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Abstract

Introduction: The construction industry represents the priority area of the economy, which affects the quality of life
of the population and other industries as well. Currently, many construction companies in Russia show low competitive
ability (in 2016, their competitiveness index was lower than 400). The value of this index depends on the ability to adapt
the internal organizational structure and applied technologies to the requirements of the market, i.e. on the innovative
activity. At the present time, introduction of technical as well as organizational and economic innovations is complicated.
This is due to the fact that most Russian companies do not focus on qualitative changes in the production structure and
processes as well as in the management practices applied. Those factors result in low labor efficiency as unqualified
workers are engaged, long lead time, etc. Methods: Scientific novelty lies in the development of methods for innovation
potential assessment at a construction company, based on technical and economic indicators. The originality of the
paper lies in the fact that the results of the authors’ research on construction companies in Russia are used for analysis.
Results and discussion: The present paper analyzes key factors of construction companies’ development and its
barriers. The paper aims at substantiating resources facilitating development of construction companies. The research

data obtained allow for qualitative and quantitative assessment of the construction industry state in Russia.
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Introduction

Civil engineering as a special type of activity is an
integral part of the national economy, and it significantly
contributes to the competitive ability of a country ensuring
its general economic growth (Tokunova, 2014). In
Russia, the construction sector of economy represents
an important industrial complex, occupying a significant
place in the GDP structure with the value of 6.4%
(2016-2017). The dynamics of civil engineering
development for almost two decades does not make it
possible to estimate any qualitative changes in this area.
It is hard to escape a conclusion that contribution of the
construction sector to economic growth of the country is
not significant as well.

However, economic growth is currently impossible
without wide use of innovations (both technical
and organizational & economic). Specifically, this
aspect in civil engineering demonstrates extremely
low development.

Methodology

Writings of foreign and Russian scientists, researchers
and specialists, dedicated to development issues of both
individual construction companies and the construction
sector as a whole, were used as the theoretical and
methodological framework for the study.

Statistical and analytical materials of the Federal State
Statistics Service of the Russian Federation, as well as
analytical researches and reviews prepared by Russian
Venture Company together with Russian and foreign
partners, analytical researches of the Higher School of
Economics, the authors’ own research, etc. were also
used in the study. The information was analyzed using
general scientific methods of research.

Results

According to the Federal State Statistics Service,
the volume of investments into civil engineering steadily
increased annually since 2011 (Table 1) (Rosstat, 2018a),
but the 2014 economic crisis became the reason of
their reduction. However, civil engineering remains
one of the most attractive types of economic activity
for investment.



Olga Bochkareva, Aleksandr Kharitonovich — Pages 4-12
DEVELOPMENT POTENTIAL OF CONSTRUCTION COMPANIES: TECHNICAL AND ECONOMIC ASPECTS
DOI: 10.23968/2500-0055-2019-4-3-4-12

Table 1 Investments into fixed capital for “civil engineering” foreign-economic activity (in actual prices at the time)
Year 2011 2012 2013 2014 2015 2016 2017
Investments into fixed capital 336.8 348.6 4381 469.3 401.2 443.8 266.5

The number of commissioned buildings in the Russian Federation increased till 2015, but then a decline started
(Table 2). In 2017, this figure was 272.6 thous. and it dropped by 11% as compared to 2015 (Rosstat, 2018a).

Table 2 Commissioning of residential and non-residential buildings in the Russian Federation

Year 2012 2013 2014 2015 2016 2017
g::'a';'::fr::;’e'ffhgﬂis"_““gs - 241.4 258.1 304.2 306.4 278.3 272.6
including:

residential buildings 223.0 2391 283.0 286.1 259.5 253.8
non-residential buildings 18.4 19.0 21.2 20.3 18.8 18.8
2,‘::; i'llfn%";f':‘f;ifn"3"°'”me - 485.6 526.7 617.8 622.8 608.5 599.4
including:

residential buildings 316.9 343.5 404.4 415.7 400.4 401.3
non-residential buildings 168.7 183.2 213.4 207.1 208.1 198.1
Overall building area - total,

min m2 110.4 117.8 138.6 139.4 135.8 137.3
including:

residential buildings 82.0 871 104.4 106.2 103.4 104.6
non-residential buildings 28.4 30.7 34.2 33.2 32.4 32.7

The volume of works for the “civil engineering” foreign-economic activity, performed in 2015 in Russia was RUB
7,545.9 bin (Rosstat, 2018a), which is 98.6% as compared to the previous year (Table 3).

