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The productivity of an industrial housing  
construction enterprise as the main indicator 
of the potential intensity growth  
of the production and construction system
The heterogeneity of products and consumed resources can make it impossible to measure the  productivity 
of  construction enterprises and the construction industry as a whole. Man-hours cannot be added to cubic meters 
used as a measure of placed concrete mix or to rubles used as a measure of durable equipment, kilowatt-hours, 
etc. to obtain the total value of resources. Kazan DSK PJSC or Samolet construction group cannot use the method 
of continuous concreting to add two square meters of exterior panels to two square meters of constructed frames 
of residential and commercial real estate to find the final product. Since gains and losses, related to productivity, 
are distributed by a housing construction company between consumers through price systems, it seems appro-
priate to use money as the measure of this system to analyze this distribution. The ruble serves as a convenient 
common denominator in Russia. However, the ruble is a variable value, especially in the current economic envi-
ronment. These fluctuations must be minimized when the ruble, a monetary unit, is used as an aggregation tool. 
One of the main features of the proposed approach is the availability of an appropriate corrective (revaluation) 
mechanism. This method allows:
•	 measuring the impact of productivity changes on profits;
•	 learning how acceptable and reasonable productivity changes are in relation to the  integral indicator 

of potential intensity of an enterprise;
•	 identifying the  impact of productivity on the competitive position in terms of the  location of residential 

and commercial real estate.
The article assesses the main criteria of potential intensity (performance) and their impact on profitability 
and  productivity.
Keywords: potential intensity, productivity, profitability measures, total income, total expenses, cost, return on 
assets

GENERAL PROBLEM STATEMENT

In the production and construction system of an in­
dustrial housing construction enterprise (hereinaf­
ter — DSK), labour productivity growth (Pl) can be 

boosted if:

• cost prices go down, while the amount of fini­

shed construction products (hereinafter, FCP) 

goes up (Fig. 1, a);

• the volume of finished construction products 

grows faster than the cost prices;

• the volume of finished products do not change 

for a long time, and their cost goes down (for 

example, as a result of regional innovation pro­

grammes (Fig. 1, b));

• the volume of finished construction products 

grows at a constant cost;

• the volume of finished construction products 

decreases slightly, while the cost price grows 

at a slow pace.

It is known that innovations and investments are 

the main drivers of reproduction of capital and labour 

productivity growth at DSK enterprises [1, 2]. Capex as 

an investment in the development of the production 

and engineering potential of an industrial housing con­
struction enterprise can be allocated by reducing 
the cost of production during the construction of new 
and reconstruction of existing production facilities [3].

As is known, for industrial housing construction 
enterprises, the main form of production is a com­
bination, which means a technological combina­
tion of interrelated heterogeneous productions and 
their technical and economic unity with construc­
tion [4].

For the effective use of capex, it is important to 
have options for a rational combination of production, 
technical potential, technological potentials (means of 
production, such as tools, working conditions, labour 
items and labor resources) with the financial and eco­
nomic potential (financial resources and intangible 
assets), which represent the total potential of the pro­
duction and construction system (Fig. 2) [5].

In general, the total production and technical 
potential is determined by the integral criterion of ef­
fectiveness (potential intensity), which includes a set 
of indicators [6]: resource concentration — RC, effi­
ciency — E, product quality — Q, productivity — Pl, 
the level of activity of labor resources — W, innova­
tions — I, profitability — P (Fig. 2).

V(t) = UN
i,j,k = [{RC},{E},{Q},{PI},{W},{I},{P},R,C]V(t)→max,		                 (1)

where R is the aggregate risk level of an investment 
project (programme); C is the indicator of sufficiency 
of the total resources.

The potential intensity of the production and con­
struction system of an industrial housing construction 
enterprise is understood as the effectiveness of 
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Fig. 1. Options a) and b) are to increase the labour productivity (Pl) of industrial housing construction enterprises: a — by increasing 
the volume of FCP; b — by reducing the cost
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productivity of its activities, when the ratio between what the system 
produces and the available resources of the “proper” type spent 
on the production of finished construction products allows for its high 
performance in the long term from the perspective of income and ex­
penses of the system.

THE PROPOSED METHOD OF PERFORMANCE 
MANAGEMENT

Capital construction needs production and circulating assets 
to perform its activities [7]. The working capital of enterprises is 
in continuous motion. It is known that a change in the value of 
working capital is expressed in the following form:

M – P... FCP ...P' – M',		         (2)

where M is a change in the monetary form (value), P is a product 
(service), FCP means finished construction products.

This is a classical pattern. Industry-specific engineering 
and economic features of industrial housing construction enterprises 
determine the features of the turnover of funds in capital construction 
due to the fact that construction is characterized by a relatively long 
duration of production and technological cycles, and this is its first 
feature [8]. Suffice it to say that the renovation of existing buildings 
may take several years. Prerequisites for reducing the duration of 
construction in progress are the management of the duration of pro­
duction, technological and construction cycles. It can reduce 
the term of construction and eliminate the “spraying” of funds due to 
the simultaneous concentration of production, technical, technologi­
cal, financial and economic potentials at the start-up facilities of 
the urban renewal programme.

