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BUILDING MATERIALS INDUSTRY FORECAST-BASED SHORT-TERM
PRODUCTION PLAN DEVELOPMENT TOOLKIT

The article considers the methods and tools for the short-term planning of the production and eco-
nomic activity of the building materials industry of the Republic of Belarus. The building materials indus-
try is currently facing difficulties in the marketing of production. The solution these problems requires
the coordination of the production of the building materials with their consumption by the construction
industry. The high seasonality of the both considered sectors requires synchronization of the plans for
the production of building materials and their consumption in construction.

The planning is proposed to be based on the forecasting of the activities of the industries. The fore-
cast of production is checked for compliance with the requirements of construction. In case of their in-
consistency the numerical values of the differences and the months when they appear are revealed and
specific measures to change the forecast of production of building materials for it to be coordinated
with the construction are planned.

A software tool has been developed to calculate the forecasts of the two sectors and check their
synchronization. The average forecast accuracy indices is 3.17% for the building materials industry and
7.44% for the construction, that is rather high. The developed planning toolkit is proposed to be used by
the planning authorities of the Ministry of Architecture and Construction of the Republic of Belarus.
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A. C. CoboneBcknii
Bbenopycckuii rocyjapcTBeHHbIN TEXHONIOTMUYECKUI YHUBEPCUTET

HHCTPYMEHTAPHPI KPATKOCPOYHOI'O IINTAHUPOBAHUA
NPOU3BOACTBEHHOU AEATEJIBHOCTH NPOMBIIIVIEHHOCTH
CTPOUTEJIbBHBIX MATEPUAJIOB, OCHOBAHHBIU HA ITPOI'HO3UPOBAHUN

B cTatee paccMaTpuBaIOTCSI METOABI U MHCTPYMEHTHI JUIsl KPAaTKOCPOUHOTO MJIAaHUPOBAHUS MPOU3-
BOJICTBEHHO-XO35IMCTBEHHOH JIEATEIBHOCTH TIPOMBIIIJIEHHOCTH CTPOMUTEIBbHBIX MaTepruasioB PeciryOimku
Benapycs. B HacTosimee Bpems IpOMBIIUIEHHOCTh CTPOUTENILHBIX MaTEPHAIOB HCIIBITHIBACT TPYAHOCTH
co cObITOM mpoayKiuy. Pemenue 31oil mpobdiaemMsl TpeOyeT coryiacoBaHMs IPOU3BOICTBA CTPOUTEIBHBIX
MaTepHasIoB ¢ UX MOTPeOICHUEM CTPOUTEIBCTBOM. BhICOKas Ce30HHOCTh EATENbHOCTH 00EHX paccMaTpH-
BaEMBIX OTpaciel MPUBOIUT K HEOOXOUMOCTH CUHXPOHU3AIIUH TJIAHOB NMPOU3BOACTBA CTPOUTEIBHBIX
MaTepHalioB U UX NOTPEOJICHUS B CTPOUTENIBCTBE 110 00bEeMaM M BPEMEHH.

I[Npenmonaraercs, YTo MIAHUPOBAHKUE OyJET OCHOBAHO Ha MPOTHO3MPOBAHUHM JESTEILHOCTH OTpacieii.
[TporHo3 mpou3BOACTBA CTPOUTEIBHBIX MAaTEPHAIOB MPOBEPSETCS HA COOTBETCTBUE TPEOOBAHMIM
CTPOUTENILCTBA MO UX MOTpebsieHN 0. B cirydae HapymeHns Takux TpeOOBaHHH BBISBIIAIOTCS YHCIIOBbBIE
3HAUCHUS] Pa3IMUMid U MECAIbI X MOSBICHUS U HAMEUAOTCsl KOHKPETHBIE MEpPhI 110 M3MEHEHHIO MPOrHO3a
MIPOU3BOJCTBA CTPOMTENBHBIX MATEPUATIOB JJI €r0 COINIACOBAHHUS CO CTPOMUTENLCTBOM. COrnacoBaHHBIN
MIPOTHO3 MPHUHUMAETCA B KAYECTBE MHIUKATUBHOIO IUIAHA, KOTOPBIA MPENOCTABISIETCS MIPEIPUITHIM,
MIPOMU3BOASIINM CTPOUTEIBHBIE MaTEPUAITIBI.