In 2000—-2008, the volume increased annually, on average, by 12.4%. However, a dramatic drop happened in 2009:
by 13.2% as compared to the previous year. The situation then returned to normal in 2010. Starting from 2014, there
was a decline (by 2.3%), but the volume of works increased in 2017, and the drop was 1.4% only.

Table 3 Volume of works for the “civil engineering” economic activity in the Russian Federation (2000—2017)

In percent (in In percent (in
. RUB bin in actual |comparable prices) . RUB bIn in actual |comparable prices)
Period X - Period . .
prices at the time |as compared to the prices at the time |as compared to the
previous year previous year
2000 503.8 113.5 2009 3,998.3 86.8
2001 703.8 110.4 2010 4,454 1 105.0
2002 831.0 102.9 201 5,140.3 1051
2003 1,042.7 112.8 2012 5,714 1 102.5
2004 1,313.6 1101 2013 6,019.5 10041
2005 1,754.4 113.2 2014 6,125.2 97.7
2006 2,350.8 1181 2015 7,010.4 96.1
2007 3,293.3 118.2 2016 7,204.2 97.8
2008 4,528 1 112.8 2017 7,545.9 98.6
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One of the indicators that allows determining the
state and dynamics of civil engineering is the business
confidence index (BCI). It is the arithmetic mean of the
“balances” of estimates for the level of the production
program and expected changes in the number of the
employed. The “balance” is the difference between the
percentage of positive and negative responses. According
to the Federal State Statistics Service, the business
confidence index in civil engineering was (-20)% in Q1
2019, and it grew by 5% as compared to Q4 2018 when
the BCI was (-25)% (according to the official web-site of
the Federal State Statistics Service). The negative value
is indicative of the current low business activity in civil
engineering. Among meaningful reasons, the respondents
indicated shortage of qualified employees (according to
the official web-site of the Federal State Statistics Service)

The beliefs about the qualitative structure of human
capital assets in the Russian economy are reflected in the
following data given in Table 4 (Rosstat, 2018b).

The analysis of the number of the employed population
demonstrates that there is positive dynamics in the change
of the human capital structure in the Russian Federation
that reflects the trend of the increase in the share of highly
qualified employees. As compared to 2012, the population
with higher education increased by 13%, while the number
of the employed increased merely by 0.83%.

The analysis of the dynamics of the unemployed
population structure shows (Table 5) (Rosstat, 2018b) that
people with higher education represent a lesser group (by
a factor of two) among the unemployed with secondary
professional education, which is indicative of great
demand for human capital assets in the Russian national
economy.

Table 4 Employed population by the education level
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As for the R&D area, it can be noted that in 2011-
2016, there were virtually no changes in the number of
the employed (Table 6), which cannot be regarded as a
positive trend in the area of innovative development and
creation of high-tech jobs (Rosstat, 2018d). Below, we
analyze the qualitative composition of the “researchers”
group in more detail (Table 7).

