ) « HX > fERIL " Al #iEMR&EEE S (A-LVT
Adjustment Fund ) | - $FEIREE ARREEIIR & S E RIS REE - DGR
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FIRNANEER - 5= HEFHZ% @R EEFEZ06 (multi-level supervision framework )
Eeh R fe AR T B s - DI IEERE R B EEES -
Al HERRAVECETIEGY A T EEHEIE (trustindex ) | 1B GEREERGEEE T

H o IEREARBIRFIEVE - mERHI S B EH RSz - WAL
el - DUP BT RFEA S AR ] - MEA{E S (BB VIRIARE > ATFH
FREFRBESSCRELLN Y- > B R B ST G B Y B B SR

g~ RIRBAFEIT I

AT HERRAIHFE N ERAPARHINCE - iR " RHEOAEIY R F10 ) R -
ABRBZE RIELL T = {1 7 [l A

. BSFEEES @ FCAI FUlTE AN GH 2 M GRS T - 48 T ATHIE

Biitm (Alinstitutional theory )y » DABRRERZAMTANIAERRE b ~ 25as Lol
1k

2. MEEEHEBERER - BB UBELEZERE - TREAEBUAESUE T AR

H Al BURRIEEARSEH] - Rl SR AL BB I fH P
a2

3. KEEERERL ¢ K AL RUERGN A OKEDEEEZR - SR AT A A

PE ~ e A PEERE K EH R -

s = KI5 A B R AT (BRI ZE (Rt 5 S o 1 R B 4
B g RIS - PR T AAEm AL (Human-Centered AT) | fEAEEL
RV E RS - LEoh - AT BRIV E e BB RIEZE - fIEEHEEAR
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SREFE AT ERAEE FUBHEREET - DA AT Rl i RIARE & Ry O] e
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AT HERT A 5 FE E B A e U BRI 452 - Efarn TR alEr an e
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Appendix A. Cross-National Data Sources
Table Al. Data used for cross-national comparison (Estonia, Germany, South

Korea)

Indicator Unit Year Source Description

Land tax revenue % 2021 OECD Tax Share of land tax in

(% of GDP) Database GDP

Property tax 0-1 2022 World Bank — Efficiency of

efficiency index Worldwide Tax ~ property tax
Indicators administration

Al adoption in 0-100 2023 OECD Al Policy Level of Al

public sector index Observatory adoption in public

administration

Urban density persons/lkm2 2022 UN-Habitat Proxy for spatial
World Cities compactness
Report 2023

Governance 0-1 2022 World Bank Institutional

transparency score Governance transparency and
Indicators accountability

Algorithmic % 2023 OECD Al Share of public Al

Impact Assessment Governance systems under AIA

(AlA) coverage Framework review
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Appendix B. Replicability and Data Accessibility
All simulation data were synthetically generated with fixed random seeds (n=20
participants, 4 rounds).
Public datasets can be accessed at:

o OECD Data: https://data.oecd.org

o World Bank Data: https://data.worldbank.org

o UN-Habitat: https://unhabitat.org
Researchers can replicate findings using the parameters and indicators provided
herein.
Complete Python scripts, SAR diagnostics, and the QCA comparative dataset are
available upon request from the corresponding author.

Artificial Intelligence and Land Value Taxation:
Algorithmic Externalities and Urban Spatial Effects

Hao-Ren Liu*

Abstract

This study employs economic experiments to investigate how artificial
intelligence (Al), when introduced into the land value tax system, can reconfigure the
dynamic balance between efficiency and fairness in urban fiscal management. The
study combines experimental economics and cross-national comparisons to simulate
the impact of Al-assisted land value taxation under conditions of “algorithmic
externalities.” Using a random forest model with a spatial autoregressive (SAR) error
structure, the study compares the differences between the traditional property tax
(TPT) and the Al-based land value tax (A-LVT). The results show that the A-LVT
increases tax efficiency by approximately 12% and urban density by 5.8%, while
simultaneously widening income disparity and spatial bias among landowners. Cross-
national analyses indicate that transparent governance and redistributive mechanisms
can mitigate algorithmic externalities: Estonia’s open-data policy performs as the
most efficient and equitable model, whereas Germany’s multi-level coordination
system and Korea’s centralized approach exacerbate regional disparities. This study
conceptualizes “algorithmic externality” as a mediating variable between Al
efficiency and fiscal justice, and develops a three-tier governance model—*“technical
layer — institutional layer — social layer”—to illustrate the conditions for
institutionalizing an Al-driven tax system. The study concludes that only through an

67


https://data.oecd.org/
https://data.worldbank.org/
https://unhabitat.org/

ATEZEMER - EEAIN S A SR SR B = e B B oA

institutional framework grounded in law and citizen participation can the technical
efficiency of Al be transformed into distributive justice in land policy.

Keywords: Land taxation, Al taxation, Algorithmic externalities, Spatial
measurement economics, Urban density, Al regulation; Land use
efficiency.
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