PazpaboTan mporpaMMHBII HHCTPYMEHT JUIS pacdeTa MPOTHO30B NPOM3BOACTBA B JIBYX OTPACISIX U
MIPOBEPKU X CHMHXPOHU3ALHUU JPYT C IPyroM. TeXHHUEeCKH OH pean30BaH B BUJIE MPOrPAMMHOTO MOYJIS
Ha si3pike VBA B mpukiagnom makere MS Excel. IIpoBenena omeHka TOYHOCTH MPOTHO32 METOIOM
PETPOCIIEKTHBHOTO NMPOrHO3UpoBaHusL. Cpe/Hie IMOKa3aTeNy OTKIOHEHHS IPOrHO3HBIX 3HAYCHUH OT (haKTH-
YECKUX COCTaBIIIOT 3,17% IIst MPOMBIIIIIEHHOCTH CTPOUTEIBHBIX MaTeprasioB U 7,44% — JUIsl CTPOUTENBCTRA,
YTO SIBJISETCS JIOCTATOYHO BBICOKMM IIOKa3aresieM. Pa3paOoTaHHBIN MHCTPYMEHTApHi MIaHUPOBAHUS
MIPEAJIaracTcsl UCHOIb30BaTh OpraHaM IJIaHUPOBaHUA MHUHHCTEPCTBA apXUTEKTYPBl U CTPOUTEIHCTBA
Pecny6nuku benapych B mponecce 0TpacieBoro yupasieHHUs.
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Introduction. The importance of the building
materials industry as a sector of the national economy
is determined by the fact, that it acts as the resource
base for the functioning of the construction, and the
construction is the industry that has a significant
multiplier effect for the development of the national
economy [1]. The building materials industry cre-
ates industrial products to be consumed by the con-
struction industry, that creates housing and other
facilities using them [2, 3]. The building materials
industry, however, is currently facing significant
difficulties. The rate of deterioration of the fixed
assets and material consumption is high, the labor
productivity and profitability has been decreasing
lately [4, p. 4849, 52-53]. It results in the high costs
of the maintenance of the fixed assets. The building
materials industry is an energy-intensive sector of
the economy of the republic, natural gas being the
most commonly used source of energy [5]. All of
the above results in the decrease of profitability of
the building materials industry.

The building materials industry is currently also
experiencing complications in acquiring the finan-
cial resources to overcome its problems. The President
of the Republic of Belarus has paid attention to the
importance of development of the system approaches
to solving the problems of the building materials
industry now [6].

As the construction materials are largely con-
sumed in the domestic market, the solution of the
marketing problems of the building materials indus-
try requires the coordination of its production with
the consumption of the materials by the construc-
tion industry. This, in its turn, requires the appro-
priate planning of production in the building mate-
rials industry: the planning has to take into account
the peculiarities of the business cycle of the build-
ing materials industry and construction.

The definition of the planning as an independent
form of management activity has been carried out
since the very beginning of the formation of man-
agement as a scientific discipline [7, 25]. The re-
searchers have been noting since very beginning
that the planning itself could not change the state
in the future — it was only the basis for the actions
that bring the desired future closer [8, p. 17-36].
The importance of planning in modern conditions
is also stated by the researchers [9—12].

The researchers state out that the increasing
availability of the modern digital tools in the can
be used for planning production [13, 14] and their
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use can fosters the effectiveness of the economic
activity [15, 16].

Main part. The sectoral planning in the Republic
of Belarus is currently implemented on the base of
the top-down principle [17, 18]. The planning of
the business activities of the building materials in-
dustry is carried out by the Ministry of Architecture
and Construction [19]. The basis for planning is the
National Strategy for the Sustainable Socio-Economic
Development of the Republic of Belarus up to
2030 [20]. The Program for the Socio-Economic
Development of the Republic of Belarus is been
developed on its base and is adopted by the Council
of Ministers of the Republic of Belarus [21]. The Min-
istry of Architecture and Construction of the Republic
of Belarus draws up annual work plans of enterprises
subordinate to it on the basis of the mentioned Pro-
gram [22]. The Ministry of Architecture and Construc-
tion of the Republic of Belarus draws up the work
plans of enterprises that subordinate to it. Later the
enterprises report to the Ministry on the implemen-
tation of the plans. The process of drawing up plans
is aimed at bringing the values of the indicators of
to subordinate enterprises and obliging them to
achieve the specified values [23].

