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Factors Affecting Labour Productivity
in Construction Projects of Iraq

Shakir Zainab Naji Shakir, B.G. Kim

Vladimir State University,
Viladimir (Russia), Baghdad (Iraq)

Key words and phrases: analysis; labour productivity;
factors; construction management; Iraq.

Abstract. Productivity is a very important element in
the assessment process in construction management.
The purpose of this study is to identify and analyze factors
affecting labour productivity in construction projects.
The objective of the study is to monitor labour productivity
during the construction phase of a project in Iraq.
The research methodology is as follows: in this study, 20
factors were collected from a survey and interviews with
engineers and experts. These factors were grouped into
the categories of “Workforce”, “Leadership”, “Motivation”,
“Materials/Equipment” and “External factors”. Statistical
analysis was performed using SPSS packages. A relative
importance index was used to identify the most significant
factors affecting productivity. Conclusions: The results
showed that the main factors affecting labour productivity
are: weather changes (89.27 %), religious events (88.81 %),
availability of raw materials (88.50 %), number of working
groups (87 %), work experience (86.41 %). Thus, the
continuous evaluation of work is an important step to improve
work efficiency.

Labour productivity plays an important role in the success of any construction project
[4; 6]. There are various definitions of productivity; all of them indicate the ratio of output to
input resources. However, many factors [2; 3] and variables can affect productivity. Variables
include factors related to labour, workforce group, leadership group, motivation group, material/
equipment group and external factors.

This study is based on a survey from the site aimed at efficiently collecting all the necessary
information. The questionnaire included 2 parts: the first section includes general information
about the participant. The second section includes 5 tables, which represent 5 groups of factors
affecting work performance. To confirm the summary results of the questionnaire, a second
assessment was carried out after review and revision to ensure its effectiveness and suitability
for construction projects in Baghdad (Iraq). The original questionnaire consists of 20 factors
affecting labour productivity in construction projects in Iraq. Among 62 engineers (N = 62), the
sample size is necessary for the successful operation of the entire target sample.

ARCHITECTURE AND CONSTRUCTION 5
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Table 1. Workforce group

Labour workforce factors RI% Rank Degree of impact
1. The number of working groups 87 1 (VHE)
2. Worker experience 86.4 2 (VHE)
3. The age of employees 83 3 (VHE)
4. The number of auxiliary workers 77 4 (HE)
5. Lack of competition 62 5 (HE)

Table 2. Leadership group

Leadership group factors RII% Rank Degree of effect
1. Lack of skilled workforce 84.9 1 (VHE)
2. Misunderstanding between the workforce and

g 66.13 2 (HE)

managers
3. The lack of periodic meetings with the workforce 57.3 3 (AE)

Data were analyzed using (Importance Index Il) according to the following equation:

)

5ns +4n, +3n3 +2n, +1n, o
= 0,

5(ny + Ny + N3 +nNy +njg)

where n, — respondents chose very low impact; n, — respondents chose lowimpact; n, —
respondents chose medium impact; n, — respondents chose high impact; n; — respondents

chose very high impact.

These five expressions are defined as follows:

— 10 < very small effect (VSE) < 20;
— 20 < some effect (SE) < 40;

— 40 < average effect (AE) < 60;

— 60 < high effect (HE) < 80;

— 80 < very high effect (VHE) < 100.

Workforce group

Table 1 shows that the respondents ranked the “Number of working groups” as the most
important factor affecting labour productivity in this group with RIl of 87 %.

Leadership group
Leadership group are classified according to factors as shown in Table 2.

Table 2 shows that the respondents ranked the “Lack of skilled workforce” as the most
important factor affecting this group with RIl of 84.9 %.

6 ARCHITECTURE AND CONSTRUCTION
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Table 3. Motivation factors

Motivation factors RIl % Rank Degree of impact
1. Delay of payment 84.8 1 (VHE)
2. System of financial motivation 81.12 2 (VHE)
3. System of moral motivation 68.4 3 (HE)
4. Lack of training 52.8 4 (AE)
Table 4. Material equipment factors
Factors of material and equipment RIl % Rank Degree of effect
1. Material availability 88.5 1 (VHE)
2. The unsuitability of material storage 76.6 2 (HE)
3. Lack of tools and equipment 73 3 (HE)
4. Inefficiency of equipment 61.8 4 (HE)
Table 5. External factors
External factors RIl% Rank Degree of effect
1. Weather changes 89.27 1 (VHE)
2. Religious events 88.81 2 (VHE)
3. Safety 76.43 3 (HE)
4. Exposure to neighbouring buildings 74.11 4 (HE)

Motivation group

Table 3 shows the classification of the relative importance index in the motivational group.

Table 3 shows that respondents rated “Delay of payment” as the most important factor
affecting labour productivity in this group an RIl of 84.8 %.

Group of materials/equipment

The relative importance index and ranking of factors assigned to the “Group of materials
and equipment” are given in Table 4.

Table 4 illustrates that the survey participants named the factor “material availability” as the
most important factor affecting labour productivity in this group with RIl of 88.5 %.

Group of external factors

Table 5 illustrates that the survey participants noted the “weather changes” factor as the

ARCHITECTURE AND CONSTRUCTION 7
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most important factor affecting labour productivity in this group with an RII of 89.27 %.

Twenty specific factors are grouped into five groups.

