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BOIII MYXAPPUP:

HcanoBa ®epysa TysKHuHOBHA

TAXPUP XAU'BATH:

07.00.00-TAPUX ®AHJ/IAPU:

HOngameB AuBap IJprameBdd - Tapux ¢aHaapu
JOKTODHU. CHUécuil daHsap HoM30au., npodeccop.

MaBJsiaHOB YKTaM MaxMmacabupoBHUY - Tapux
danapu  gokTopH, mTpodeccop, Y36eKHCTOH
Pecnny6iukacu I[lpe3upgeHTH Xysypupaaru JlaBaat
O0LIKApyBH aKa/JleMUACH;

XaspaTkyJsioB A6pop - Tapux ¢aHJapu [JOKTOPH,
JIOLEHT, Y36eKUCTOH JaBiaT >Kax0H THJLIapH
YHHUBEPCUTETH.

TypcyHoB PaBman HopmypaToBu4 - Tapux dpaHnapu
JIOKTOpH, Y30€eKHUCTOH Muyinii YHUBEPCUTETH
Tapux ¢akyTeTH AOLEHTH

08.00.00-UKTHCOAUET ®AH/IAPH:

KapsnbaeBa Pasa XoxabaeBHa - HMKTHUCOAHET
dansapu gokrtopu, npodeccop, TOIMKEHT AaBJjaT
HKTHCOJIUET YHUBEPCUTETH;

Xypoiikysi0B CagupauH KapuMoBUY — UKTUCOAUET
dansapu JOKTOpH, JAoLeHT, TOIIKeHT JAaBjaT
UKTUCOAUET YHUBEPCUTETH;

A3zuzog lllep3o YKTaMOBUY - UKTUCOAUET paHIapU
JIOKTOpY, [OLEeHT, Y36ekuctoH Pecny6inkacu
Bo>XXO0Ha HHCTUTYTY;

Apa6oB Hypasu YpasnoBud - UKTUCOAMET daHIapH
JokTopy, mnpodeccop, CamapkaHj  JaBJjaT
YHUBEPCUTETH;

Xosi0oB AkTaM XaTaMOBHY — UKTHUCOAUET daHIapH
6yinya ¢ancada goktopu (PhD), ponenr,
V36ekucTon Pecny6/mkacu [IpesujeHTH
Xy3ypujaru /laBaaT 601IKapyBY aKaJeMHUsICH;
[HagueBa /Jlungopa XaMuZoOBHA - UMKTUCOLUET
dannapu 6yitnya dasncada goxktopu (PhD), fouent
B.6, TOIIKEHT MOJIMA UHCTUTYTH;

[llakapoB KysMaT AmMUpoOBUY - HKTHUCOLUET
dansapy HoM304M, [JoOLEeHT, TOLIKeHT ax60opoT
TEeXHOJIOTHUSAJIAapH YHUBEPCUTETH

09.00.00-PA/ICAPA PAH/IAPH:

XakumoB Hazap XakumoBuu - dasncada daHmapu
JOKTOpH, npodeccop, TOWKEHT JaBaaT UKTUCOLUET
YHUBEPCUTETH;

AxmnnukoB  Kypaboir - dascada  dannapu
JokTopH, mpodeccop, CamapkaHj  JaBjar
YHUBEPCUTETH;

FaitoynnaeB Otabex MyxammajueBud - dascada
dannapu foktopy, npodeccop, CamapkaHz AaBjaaT
4YeT THUJIAp UHCTUTYTH;

XomuMxoHOB MyMuH - pasicada daHmapu 10KTOpH,
JoueHT, )Ku33ax nejjaroruka HHCTUTYTH;

'viiHoDa Ab61vKaxxapoBHa -
T

HocupxomxaeBa

TypaueB bexpy3 CooHpoBHUY — pasicada paHIapHU
oyiiuya pancada goktopu (PhD), nouent, Byxopo
JaBJlaT YHUBEPCUTETH.

10.00.00-PH/10JIOTHA PAHJIAPH:

AxmenoB Oiibexk CamopbaeBud - duiosorus
daHsapu fokTOpH, Npodeccop, Y36eKUCTOH AaBJaT
YKaXOH TUJIJIApU YHUBEPCUTETH;

KyuumoB Ulyxpat HopkusuyioBu4d - ¢usosorus
daHsapu JOKTOpH, [AOLEHT, TOUIKeHT JaBJjaT
IOPUJUK YHUBEPCUTETH;
CamaxytauHoBa Mymappad HWcamyTauHOBHA -
dunosorusa paHsapu HOM30H, AoLeHT, CaMapKaH/
JlaBJIaT YHUBEPCUTETH;

KyukapoB PaxmaH YpmaHoBUMY - ¢uJosorus
daHsapu HOM30AH, AoLeHT B/6, TOlIKeHT AaBaaT
I0PU/IMK YHUBEPCUTETH;

IOHycoB Mancyp A6aystaeBudY  -¢uiosorus
danmapy HoM3omy, Y36ekucToH Pecny6amkacu
[IpesupeHT Xysypugjaru JlaBjaaT G6GolIKapyBHU
aKaJieMHUsICH;

CaunpoB Yayroek ApunoBudy - ¢uosiorust paHnaapu
HOM30/M, JIOLeHT, Y36eKkucToH Pecmy6iukacu
[lpesugenTu Xxysypugard JlaBjaaT 6GoIIKapyBH
aKaJleMUSICH.