Secondly, construction production is not stationary. Unlike in­
dustrial enterprises, where means of labour and labour force are 
geographically connected to a certain place, and the product of 
labour leaves the place of production, in construction it is not 
the product of labour (finished products and non-production fixed 
assets) that moves, but the means of labour and labour force. 
The need to move means of production from one construction site 
to another disrupts the continuity of the production process.

Thirdly, construction means unique work. This implies various 
functions of developers and contractors.

Fourth, not one, but several specialized construction organiza­
tions, including transport and logistics firms, are usually engaged 
in the industrial production of structures on the construction site. 

Due to the further specialization of contractors, the composition 

and structure of the working capital of individual corporate contrac­

tors may differ significantly from the average industry composition 

and structure of the working capital [9]. 

Stages of circulation of funds in construction differ depending 

on whether calculations are made for the stages of work or fully 

completed facilities.

A customer or a management company (depending on the cho­

sen organizational form of management and the type of contract) 

wires money to pay for the equipment and certain types of materials 

transferred to the contractor. The contractor transforms the mone­

tary form of value into the commodity one [10].

Next, the production maintenance process takes place. Inven­

tory (products, materials, structures) and equipment arrive at the con­

struction site, where their value is transferred to the newly created 

product as a result of the application of labour to them. The volume 

of construction and installation work is accounted for on the contrac­

tor's balance sheet as work in progress, while the equipment com­

missioned for installation continues to be accounted for on the de­

veloper's balance sheet.

For a contractor, the completion and delivery of a stage of 

work means the completion of the circulation of funds, although 

for the whole construction project it is nothing more than conti­

nued circulation of working capital in the process of production.

If we proceed from the fact that unfinished construction ac­

counted for on the developer's balance sheet is not a current asset 

(which is not a fixed asset yet), but as it is moved to the contractor's 

balance sheet, it acquires the function of working capital, but 

the  economic nature of unfinished construction listed by develo­

pers remains unclear.

A fundamental solution to the problem of unity of working capi­

tal is especially important, since in the future settlements between 

developers and contractors will be made only for fully operational 

facilities and enterprises according to formula 3. 

M – P ... FCP ...P' – M' – M – Ce... FCP ... P' – M',	        (3)

where Ce is the cost of equipment purchased and installed by 

the developer.

In contrast to the pattern of circulation of funds in the calcula­

tions made for the stages of work, the scope of work, performed by 

developers, has no unfinished construction.

Fig. 2. Hypothetical cause-and-effect relationships between the meters (criteria) of effectiveness of the potential intensity of the production 
and construction system
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 Constructed structures and various products are listed as part of 
the production stock of contractors: reinforced concrete, concrete, 
metal, wood, as well as electrical and sanitary units, blanks, etc. Basic 
building materials, structures and products, such as cement and con­
crete mixtures, metal and metal products, timber, sanitary and electri­
cal materials, roofing, etc. rank high among the production stock. The 
share of basic building materials accounts for more than 50 % of the 
production stock held by the contractor. Other auxiliary materials are 
necessary for the maintenance of construction operations (cleaning, 
lubricating, etc.); spare parts of machines and equipment, non-inven­
tory containers are not treated as fixed assets (barrels, bags, etc.) 
needed for temporary buildings and household premises [11].

At the same time, the following four options can boost the ag­
gregate potential of industrial housing construction enterprises 
and  improve the labour productivity in the future (Fig. 4). 

For each of the four options (see Fig. 3) actual tf and standard tn 
of the duration of production and construction processes are deter­
mined [12]. After identifying the optimal duration of the process, 
only those options that meet the conditions are accepted tf.opt ≤ tn.

EVALUATION OF POTENTIAL INTENSITY CRITERIA

The ratio between productivity, cost recovery and profitability is 
presented in formula (4).
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Currently, it is evident that the behaviour of a manager of an  in­
dustrial housing construction enterprise depends more on his ideas 
than “reality”. Nowadays managers believe that their freedom of 
action is largely limited by uncontrolled factors. Potentially, this cir­
cumstance can have an impact on the prospects for measuring 
productivity [13].

When using formula (4), they try to develop and deepen the  tra­
ditional profit analysis (Сolumn 3). They realize that the ability to 
assess the causes of profit changes is an important element of 
the control system. At the same time, the ratio between the actual 

Fig. 3. The total potential of the  production and construction 
system (the case of Kazan DSK PJSC): 1 — planned value; 2 — 
actual value
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and standard duration of the production and construction process 

determines the potential of the labour productivity growth Pl: 

 � ��
= � �� �
� �

  Σ
1–  100 % ,i n

f

Q D T
Pl

Q T
	        (5)

where Q — construction cost; Di — total damages; Tn — standard 

duration; Tf — actual duration. 