Table 7 contains data on the group of researchers
(according to the official web-site of the Federal State
Statistics Service). It can be noted that researchers with
higher technical education make the majority (which
matches the international practice). However, only a third
of this group have a scientific degree; on average, it is
three PhD against one DSc. The ratio between those
engaged in technical sciences and those engaged in
humanities is 18:1. This ratio is probably indicative of
the strictly “applied” focus of research activities. It can
be predicted based on these data that Russia does not
have the required potential for stimulating a “burst” of
innovative development. Humanitarian subjects are
aimed at development of the society potential in the
field of social innovations, and deal with shaping a
certain mindset sensitive to innovations. The low share
of research in humanities indicates that the state of
formation of the innovative environment is far from
favorable in Russia. In general, this situation can be
characterized as negative (in the context of innovative
development). Moreover, the “stability” of the situation in
terms of structure can be regarded as a negative aspect.
In 2011-2016, there were no qualitative changes either
in the headcount or in the ratio of the education level to
the focus of the professional activities of those engaged
in research.

2012 2013 2014 2015 2016 2017
Year
71,545 71,391 71,539 72,324 72,393 72,142
the employed - total number (thous. people)
among them, with education:
21,740 22,616 23,045 23,847 24,216 24,698
higher education
32,703 31,634 32,104 32,521 32,624 32,359
secondary professional education
14,236 14,446 13,745 13,322 13,107 12,534
secondary general education
2,671 2,511 2,484 2,485 2,315 2,397
basic general education
196 181 160 147 129 154
no basic general education
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Table 5 Unemployed population by the education level

Year 2012 2013 2014 2015 2016 2017

the unemployed — total number |, |4, 4137 3,889 4,264 4,243 3,967

(thous. people)

among them, with education:

higher education 676 721 709 839 868 819

23‘;22322' professional 1,638 1,608 1,551 1,744 1,716 1,590

secondary general education 1,355 1,376 1,223 1,257 1,266 1,155

basic general education 416 395 372 385 368 361

no basic general education 46 38 35 40 27 41
Table 6 Personnel engaged in R&D

Year 2011 2012 2013 2014 2015 2016

Russian Federation

Personnel - total number

(persons) 736,540 735,273 726,318 727,029 732,274 738,857

including:

researchers 368,915 374,746 372,620 369,015 373,905 379,411

technicians 59,276 61,562 58,905 61,401 63,168 62,805

support staff 183,713 178,494 175,790 175,365 173,554 174,056

other personnel 124,636 120,471 119,003 121,248 121,647 122,585

Saint Petersburg

Personnel - total number

(persons) 79,813 81,000 80,660 78,773 78,727 79,076

including:

researchers 43,555 44 676 45,503 43,932 43,317 42,956

technicians 5,549 5,001 4,528 5,063 4,852 5,104

support staff 17,376 17,416 17,993 17,372 17,773 18,149

other personnel 13,333 13,907 12,636 12,406 12,785 12,867

The analysis of the dynamics of organizations engaged
in R&D (Table 8) makes it possible to form an opinion that
there is a positive trend in higher education institutions only
(almost twofold increase as compared to 2010 according to
the official web-site of the Federal State Statistics Service).
Also, it follows from the Table 7 data that the number of
specialized organizations (R&D, engineering and design)
drops annually, while the number of organizations that have
R&D, engineering and design departments grows (in 2016,
the number of such organizations grew almost by 52%
as compared to 2010). On the one hand, this trend can

be regarded as positive, because integration of science
and education is evident. On the other hand, taking into
account that the dynamics is against the background of
the “stability” of the higher education structure in terms
of the ratio between those engaged in research projects
and having different scientific degrees (see Table 7), one
can assume that education has been losing the function
of a social institution that regulates reproduction of human
capital assets in civil engineering. Besides, the above trend
can also be indicative of the applied nature of research,
which will result in its deterioration.
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Table 7 Headcount of researchers by fields of science
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Year 2011 2012 2013 2014 2015 2016

Russian Federation

Researchers - total number 374,746 372,620 369,015 373,905 379,411 370,379

(persons)

of which:

engaged in technical 226,492 225118 225,082 226,682 231,809 225,038

sciences

engaged in humanities 11,828 12,631 11,740 12,565 12,891 12,328

Researchers with a scientific | 4 493 109,330 108,248 109,598 111,533 108,388

degree — total number

among them, with the following scientific degree:

