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Construction: overcoming growth limits

Nowadays construction ensures the viability of the Russian economy and performs the spatial restructuring of
buildings and structures aimed at the outstripping development and creation of a comfortable living environment.
Current major changes in the geopolitical landscape could not but affect the focus and requirements for the de-
velopment of the industry. The establishment of new transport and logistics corridors required incomparably high-
er rates of road construction; the import substitution programme facilitated industrial construction; the focus on
creating a comfortable environment forced the modernization of the housing infrastructure; new horizons of agri-
cultural development facilitated the creation of processing industries, etc. Despite the unprecedented pressure of
sanctions housing construction continued to develop. At the same time, there has been a structural shift towards
individual housing construction. In general, we can say that construction has become a powerful factor ensuring
not only sustainability, but also the accelerated development of industries in need of import substitution. In this
regard, the existing model of investment and construction activity should be brought in line with the current ob-
jectives of national development. The author believes that the mission of advanced development and overcom-
ing the limits of construction growth is to ensure the technological sovereignty of investment and construction ac-
tivities. It is based on the proactive use of foresight approach tools, advanced development of industry-specific
research schools, establishment of a single centre for research and engineering management, development of
the countercyclical policy, reorientation of investment and construction activities towards friendly countries, train-

ing and re-training of personnel as well as generation of a new type of project teams.
Keywords: construction, investment cycle, foresight approach, innovation cycle, technological sovereignty, re-
search base, research schools, projects of technological modernization

INTRODUCTION

eing one of the most important infrastruc-

ture-focused industries of the Russian

economy, construction ensures the viability
of the Russian economy and performs the spatial
restructuring of buildings and structures aimed at
the outstripping development and creation of
a comfortable living environment. Practical shifts in
the modern geopolitical landscape could not but
affect the focus and requirements for the develop-
ment of the industry. The reorientation of the econ-
omy towards new transport and logistics corridors
required incomparably higher rates of road con-
struction; the import substitution programme facil-
itated industrial construction; the focus on creating
a comfortable environment forced the moderniza-
tion of the housing infrastructure; new horizons of
agricultural development facilitated the creation of
processing industries, etc. Housing construction
continued to develop at a rapid pace. At the same
time, there was a structural shift towards individual
housing construction. In short, under the growing
pressure of sanctions and reputational blockade of
the Russian economy, it is construction that has
become the most powerful factor ensuring not on-
ly sustainability, but also the accelerated develop-
ment of industries in need of import substitution,
as well as determining the future parameters and
advantages of the Russian economic model. At

present, its vulnerability is a consequence of con-
tradictions and development risks accumulated
over the past decades. The nature of external
threats and internal problems, some of which are
still latent, set new substantive tasks to be solved
by the construction industry. Among them are
the effective acceleration and synchronization of
investment and construction processes, techno-
logical modernization, product restructuring, spa-
tial maneuverability and others.

MATERIALS AND METHODS

The development of a new investment and con-
struction model under the current conditions is not
just a tribute to the research and technology agen-
da, but also a matter of survival of Russia as a sov-
ereign country and the centre of power for the future
structure of the global civilization. As a matter of
fact, the construction industry is one of the most
import-independent industries'. Local production of
building materials, elements and structures has
been a strategic priority of national development
over the past 10 years? 3. Meanwhile, whatever we
have is necessary, but insufficient, both in terms of
the quality of materials (functional properties, eco-
logical and aesthetic requirements), and potential
production volumes. The technological lag has
been identified in design, manufacture of engineer-
ing equipment (elevators, air conditioning, etc.),
building machinery and other segments of

1 Russian developers do not depend on imports. URL: https:/lenta.ru/news/2022/08/01/import/

2 Draft Strategy for the development of the construction industry and housing and communal services of the Russian Federation until 2030
with a forecast for the period up to 2035. URL: https://www.minstroyrf.gov.ru/docs/18723/

3 On the strategy for the development of the construction materials industry for the period up to 2020 and further prospects up to 2030 :
Decree of the Government of the Russian Federation dated May 10, 2016 No. 868-R. URL: https://www.garant.ru/products/ipo/prime/doc/71294822/
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investment and construction activities [1, 2]. Import in these seg-
ments reaches 30 to 60% of volumes in value terms*.