The results show that the most important groups affecting labour productivity in public
construction are the group of External factors, Material/Equipment, Workforce, Leadership and
Motivational.
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dakTopbl, BNusiloWMe Ha NPOM3BOAUTENBLHOCTL TpyAa
B CTpouTenbHbIX NpoekTax Mpaka

Waknp 3anHad Hagxu, B.I. Kum

@rb0Y BO «Bnadumupckutl 2ocydapcmeeHHbil yHusepcumem
umeHu A.l. u H.I. Cmonemosbix»,
2. Bnadumup (Poccusi), e. bazdad (Vpak)

KnioueBble cnoBa u dpasbl: aHanus; Vpak; npon3BoANTENbLHOCTL TPyAa; yNpasrneHne B
CTPOUTENLCTBE; PaKTopPbI.

AHHoTauums. [pon3BoaMTENBHOCTb ABMNSAETCA OYEHb BaXXHbIM 3JIEMEHTOM B NPOLECCE OLEH-
K/ yrnpaBneHus CTpoMTeNbCTBOM. Llenbio AaHHOro nccneaoBaHnsa SBNSETCA BbisiBNEHWE U aHa-
N3 haKkTopoB, BIMSIOLWMX HA NPON3BOANTENBHOCTL TPYAa B CTPOUTENbHLIX NPOEKTax. 3agadven
nccnegoBaHnda ABASIETCS MOHUTOPUHI NPOU3BOAUTENBLHOCTM TpyAa Ha 3Tane CTpouTenbCTBa B
Mpake. MeToamka npoBeaeHHbIX NCCNeAOBAHUI: B 3TOM nccnegosaHum 6binm cobpanbl 20 dak-
TOPOB M3 OMpoca U UHTEPBBIO C MHXEHEPaMN U 3KcnepTaMn. TN PakTopbl CrpynnMpoBaHbl B
kateropun «Paboyasa cunay, «Jlngepcrteo», «MotuBaums», «Cbipbe» 1 «BHelHne akTopbl».
CTatnuctnyecknin aHanma Obin BbIMNOMHEH C ucnonb3oBaHneMm naketoB SPSS. OTHocuTenbHbIN
WHOEKC BaXXHOCTM MCNONb30Banca And BbISBEHMS Hanbonee 3HaunMbIX hakTOPOB, BIMSIHOLLMX
Ha NpoM3BOAUTENBHOCTb. Pe3ynbraThl, Nokasanu, YTo OCHOBHbIMKU bakTopamu, BAUSAIOWNMUN Ha
NPON3BOANTENBHOCTb TpyAa, ABMAKTCA: udMeHeHus norogbl (89.27 %), penurnosHble cobbiTns
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(88.81 %), Hannuue cbipbs (88.50 %), konuyectBo paboumx rpynn (87 %), onbIT paboTHMKOB
(86.41 %).

© Shakir Zainab Naji Shakir, B.G. Kim, 2020
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UDK 658.51

Introduction of National Construction
Standards to Increase the Effectiveness
of Construction Industry in Burundi

Yves Ndayiragije, Saleh El Maved

National Research Moscow State University
of Civil Engineering, Moscow (Russia),
Gitega (Burundi)

Key words and phrases: regulation in construction;
quality; building standards; national association; apartment
buildings.

Abstract. The paper discusses the importance of
introducing national standards in the construction industry to
manage construction projects more effectively in terms of time,
cost, scope and quality. The managerial and technological
decisions regarding the scope and the schedule directly
affect the quality of the final construction product. Lack of
regulation in the construction industry in Burundi prevents the
achievement of the required quality of residential buildings.
This article discusses the necessity of creating the national
building codes to ensure the quality of multi-apartment
residential buildings. A scheme for the organization of
construction regulation in Burundi is proposed.

Introduction

The construction industry is an important sector of the national economy necessary to
accelerate economic progress and reduce poverty. The relationship between housing investment
and economic development has been established for many regions at different time periods
[1; 2]. These studies found that the housing sector can support poverty reduction and positively
influence the growth of the country’s economy as a whole. Discussion of the construction project
is hampered by the fact that there is no common understanding of the rules of the game between
the various participants in the building process. These rules are created by the state, which
establishes the minimum necessary requirements for buildings and structures. Throughout
the life cycle of a construction project, quality is seen as a relative fixed goal, while project
participants control time, cost and volume constraints [3; 4]. In order to ensure the quality of
buildings and structures, standardization tasks are formulated in such a way as to optimize the
requirements for product, process or service standards; and also to achieve the maximum effect
at a given cost, that is, to achieve a minimum cost, with a fixed effect [5].

Ways of creating national building standards in Burundi

The basic law governing construction activities is created by the country’s legislative body in

10 ARCHITECTURE AND CONSTRUCTION



Components of Scientific and Technological Progress

I Ministry

Production

3| Ministry ”

:I Project institiute

Project work |

I Project institiute

Fig. 1. Design and construction regulation (option 1)

Guests, Code Regional

Technical of Practice Standards
regulations

Fig. 2. Design and construction regulation (option 2)

the form of a town-planning code.

The need to create regulation is to improve quality, reduce costs and reduce construction
time based on the achievements of science and technology.

There are 2 options for regulating the construction industry in Burundi.

The first option

The government formulates all obligations, directly regulates the market and establishes
specific requirements for products (Fig. 1). Production activities are controlled through the
ministries of production, and design activities through design institutes that design buildings and
structures.