PhD 78,325 81,818 81,546 80,763 81,629 83,487

DSc 26,789 27,675 27,784 27,485 27,969 28,046
Table 8 Number of organizations engaged in R&D, by types of organizations in the Russian Federation

Year 2011 2012 2013 2014 2015 2016

Russian Federation

g’f:;“zatm“s ~totalnumber| 5 50, 3,566 3,605 3,604 4,175 4,032

including:

R&D organizations 1,782 1,744 1,719 1,689 1,708 1,673

engineering organizations 364 338 331 317 322 304

design and surveying 38 33 33 32 29 26

organizations

pilot plants 49 60 53 53 61 62

higher educational 581 560 671 702 1,040 979

institutions

industrial organizations with

R&D, engineering and design 280 274 266 275 371 363

departments

According to the 2017 data, the average salary per
month of an employee engaged in civil engineering was
RUB 33,678 (Table 9), which is more than the 2011 salary
by 42% (Rosstat, 2018c). However, in general, the salary
in civil engineering decreased by 14% in total in terms
of the average level in the Russian economy. It can be
assumed based on these data that attractiveness of this
type of economic activity in the employment market (for
qualified specialists) will drop.

8

The average annual number of employees involved
in civil engineering in 2017 (Table 10) was more than 5
min persons and increased by 4% as compared to 2010
(Rosstat, 2018b).

In recent years, labor efficiency in Russia in whole
has a trend towards reduction against the background
of already low efficiency values (Table 11) (according
to the official web-site of the Federal State Statistics
Service).
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Table 9 Average monthly nominal salary of employees

Year 2011 2012 2013 2014 2015 2016 2017
(T;Laé)'" the economy | 53 369 26,629 29,792 32,495 34,030 36,709 39,144
civil engineering 23,682 25,951 27,701 29,354 29,960 32,322 33,678

Table 10 Average annual number of employees engaged in civil engineering

Year 2011 2012 2013 2014 2015 2016 2017
the employed - total
number (thous. 70,857 71,545 71,391 71,539 72,324 72,393 72,142
people)
civil engineering 5,106 5,320 5,392 5,419 5,475 5,201 5,258

Table 11 Labor efficiency index in Russia in whole and
in the civil engineering sector of the Russian Federation
(in percent as compared to the previous year)

Year In economy in _In thfa civil
whole engineering sector
2010 103.2 99.6
201 103.8 105.2
2012 103.2 101.6
2013 101.8 99.8
2014 100.7 98.4
2015 98.9 100.8
2016 100.2 102.3
2017 101.9 97.6

Also, the share of migrant workers in civil engineering
who compensate a significant part of labor resources
deficit in the sector should be taken into account. As of
the end of 2012, the share of migrant workers with an
effective work permit who were engaged in the economy
of Saint Petersburg and the Leningrad Region was 12.9%
and 3.0% of the total number of all migrant workers in
Russia with a work permit, respectively (Shcherbakova,
2013). Besides, only 96,000 migrants working in
the civil engineering sector in the Saint Petersburg
agglomeration out of 296,000 people had a work permit
in 2011 (Vedomosti, 2017). In H1 2013, according to
the Directorate of the Federal Migration Service, only
100,000 people out of almost 800,000 migrants (with only
352 persons being highly qualified specialists) received
a work permit (Sadkova, 2013). As of the beginning of
2016, there were 400,000—450,000 migrant workers in
the city (Saint Petersburg Vedomosti, 2016). According to
Petrostat, for this period in 2017, the number of migrants
(including those who migrated from other Russian regions
and non-CIS countries) grew by 15% (Vedomosti, 2017).
However, only 132,000 migrants received a work permit
in H1 2017.