Methods of overcoming the technological gap amid the geo-
graphical expansion and restructuring of the domestic market are
concentrated in the foresight approach [3, 4]. Basic postulates,
namely, victory over inflation, tight monetary policy, over-accumula-
tion of reserves, passivity of development funds, targeted focus on
export expansion, offshorization, etc, are being proactively replaced
by reducing the benchmark interest rate, improved availability of de-
velopment resources, subsidy mechanisms, as well as reorientation
of trade flows towards friendly countries, industrial and technological
cooperation with countries in Southeast Asia and China, expansion
of trade with unfriendly countries according to the “raw materials in
exchange for critical imports” formula, etc. Industrial assembly pro-
jects, to be implemented in cooperation with companies from friend-
ly countries in Siberia and the Far East become preferable. These
include the arrangement of production of cars, construction and road
machinery, mining equipment, electronics and other high-tech prod-
ucts. At the same time, the investment cycle can be effectively imple-
mented only when mechanisms of the multi-channel financial system
are used and the system of clearing operations is developed. If
the local production of components is launched in the shortest term
possible, the system cooperation between domestic manufacturers,
engaged in the development and production of new high-tech prod-
ucts, will trigger a new innovation cycle. For example, construction of
production facilities to produce engineering equipment required in oil
recovery, refining, oil and gas chemistry, etc. will require synchroni-
zation of efforts in research, machine building, construction, mining
and transport enterprises, credit and financial institutions, state au-
thorities, especially those of strategic orientation. In this case, road
maps, defining formats of future development, will not work. The fun-
damental task of launching the manufacture of production facilities,
that are critically important for the sovereign economy, as our coun-
try's experience at different stages of its development has shown [5],
cannot be solved without developing a unified system for the man-
agement of research and technology progress. At the same time, an
integrated information space and platform-based solutions for iden-
tifying the needs and opportunities of the state, research and busi-
ness communities can function as a full-fledged resource for analysis
and selection of priority projects. In this regard, let us emphasize
the importance of applied science in the expertise of strategically
important projects. Understanding the details and problems of prac-
tical implementation of the results of fundamental research will help
to overcome the cognitive traps of technological development. For
the construction industry, this means that it is necessary to.

1. Ensure synchronization of strategic goals of investment and
construction activities with plans of all participants of the develop-
ment process from state authorities in charge of territories and in-
dustries to economic entities of all types and levels.

2. Restructure production capacities towards development and
higher specialization in all types of linear and industrial construc-
tion. The scaling of high-tech equipment assembly projects and
changing the location of newly launched production facilities will
require a fundamentally new approach to project design, new types
of contracts and competent personnel;

3. The country needs to:

e develop a strategy for the technological modernization of

construction, in line with the focus and scale of the country's
development;

e prevent reproduction of technically, environmentally and or-
ganizationally obsolete construction methods;

e develop new construction standards taking into account
the realistic potential of import substitution, potential of addi-
tive and hybrid technologies, new materials (strength, weight,
thermal insulation, etc. characteristics), equipment (energy
costs, productivity, maintainability, etc.);

e optimize construction and technical expertise and control;

e establish a new design cluster, taking into account the poten-
tial of digitalization and information modeling;

e make sure that professional personnel has both basic knowl-
edge and advanced competencies, etc.