Such a model is not suitable for the construction field due to its rapidly developing features.
Its use reduces the innovative component of the market.

ARCHITECTURE AND CONSTRUCTION 11
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National Designers Associations (NDA) National Builders Associations (NBA)
» Northern NDA (4 provinces) — Northern NBA (4 provinces)
» Southern NDA (3 provinces) Southern NBA (3 provinces)
» Central NDA (4 provinces) —> Central NBA (4 provinces)
» Eastern NDA (3 provinces) —> Eastern NBA (3 provinces)
—» Western NDA (4 provinces) —> Western NBA (4 provinces)

Fig. 3. Regulation by provinces
The second option

The state divides obligations (Fig. 2). The legislator creates a regulation that sets out
general requirements for construction products that ensure the safety of people, property and
the environment. The codes of practice aimed at implementing the provisions of this regulation
are developed by the authorized bodies of specialists in the field of design and construction.
Such bodies of specialists can serve as an association of designers or builders. At the same
time, the state reserves the right to approve the developed standards.

According to the second regulation option, it is assumed that the legislator, through the
Ministry of Construction, Transport, Infrastructure and Planning of the Territory of Burundi, issues
technical regulations. This regulation is binding in the form of a regulatory legal document.
The provisions of the regulation indicate that the objects at all stages of creation should:

« protect the life and health of citizens, property of individuals or legal entities, state or
municipal property;

» protect the environment, life and health of animals and plants;

» ensure the energy efficiency of buildings and structures.

The necessary sets of rules for the implementation of the provisions of this regulation are
developed by national associations of specialists in the field of design and construction.

Then in the field of design should form the National Designers Association (NDA). They have
the right to issue design permits. All design organizations are included in the NDA. Its structure
includes various directions, including for the development of a system of regulatory documents.
The developed standards are mandatory for all design organizations that are members of the
NDA. Also in the field of construction, a national association of builders is being formed. They
have the right to issue permits for construction work. All construction organizations are part of
the National Builders Association (NBA). Its structure includes various directions, including for
the development of a system of regulatory documents. The developed standards are mandatory
for all design organizations that are members of the NBA.

Each region of Burundi has its own specifics; regional associations are formed in the field of
design and construction (Fig. 3). The country has 17 provinces. They should be grouped into 5
regions according to the principle of similar climatic conditions.

12 ARCHITECTURE AND CONSTRUCTION



Components of Scientific and Technological Progress

The northern region, which includes 4 provinces: Kirundo, Muyinga, Ngozi, Kayanza.
The southern region, which includes 3 provinces: Bururi, Rumonge, Makamba.
The central region, which includes 4 provinces: Muramvya, Muaro, Gitega, Carusi.
The eastern region, which includes 3 provinces: Rutana, Ruyigi, Cankuzo.
. The western region, which includes 4 provinces: Chibitoke, Bubanza, Bujumbura-Mary,
Bujumbura-Rural.

Each province will have its own self-regulatory organizations that work out their standards
taking into account their regional characteristics and construction experience.

abrowb =

Conclusion

Self-regulatory organizations are an effective tool for ensuring quality and safety in
construction. The second option for regulating the construction industry is a suitable model,
where self-regulatory organizations of specialists in the field of design and construction
develop and introduce national standards for approval. This increases the responsibility in
the implementation of projects; introducing modern innovative technologies and materials in
construction; economic advantages are obtained at the optimum level of quality by choosing a
reliable contractor that works according to modern standards.
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K Bonpocy o Heo6x0AUMOCTU BHEAPEHUs1 HALMOHANbHbIX CTaHAAPTOB
B CTPOUTENbLHOM OTpacnu Ans NoBbiweHUs 3¢ heKTUBHOCTU OpraHu3auum
cTpouTenbHOro npousBoAcTBa B BypyHau

B Hpanmparnoxe, Canex 3nb Masen
@OrE0Y BO «Mockosckuli eocyOapcmeeHHbIl cmpoumeribHbIl yHugepcumem
(HayuoHarnbHbIlU uccriedogamernbCcKuli yHugepcumem)y, 2. Mockea (Poccus),

2. lumeea (BypyHdu)

KnioueBble cnoBa u (bpa3bll Ka4yeCTBO; MHOIoKBapTupHble AOMa; HauunoHarbHoe obveaun-
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HeHue; perynmpoBaHne B CTPOUTENbCTBE; CTPOUTESbHbIE CTaHA4aPThI.

AHHoTauus. O6cyxaaeTcs HeobXoaUMOCTb BHeAPEHUS HaLMOHarbHbIX CTaHA4apToB B CTPO-
UTenbHOM oTpacnu ans 6onee apPEKTUBHOIO YNpaBneHns CTPOUTENbHBIMIU NPOEKTaMI C TOYKM
3peHNst BpEMEHU, CTOMMOCTH, 06 beMa 1 KayecTBa CTPOUTENbCTBA. YNpaBneHYeckme u TEXHOMo-
rMYecKme peLleHusi, Kacatlumecs obbema 1 rpaduka, HENOCPEACTBEHHO BIUSIOT HA Ka4eCcTBO
KOHEYHOro cTpouTenibHoro npogykta. OTCyTCTBME PErynupoBaHuUs B CTPOUTENbHOM oTpaciv B
BypyHau npensTcTByeT AOCTMXKEHUIO TPeBGYeMOoro kayecTBa XuInblX 3aaHuii. PaccmatpuBaertcs
HeobXoAMMOCTb CO3[aHWNs HaLMOHarbHbIX CTPOUTENbHBIX HOPM W MpaBun Ans obecneyeHus
KayecTBa MHOTOKBapTUPHbIX XWUMbIX AOMOB. lNpeanoxeHa cxema opraHu3auuu CTPOUTENbHOro
perynupoBaHusi B BypyHau.