12.00.00-FOPH/IUK ®AHJ/IAP:

AxmepmaeBa Mapiwga AXaTOBHAa -  HOPHUAMK
¢dansap gokropu, npodeccop, TomkeHT AaBaaT
IOPU/IUK YHUBEPCUTETH;

MyxutauHoBa ®uproza A6aypalingoBHa — IOPUUK
¢dansap gokropu, mnpodeccop, TomKeHT AaBaaT
IOPUIUK YHUBEPCUTETH;

3ca”oBa 3amupa HopMmypoToBHa - OpUIUK dpaHIap
JIoKTopH, mpodeccop, Y36ekuctoH Pecniy6iMkacuza
XU3MaT KypcaTraH woopuct, TOLWIKeHT JaBjiaT
IOpU/IUK YHUBEPCUTETH;

XampokysoB baxoanp MamamapudoBuy - 0PUAUK
¢dansap goktopw, mnpodeccop B.6., KaxoH
WKTHCO/UETH Ba AUIJIOMATUS YHUBEPCUTETH;
3yndukopor llepsos XyppaMoBUY - IOPHAUK
dansap  gokTopH, mpodeccop, Y30EKHUCTOH
Pecny6aukacu Kamoar xaBdcHU3IUTH
YHUBEPCUTETH;



XanuToB XywmBakT Canap6aeBud - 1pUAUK daHIap
JOKTOpH, mpodeccop, Y36ekucToH Pecny6iamkacu
[Ipeaugentu xysypugaru JaBiaaT 60olIKapyBU
aKaJIeMHUsICH;

AcapoB lllaBkaT FaitbysaeBudY - OpUgUK daHaap
JIOKTOPH, JIOLEHT, Y36eKHCTOH Pecny6iMKacu
[Ipeaugentu xysypugaru JasiaaT 60IIKapyBU
aKaJIeMUsCH;

YtemypaTtoB MaxMyT AXUMypaTOBUY - HOPULUK
dansap HoMm3onu, npodeccop, TOIIKeHT AaBjaT
IOPUAUK YHUBEPCUTETH;

CaitaysnnaeB llax3on  ANMXaHOBUY -  HOPUAUK
dansap HoMm3oau, npodeccop, TOIIKEeHT AaBjaaT
IOPUJUK YHUBEPCUTETH;

XakuMmoB Komusa BaxTusipoBuy - wopuguk ¢daHaap
JIOKTOpH, JoueHT, TOIIKeHT JaBJjaT OPUAUK
YHUBEPCUTETH;

OcynoB Cappopb6ek bBaxoaupoBud - HOPUAHK
dansnap JokTopH, [JoueHT, TOWIKeHT JaBjaT
I0pUJIUK YHUBEPCUTETH;

AvupoB 3adap AkTamMoBUY - WOPUAHUK aHIAp
6yiiuya ¢ancada goxTopu (PhD), V36ekucton
Pecny6sinkacu Cynpanap (ol 0207¢ KeHraum
xy3ypugaru Cyabsap o1uid MakTabu;

Kjpaes Ulepsoxn KagaumeBuy - opuguk daHaap
HOM30JH, JoueHT, TolKeHT JaBjaT OPUAUK
YHUBEPCUTETH;

babamxaHoB ATabek /[laBpoHO6EKOBUY — IOPHUIUK
¢dannap Hom304M, JoueHT, TOIIKEHT [JaBjaT
I0pU/IUK YHUBEPCUTETH;

PaxmaToB Jnép XKymaboeBud - mopuauk dansaap
HOM30/11, TOIKEHT JJaBJIaT I PUAUK YHUBEPCUTETH;

13.00.00-1IEJAT OTUKA ®AHJ/IAPH:

XamumoBa /luibaapxoH YpuH60eBHaA — MeJaroruka
dansnapu mokrtopu, npodeccop, TOmKeHT JaBjaT
I0pUJIUK YHUBEPCUTETH;

Hbparumona 'ysiHOpa XaBa3MaTOBHA — IeJlaroruka
dansnapu mokrtopu, npodeccop, TomKeHT JaBjaT
WKTHCOJUET YHUBEPCUTETH;

Kasinnesa lllaxnHosa baxojupoBHa - Mejaroruka
dannapu 6yinva ¢ancada goktopu (PhD),
CaMapkKaHzA JaBjaT YHUBEPCUTETH;

Bo6omypoToBa JlatodaT JMyposoBHA -
nejaroruka ¢ansapu 6yiuda dancada AOKTOpHU
(PhD), CamapkaHA faBJiaT yHUBEPCUTETH.

