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This article examines the imbalance between the pace of housing construction and the development of educa-
tional infrastructure within comprehensive territorial development (CTD) projects. The study aims to systematize
and further develop organizational and economic mechanisms that ensure the synchronization of housing com-
missioning with the delivery of educational facilities. Based on an analysis of data from Rosstat and the Minis-
try of Education of the Russian Federation, the study shows that, despite the achievement of the targets set by
the national project “Education”, a substantial proportion of newly built educational institutions operate beyond
their design capacity because educational infrastructure is delivered later than residential occupancy. The arti-
cle identifies three basic financing models, including a budget-funded model, a developer-led model, and public-
private partnership (PPP), and compares them in terms of implementation time, budgetary burden, and facility
quality. International experience from the Gulf states and the European Union is also reviewed, demonstrating
the effectiveness of statutory developer obligations and employing the issuance of infrastructure bonds. The ar-
ticle proposes a conceptual three-pillar model of the organizational and economic synchronization mechanism,
comprising regulatory, financial-economic, and organizational-managerial components. Key risks for project par-
ticipants are identified, together with mitigation measures, including the wider use of standard design documenta-
tion (SDD) and urban digital twins. The practical significance of the study lies in the applicability of the proposed
measures for shifting from “catch-up” to anticipatory planning of social infrastructure in CTD projects.
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The national development goals of the Russian
Federation for the period up to 2030 envisage
not only an increase in housing construction
volumes but also the formation of a higher-quality ur-
ban environment [1]. Comprehensive territorial devel-
opment (CTD) projects are a tool for achieving these
goals, as they are intended to ensure the balanced
development of residential, engineering, and social
infrastructure. However, recent statistics consistently
indicate a systemic imbalance: housing is commis-
sioned significantly faster than schools and kinder-
gartens. Despite the achievements of the national
project “Education”, the problems of second-shift
schooling and overcrowded schools persist in many
dynamically developing regions [2]. The causes of
this gap are related not only to demographic fluctua-
tions but also to shortcomings in the organizational
and economic mechanisms regulating interaction
among public authorities, developers, and investors.

The scale of these disproportions can be as-
sessed using the following data. In 2025, Russia
commissioned 108.1 million sg. m of housing, which
was 0.4 % higher than in 2024 [1]. However, compa-
rable dynamics in the commissioning of educational
institutions were not observed. During the same pe-
riod, no new kindergarten places were created in 51
regions of the country, and no new school places
were created in 37 regions [3]. According to esti-
mates by the Accounts Chamber of the Russian
Federation, 53.6 % of schools built in 2019-2024
are already operating beyond their design capaci-
ty [4]. One of the main reasons for this situation is
the mismatch between planning horizons. As shown

in Fig. 1, the investment and construction cycle for
housing development typically lasts 3-5 years,
whereas the full cycle for developing budget-finan-
ced educational infrastructure takes 5-7 years, lar-
gely due to lengthy procedures for inclusion in tar-
geted investment programs. The resulting time lag
of 2-4 years is a key source of the “infrastructure

gap”.

The uneven provision of social infrastructure is
especially evident in comparisons across regions.
Data on the availability of nearby schools and kinder-
gartens in new residential developments (Table 1)
show that, even in the leading constituent entities of
the Russian Federation, only about half of new build-
ings are provided with educational infrastructure
within walking distance, whereas in lagging regions
this value remains below 20 %. This situation reduces
quality of life, contributes to commuter flows, and
has an adverse effect on housing prices.

It is noteworthy that the Domclick case mainly
covers multi-apartment residential developments
and may not fully covey the individual housing con-
struction sector; nevertheless, the general trend is
evident.