© Yves Ndayiragije, Saleh ElI Maved, 2020
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Abstract. In order to study the concept and structure of
the standard of living, it is necessary to analyze the complex
of living conditions of the country’s citizens and the level of
satisfaction of those needs that actually developed in a certain
historical period. Based on the methods of historical, cultural
and economic analysis, a close relationship is revealed not
only between the economic aspects of human life, but also
social, psychological, historical and many others. As a result,
it is found that the analysis of the standard of living needs
to use a large set of different indicators, since human life
consists of many aspects.

The standard of living is a set of living conditions for citizens and the level of satisfaction of
their needs, which actually developed in a certain historical period.

Judging by the definition, it is clear how complex and multifaceted this concept is. It touches
upon not only economic issues of human life, but also social, psychological, historical aspects
and many others. When analyzing the standard of living, a large set of different indicators is
used, since human life consists of many aspects, and even more so, of an even greater number
of needs, the exact number of which cannot be defined even approximately [1].

When considering the standard of living, many factors must be taken into account. First,
these are historical factors. It is illogical to compare modern statistical data with data from a
century ago and draw conclusions based only on quantitative change. Life and progress do not
stand still; the needs of people are constantly growing and changing, as the number of people
living on Earth is increasing. Goods that could have been a luxury until recently may no longer
be in demand today, or may even become harmful to humanity.

Second, there are geographical factors to be taken into consideration. The living conditions
of people clearly differ significantly across the planet. In accordance with these conditions, the
needs will also differ. Thus, in arid areas, people will be more in need of clean water, food, and
some simple shelter that protects from the heat, while not storing heat. At the same time, in
another part of the planet, where there is a negative temperature for more than eight months
a year, people will have slightly different needs. They will also need food and water, but they
will need strong homes that are resistant to low temperatures, and a significant portion of their
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income will go to heating, warm clothing, and the like.

Third, there are socio-cultural factors. Each culture has its own characteristics. If in one
country discrimination against women is natural; the majority of the population does not even
have primary education and does not want to receive it; early marriages and large families are
accepted, then in another country, which considers itself highly developed, all this will seem wild.

The effect of factors can be strengthened or weakened by natural and climatic conditions
and the availability of all possible resources (natural, labor, production, financial, informational,
and spiritual). But there is no direct relationship here. For example, Japan and Switzerland
are considered to be the most prosperous countries, which have very poor natural resources.
The high level of security of residents is observed in countries with a large population (USA,
Germany, Japan), and in small countries (Luxembourg, Finland, Switzerland). For example,
Canada, Norway, and Russia have severe climatic conditions in the Northern regions, and these
countries have radically different living standards [1].

No matter how complex the analysis of living standards is, it is still organized in a clear
structure and has its main components. In the structure of the standard of living there are the
following components.

1. Human living conditions: the most basic human needs are taken into account, such as
consumption (both food and non-food goods and services), decent housing and health.

2. Working conditions: they include the factors and conditions that a person faces in the
course of their work. They mean labor protection, the possibility of injuries and the acquisition of
occupational diseases, and sanitary and hygienic conditions at each workplace and at the entire
enterprise as a whole.

3. Conditions of human development: it is the most complicated component. It includes
many aspects that reflect almost all areas of modern human life. Living conditions include the
level of income and the structure of its distribution to expenditures; levels of fertility, mortality
and life expectancy; development of the social sphere; the existence of human rights and the
level of their observance.

4. Environmental safety: it is a relatively new component. It describes the state of the
environment and the degree of its interaction with humans.

All these components are very dependent and intertwined with each other, so it is difficult to
judge any strict separation of them. However, in practical life, for more accurate monitoring within
each component, a number of statistical indicators have been identified, which are appropriate
to use [3].
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®PaKkTopbl U CTPYKTYpa YPOBHS XKU3HN B COBPEMEHHOM NOHMMaHUKU
Anb KanHn Amep

YHueepcumem [amacka,
e. [Jamack (Cuputickasi HapoOHas pecrybriuka)

KnioueBble cnoBa u copasbl: KOMMNIEKC YCIIOBUI XU3HU rpaxaaH; YPOBEHb XXN3HW; YPOBEHb
yOOBNETBOPEHNS NOTPEOHOCTEN; SKOHOMUYECKUE acrekTbl YENTOBEYECKOMN KN3HN.