The solution to many problems, arising in these areas, is available
in the Draft strategy of development of the construction industry, hous-
ing and utilities in the Russian Federation through 2030 with a forecast
for the period up to 2035'. Meanwhile, its framework turned out to be
significantly narrower than the problems of 2021 and 2022. The enor-
mous pressure of sanctions has identified a number of vulnerabilities
in the proposed model of strategic development of the industry. There-
fore, the growth limits, outlined in the strategy, turned out to be insuffi-
cient to solve the problems of sustainable development of the country
amid the confrontation with the “collective West”. Let’s take a look at
the “Import Substitution” section. It is obvious that the declared objec-
tives and subsequent actions, focused on designing the necessary
engineering equipment tend to rely on the programme of further de-
pendence on importation. The development of Russia’s production
facilities is formal, and the efforts of the consumers of this equipment
are aimed exclusively at finding suppliers from friendly countries. Nei-
ther the Ministry of Construction of Russia, nor the Ministry of Industry
and Trade of Russia, nor the Ministry of Education and Science of
the Russian Federation has a clear and reasonable position with re-
gard to the development of advanced production capacities in the ar-
ea of construction machinery, equipment, materials!!! Individual pro-
jects of major developers or research and educational centres are not
able to solve the problem comprehensively, cost-effectively for the so-
lution to be environmentally safe. And, if we try to identify the causes of
the current situation, we'll find out that no research activity enjoys any
support, researchers have no skills of complex analysis and correct
synthesis of goals, they lack the ability to simulate and synchronize
activities, goals, projects, resources, processes and, most importantly,
eliminate errors.

The analysis of existing research schools showed that all of them
have their own tools, educational base, etc., but most importantly,
they rely on the past and proceed from the present. The foresight
approach is based on the logic of “from the future to the present”; it
adds absolutely new meanings if possible, proposing a new devel-
opment logic and attracting new teams. Resource constraints, taken
from the past and present at the stage of the dream formation should
not be taken into account. It is important to feel the gap and “catch”
the moment of overcoming resource constraints. No less important in
the foresight approach is singular thinking, aimed at maximum sub-
stitution and multiple acceleration of processes with a corresponding
increase in efficiency. This means that the nature of changes gives
way to breakthrough technologies capable of “overturning” the es-
tablished way of life. Accordingly, new values and meanings should
emerge, and project teams with hybrid competencies should be
made. In this regard, so-called “humanitarians” are no less important
than “technicians”, “information specialists”, “mathematicians”, etc. In
the new approaches, the sufficiency of human capital (SHC)

4 Import of the most important goods: results of the first half of 2021. URL: https://journal.open-broker.ru/research/import-vazhnejshih-tovarov-v-rf/



#4 /2022

MexayHapoaHbI Hay4YHO-TEXHUHECKUI XYypHan

HeoBmX1UMOCTb: SKOHOMMUKA, ynpaeneHune

TEMA HOMEPA

14

>

becomes almost the main requirement, allowing to analyze the pro-
ject in different projections: from economic and social to ecological
and aesthetic ones. In this regard, a new type of thinking “beyond
time” and “beyond industry” is needed. This will make it possible to
assemble an image of the final product and aim not at overcoming
technological backwardness, but at technological advancement and
leadership.

A discussion of the postulates of new foresight-focused thinking,
applied to the subject area of construction management (ICAM), has
identified the need to update the research foundations of ICAM.
The foundations of the research school of real estate management
and construction organization (EM CO) were developed by the Mos-
cow State University of Civil Engineering at the end of the twentieth
century. They were implemented in the curricula, a series of text-
books and guidelines for specialized universities (designated for
bachelors, masters and postgraduates) [6, 7]. Subsequently, they
were supplemented and developed by the Department of Investment
and Construction Business and Real Estate Management of the Rus-
sian Presidential Academy of National Economy and Public Adminis-
tration [8, 9]. The research school of construction management ex-
panded the boundaries of the research school of real estate
management and construction organization to ensure:

¢ the development of the project format for construction activi-
ties, localized in space and time. The latter was to be studied
with the requirement to take into account singularity;

e the cyclic synchronization of goals, projects, resources, de-
velopment territories and spheres of activity beyond industry-
specific limits;

e the problem of the system “Man — Society — Nature”, the holis-
tic nature of which under no circumstances can be violated to
avoid triggering destructive processes;

e constantly changing construction processes, having dynamic
goals corrected by sequential evaluation (preferably algorithmic)
of the action programme in the format of “maps of the future”;

e a search for a consensus of interests among the subjects of
life and development;

e the symmetry format of rights and responsibilities. And re-
sponsibility of all before all, without indulgence and permis-
siveness;

e the mode of partner interaction and out-of-court dispute reso-
lution;

e the dominance of inclusiv.rules and mechanisms;

e proactive import substitution as a result of the strategic focus
on strengthening competitive positions and export substitut-
ability;

¢ ability to materialize and capitalize intangible resources, etc.