One should take into account the peculiarities
of activity of the building materials industry and
construction. Significant cyclic fluctuations in pro-
duction volumes and production efficiency during
the year due to the influence of seasonality are an
essential feature of the building materials industry.
The amplitude of seasonal fluctuations is about 40%
of the average annual output and it reaches 100%
of the annual output for certain enterprises in some
years [24]. The presence of cyclic fluctuations in
the production and business activity of the building
terials industry and corresponding sectors requires
mataking them into account while framing the produc-
tion plan. The adoption of this proposition allows us to
obtain a short-term plan for the production of building
materials, in which the dynamics of their production is
synchronized with the dynamics of their consumption.
This requires taking a month as the period of planning.

The next proposition is the basing of the plan-
ning on forecasting the activities of the industries.
Forecasting the production determines the volumes
that can be achieved by the building materials indus-
try. Then the plan is justified and confirmed by the
industry capabilities. Forecasting the construction
of buildings determines the volumes of activity that
consumes the materials.
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The forecast of production of the building ma-
terials industry is checked for compliance with the
requirements of construction. In case of their incon-
sistency the numerical values of the differences and
the months when they appear are revealed and spe-
cific measures to change the forecast of production
of building materials for it to be coordinated with
the construction are planned. The implementation
of these measures allows the building materials in-
dustry to fulfill the tasks that construction has set
before it. The forecast of production of the building
materials industry is carried through again after the
implementation of these measures, it is checked for
compliance with the construction. The cycle con-
tinues until the forecast of production of the build-
ing materials coordinates with the forecast of con-
struction — this final forecast is taken as the plan to
be fulfilled.

Research tools. The realization of the proposed
forecasting and planning system requires the appro-
priate math tools. The econometric science uses a
variety of methods for analyzing and predicting the
dynamic series of indicators subject to the influence
of cyclic fluctuations. The majority of methods use
the seasonal decomposition, that postulates the in-
dependence of the trend and seasonal components.
However, the results of studies indicate that the clas-
sical seasonal decomposition is not necessary cor-
rect. The research [25, p. 75] confirms that season-
al fluctuations can affect long-term economic cycle
trends, changing them. The statement of the signif-
icant influence of seasonal fluctuations on the fun-
damentals of the production and economic activity
of the building materials industry is taken into ac-
count in the given article.

In this case we consider that attention should
be paid to Nikitin’s business activity index calcu-
lated by the Bank of Russia [26]. The method pro-
poses the calculation of the time-series of individual
indices that reflect the changes in the monthly dy-
namics of production of specific types of products.
The group indices are formed by aggregating indi-
vidual indices. They characterize the change in the
total economic activity of the sectors. The method al-
so includes the forecasting tool. The predicted values
of the production indices are calculated by the next
formula, according to it:

a- (nx—l,y)a +b (nx—Z,y)b

a b
n, = (nxl,;;)b (nxflyfl) (1)

where 7y, , — index of production for year x month
y; x — number of year; y — number of month; a —
correcting coefficient for year x—1; b — correcting
coefficient for year x—2 [27].

The a and b coefficients are calculated from the
former years data. This instrument is a powerful tool,
that considers the trend and the seasonal changes as
the whole, without seasonal decomposition. However,
the formula (1) postulates the invariability of the shape
of the seasonal cycle. The calculation of the a and
b coefficients by simply taking all indexes of pro-
duction in the formula (1) from the sets of the for-
mer years data and solving the resulting equation
does not satisfy us either. In this case we propose to
introduce the changes into Nikitin’s forecast model.
The resulting formula has the following form:

x=Ly J, (2)
x-1, y-1

where a, — correcting coefficient for month y of
year ¢—1.