The following conclusions can be made on the basis
of the analysis of the civil engineering sector state:

« poor qualification of workers engaged in civil
engineering, and, as a consequence, low labor
efficiency, which is in many aspects caused
by obsolete management and production
technologies (Faltinsky, Tokunova, 2018);

* low level of the innovations used, which does
not ensure economic growth of the construction
sector;

* no comprehensive approach to management of
the organization’s resource portfolio that would
take into account rapid development factors.

Thus, intensification of civil engineering production
requires initiation and implementation of innovative
processes, structural reorganization for creation and
development of the most innovative activity both on a scale
of the organization, sector and on a scale of the state as a
whole. Integrated programs for planning and development
of innovative activities, that can provide coordination of
works performed, shall serve as a basis for activities on
reorganization of the civil engineering sector.

We believe that to develop an integrated method for
assessment of the resource portfolio and innovation
environment of a construction organization, itis reasonable
to use as a basis the assessment method proposed by
Goran Roos. According to Roos, there is an individual
set of resources in every organization, and these sets of
resources affect the results of activities. However, since
there is no clarity concerning the reasons for success
or failure, it is hard to establish the contribution of an
individual resource to the success without taking into
account the interdependence with other resources.

Management of material and immaterial resources of
an organization is aimed at the growth of the organization’s
market value (creation of the organization’s value). The
essence of the immaterial resources’ management
technique lies in transformation of the resource portfolio
and search for its most preferable configuration. It is
therefore necessary to use not only business processes’
management tools, but also the organization’s resource

9
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portfolio when elaborating a technique to create and
manage development of the organization’s innovation
environment.

Civil engineering as a type of activity has a significant
influence both on the organizational structure and the
structure of the resource portfolio of a construction
organization. As opposed to industrial organizations, in
the civil engineering sector, the design and development
stage (usually connected with innovative activity as the
greater share of R&D in the industry occurs during this
stage) is externalized and represents an independent
professional activity. Therefore, various organizations
performing design, construction, implementation and
operation can be engaged in implementation of a single
civil engineering project for fulfillment of its individual
stages.

Thus, an integrated method of resource portfolio
estimation in civil engineering should be structured on the
basis of the project life cycle stages. They are described
in more detail below.

During the pre-investment phase, the organization
faces the need to solve non-standard, unique tasks, to
make managerial decisions ¢ and within limited timeframe.
Therefore, the main focus should be on solving a unique
problem of a client. The efficiency of organization activity
lies not only in the solution (a result (innovative concept))
but also in individuals who suggested the given solution
and in the way it was conceived (innovation environment).
Operations performed during this stage are consistent
and cycled. Capability for permanent re-configuration of
the existing resource portfolio for resolving non-standard
problems is required, thus, the organization acts as per
the “economy of scope” logics. Organization’s activity is
estimated based on its efficiency (it does not mean that
it is efficient; it means that the most attention is paid to
efficiency), consequently, main efforts of the management
are aimed at reduction of coordination costs that define
organization’s activity efficiency. Thus, the main resource
of a construction organization at the pre-investment stage
is human assets in the form of skills, knowledge, expertise
and competences of personnel involved in the production
process. Therefore, the education and qualification level
of personnel (estimation of the human assets’ level)
significantly identifies the volume of the civil engineering
organization innovative potential.

During the investment phase of the life cycle of a
construction project, two scenarios are implemented:
preparing design and estimate documentation (DED)
and performing construction works. Conclusion of an
agreement with a General Contractor, works acceptance
and acquisition of a permit for civil engineering activities are
performed during the documentation preparation stage. The
production logics is similar to the previous (pre-investment)
stage, thus, resource transformation technologies represent
the most important management tools.

The leading resource at these two stages is human
assets facilitating the accomplishment of organization’s
goals and increasing the organization’s activity efficiency
level.