RESULTS

Problems of the ICAM research school were identified, the focus
was shifted towards resolving development contradictions accumu-
lated not only in the recent history, but also in the final stage of
the Soviet economic model. Among them is not only the technologi-
cal backwardness of investment and construction methods, hetero-
geneous spaces and employees and prohibitively low quality and
pace of construction. These are the contradictory interests of devel-
opers, owners, large, small and medium-sized businesses, banks,

authorities, and finally ... consumers. For example, a model, gener-
ated in the housing sector, may generate objective contradictions
due to the exorbitant fine for construction schedule overruns. The de-
cisive factor of galloping housing construction costs was the profit of
authorized banks, investors and developers, not directly involved in
the construction process [10]. The record rates of housing construc-
tion, supported by mortgage instruments, are temporary in nature,
and they cannot resolve contradictions arising between the parties
involved in construction activities in the housing sector. This is evi-
denced by the avalanche-like accumulation of economic disputes
requiring litigation® [11, 12]. Infrastructure construction is not an ex-
ception. Existing contradictions are accumulated, and the acceler-
ated pace of construction is an evidence not of technological re-
newal, but of the removal of resource constraints, state support and
the strategic maneuver implemented in an expeditious manner.
The latter was a forced reaction to geopolitical changes. Transconti-
nental transit to China has gained in importance due to the econom-
ic confrontation with Europe, although it did not reduce the impor-
tance of its own interregional transportation. The modernization of
the Samara-Uralsk highway, being part of Russia's international obli-
gations under an agreement with Kazakhstan and China, remains on
the list of priority road construction projects. It includes the extension
of the road beyond Kazan in the direction of Ekaterinburg — Tyumen —
Omsk, as well as Kazan — Volgograd — Rostov-on-Don. The transport
corridor project to the Transcaucasus and further through Iran to
the ports of the Persian Gulf are also strategically important for
the country's economy, since it will ensure access to Russia's trade
with the countries of South Asia that are inaccessible by land.

The scale of the strategic maneuver in the restructuring of
transport flows will require unprecedented large volumes of pro-
ject resources in the construction industry. These are construction
materials: sand, crushed stone, asphalt concrete and bitumen, i.e.
domestically produced resources. As for machines and mecha-
nisms, the situation with their supply is just the opposite. Imports
account for 80-90%?°. This is a consequence of the practical fail-
ure of the previous programme of import substitution. Avtoban,
a construction and investment holding company, according to its
general director A. Andreev, has been trying to replace imported
equipment for the last five years. If rollers and graders can some-
how compete with imported machines, there are no similar load-
ers, recyclers and other machines. Moreover, domestic machinery
is not reliable. It often needs to be repaired, and if it is far from
production and logistics bases, replacement of units and assem-
blies is simply impossible.

All-Russian Forum “Infrastructure construction: a course for
import substitution” was held on April 26, 2022. The dialogue be-
tween representatives of the government authorities (Ministry of
Industry and Trade, Ministry of Construction, Federal Treasury),
builders (Avtodor and others), foreign and neighbouring countries
(China, Belarus), researchers, manufacturers and suppliers of
construction machines allowed to draft proposals, which were
submitted to the Russian government. An attempt was made to
compile a list items to be produce by domestic manufacturers. In
this regard, the dialogue with Rosspetsmash (Russsian Special
Machinery) Association was intensified. No accelerated machin-
ery substitution is possible without state support, even in terms of
leasing. At present the Ministry of Industry and Trade and the Min-
istry of Finance reduced the allocations for the preferential

5 Study of economic disputes: 65% of claims are satisfied in the first instance. URL: tory/222250/

6 Replacement effect: a new industrialization strategy has been prepared in the Russian Federation. URL: https://iz.ru/993781/dmitrii-grinkevich-aleksandr-volobuev/effekt-zameny-

v-rf-podgotovili-novuiu-strategiiu-industrializatcii
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programme of special equipment leasing. Instead of such alloca-
tions it is proposed to create a specialized organization for
the purchase of domestic road-building machinery, including
the use of leasing mechanisms. The experience of “Rosagroleas-
ing” has proven effective. For the sake of objectivity, we should
emphasize that no immediate replacement is possible. Undoubt-
edly, according to experts, within the next three years most posi-
tions will be replaced by Chinese, Indian and Korean counter-
parts, but the earlier the new innovation cycle is launched
(development, innovative research, testing) for the production of
domestic equipment, the closer to the technological sovereignty
the construction industry will be®. A generalized model of con-
struction sovereignty is shown in Figure.