To overcome the current imbalance, it is impor-
tant to identify which financing models are currently
used-and which of them can ensure synchroniza-
tion. Russian and international practice distinguishes
three main models: budget financing, developer fi-
nancing, and mechanisms based on public-private
partnerships (PPP). Their comparative characteris-
tics are presented in Table 2. The budgetary model
remains dominant in the vast majority of constituent
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Fig. 1. Comparison of investment and construction cycles for housing and educational facilities (conceptual diagram)

Note: the figure shows the differences in cycle duration and stages that lead to the time lag. Stage durations are indicative and may vary

depending on specific regional conditions.

Table 1. Provision of new residential buildings with nearby schools and kindergartens in selected constituent entities of the Russian Feder-

ation (2025)

Region Provision with nearby schools, % Provision with nearby kindergartens, %
Kaliningrad Region 53.2 50.6
Nizhny Novgorod Region 52.5 53.2
Republic of Tatarstan 49.3 55.8
Tyumen Region 479 451
Omsk Region 44.6 47.6
Omsk Region 14.2 14.2
Republic of Bashkortostan 14.9 14.9
Samara Region 18.8 20.1

Source: compiled by the authors based on Domclick data, 2025.

Table 2. Comparison of financing models for educational infrastructure

Model Source of funds

Advantages

Disadvantages Examples

Budgetary (classical) Federal/regional budget, targeted

investment programs with standards

Direct quality control; compliance

High budget burden; long lead
times (5-7 years); risk of un-
derfunding

Most regions of the Rus-
sian Federation

Developer-based (developer
obligations under CTD
contracts)

Developer's own funds

Synchronization with the housing
commissioning schedule; reduced
budget burden

Increase in housing cost; risk
of transferring a low-quality fa-
cility to the municipality

Moscow (renovation),
Rostov Oblast (since
2025)

PPP (concessions, infra-
structure bonds)

Off-budget investment with returns
through operation or the budget

Risk sharing; accelerated construc-
tion; introduction of innovations

Complex structuring; long-term
budget obligations

Saint Petersburg
(5 schools, 13.3 billion

rubles), DOM.RF projects

Source: compiled by the authors based on data from [5-8].

entities of the Russian Federation; however, its potential is limited:
according to the Ministry of Finance of Russia, more than 60 % of
consolidated regional budgets are in deficit [5]. The developer-
based model, developed in Moscow within the renovation program,
has proved effective in terms of schedule synchronization, but it re-
quires significant financial resources from developers and can in-
crease the cost per square meter of housing by 8-12 % [6]. The PPP
model, including the use of infrastructure bonds, is considered

the most promising in terms of balancing the interests of the parties.
Bond issues of “SOPF DOM.RF” have a ruAAA credit rating, which
confirms their reliability and makes them an attractive instrument for
investors [7].

Valuable experience in synchronization has also been accumu-
lated internationally. In the United Arab Emirates, the general plans
of the emirates establish obligations for master developers to com-
mission schools and kindergartens before completion of the first
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Fig. 2. Conceptual model of the organizational and economic mechanism for synchronizing educational infrastructure construction in CTD

projects

phase of housing. Compliance is ensured through escrow account
mechanisms and substantial penalties [9]. As a result, in Dubai in
2023-2024, an average of 87 % of educational facilities in new dis-
tricts were commissioned synchronously with occupancy. In Saudi
Arabia>s NEOM megaproject, educational infrastructure is de-
signed as an integral part of the smart city simultaneously with en-
gineering networks and residential areas [10]. In European Union
countries, approaches based on targeted fees from developers are
common. In the United Kingdom, under Section 106 Agreements,
developers transfer contributions to the municipal budget, which
are then centrally allocated to the construction of schools within
walking distance of new housing [11]. A similar mechanism is be-
ginning to be implemented in Russian legislation through compre-
hensive territorial development agreements; however, in practice,
payments for removing infrastructure constraints often do not cover
the actual cost of constructing social facilities [12].