3akupoBa ®Pepysa MaxmyZoBHa - Mejaroruka
dansapu JIIOKTOpPH, ToukeHT axbopoT
TEXHOJIOTUSIJIADU ~ YHUBEPCUTETH  Xy3ypHUJaru
NeJaroruK KaJpJapHU KalTa TadépJsam Ba
YJIapHUHT MaJlaKaCUHU OLIHMPUII TAPMOK MapKasu;

TaninanoBa Illoxupa 3aliHuMeBHa - IeJaroruka
daHsapu AOKTOPH, AOLEHT.

19.00.00-[ICUX0JIOTHA PAHJIAPH:

KapuMmoBa Bacuna MaMaHOCMpOBHaA — ICHUXO0JIOTUS
dansnapu fokTopH, npodeccop, Husomuit Homujaru
TouIkeHT AaB/IAT NeJaroruka yHUBEPCUTETH;

XaiuToB Oibek JmboeBrUY — KUCMOHUM Tap6uUs Ba
cnopT 6yHdHryYa MyTaxXacCUCJapHU KalTa TalépJall
Ba MaJIaKaCUHH OUIMPUII WUHCTUTYTH, ICUXOJIOTHUS
dansapu fokTOpH, mpodeccop

YmapoBa Ha6axop IlokuMpoBHa - MCHUXOJIOTHSA
¢dansapu JoKTOpH, AoueHT, Husomuil Homujaru
ToumkeHT [fAaBjaT NeJaroruka yHUBEPCUTETH,
Amanuii ncuxosiorusicu Kapepacu MyAaupy;

AtabaeBa Hapruc batupoBHa - ncHUXx0JIOTHS
¢dansapu JoKTOpH, AoueHT, Huzomuil Homujaru
TolUKeHT AaB/aT NeAaroruka yHUBEpCUTETH;

Koaupos 06uz CadapoBuy — ncuxosiorust paHnaapu
noktopu (PhD), Camapkang Bunost UUB Tu6ouéTr
OVJIMMH IICUXOJIOTUK XU3MaT OOLIJIUFH.

22.00.00-COLHMOJIOTHA PAHJIAPHU:

JlatunoBa Hoaupa MyxTapkaHOBHA — COLIMOJIOTUS
dansapu  goxTopu, Tmpodeccop, Y30eKUCTOH
MUWJIMM YHUBEPCUTETH Kadepa MyaupH;

CeutoB Asamar [Ijs1aToBuY - conuosiorus gpanaapu
JIokTopy, Tmpodeccop, Y36eKUCTOH  MHJJIUHA
YHUBEPCUTETH;

CopgukoBa Illloxuaa Mapxa6oeBHa - COLMOJIOTHSA
dansapu  goxTopu, Tmpodeccop, Y30eKUCTOH
XaJIKapo KCJIOM aKaJleMHUsICU

23.00.00-CHECHH ®AHJIAP

HaszapoB Hacpuaauu ATaky/oBud —CUECUU daHIap
JokTtopy, ¢ancada bansapu JOKTOpH, npodeccop,
TolKeHT apXUTEKTYypa KypUJIULI UHCTUTYTH;
ByTaeB YcmonkoH XalipysiaeBud —cuécuil paHap
JIOKTODH, JIOLIEHT, V36exucron MUJLJIAH
YHUBEPCUTETH Kadeapa MyaupH.

OAK PyiixaTtu

Ma3zkyp xypHas Basupaap Maxkamacu xy3ypugaru Ouit artectayus komuccusicu Paécatununr 2022 dun 30
Hosibpjaru 327/5-coH Kapopu OWJIAaH TapuX, UKTHUCOAWET, dasicada, ¢uiosorus, OPUAUK Ba INeJaroruka
daHapu 6yHiYa HIMHHN Japakaaap 6yHnda AuccepTalysiap aCOCUH HaTHXKaJJapUHU YOII STUII TABCHUS STUJITaH

WJIMUM HawpJap pyixatu (PyiixaTra) KupuTuaras.

3sekTpoH )KypHaa 1368-CoOHIM ryBOXHOMA OHWJIaH AABJIAT pyWXaTHUra OJIMHTaH.

Myaccuc: “SCIENCEPROBLEM S TEAM” Macby/IUSITH YeKJIaHTaH XXaMUSTH.