The use of the array of a, coefficients instead
of a single a value allows to take into account the
change of the shape of the seasonal cycle. The array
of ay coefficients is calculated using the software

tool, that solves the following task with a 4 decimal
places accuracy:

Z{ Py -a,- oty jeo. (3)

n =n ‘ra.
X, x, y—1
y y ( y n

ux—l,y—l

The proposed software tool has been implement-
ed as the MS Excel module written in VBA pro-
gramming language. The available indices for the
4 former years are used as the study sample for the
ay, calculation. The obtained set of a, coefficients is
used for the forecasting of the values of the produc-
tion indices for the next 2 years.

The next step is the correlation and regression
analysis. As the result the regression model, where
the construction index is a dependent variable and
the building materials industry is an independent
variable, is made. Later the forecasted indices of
the production of the building materials industry
are checked for compliance with the requirements
of construction. It is fulfilled by comparing of the
forecasted construction indices with its indices, calcu-
lated according to the regression model, taking the
forecasted building materials industry indices as
the independent variables. If the indices according
to the regression model are not less than the fore-
casted indices, than the building materials industry
provides the construction with material resources at
the right time and in the right quantities.

Calculations and results. The forecasts of the
production of the building materials industry and
construction have been fulfilled using the proposed
program module. The obtained forecasted indices
have been afterwards compared to the actual indices
of the named sectors. This has given the possibility
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to check the accuracy of the model using the external
criterion. The average difference between the fore-
casted and actual production indices is 3.17% for
the building materials industry and 7.44% for the
construction. The forecasted and actual indices of pro-
duction for the building materials industry and con-
struction are shown in the fig. 1, 2.
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Fig. 1. Forecasted and actual production indices
of the building materials industry
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Fig. 2. Forecasted and actual production
indices of the construction

The displayed charts and average difference values
indicate high accuracy of the forecasts obtained us-
ing the proposed toolkit.

The correlation and regression analysis of the ob-
served time-series of the production indices of the
building materials industry and construction has been
fulfilled using the statistical tools of MSExcel data anal-
ysis. The charts of the time-series of the two sectors

coincide in phase, have the same period equal to one
year, but they are shifted by several months relative
to each other, which indicates the presence of the dy-
namics lag between these indicators. The maxi-
mum value of the correlation coefficient between the
indices of production of these sectors is when the
dynamics of the building materials industry is two
months ahead of the dynamics of the construction.
This period can be considered as the average value
of the time of usage of the building materials: the
selling, transportation, preparation and use in construc-
tion. The following regression model has been made:

BUIL =16,956 + 0,889 BMI,
at /= 496,868, o.= 0,999,

where BUIL — shifted 2 month into future construc-
tion index, %; BMI — building materials production
index, %.

The model is statistically significant according
to the F-value and high o.

The values of the construction indices according
to the regression model (4) are higher than the fore-
casted indices, that means that the building materials
industry is going to give the related sector enough
material resources at the right time on a monthly
basis and no corrections are necessary. This means
that the building materials industry will fulfill its role
in the national economy and the monthly forecast
of the building materials industry production indices
should be taken as the plan.

Conclusion. The developed toolkit is proposed
to be used by the planning authorities of the Ministry
of Architecture and Construction of the Republic of
Belarus to improve planning work in the organiza-
tions of the building materials industry. The proposed
planning tools have high accuracy of the forecasts.
The main part of economic effect of the applied use
of the proposed planning toolkit is the indirect one.
It is in making management decisions more appro-
priate to the future operating conditions. The planning
using the proposed methods allows to scientifically
substantiate resource plans for the activity of the
construction. The implementation of the proposed
methods via the developed software modules in the
Microsoft Excel reduces the complexity and increas-
es the efficiency of calculations. The further devel-
opment of the proposed toolkit is in the determina-
tion of the results of the changes introduction into
the observed dynamics of the economic activities
of the sectors under consideration in a formalized
form with a monthly period, which allows to supple-
ment the made forecasts by calculating an unlimited
number of changed plans for the scenario planning.

4)
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