Taking into account these models and international experience,
it is possible to propose a holistic structure that consolidates dispa-
rate tools into a single system. Fig. 2 presents a conceptual three-
loop model of the organizational and economic synchronization
mechanism. The first regulatory and legal loop involves introducing
standards for anticipatory commissioning at the level of constituent
entities of the Russian Federation; under these standards, housing
cannot be commissioned without the availability of places in edu-
cational organizations within walking distance. This will require
amendments to the Town Planning Code of the Russian Federation
and to regional urban planning standards. The second financial
and economic loop includes expanding the use of the “infrastruc-
ture menu” mechanism, subsidizing interest rates on loans to devel-
opers that undertake school construction, and creating regional
social infrastructure development funds that accumulate targeted
fees and budget transfers. The third organizational and managerial
loop is based on the implementation of a city digital twin using
the GIS Housing and Communal Services and the information sys-
tem for ensuring urban development activities. This enables real-
time forecasting of shortages of school places based on data on
issued construction permits and demographic forecasts. All three
loops should function within a unified logic, exchanging data and

ensuring end-to-end control from the planning stage to facility com-
missioning.

Implementation of the described model involves some risks that
must be considered in practice. For developers, the main risk is an in-
crease in project cost due to the need for simultaneous financing of
residential and social construction. For the public partner, the risk
lies in receiving a facility that does not meet educational standards
or requires significant maintenance costs. One effective way to min-
imize these risks is to use standard design documentation (SDD).
However, according to available data, only 21.7 % of new schools
and 19.6 % of kindergartens are currently built using SDD [13]. In-
creasing this share can reduce design time by 30-40 % and con-
struction costs by up to 15 % [14]. In addition, the development of
turnkey concession agreements with predetermined technical and
economic parameters is a promising direction, as it can simplify
the entry of private investors into projects [15].

Thus, the analysis confirms that synchronization between hous-
ing construction and the commissioning of educational infrastruc-
ture is a key factor in forming a full-fledged urban environment in
CTD projects. Existing financing models are limited in effective-
ness; however, their combination, primarily on the basis of PPP and
supported by regulatory requirements, can provide the necessary
balance. The proposed three-loop conceptual model establishes
a holistic framework for the practical transition from “catch-up” to
“anticipatory” planning. Its implementation will require improvement
of the regulatory framework, expansion of the practice of issuing
infrastructure bonds, and large-scale digitalization of urban plan-
ning data. Further research by the authors will focus on developing
a detailed methodology for assessing the economic efficiency of
various forms of PPP for school construction within CTD projects.
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OpraHn3aumoHHO-9KOHOMMUYECKNEe
MeXaHU3Mbl CUHXPOHU3aLUN
cTpouTenbCcTBa 06pa3oBaTesibHOMN
MH(PaCTPYKTYpPbl B MPOEKTax
KOMMNJIEKCHOrO Pa3BUTUS TEPPUTOPUIA