Technological sovereignty in the industry does not mean that
all positions of construction machinery and equipment must be
replaced. It is necessary to select the critical ones, and identify
the type of local production. Any reliance on a manufacturer,

Technological
sovereignty

located in a unfriendly country, is especially dangerous if it is
impossible to perform construction work without it. These items
are subject to import substitution in the first place. It is naive to
think that the launch of a new innovative cycle of unique machin-
ery or equipment is possible on the technological basis or with
the involvement of companies from unfriendly countries. Moreo-
ver, the repetition of existing specimens will aggravate the tech-
nological gap. That is why the establishment of a novel domestic
research base is probably the most responsible and timely step.

Investments in science and education must be accompanied
by the introduction of new methods of foresight thinking. It is
time to return to the three-tier system of scientific support of new
technologies. Their ideas should originate from basic science,
where most creative and highly qualified specialists should be
concentrated” 8. New innovative teams can function within
the framework of the Russian Academy of Sciences, depart-
ments of universities. At the second level, it is advisable to
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7 World trends in education in the Russian context — 2022. URL: https://ioe.hse.ru/edu_global_trends/

8 Report of the Government of the Russian Federation to the Federal Assembly of the Russian Federation on the implementation of state policy in the field of education. URL:

http://static.government.ru/media/files/GcesxuJAl13AntFYXDYzpnoNgsv7T1vX.pdf
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create specimens of new machines. This is possible at industry-
funded/corporate research institutes and design bureaus. At
the third level, design institutes should be ready to find the most
convenient and efficient form of implementing large-scale pro-
duction of new machines on the basis of test results.

In addition to the three-tier system, being the result of inter-
action between universities and each subject of research, it is
necessary to draft training programmes for designers of new
machines, problem setters, engineers-experimentalists, logisti-
cians, experts and engineers in charge of new machines.
The same pattern must be applied to other types of construction
that require import substitution. Specialists, that are being
trained, should obtain information about their employment and
incentives to train (higher scholarships, part-time opportunities,
etc.).

Conclusions. The effective countercyclical policy, pursued
amid unrelenting sanctions, means the ability to overcome tech-
nological dependence through foresight-programmes of scien-
tific and technological development. Construction, being
the most important asset-creating industry, that is responsible
for the structural and technological maneuver of the Russian
economy, needs radical technical and technological transforma-
tions. Models of investment and construction activities also re-
quire renovation. There are still no cardinal breakthroughs in
the financing of construction projects. Essentially, the project fi-
nance “factory” is idle; no additional triggers of breakthroughs
have appeared, and import substitution has not yet been imple-
mented in the field of research. Amid sanctions against the coun-
try's largest banks, the only operational solution to support
the industry in an attempt to overcome the limits of growth is an
increase in budget financing. Obviously, we are not talking about
all projects, but only those of strategic importance to ensure
Russia’s economic and technological sovereignty. In the con-
struction industry, it is an infrastructural breakthrough supported
by the expanding range of domestic technologies.