MYH/AAPHIKA
07.00.00 - TAPUX ®AHJIAPU

Mustafoyev Abubakr Muhiddin o‘gli
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BT U3l I (e | £ 4 9-14
Mirzayev Avazbek
ANDIJON TAJRIBA PAXTA DALASI TARIXINING ARXIV HUJJATLARIDA YORITILISHI ........ 15-21

Anudxcarnosa JlasusaxoH A66acosHa
WJIMWUHU TAAKUKOTJIAPJA JUH BA TABOEAT MACAJIACUHHU YPTAHUIIIJATU
1205 010N 1123 N T 22-28

Sobirov Sardorbek Abdusattor o'gli
XIX-ASRNING IKKINCHI YARMIDA SHARQIY TURKISTONDA ROSSIYA VA BRITANIYA
IMPERIYALARI RAQOBATT .ottt 29-34

Lxcanonoe baxpom /Imammqeuq
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Ochilov Farhod

O‘ZBEKISTONDA O‘ZINI O‘Z1 BOSHQARISH ORGANLARINING AHOLINI IJTIMOIY HIMOYA
QILISHDAGI FAOLIYATI .ooeteeereeereesreesseesseessesssssssesssesssesssssssesssesssesssssssssssssssssssssssssssssssssssesssesssssssssssssssesseses 46-52
Xampoesa Hodupa HopmypodosHa 3

V3BEKUCTOH/JA EP-CYB UCJIOXOTHU YKAPAEHUA UXKTUMOWK MYOMMOJIAP .......... 53-58

MamascoHos Anuwep, Aauwepos A60ysoxud Airuweposuy
Y3BEKUCTOH/JA TMAPO3JIEKTP CTAHLUIMAJIAPHUHT BAPIIO 3TUJIMIIU TAPUXU ...... 59-65

Tursunov Ravshan Normuratovich
XIX-ASRNING IKKINCHI YARMI - XX-ASR BOSHIDA TURKISTON O‘LKASIDA SODIR BOLGAN
ZILZILALAR TARIXIGA BIR NAZAR oot eeeeeesests st st sesesesss s s s ssssssssesesesss s s s ssssssssesesesenssasasns 66-71

08.00.00 - UKTUCOAUET ®AHJIAPU

Ymypsakoea Myemabapxox Hodup kusu
COFJIMKHU CAKJIALII COXACUHHW TUBBUU CYFYPTA ACOCUJA MOJIUAJIAIITUPUIL
Y (O D OOV 72-78

Ro’zmetov Baxodir Shomurotovich
TURIZMDA XIZMATLAR MOHIYATI VA UNING IJTIMOIY-IQTISODIY RIVOJLANISHNI
TAMINLASHDAGI O RNI oo eeeeeeeeeeeeeeeeesstesseesesssesssssssesesssssesssssssesesssseesesssssssesssssesesssssesessessesesssssssesssssssesns 79-90

Shanazarova Nilufar Baratovna
MILLIY IQTISODIYOTDA TRANSPORTNING AHAMIYATTI ..ovirirerersreeeserseesessessessssssssesennns 91-99

Paxumos Otibek baxmuéposuu
ABTOTPAHCITOPT BOCUTAJIAPUHU CYFYPTA KUJIMIIHUHT WXKTUMOUU-UKTUCOIUN
MOXHETH oot b 100-109



SCIENCEPROBLEMS.UZ-Uscmumouii-eymanumap gpannapuune 00a3apo mMyammonapu Nel(4)-2024
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ACOCHUJIA KAJIPJIAP TAMEPJIAIIHUHT UYHAJIUILIIIAPH ...veoeeeeeseeeesecessesssssessssssssssssneens 110-118

Ipxanos MyxammadxcoH Abcatiumosuu
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Abstract. Quantum computing promises unprecedented processing power that could revolutionize e-
government services. However, realizing this potential requires updating legal frameworks on data privacy,
cybersecurity, intellectual property, and procurement. This paper provides an overview of quantum computing
and its applications to e-government. It analyzes gaps in current laws and regulations, arguing for benchmarks
towards legal readiness. Recommendations focus on data protection standards, liability rules, transparency
policies, interagency collaboration, and public-private partnerships. With timely legislation and strategic planning,
governments can harness quantum computing for more secure, efficient, and equitable public services.
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HcioMm6eKk AGAMXaKHMMOB
[IpenogaBaTtenb kadpeapbl KubepnpaBa TalikeHTCKOT0 rocyJapCTBEHHOTO
IOpUINYECKOr0 YHUBEPCUTETA