10
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An agreement with a General Contractor for fulfillment
of construction and installation works with subsequent
works acceptance is concluded at the construction
stage. Operations performed at this stage are consistent
and linear. Efficiency of organization’s activity at the
construction stage is defined by standardization and
formalization of production processes, repetition (economy
through training) and mass production (economy through
scale). Commitment to economic efficiency is naturally
created in the logics of the construction stage (the main
criterion for estimation of production activity that is in
constant focus of managerial attention). Therefore, main
efforts are aimed to reduce transaction costs (related to
efficiency). The concept of decrease in labor intensity
of production processes shall be applied in accordance
with the logics of this stage, and, therefore, innovative
development shall be arranged at the expense of
implementation of the corresponding technologies that
minimize labor of workers and replace them by robots
and equipment. For example, more than 550 various
automation and robotization systems for civil engineering
works and unattended civil engineering technologies were
developed and implemented in Japan within the last two
decades (Vin’kov et al., 2007).

A facility is commissioned at the post-investment stage
of the civil engineering project life cycle.

In summary, it can be said that the specifics of civil
engineering activity has a direct impact on innovative
development of civil engineering organizations. In
the context of development and implementation of an
innovative idea, there is a pronounced difference in the
structure and the size of the resource portfolio. Based on
the above, we determine the weights of resources in the
resource portfolio structure (Figs. 1, 2).

All resources 100%
Immaterial resources 73% Traditional economic resources 23%
Organizational Human Relationship Monetary resources Material
resources (25%) resources (30%) | resources (20%0) (15%) Tesources
(10%)
Public imaze Subc Cash (35%) Raw materials
(25%) (18%%) (10%a) 18%%
Busmess processes | Attitudes (11%4): Suppliers (10%) Tnvestments (43%4): Land (28%)
40% - behavior (28%) - attraction of investors /
- motivation lending activities (49%2)
(40%5) - proceeds from
- traits (32%) owners/shareholders
51%
Intellectual Perzonal relations Clients (13%4) Guarantess (20%) Structures
property (33%): (105 (30%)
- patents (319)
- regulations (18%40)
- projects (26%:)
- guality standards
25%)
Knowledge (18%) Customers (12%) Subsidies (31%%) Equipment
)
Skills (18%) Owners sharehelders Public fimding (49%5)
(12%)
Intellectual Competitors (11%)
flexibility (23%6):
- innovations
(45%%)
- problem
statement (23%5)
- problem solution
(0%
Financial institutions
(12%)
State (15%
Local commumties
(5%}

Fig. 1. Determining the weights for the resource portfolio
of a construction organization during life cycle stages
of a construction project (pre-investment, preparation

of design and estimate documentation)
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T e — N v P T Conclusion

‘Organizational Human Relationshij Monetary resources Marterial H H
resources (1506) | resources (3006) | resources (20%) =05 rerce In the_ course of this study, the analysis of the
P e o St G Fart maet construcltlon sec;tor was c.:on.ducted, and _the extrenlwely. low
Busineézﬂ %.cessa tr;u:f:r(gs)) Suppliers (10%) _aﬁi?;?fgﬁimgn ; Tand (28%) Ievel. of II:\I:10V3tIV6 act|V|ty m_ construction orgamzaho_ns
“motiaton g st (492 was |dent|f|.eld (am_ong qtherthlngs, duetothe co_nserv.altlve
- raits (32%) e shashcldr nature of civil engineering as a type of economic activity).
Tl | Feromallions | Ol 030 Guarantess (073 Stuchas !—Io_we_ver, at tlhe current stage of th.elsomety develqpment,
PG it is innovations that are the driving force behind the
< projees 6% economic growth both at the level of the organization
Q%) TS e T ST e and the economy as a whole. The nature and areas of
T T Q4 use of the innovative component radically differ from the
e e @ AR implementation stage of a construction project. In the
flextbility (15%) context of the work done, the difference in the structure
e and size of the resource portfolio with the weight for each
e aton resource was given. This approach should be included
e B o in the integrated method of assessment of the resource
S i portfolio and innovative environment of a construction

Loy iies organization.

Fig. 2. Determining the weights for the resource portfolio
of a construction organization during life cycle stages of
a construction project (investment, construction)
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