CTpouTenLCTBO: NOKOpeHue
npepenos pocTa

CTpouTenbCTBO B HACTOSsILLIEE BPEMSI HE TOJSIbKO obecrne4vmBaet
XM3HECMOCOBHOCTb POCCUNCKON SKOHOMUKM, HO U OCYLLECTBISA-
€T NPOCTPaHCTBEHHYIO PECTPYKTYpU3aLMio KanutanbHbIX ¢POH-
OB B LIENsIX OMepexaroLlero pasBuTtus U cosgaHus KomdopT-
HOW cpepbl XW3HW 1 AeaTenbHOCTU. CyLLecTBEHHbIE M3MEHEHUS
COBPEMEHHOr0 reonoIMTUHECKoro naHpwadpTa He MornM He
KOCHYTbCS LienieBoro ookyca v TpeboBaHUA K pa3BUTUIO OTpa-
cnun. Co3pgaHne HOBbIX TPAHCMOPTHO-NIOrMCTUYECKMX KOPUAOPOB
notpeboBano HeconocTaBumo 6onee BbICOKMX TEMMOB JOPOX-
HOro CTPOUTENbCTBA, NMporpaMMa WMMNopTO3aMeLLeHns akTu-
BMpPOBasia MPOMbILLIIEHHOE CTPOUTENbCTBO, HALENIEHHOCTb Ha
co3faHne KOoMMOPTHOW cpefbl BbIHYAMNa MOAEPHU3MPOBaTb
XXUMNWLLHO-KOMMYHaNbHYI0 MHPACTPYKTYPY, HOBbIE TFOPU3OH-
Tbl Pa3BUTUA CEMbCKOrO XO3AMCTBA CMOABUIIN K CO3AAHUI0 Me-
pepabartbiBaloLLmx Npom3BoACTB 1 Ap. HecmoTps Ha 6ecnpeLe-
OEHTHOE CaHKLUMOHHOE [aBiIEHNE XMIULLHOE CTPOUTENbCTBO
NPOLOMKWUIO pasBunBaTbecs. Mpy 3TOM HAMETUIICA CTPYKTYPHbIN
COBUI B CTOPOHY MHAOMBUAOYaJNTbHOrO XWJINLLHOIO CTPOUTESIbCT-
Ba. B LenoM MOXHO KOHCTaTUPOBaTb, YTO CTPOUTENBLCTBO CTaNI0
MOLLHeNWMM chakTopoM, o6ecrneymBaoLLM He TOMbKO YCTOM-
YMBOCTb, HO U YCKOPEHHOE pasBUTUE CEKTOPOB, HYXAAOLLMXCA
B VIMMNOPTO3aMeLLeHN. B 3aTo CBA3M CNOXMBLUASACH MOAENb WH-
BECTULIMOHHO-CTPOUTENBHON AEATENbHOCTU OOSKHA ObITb Npu-
BeJleHa B COOTBETCTBME C aKTyasbHbIMMU LieNsiM1 pa3BuTus cTpa-
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Hbl. OCHOBHOV (hOKYC OMepexaroLlero pasBuTus U MOKOPEHUS
NpenenoB pocTta CTPOUTENLCTBA aBTOP BUAMT B 06GecrneyeHun
TEXHONOrMYECKOrO0 CYBEPEHUTETA WMHBECTULMOHHO-CTPOUTESb-
HOW peaTencHocTW. B ero ocHoBe — akTMBU3aUMs MHCTPYMEH-
Tapus dopcant-nogxona, 06HOBIIEHNE VMEIOLLMXCA B OTpacnum
Hay4HbIX LLKOJ, CO3OaHNe €OMHOro LEHTpa yrnpaBnieHus Hayu-
HO-TEXHMYECKMM pPa3BUTMEM, pa3paboTka KOHTPLMKINYECKOW
NONMUTUKK, MEepPeopUEHTaUNs UHBECTULIMOHHO-CTPOUTENBHOW
OesATenbHOCTU Ha OPYXXECTBEHHbIE CTpaHbl, MOArOTOBKA U ne-
penpodunMpoBaHne KagpoB, a Takxe hopMmpoBaHue HOBOroO
TMNa NPOEKTHbIX KOMaHA.

Knro4deBble cnoBa: cTpouTENbCTBO, MHBECTULMOHHBIN LUKII,
gopcanT-noaxon, MHHOBALUNOHHbLIV LNKI1, TEXHOSIOTMYECKWUI CY-
BEPEHUTET, Hay4Hasi 6a3a, Hay4Hbl€ LLKOJIbI, IPOEKTbl TEXHOJIO-
rm4eckou MmogepHuaaymm
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