B ctatbe nccnegyetca npobnema gucbanaHca mexgy temna-
MW XWULLHOTO CTPOUTENBCTBA U CO3[aHNEM 06pa3oBaTeslbHO
MHPPaCTPYKTYpPbl B pamMmkax NPOEKTOB KOMMIEKCHOrO pasBuTua
Tepputopun (KPT). Lienbio paboTbl ABRASETCA cucTematm3aums v
pasBUTNE OPraHN3aLMOHHO-9KOHOMMYECKUX MEXaHU3MOB, 06ec-
neyrBaloLLMX CUHXPOHN3aLMI0 BBOAA XWUTbS U 06BLEKTOB 06pa-
30BaHuA. Ha ocHoBe aHanusa gaHHbIx Pocctata n MuHnpocse-
LeHna P® nokasaHo, 4T0, HECMOTPS Ha BbIMOMIHEHWE LieNneBbIX
OPWEHTUPOB HaumMoHanbHoro npoekrta «O6pasoBaHue», 3Ha4N-
TenbHas 4acTb HOBbIX y4YeOHbIX 3aBefeHun paboTaeTt Cc npe-
BbILLEHMEM MPOEKTHOW MOLLHOCTU U3-3a OTCTaBaHUA MX BBOAA
OT 3aceneHnss MMKpopanoHoB. BbisBneHbl Tpu 6a30Bble Mofe-
1 MHaHCKMpoBaHWA: 6loXeTHas, AeBenonepckas n Ha OCHo-
BEe rocyfapcTtBeHHo-4acTHoro napTtHepctea (I4ll), nposeneH
X CPaBHUTENbHbIA aHanu3 no KPUTEPUSIM CPOKOB, Harpy3ku
Ha 6IO[KET N KayecTBa 06BbEKTOB. PaccMoTpeH mexayHapopa-
HbI onbIT cTpaH Mepcupackoro 3anvea 1 EBponerickoro cotosa,
OEMOHCTPUPYOLLUIA 3DPEKTUBHOCTE HOPMATUBHOIO 3aKpensie-
HUs 06513aTeNbCTB 3aCTpOIZLU,VIKOB 1 NpUMEeHeHnsa mMexaHnama
MHAPACTPYKTYPHbIX obnuraunn. MNMpegnoxeHa KoHuenTyanb-
Has TPEXKOHTYpHas MOAENb OpraHn3aLMOHHO-3KOHOMUYECKOrO
MexaHn3Ma CUMHXPOHU3aumu1, BKIYaLwas HopMaTMBHO-MNpa-
BOBOW, (PMIHAHCOBO-3KOHOMUYECKNI 1 OpraHn3aunoHHO-ynpas-
neH4yecku 6nokn. OnpepeneHbl KNOYEBbIE PUCKM YHACTHUKOB
N NYTU UX CHUXKEHWS, B TOM YUCIEe 3a CHET pacLUMPeHUst UCMOTb-
30BaHWsi TUMOBOW NMPOEKTHOM fokymeHTauun (TMO) n umdposbix
OBOWHWKOB ropofoB. MpakTunyeckas 3Ha4MMoCTb paboThbl 3aKIH0-
HaeTcA B BOSMOXHOCTU NpuUMeHeHUsa npennoXeHHbIX Mmep ana
nepexofa OT «[0rOHSOLLEro» K «onepexarolemy» niaHmposa-
HWUIO CoLManbHON NHAPACTPYKTYpbl B NpoekTax KPT.

Knro4eBbie crnoBa: KOMIMIIEKCHOE pa3BUTHeE TepPUTOPUN, obpa-
3o0BaresibHas MHPacTPyKTypa, CUHXPOHN3ALNST CTPOUTESTLCT-
Ba, rocynapCTBEHHO-4acTHOe MapTHepPCTBO, OpraHn3aLnoHHO-
SKOHOMUYECKNV MEXAHN3M, MHGPACTPYKTYpPHbIE obamraLmm

in Transportation and Social Infrastructure PPP Projects in the Middle
East. 2nd ed., August 2025. URL: https://www.kslaw.com/attach-
ments/000/012/940/original/Delivering_Infrastructure_Projects_under _
a_Public-Private-Partnership_Model_(2nd_Edition).pdf?1754331828

10. NEOM. THE LINE: A Revolution in Urban Living. Official project
page. URL: https://www.neom.com/en-us/regions/theline

11. World Bank. Public-Private Partnerships in Social Infrastructure :
a Global Review. Washington, D.C., World Bank Group, 2024. URL:
https://www.worldbank.org/en/topic/publicprivatepartnerships

12. Amendments in Integrated Territorial Development: The Burden
of Building Social Infrastructure Falls on the Developer. Legal Insight.
2025. URL: https://legalinsight.ru/articles/novelly-v-krt-bremya-stroi-
telstva-soczialnoj-infrastruktury-lyazhet-na-zastrojshhika/ (rus.).

13. Creation of virtual models of schools and kindergartens will sim-
plify their construction. URA.RU. 2024. URL: https://ura.news/news/
1052826605 (rus.).