Indicators of capital return R and labour productivity Pl are in­
terrelated as follows:

R 	                        (6)

where V is the the volume of the construction works; u is the aver­
age number of employees/workers engaged in construction and in­
stallation; F is the cost of fixed assets used in the performance of 

Fig. 5. The process of managing the performance of the DSK
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Производительность предприятия 
индустриального домостроения как 
главный индикатор роста 
потенциалоемкости производственно-
строительной системы
Измерению производительности на  предприятиях строй-
индустрии и  в  строительной отрасли в  целом может по-
мешать разнообразие производимой продукции и  ис-

пользуемых ресурсов. Человеко-часы нельзя складывать  
с  м3 выложенной бетонной смеси, рублями капитального 
оборудования, киловатт-часами и  т.п. для получения сум-
марных ресурсов. ПАО «Казанский ДСК» или строительная 
группа «Самолет» не вправе складывать м2 наружных па-
нелей, м2 построенных каркасных площадей объектов жи-
лой и коммерческой недвижимости методом непрерывного 
бетонирования и т.п., чтобы получить итоговую продукцию. 
Так как выигрыш и потери, связанные с производительно-
стью, распределяются через системы цен между потреби-

construction work; K is the capital intensity of the labour of one 
employee/worker employed at the DSK enterprise (including main 
production and construction) [14]. 

The net profit amount in itself is not a sufficient reason to assess 
the potential intensity of an industrial housing construction enter­
prise or the efficiency of using its production and technical poten­
tial, including labour resources (workforce).

Net profit can only confirm that a satisfactory balance between 
income and costs has been achieved. Let's go back to formula (4).

Formula (4) shows the main ratio of productivity, a  change 
in the volume of production to a change in costs. Each organizational 
system has its own performance index for each resource. Column 2 
shows the cost recovery index, i.e. a change in product prices relative 
to a change in resource prices. Column 3 shows the profitability index. 
Given that all other factors are constant, namely the prices of products 
and resources, an increase in the productivity index will entail an in­
crease in profits [15]. Similarly, with constant volumes and a long-term 
cost recovery index (product prices are rising faster than prices of cost 
elements), profits will be positive, at least, in the short term.

The effectiveness of the integral indicator of potential intensity 
should be diagnosed using the minimum number of most informa­
tive, non-duplicating relative indicators of production and construc­
tion activities. 

As an option, it is proposed to use a resource approach based 
on determining the value of the DSK enterprise productivity per unit 
of production and financial resources (balance sheet currency) 
with the definition of the areas of efficiency of the use of potential in­
tensity V(t) as the critical value, optimal (normal) value, rational value.

 � � �.  .eff use
PfE V t

resources
		          (7)

FINAL PART 

A rational value can only be achieved in the case of high poten­
tial intensity (efficiency) of the production and construction system 
due to the proper organization of labour and motivation of adminis­
trative and managerial personnel (labour resources P1) related to 
the structure of fixed assets P3, current and intangible assets  
(P2 and P1), which implies the potential efficiency of their use with 
minimal resources and time.

Fig. 5 shows the process of managing the productivity of an  in­
dustrial housing construction enterprise and achieving the maxi­
mum value of V(t).

The specific weight of the influence of a group of indicators 
on the integral indicator V(t) is distributed as follows (according to 
the analysis of the activities of 22 DSK):

• business activity indicators (productivity, return on funds) — 
37 %;

• financial stability indicators — 42 %;

• solvency indicators — 8 %;

• profitability indicators — 13 %.
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телями предприятием домостроения, то для анализа тако-
го распределения представляется уместным использовать 
мерило этой системы — деньги; в России удобным общим 
знаменателем служит рубль. Однако рубль — величина пе-
ременная, особенно в нынешних экономических условиях. 
При использовании денежной единицы рубля в  качестве 
инструмента агрегирования эти колебания необходимо ми-
нимизировать. Одна из  главных особенностей предлага-
емого подхода состоит в  наличии соответствующего кор-
ректирующего (ревальвирующего) механизма. Этот метод 
позволяет:

• измерять степень влияния изменений производительности 
на прибыль; 

• определять, насколько приемлемы и  разумны изменения 
производительности в  отношении интегрального показате-
ля потенциалоемкости предприятия;

• установить влияние уровня производительности предприя-
тия на его конкурентные позиции на территориальном уров-
не жилищной и коммерческой недвижимости.

В  статье дается оценка основным критериям потенциало-
емкости (результативность) и  их влияние на  прибыльность 
и производительность [1].

Ключевые слова: потенциалоемкость, производитель-
ность, меры прибыльности, совокупные доходы, совокупные 
расходы, себестоимость, фондоотдача
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