KBAHTOBBIE BbIYUC/IEHUA U OPUANYECKAA TOTOBHOCTD K YC/IIYTAM
JJIEKTPOHHOT O IIPABUTEJ/IbCTBA

AHHOTanMs. KBaHTOBble BBIYMCIEHHUS O6EUAIT OecHpelefeHTHY BbIYUCIUTENbHYI MOIIHOCTD,
KOTOpasi MOXKET MMPOU3BECTU PEBOJIIOIUIO B YCJIYrax 3JIEKTPOHHOIO MpaBUTeAbCcTBA. O/JHAKO peasn3als 3TOro
NoTeHLHaJa TpebyeT OOHOBJEHHUS 3aKOHOJATeJbHOM 6a3bl B 006/1aCTU KOHQUAEHLUAJbHOCTH [JaHHBIX,
KHub6epb6e30MacHOCTH, WHTEJJIEKTYaJlbHOM COOGCTBEHHOCTHM WM 3aKymok. B 3Toll cTaTbe mpejcTaBjeH 0630p
KBaHTOBBIX BEIYMCJIEHUN U UX IPUMEHEHHUS B 3JIEKTPOHHOM IIPABUTEbCTBE. B HeM aHa/IM3UPYIOTCS TPOGEsIbI B
JMeUCTBYIOIIMX 3aKOHAX M MpaBUJaX, NMPHUBOJASTCSI [JOBOJAbI B MOJIb3y KPUTEPHEB IMPAaBOBOM T'OTOBHOCTH.
PekoMeHZAUMU COCPeJOTOYEHBI HA CTAaHAAPTAaX 3al[UThl JAHHBIX, NMPAaBHUJAaX OTBETCTBEHHOCTH, MOJIUTHUKE
MpPO3pPaYyHOCTH, MEXBEJJOMCTBEHHOM COTPY/HUYECTBE U TOCYJAapCTBEHHO-4aCTHOM NapTHepcTBe. buarozaps
CBOEBPEMEHHOMY 3aKOHO/IaTEJbCTBY U CTPATErNYeCKOMY IJIAHUPOBAHUIO TPABUTEJIbCTBA MOTYT UCIOJIb30BaTh
KBaHTOBbIE BbIYUCJIEHUS /U1l 60J1ee 6e30NacHbIX, 3 PEKTUBHbBIX U CIPABE/JINBbIX TOCYAAPCTBEHHBIX YCIYT.

KmoueBsble c/10Ba: KBaHTOBble  BBIYMCJIEHHS], 3JIEKTPOHHOE IPABUTEJIbCTBO, IPABOBbIE
MOC/IeICTBYS, KOHQUAEHIIMATBHOCTD JaHHBIX, KHOep6e30MacHOCTb, FOCY/JapCTBEHHAsI MOJIUTHKA

Islombek Abdixakimov
Toshkent davlat yuridik universiteti Kiber huquq kafedrasi o‘qituvchisi

KVANT HISOBLASH VA ELEKTRON DAVLAT XIZMATLARIGA HUQUQIY JIHATDAN
TAYYORLIK

Annotatsiya. Kvant hisoblashi elektron hukumat xizmatlarida inqilob qilishi mumkin bo'lgan misli
ko‘rilmagan hisoblash kuchini va'da giladi. Biroq, bu potentsialni ro‘yobga chiqarish uchun ma'lumotlar maxfiyligi,
kiberxavfsizlik, intellektual mulk va xaridlar sohalarida qonunchilik bazasini yangilash talab etiladi. Ushbu
magqolada kvant hisoblash va uning elektron hukumatdagi qo‘llanilishi hagida umumiy ma’lumot berilgan. U
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amaldagi qonun va me’yoriy hujjatlardagi kamchiliklarni tahlil qiladi va huquqiy tayyorgarlik mezonlarini
muhokama qgiladi. Tavsiyalar ma’lumotlarni himoya qilish standartlari, javobgarlik qoidalari, oshkoralik siyosati,
idoralararo hamkorlik va davlat-xususiy sheriklik masalalariga qaratilgan. O‘z vaqtida qonunchilik va strategik
rejalashtirish bilan hukumatlar xavfsizroq, samaraliroq va adolatli davlat xizmatlari uchun kvant hisoblashlaridan
foydalanishlari mumkin.

Kalit so‘zlar: Kvant hisoblash, elektron hukumat, huquqiy oqibatlar, ma’lumotlar maxfiyligi,
kiberxavfsizlik, davlat siyosati

DOI: https://doi.org/10.47390/SPR1342V411Y2024N41

Introduction. Quantum computing leverages quantum mechanical phenomena to solve
problems beyond the reach of classical computers [1]. By encoding data in quantum bits
(qubits) that exist in superposition and entanglement, quantum algorithms can analyze
combinatorial optimizations, database searches, and machine learning effectively [2], [3]. With
speculative timeframes for commercial viability ranging from 5 to 30 years [1], [4], quantum
computing will likely disrupt electronic government (e-government) services.

E-government aims to improve public sector performance using information and
communication technologies [5]. Quantum computing could bolster e-government by enabling
faster data analysis to inform decisions, policy modeling with finer granularity, encrypted
databases protected from conventional cyberattacks, optimized logistics like traffic control, and
machine learning across heterogeneous government datasets [6]-[9]. However, these
technologies introduce new risks, uncertainties, and access barriers with broad legal
implications [10]-[12].