14. Grimsey D., Lewis M.K. Public Private Partnerships: The World-
wide Revolution in Infrastructure Provision and Project Finance.
Cheltenham, Edward Elgar Publishing, 2007; 288. URL: https://
books.google.co.in/books?hl=en&Ir=&id=Qek4AgAAQBAJ&O

15. Delmon J. Private Sector Investment in Infrastructure: Project
Finance, PPP Projects and Risk. 4th ed. Kluwer Law International,
2021; 704. URL: https://books.mipt.ru/book/303664; https://www.
overdrive.com/media/6091013/private-sector-investment-in-infra-
structure

CIMNCOK UCTOYHUKOB

1. ®epepanbHas cryxba rocyaapcTBeHHoV ctatuctmku. CTpou-
TensctBo B Poccumn. 2024 : ctat. c6. // Pocctar. M., 2024.
98 c. URL: https://rosstat.gov.ru/folder/210/document/13227

2. Munuctepctso npocseLyeHus Poccuvickont ®epepayun. [y-
651m4Has geknapauvs yeneu v 3aga4q Ha 2025 rog. URL: https:/
docs.edu.gov.ru/document/6aa727ce5ef88bf4c4298f68799a6b7 1/
3. PBK-HepsuwkumocTb. B «[JOMKIIMK» OLeHWIn 06ecre4eHHOCTb
HOBOCTPOEK LLKOonamu v getckumu cagamm. 2025. URL: https://
realty.rbc.ru/news/68b6d0209a7947a48e80f4d8 (nata obpalie-
Hus: 13.04.2026).

4. CyetHas nanata Poccwvickoni ®egepaynn. OTYeT O pesysib-
Tarax 9KCrepTHO-aHaINTUYECKOro MeponpusaTusl «AHanma obec-
MeYEeHHOCTN HacesieHnsi 06beKkTaMu o6Lyero obpa3oBaHus»
(Ne 02-03/2025). M., 2025. 76 c.

5. MunuctepctBo uHaHcos Poccuvickori ®egepauymn. OTHeT
06 UCOTHEHUN KOHCONUANPOBAaHHbIX 6104XeToB cybbeKToB Poc-
curickoui @egepaynn 3a 2024 rog. URL: https://minfin.gov.ru/
common/upload/library/2025/08/main/Ispolnenie_2024.pdf (gata
obpatenus: 29.06.2026).

6. AgamuyeBun4 J1.A. YrpaBrieHne Xn3HEHHbIM LUUKIIOM XWUJIbIX 34a-
HUA N UHGPPACTPYKTYPHbIX OOLEKTOB B MPOEKTaX KOMIIEKCHOIO
pasButus Tepputopuii // BectHuk MICY. 2025. Ne 6. C. 82-94.
URL: https://www.vestnikmgsu.ru

7. JOM.P®. KaneHpapb Bbifycka MHEPacTpyKTypPHbIX 06mra-
ywmi. URL: https://gom.pgp/investors/infrastructure-obligacii/bonds/
8. locypapcTBeHHO-4YacTHoe napTHepcTBo B Poccun. Hosernsbi
3akoHogatenbcTBa 2024 roga. URL: https://www.economy.gov.ru/
material/departments/d22/gosudarstvenno_chastnoe_partnerstvo/
obzor_gosudarstvenno_chastnoe_partnerstvo_v_rossii_novelly_
zakonodatelstva_2024_goda.html

9. King & Spalding. Delivering Infrastructure Projects under
a Public-Private Partnership Model: A Guide to Achieving Success
in Transportation and Social Infrastructure PPP Projects in
the Middle East. 2nd ed., August 2025. URL: https.//www.kslaw.com/
attachments/000/012/940/original/Delivering_Infrastructure_Projects_
under_a_Public-Private-Partnership_Model_(2nd_Edition).pdf?
1754331828

10. NEOM. THE LINE: A Revolution in Urban Living. Official project
page. URL: https://www.neom.com/en-us/regions/theline

11. World Bank. Public-Private Partnerships in Social Infrastruc-
ture : a Global Review. Washington, D.C. : World Bank Group,