AHHoTaums. C uenbio M3yYeHUs MOHSATUS U CTPYKTYPbl YPOBHS >KU3HU HEOGXoAUMO Mpo-
aHanu3vMpoBaTb KOMMIEKC YCIOBWUI XXWU3HW rpaxaaH CTpaHbl U YPOBEHb YAOBMNETBOPEHUS TexX
noTpebHoCTeNn, KoTopble (HaKTUYECKU CMOXUIUCL B ONpeaeneHHbIi uctopuyeckuii nepuog. Ha
OCHOBE METOAOB MCTOPUYECKOrO, KyNbTYPHOrO U 3KOHOMWYECKOrO aHarnv3a BbisiBieHa TecHas
B3aMMOCBS3b HE TOMbKO C 9KOHOMUYECKUMM acnekTaMm YenoBeYeckom XM3HM, HO U C coumanb-
HbIMW, MCUXONOTMYECKUMWN, UCTOPUYECKMMU U MHOTUMU OpyrMMn. B pesynbraTte ycTaHOBMEHO,
YTO MPU aHanM3e YPOBHS XXM3HM HEOOXOOMMO MCMONb30BaTh GOMbLUYH COBOKYMHOCTL pPasnnyd-
HbIX rokasaTeneMn, Tak Kak YernoBeyeckasi )X13Hb COCTOUT U3 MHOXECTBA acrekToB.

© Alcaini Amer, 2020

ECONOMIC SCIENCES 17



Components of Scientific and Technological Progress

UDK 330.34; 338.45:69

Analysis of Development Synchronicity
of Investment Construction Sector

A.V. Kharitonovich

St. Petersburg State University
of Architecture and Civil Engineering,
St. Petersburg (Russia)

Key words and phrases: analysis; investment-
construction sector; development; synchronicity.

Abstract. The paper explores relevant questions of
analysis of investment-construction complex development.
The research objective is implementation of analysis of
development synchronicity of investment-construction
complex. The following tasks were formulated for achieving
this objective: to propose indicators of development
synchronicity; to identify levels of development synchronicity;
calculate indicators of development synchronicity of
investment-construction complex. The research hypothesis
consists in assumption that stages of investment-construction
complex life cycle can be identified on the basis of using of
phase analysis. During the research process the following
methods were used: abstraction method, classification
method, method of comparison, analysis, synthesis. As a
result of the research indicators of development synchronicity
are proposed, their values are calculated.

The analysis of the development of the investment and construction sector (ICS) [1] can be
carried out on the basis of identifying the stages of its life cycle. In this regard, the author of this
work has previously proposed an appropriate method of analysis [4]. This article is devoted to
the development of indicators of synchronicity of development, the definition of which allows a
comparative analysis of the ICS development within different territories.

The following four groups of indicators of the life cycle can be identified: indicators of the
composition of the phases (the frequency of occurrence of each stage, the weight of each
stage), indicators of duration of stages (maximum, minimum duration of each stage), indicators
of succession stages (the specific weight of the subsequent stages, the previous stages),
indicators of synchrony of development (level of heterogeneity of development, coefficient of
synchronism development).

Since the indicators of the first three groups were considered earlier [4], this paper offers a
description of the indicators of synchronicity in the ICS development.

Development synchronicity indicators include the development synchronicity coefficient and
the development heterogeneity indicator. The value of the development synchronicity coefficient
is calculated by formula:
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Table 1. Frequency of manifestation of stages of the life cycle of the investment and
construction complex

Stage Frequency of manifestation
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where S, is the value of the synchronicity coefficient for the i-th stage of the ICS lifecycle; i is
the stage number within the life cycle of the ICS (takes values from 1 to 5, since five stages
are taken into account, 1 corresponds to beginning, 2 corresponds to growth, 3 corresponds
to prosperity, 4 corresponds to slowdown, 5 corresponds to decline); f; is the frequency of
manifestation of the i-th stage of the life cycle of the ICS.

The development synchronicity coefficient is calculated for each stage of the ICS life cycle,
taking into account a certain number of territories and a specific time period. In this regard,
to determine the values of the mentioned coefficient on the example of six Federal districts
(Central, North-Western, Volga, Ural, Siberian, and far Eastern Federal districts), the frequency
of occurrence of each stage of the life cycle of the ICS was estimated within the previously
designated time periods (Table 1). The initial data were information about the dynamics of the
stages of the life cycle of the ICS, which were developed earlier [4].
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Table 2. Development synchronicity indicators in the investment and construction sector

Stage Development synchronicity coefficient values The average value The develooment
of the development heteroger?eity
Begin- , Slow- : synchronicit - S
. Growth | Prosperit Decline Yy Yy
Period ning perity down coefficient indicators, in points
2000-2001 0.00 1.00 0.00 0.00 0.00 1.00 1
2001-2002 0.00 0.33 0.00 0.67 0.00 0.56 2
2002-2003 0.00 0.67 0.33 0.00 0.00 0.56 2
2003-2004 0.00 0.00 0.00 1.00 0.00 1.00 1
2004-2005 0.83 0.00 0.00 0.00 0.17 0.72 2
2005-2006 0.67 0.17 0.00 0.00 0.17 0.50 3
2006-2007 0.00 0.83 0.00 0.17 0.00 0.72 2
2007-2008 0.00 0.17 0.83 0.00 0.00 0.72 2
2008-2009 0.00 0.17 0.00 0.83 0.00 0.72 2
2009-2010 0.50 0.50 0.00 0.00 0.00 0.50 2
2010-2011 0.33 0.50 0.17 0.00 0.00 0.39 3
2011-2012 0.00 0.50 0.17 0.17 0.17 0.33 4
2012-2013 0.00 0.50 0.00 0.50 0.00 0.50 2
20132014 0.00 0.17 0.50 0.33 0.00 0.39 3
2014-2015 0.00 0.17 0.00 0.83 0.00 0.72 2
2015-2016 0.83 0.00 0.00 0.17 0.00 0.72 2
2016-2017 0.00 0.00 0.00 0.33 0.67 0.56 2