This paper examines the policy and regulatory landscape regarding quantum computing
to identify readiness gaps in e-government. It focuses on the United States federal context but
draws lessons for other jurisdictions. The analysis calls for updated data and encryption
standards, cybersecurity frameworks, intellectual property protections, equity safeguards,
transparency mechanisms, interagency coordination, public-private partnerships, and
procurement reforms. It contributes recommendations on timelines and benchmarks to
motivate legal modernization. Ultimately, proactive legislation and strategic roadmaps will
enable governments to adopt quantum computing safely, responsibly, and for public benefit.

Background on Quantum Computing. Quantum computing relies on quantum bits or
qubits. Unlike classical binary, qubits can represent 1, 0, or both simultaneously through
superposition [13]. Groups of qubits also exhibit entanglement where their states depend on
each other regardless of physical proximity [14]. These phenomena enable quantum computers
to explore multiple permutations of a problem’s inputs concurrently. As qubits scale into larger
systems, quantum computers can analyze vast problem spaces intractable for classical
machines [2].

Several technical challenges currently limit broad quantum computing adoption. Qubits
remain fragile with propensity for errors during computation, although error correction
techniques are advancing [15], [16]. ambiguous citation Quantum machines also require
extreme cooling to enable superposition in qubits, with 2-3 orders of magnitude warmer
temperatures hoped for room temperature quantum computing [17]. Nevertheless, existing
machines with as few as 53-65 qubits have already demonstrated quantum supremacy in
specialized tasks like pseudo-random number sampling, indicating their advantages over
classical computers [18], [19].
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Major quantum computing hardware platforms include superconducting qubit
machines by companies like IBM, Google, and Rigetti, as well as trapped ion approaches from
IonQ and Honeywell [4], [20]-[22]. Cloud access models for quantum simulation and
experimentation also enable software development [23]. These firms and research initiatives
anticipate scaling qubit counts towards fault-tolerant machines over the next decade [24]. In
the race for viability first, innovations across the quantum stack from hardware and
infrastructure to applications could arrive in fragmented or unexpected combinations [25].

Governments recognize quantum computing’s disruptive potential both offensively and
defensively [26]. The White House established the National Quantum Initiative Advisory
Committee involving the National Science Foundation (NSF), Department of Energy, NIST and
other agencies to coordinate strategies for research funding, infrastructure, and standards [27].
The Department of Commerce recently added quantum computing to technology export
controls indicating its security sensitivities [28]. These policy moves acknowledge the complex
ecosystem needed to develop quantum capabilities responsibly.

Applications to E-Government Services. Quantum computing’s exponential speedups
to computational problems make it invaluable for public sector systems and data. With qubits’
ability to represent n values simultaneously, quantum machine learning can detect patterns
within massive, heterogeneous government datasets more accurately [29]. Optimization
algorithms offer significant public service improvements whether maximizing efficacy of policy
interventions or planning infrastructure like energy grids or traffic systems [9]. Secure
communications are vital for sectors like defense that quantum key distribution enables.

Processing power enhances existing e-government functionality. Online portals can use
quantum machine learning to improve citizen experiences via better recommendations,
personalized interfaces, and automated chatbots. Simulations leveraging quantum physics
allow fine-grained modeling of outbreaks, disasters, or economic conditions to test decisions.
Tax and revenue systems can hasten fraud detection or audits through quantum analysis
augmenting classical algorithms. Logistics systems like GPS can achieve faster updates while
blockchain implementations benefit from quantum resilience.

These exponential speedups do not trivialize computational challenges but expand what
problems are solvable. Where classical systems struggle with complex combinatorial
optimizations like route mapping, quantum variations make larger-scale instances achievable.
Quantum-enabled tools cannot replace policymaking processes but offer scenario analysis at
granularity not previously possible.

For encryption, quantum computing necessitates upgraded cybersecurity frameworks
across government. All widely used encryption today rests on computational complexity
assumptions, relying on limits to brute-force attacks. Quantum algorithms like Shor’s take
prime factorization challenges from intractable to efficient, breaking public key infrastructure
underlying activities from classified communications to citizen tax records. Although complete
deciphering requires a fault-tolerant quantum computer at scale, hybrid attacks using quantum
and classical systems pose nearer-term threats. Cryptography research on post-quantum
encryption explores algorithmic alternatives resistant to quantum attacks. Till these
standardized and implemented, governments risk data breaches across critical systems.

Legal Implications and Gaps. While promising government efficiencies, quantum
computing introduces new threats, uncertainties, access barriers and liability concerns
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requiring legal modernization. Outdated regulations on data protections, transparency, equity
and responsible innovation slow progress. Strategic planning and early legislation can mitigate
risks in adopting advanced technologies.