HeaBmXnMOoCTb: SKOHOMUKA, ynpaeneHune

MexayHapoaHbI Hay4HO-TEXHUYECKUI XYypHan

JKOHOMMKA N MEHE[LXMEHT HEABUXUMOCTH

#2/2026

35

2024. URL: https://www.worldbank.org/en/topic/publicprivate- MICY); 129337, r. MockBa, fpocnaBckoe Liocce, g. 26; WoS
partnerships ResearcherlD: OKT-0010-2025, ORCID: 0009-0002-4598-3568;
12. Hosennbl B KPT: 6pems cTponTenbcTBa couynanbHOu nHeppa- gaf2010@list.ru;
CTPYKTYpbI ISXET Ha 3acTpoviiymka // Legal Insight. 2025. URL:
htl‘pS..‘/'//ega/I'nSight.ru/arlic/es/novelly—V'—krt—Premya—StrOite/Stva—SOCZ/— KypaKOBa OkcaHa AHaToJiIbeBHaA — NOLIeHT Kaq)enpm opranu-
alnoj-infrastruktury-lyazhet-na-zastrojshhika/ 3aLMN CTPOUTENBLCTBA W YNPaBAEHUS HeIBUKMMOCTbIO, KaHAUAAT
13. Cospgarue BUPTyasibHbIX MOAENeN LIKOM M CaaMKOB yrpoCTUT 3KOHOMMYECKUX Hayk; HauuoHanbHbIi MccnepoBaTeNbCKUiA
nx CTpouTes1bCTBO // URA.RU. 2024. URL: https.‘//ura.news/ MocKoBCKUm rocynapc-rBeHHlﬂﬁ CTpOMTeanblﬁ yHUBepcUTeT
news/1052826605 ) o ) (HWUY Mrcy); 129337, r. Mockea, fpocnasckoe Liocce, 4. 26;
14. Grimsey D., Lewis M.K. Public Private Partnerships: PUHL| ID: 9622-8481, Scopus AuthorlD: 57192659689, ORCID:
The Worldwide Revolution in Infrastructure Provision and Project 0000-0001-7512-8576; KurakovaOA @ mgsu.ru.
Finance. Cheltenham : Edward Elgar Publishing, 2007. 288 p.
URL: https://books.google.co.in/books?hl=en&Ir=&id=Qek4AgAAQ o L
BAJ&o For citation: Agafonov A.A., Kurakova O.A. Organizational and
15. Delmon J. Private Sector Investment in Infrastructure: Project Economic Mechanisms for Synchronizing the Construction of Ed-
Finance, PPP Projects and Risk. 4th ed. Kluwer Law International, ucational Infrastructure within Comprehgnsrve Territorial Devel-
2021. 704 p. URL: https://books.mipt.ru/book/303664; https://www. opment Projects. Real Estate: Economics, Management. 2026;
overdrive.com/media/6091013/private-sector-investment-in-infra- 2:31-35.
structure

Onsa umtnpoBanus: AraghoHos A.A., KypakoBa O.A. Organization-
06 aBTopax: ArachoHoB Anekcen AnekcaHppoBUY — acnu- al and Economic Mechanisms for Synchronizing the Construction
paHT Kadedpbl opraHn3aumm CTpoUTENbCTBA U YNpaBieHUs He- of Educational Infrastructure within Comprehensive Territorial De-
OBMKUMOCTLI0; HauuoHanbHbIN uccnegoBaTenbcku MockoBs- velopment Projects // HegBXMMOCTb: 3KOHOMUMKA, yrnpaBiieHne.
CKUI rocyfapCTBEHHbIN CTpouTenbHbiA yHuBepcuteT (HUY 2026. Ne 2. C. 31-35.

Mocksa. fowm I1. [NepyoBa Ha [Npe4nCcTUHCKON HabepexHOM >