Then the values of the ICS development synchronicity coefficients were calculated (Table 2).
For example, in the period from the end of 2001 to the end of 2002, the value of the synchronicity
coefficient for the growth stage was 0.33, while for the slowdown stage it reached 0.67. At the
stages of the beginning, prosperity, and decline of the synchronicity coefficient was equal to
zero. These values of synchronicity coefficients indicate that in the period from the end of 2001
to the end of 2002 in most Federal districts there was a slowdown stage in the ICS life cycle.
During this period, this stage was recorded in the Volga, Ural, Siberian and far Eastern Federal
districts. During the same period, the growth stage was observed only in the Central Federal
district and the North-Western Federal district

Taking into account the values of the development synchronicity coefficient for the prevailing
stages of the ICS life cycle, it should be noted that in the periods from the end of 2000 to the
end of 2009, these values did not fall below 0.67. Over the next five years (from the end of 2009
to the end of 2014), the values of the development synchronicity coefficient for the prevailing
stages of the life cycle were at the level of 0.5. In the period from the end of 2014 to the end of
2017, the mentioned values did not fall below 0.67 again.

The average value of the development synchronicity coefficient for all the considered stages
of the ICS life cycle were calculated using the formula:
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where S is the average value of the synchronicity coefficient; S, is the value of the synchronicity
coefficient for the i-th stage of the ICS lifecycle; i is the number of the stages in the ICS life
cycle; f.is the frequency of manifestation of the i-th stage of the ICS life cycle.

We propose to distinguish the following levels of synchronicity of development, taking into
account the average value of the mentioned coefficient:

— the high level of development synchronicity at 0.7 < < 1;

— the average level of development synchronicity at 0.4 << 0.7;

— the low level of development synchronicity at 0 < < 0.4.

Thus, for example, the period from end 2000 to end of 2001 was characterized by a high
level of the ICS development synchronicity, since the average value of the identified coefficient
is equal to one (Table 2). Indeed, in this period in the ICS life cycles in all the Federal districts
the growth stage was observed.

In the period from the end of 2001 to the end of 2002, there was an average level of the
ICS development synchronicity, since the average value of the coefficient in question was 0.56.
During this period, the stage of slowdown was observed in the Volga, Ural, Siberian and far
Eastern Federal districts [4].

Taking into account the data in Table 2, we note that the high values of synchronicity
coefficients for the stage of slowdown and the average values of this coefficient, indicating a
high level of development synchronicity coincided with the period of unfavorable situation in the
banking sector in 2004 [2], as well as with the periods of crises in 2008—2009, 2014-2015 [3]. In
the period from the end of 2003 to the end of 2004, the ICS in all the above mentioned Federal
districts were at the stage of weakening, so the average value of the development synchronicity
coefficient was 1.00. In the period from end 2008 to end 2009 and end 2014 to end of 2015, the
mentioned value was 0.72, which indicates a high level of the ICS development synchronicity in
various Federal districts.

In addition, taking into account the average values of the development synchronicity
coefficient for all time periods listed in Table 2, it can be concluded that in 47 % of cases, the
development of ICS was characterized by a high level of synchronicity, in 35 % of cases — by an
average level of synchronicity, in 18 % of cases — by a low level of synchronicity.

As for the development heterogeneity indicator, it can be defined as an indicator that
characterizes the degree of diversity of the observed stages of the life cycle of an individual. This
indicator takes values from 1 point to 5 points. The minimum level of development heterogeneity
corresponds to 1 point, the maximum level-5 points. If only one stage of the life cycle appears
in the study period, the value of the heterogeneity level is 1 point. If two different stages are
observed, the value of this indicator is equal to 2 points, and so on.

The analysis of the development heterogeneity level makes it possible to understand the
differences between periods in which the same values of the synchronicity coefficient are
observed for the dominant stage of the ICS life cycle. For example, we compare between three
periods: from the end of 2009 to end of 2010, from late 2010 to late 2011 and from late 2011 to
late 2012.
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During all these periods, the synchronicity coefficient value for the dominant stage was 0.5.
In the first case, the beginning and growth stages prevailed. In the second and third cases, the
growth stage dominated. However, in the first case, it is 0.5, which corresponds to the average
level of development synchronicity. In the second and third cases, there was a low level of the
development synchronicity, since it takes the values of 0.39 and 0.33, respectively. The reason
for this situation is a change in the development heterogeneity level. In the period from the end
of 2009 to the end of 2010 the value of this parameter was 2 points, in the period from late 2010
to late 2011 it was 3 points, in the period from late 2011 to late 2012 it reached 4 points.

Thus, as a result of the study, the development synchronicity indicators were proposed, and
development synchronicity indicators were revealed. In addition, the values of the development
synchronicity indicators in the ICS were found using the example of six Federal districts. These
indicators can be used to analyze the ICS development.
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AHanus3 CUMHXPOHHOCTU Pa3BUTUA UHBECTULIMOHHO-CTPOUTENILHOIO KOMIMMEeKca
A.B. XaputoHoBunY

@60y BO «CaHkm-lNemepbypackull 2ocydapcmeeHHbIl
apxumeKmypHO-CmpoumersbHbIU yHUsepcumemy,
2. Cankm-llemepbype (Poccusi)

KnoueBble cnoBa v ¢ppasbl: aHanm13; MHBECTULNOHHO-CTPOUTENBHbIN KOMMIEKC; pa3BUTUE;
CUHXPOHHOCTb.