Data Privacy, Security and Standards. Government processes vast citizen datasets
from identification records to healthcare, taxes, social security, licenses and judicial files. Much
information remains sensitive including biometrics, locations, affiliations and financials.
Quantum encryption using cryptographic keys encoded in qubits can prevent decryption by
unauthorized parties, protecting databases from conventional cyberattacks. Such quantum key
distribution networks were demonstrated across metropolitan infrastructure indicating
readiness.

However, legal scholars warn how quantum computing threatens existing encrypted
data. Public key infrastructure protects sensitive materials temporarily, awaiting next-
generation post-quantum cryptography. Lacking data protections adapted to these threats
risks breaches across critical systems by malicious actors. Governments must update
encryption standards and cybersecurity frameworks accordingly.

Further, aggregated metadata derived from government databases raise privacy issues
with quantum computing’s processing potential. While anonymized, combining non-sensitive
indicators can reveal identities. Data regulations rarely cover such metadata streams. Queries
performed on encrypted databases using quantum-enabled tools might also leak information
despite cryptography. Governments must expand data privacy laws’ scope for the quantum
context.

Overall, legal readiness requires governments align emerging technologies with civil
liberties protections. Privacy laws balancing security, transparency and accountability can
regulate applications of quantum machine learning, encryption or simulation on public sector
data. Governments might establish ethical review boards to assess quantum computing
projects’ societal impacts. Ongoing revision of laws and technological standards can ensure
data policies keep pace with innovation.

Intellectual Property. Quantum computing progress relies on patented hardware,
software and algorithmic breakthroughs with intellectual property (IP) issues. Much research
and development behind quantum technologies involves government funding and resources,
whether high-performance computing access or classified datasets and findings transferred for
commercialization. Resulting [P ownership disputes can delay innovation if left unaddressed.

Closely governing attribution, licensing and access promotes equitable progress [65].
Legislation might grant government agencies royalty-free usage rights for technologies
developed using public resources while allowing industry reasonable commercial benefits.
Setting standards around open-source contributions prevents excessive patents constraining
collective innovation as witnessed classically. Such balanced IP policies helped foster growth in
industries like space technologies and biopharmaceuticals from the interplay between public
and private sectors.

Further, national interests in economic competitiveness and defense spur calls for more
assertive stances on quantum IP. Trade controls and export restrictions aim to regulate
international dissemination of sensitive breakthroughs by determining what technologies, use
cases or user categories constitute threats [28]. However, ambiguous provisions risk driving
quantum talent and investments towards less restrictive jurisdictions. Overly stringent IP
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policies also conflict with the traditionally open nature of academic science. Governments must
strategically balance interests across security, economics and scientific progress.

Overall, legislation on [P must weigh both risks and benefits of government
contributions against proprietary claims by private partners across hardware, software and
data. Laws enclosing the “quantum commons” might unduly constrain collective gains whereas
those too permissive risk losing public investments or enabling adversaries. Besides clear
contractual terms and data security guidance, governments can use transparency mechanisms
around research funding and patents granted to inform balanced oversight.

Liability and Insurance. Emerging technologies pose uncertainty regarding standards,
safety or errors with liability implications. In particular, quantum algorithms leveraging opaque
physics and entangled systems remain probabilistic despite high accuracy rates overall.
Complex data interdependencies also complicate determining exact failure points. Legal
frameworks must delineate reasonable liability for risks introduced by quantum computing
across public-private partnerships. Governments might constrain procurement contracts to
qualified vendors meeting security and reliability criteria [80]. Regulations can also cap liability
from accidental Quantum software errors or residual decryption based on adherence to
cybersecurity protocols. By driving accountability while preventing excessive burden on well-
intentioned providers, balanced liability policies foster responsible innovation.

For residual harms like residual data exposure despite encryption protocols,
governments might establish insurance frameworks around quantum computing adding to
cyber liability coverage. State-pooled contingency funds can compensate citizen losses from
personal data decryption, algorithmic failures or other incidents balancing affordability and
adequate restitution. Private sector policies might also emerge by quantifying risks of emerging
technologies through actuarial processes as cyber insurance products have done. Overall,
prudent liability rules and contingency funds limit deterrents to socially beneficial quantum
applications.

Transparency, Ethics and Access. Public sector adoption of emerging technologies
warrants transparency regarding use cases, data types, decision processes and performance
indicators to uphold accountability. For quantum computing, citizens using government
services leveraging opaque or probabilistic systems deserve explanations around pertinence,
limitations and error rates which meaningful transparency provisions can mandate. Extending
open government initiatives to documentation of procurement mechanisms, vendor selection,
pilot trials, and audits builds trust. Allowing public commentary during deployment also
adheres to democratic principles.