AHHoOTauusa. PaccmaTpuBaloTcsl akTyarnbHble BONPOCHl aHanmsa pa3sButus UHBECTULMOHHO-
ctpouTtenbHoro komnnekca (UCK). Llenb nccnegosaHns 3akniovaeTcs B NpoBedeHMM aHanuaa
CUHXPOHHOCTK pa3uTus NCK. [Ona OoCcTXKeHUsa uenn UccrenoBaHus Obiniv NocTaBreHbl cre-
aywouie 3agadyn: nNpeanoXxuTb NokasaTenn CUHXPOHHOCTY Pa3BUTUS; BbISIBUTb YPOBHU CUHXPOH-
HOCTM Pas3BUTUSA; ONMpPenennTb 3HaYeHUs nokasaTenen cuHXpoHHocTu passuTtus WCK. Mmnote-
3a uccnegoBaHna 3aknoyaeTcsa B NpeanonioXXeHnn 0 ToM, YTo CTaguuy xmsHeHHoro uukna VICK
MOryT BbITb BbISIBNEHbI C NOMOLLbLIO NpoBeaeHns (pasoBoro aHanusa. B npouecce uccnegosa-
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HUS ObINM MCNOMb30BaHbI CreayLlmMe MeTodbl: MeToq abcTparnpoBaHus, MeTo, Krnaccuduka-
UMM, METOL CpaBHEHWsS, METOL aHanu3a, MeTod CuHTe3a. B pesynbrate uccnegosaHus Obinm
npeasioxkeHbl NnokasaTenn CUHXPOHHOCTU Pa3BUTUS, a TaKkKe onpeaeneHbl 3Ha4YeHus 9TuX no-
Kasarenemn.

© A.V. Kharitonovich, 2020
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Abstract. In order to analyze the impact of the
coronavirus pandemic on the Russian economy and all its
life support systems, the paper presents the data reflecting
the main indicators of the economy. The economic crisis has
exacerbated all the main problems and accelerated their
long-term dynamics. The problems identified in the work and
ways to solve them will allow us to find measures to mitigate
the development of the economic situation in the country in
the coming years.

The coronavirus infection pandemic has become a serious test not only for Russian health
care, but also for the economy and all life support systems. It affected all the main indicators,
accelerating their long-term dynamics. Since the main macroeconomic indicator of Russia’s
GDP is calculated both in rubles and in foreign currency, the purchasing power parity or PPP
system is usually used for correct analysis.

In the past few years, according to the International monetary Fund, Russia has been firmly
ranked sixth among the world’s countries in terms of gross domestic product, calculated by
purchasing power parity.

Rosstat’s analysis of Russia’s GDP in recent years confirms this (Fig. 1).

Table 1. Ranking of the largest countries in the international market

# Country bI2n OL1J?S’D b|2nOL1J%D Worldshare, %
1 | China 23157 25279 18,67

2 | USA 19519 20580 15,2

3 | India 9583 10485 7,74

4 | Japan 5420 5597 413

5 Germany 4176 4343 3,21

6 | Russia 4036 4227 3,12
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Fig. 1. Dynamics of Russian GDP in current prices

Table 2. GDP structure by sources of income,% GDP

2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019
Gross domestic product 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0

including:

Remuneration of employees (including

remuneration and mixed income not | 43.9 44.3 46.3 47.4 47.8 48.2 47.8 46.0 46.7
counted by direct statistical methods)

Net taxes on products and imports 14.5 14.4 13.8 13.9 1.1 11.0 10.9 1.4 1.4
Gross profit of the economy and gross
mixed income 416 | 413 | 399 | 387 | 411 40.8 | 413 | 426 | 419

Table 2 shows the structure of GDP distribution by income sources.

It should be noted that the pace of development of the Russian economy in 2019 has
slightly decreased compared to 2018. The structure of Russia’s GDP in 2019 has undergone
the following changes:

— net exports decreased by 11.1 % due to a decrease in real exports and an increase in
imports %;

— consumer spending by citizens increased by 2.3 % compared to 3.3 % in 2018;

— gross fixed capital growth was 1.4 %, compared to 0.1 % in 2018.

The value of Russian exports calculated in constant prices in 2019 decreased by 2.1 %
compared to the previous year. This reduction was observed for the first time since 2009. Then
in 2009, the negative growth of exports was 4.7 %. Export dynamics in the period 2010-2018 in
real terms, it showed constant growth, reaching 5-5.5 % in 2017 and 2018, respectively.

According to Rosstat, the structure of Russia’s GDP in 2019 was complicated by the
unfavorable external export environment, because the value of net exports of goods and
services in GDP decreased from 10 % in 2018 to 7.7 % in 2019. Analysts of the Bank of Russia
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indicate that in 2019, exports of goods and services from Russia decreased by 5.7 %, to $418
billion. This came after two years of export share growth of more than 25 % annually in 2017
and 2018. This was partly due to a decline in global export prices for basic Russian exports in
2019, as well as a reduction in exports of ferrous metals and wheat.

The Federal customs service notes that for the period January-November 2019, the value
of Russian oil exports in monetary terms decreased by 5.8 %, gas — by 15.4 %, and petroleum
products — by 15.9 %; the export of ferrous metals decreased by 20 % and that of wheat
decreased by 23.2 %.

In the same period, according to Rosstat, imports at constant prices in 2019 increased by
2.2 %. A significant increase in imports occurred in the automotive industry, as the growth of
imported passenger cars was 9.6 % for the 11 months of 2019, which affected the car trade,
which increased by 5.2 %. In the same period, the output of domestic cars fell by 1.7 %.
The Federal Customs Service also notes that for the period January-November 2019, the value
of imports of medicines increased by 30 %.

The lack of investment and labor resources are significant constraints on the development
of the Russian economy. For the Russian economy, in contrast to a number of European
countries, an important characteristic is not an excess of labor resources, but a lack of them.
The slowdown in the birth rate, combined with the growing aging of the population, is a serious
demographic problem in Russia.

Before the onset of the impact of the coronavirus pandemic in September 2019, forecasts
were made for GDP growth in the Russian Federation in 2020 by 2 % against 1.7 % in the basic
forecast according to the draft Federal budget for 2020 and the planning period 2021-2022.
At that time, the basic and target forecast for economic growth in 2021 and 2022 was 3.1 % and
3.2 %, respectively.

But the impact of the pandemic, the self-isolation policy, restriction of work of the enterprises,
which began at the end of March 2020, has led to a significant decline in production and
consumption, while maintaining current restrictions for another two to three months can give
lower output of goods and services 4—6 % per annum. The introduction of new measures of
state support for small and medium-sized businesses, as well as the population, in Russia will
slightly improve the situation and will amount to about 0.5 % of GDP, while in the EU countries,
business support measures are planned in the amount of 10 to 20 % of GDP.

The problem of the Russian economy is not only in the self-isolation policy and reduction
in production of the majority of enterprises, the main reason for the impending recession is the
long-term stagnation of the Russian economy, which has formed a raw material monostructure
of production, preserved the poverty and indebtedness of the population.

The Russian Center for Macroeconomic Analysis and Short-Term Forecasting of the Central
Bank of Russia based on data on energy consumption as of March 30 noted a drop in average
daily economic activity in Russia by 11-15 %, including in the Central district — by 14-18 %.
A sharp decline in economic activity in Russia continues to be recorded against the background
of the introduction of a self-isolation regime and the suspension of a number of enterprises.

In the report “13 theses on the economy” from March 30, the CAPC called what is
happening in the Russian economy a crisis. Economic stagnation, which lasted for many years,
the deterioration of the structure of production and the decline in potential growth caused by the
current policy of financial stabilization in terms of external sanctions, the growth of the tax burden
and austerity, expensive credit and the high requirements for borrowers. All these measures led
to the fact that in 2019, businesses and citizens did not have a reserve of “financial strength”.
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Almost all the growth of industrial production was provided by three industries:

— mining;

— production of other types of raw materials, materials and components, and primarily
fertilizers;

— food industry.

These problems worsened at the end of 2019, when Russia’s exports began to decline
amid the US-China trade war and global Capex stagnation.

The current economic crisis will inevitably lead to an increase in the importance of industries
that meet priority needs — agriculture, food production, and basic infrastructure products.

Head of the Accounting Chamber, Alexey Kudrin said on 01.04.2020 at a meeting of the
President and the government that with a pessimistic development of events in Russia, the
situation in 2009 may repeat, when GDP fell by 8 %. But Kudrin also allowed for a moderate
scenario in which GDP will fall by 3—5 %, for which the authorities will have to take “non-standard
measures to support the economy, including direct subsidies to certain industries”.
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IduHaMukKka oCHOBHbIX 3KOHOMUYECKMUX Noka3saTtenen Poccuu B nepunop naHaemMuum
O.B. BopoHkoBa

@rAQY BO «CaHkm-lNemepbypackul nonumexHudyeckul yHusepcumem [lempa Beriukozaoy,
2. CaHkm-lNemepbype (Poccusi)

KnroueBble cnoBa u ¢pasbl: BanoBown BHYTPEHHUI NPoAyKT; MexayHapoaHbI BantoTHLIN
doHA; NapuUTET NOKyNaTenbHOM CNOCOBHOCTU; CTpaHbl MUPaA; CTPYKTypa 3KOHOMMUKN; SKOHOMMUKA
Poccum.

AHHoTauusa. C uenbio aHanusa BrUsSHUS NaHOeMUU KOPOHaBUPYCHOW MHAIEKUUU Ha 3KO-
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HOMUKY Poccum n Bce ee CUCTEMBI XM3HeobecneyeHnsa B paboTe npeacTaBneHbl JaHHble, OT-
paXkarLme OCHOBHbLIE XapaKTEPUCTUKMA SKOHOMUKN. DKOHOMUYECKUIA Kpu3nc obocTpun BCe Oc-
HOBHbIE NPOBNEMbI, YCKOPMB MX MHOTOMETHIOW ANMHAMUKY. BbisiBneHHble B paboTte npobnembl n
nyTU UX peLleHns NO3BOMNAT HANTN Mepbl MO CMATYEHUIO Pas3BUTUS SKOHOMUYECKOW CUTyaLumn B
CTpaHe B bnvkanwime rogsbl.

© 0O.V. Voronkova, 2020
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