Further, the complexity of quantum technologies raises ethical questions regarding
equitable access and biases [12]. Surface-level usage barriers persist around past physics
exposure which sufficient public outreach and development of inclusive human-centric tools
can overcome. However, quantitative advantages in processing power or cryptography could
also overly empower technologically advanced governments over their citizens or global
counterparts [26]. International cooperation and ethics review boards might prevent such
imbalances. Overall, transparency and ethical oversight must govern quantum computing to
promote just governments and societies.

Interagency Collaboration. Harnessing quantum computing necessitates extensive
collaboration between government, industry and academia [27]. Substantial investments in
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specialized infrastructure, intellectual talent and long-duration research projects require
coordinated agendas between legislators, agencies and scientific experts. The National
Quantum Initiative Advisory Committee demonstrates such a model, integrating strategic
priority-setting, funding allocation, commercial partnerships and ethics review across
stakeholders [27]. Expanding this beyond niche agencies can mainstream quantum readiness
across government functions from communications infrastructure to law enforcement [26].

Further, intergovernmental partnerships should agree on taxonomy, standards and best
practices globally. As emerging technologies expand computational abilities regardless of
borders, adversaries without international cybersecurity consensus risk destabilization.
Already, censorship evasion using quantum exchanges appears feasible. Shared protocols allow
governments to balance security with personal freedoms furthering human rights [26]. Overall,
multidisciplinary and multinational collaboration in quantum computing helps governments
adopt innovations for public good.

Procurement Policy. Governments remain substantial technology consumers with
procurement driving innovation and signaling national priorities, evident from semiconductor
investments this decade. Standardizing acquisition mechanisms around desired functionality
signals commercial providers on strategic quantum applications. Centralized testbeds also
evaluate solutions against benchmarks before scale adoption, lowering transition barriers for
agencies.

Additionally, governments are anchor buyers for technologies like quantum encryption
granting approved vendors qualified marketplace advantages. Tying public contracts to
balanced IP rights, liability caps or ethics principles also accelerates responsible innovation
pathways aligning with societal interests. Overall, procurement reform can mainstream
emerging technologies like quantum computing across the public sector.

Timeline and Benchmarks for Legal Readiness. The exponential power promised by
quantum computing warrants proactive governance given national security and economic
implications [1]. The precedents of biotechnology, artificial intelligence, and commercial space
travel demonstrate the risks of lagging legislation in fast-moving domains as harms emerge
before safeguards. Avoiding reactive policies requires anticipating quantum applications,
assessing gaps in legal codes and technological standards, and establishing roadmaps towards
readiness across government functions.

Governments might target having essential post-quantum encryption mandated before
realization of a full-scale, error-corrected quantum computer. Such systems anticipate
Commercial viability within the decade albeit through gradual advances [20]. Encryption
protocols rely on algorithm selection through standard-setting processes and hardware
upgrades before institutionalization, expected to require under 5 years given known
alternatives. Updating certain frameworks like intellectual property policy and interagency
coordination can also commence immediately to resolve known disputes.

Later priorities like liability rules, insurance schemes or transparency mandates depend
on observing quantum computing’s societal impacts once operational [12],. Governments might
provisionally specify these pending demonstrated threat models and risk assessments,
deferring details. Contingency funds may follow years behind with actuarial data. However,
governments should designate oversight bodies beforehand considering longstanding
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technology policy institutions like the Government Accountability Office (GAO) or technology
assessment agencies.

Overall suggested timeline:

2025: Selection and mandate of post-quantum encryption standards for government
systems, clarified quantum IP policy

2026: Establish interagency and international partnerships model on quantum
computing

2029: Liability rules and insurance schemes standardized

2030: Bulk of government databases/communications transitioned to post-quantum
cryptography

2032: Comprehensive transparency and ethics review frameworks mandated

Such staging of legal upgrades and technology transitions will enable governments to
capitalize on quantum computing for public sector innovation while limiting risks [23].
Prioritizing developments with immediate advantages expedites returns on emerging
technology investments. Delaying intractable governance issues avoids obstructing progress.
Above all, maintaining flexibility to recalibrate policies allows balancing law and technology co-
evolution. Institutionalizing periodic reassessments of benchmarks keeps modernization
ongoing [10].

Conclusion. Quantum computing portends a revolutionary advance for processing and
cryptography. Its applications can transform government functionality across data analytics,
modeling, optimizations and more. However, risks span from data exposures to liability issues
requiring updated legal frameworks on privacy, IP and transparency. Government readiness
necessitates new data security standards, interagency coordination, procurement reforms and
benchmarks towards comprehensive legislation. With proactive policies and staged adoption,
the exponential power of quantum computing can safely and equitably benefit public sector
innovation. But delays in governance risk impeding progress at best or enabling adversaries at
worst. The time for preparing appropriate oversight begins now.
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