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Recently planning and forecasting have become an integral part of work of any enter
prise. Due to the broad implementation of forecasting models, in this paper regression 
analysis is used as the main tool. At the same time, in the conditions of gradual economic 
growth the problem of environmental pollution is becoming more and more relevant. 
Nowadays the problem of global warming caused by emissions of greenhouse gases is of 
special concern. Thus, in this paper the regression model allowing to predict future level of 
emissions in the air depending on the extent of economic growth will be constructed. Be
sides, here statistics about the condition of atmospheric air of Belarus in recent years and 
some practical recommendations on application of the constructed model in public sector 
are provided.
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For the last decade environmental pollution and global warming have be
come one of the most important problems of mankind as they cause imbal
ance of all natural systems, which affects results of any human activity. Re
public of Belarus, as well as any other country, makes the contribution to pol
lution. For example, based on statistical data on pollution of atmospheric air 
in 2017 it is clear, that the industrial type of production is «the dirtiest» in 
Belarus (Fig. 1) [1].
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Fig. 1. Air pollutant emissions by the types of economic activity,
thousand tones

To identify basic causes of global warming it is also necessary to consider 
economic ones. However, sometimes it is quite difficult to select only one

446

mailto:Katerina.Smolnik@mail.ru


economic reason for this phenomenon, therefore scientists sometimes choose 
such generalized reason as economic growth of the country in general.

While constructing a regression model that will estimate the influence of 
economic growth on the environment, first we are to identify an explaining 
(exogenous) and an explained (endogenous) variables [2, p. 91-98]. Nowa
days the level of greenhouse gases emissions is considered to be the most im
portant indicator while estimating the pressure on the environment, because 
greenhouse gases are thought to be the basic driving force of global warming. 
That’s why in proposed regression model the level o f air pollutant emissions 
in Belarus, measured in thousand tones, will be considered an explained vari
able (Y).

As for monitoring the changes in economic development, basically GDP or 
DGP per capita is used. According to this, in proposed regression model GPD 
per capita in Belarusian rubles will be considered an explaining variable (X).

At the first stage of building the regression model -  specification -  the 
type of relation between variables (linear/non-linear) is to be determined. For 
this purpose, the dataset on Republic of Belarus during 2000-2017 will be 
used (table 1).

Table1
Input data for regression analysis

Year Air pollutant emissions (thsd. t) GDP per capita (BYN)
2000 1341 91,5
2001 1319 173
2002 1307 264,9
2003 1327 373,2
2004 1360 513,8
2005 1418 673,3
2006 1561 825,3
2007 1531 1016,3
2008 1598 1362,2
2009 1594 1494,6
2010 1319 1796,2
2011 1315 3243,3
2012 1389 5786
2013 1374 7085,2
2014 1344 8504,8
2015 1259 9474,5
2016 1245 9993
2017 1241 11076

Note: data from National Statistic Committee

To do the following graphical method is implemented (Fig. 2). As a result, 
we get an inverted parabola, which is not really typical for the relation be-
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tween the indicator of economic growth and the indicator of the level of air 
pollution. Usually the level of air pollution during the period of economic 
growth is expected to rise continuously, but here we have the period of 
growth and the recession period following it while there is ongoing economic 
growth. How to explain this phenomenon?
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•  Air pollutant emissions 
during 2000-2017, 
thousand tones

Fig. 2. The relation between air pollutant emissions 
and GDP per capita in Belarus during 2000-2017

In the 20th century the American economist Simon Kuznets put forward a 
hypothesis about the U-shaped form of income inequality curve at certain 
stages of economic development. Later, after a research by Princeton econo
mists Gene Grossman and Alan Kruger, the Kuznets curve was used in envi
ronmental policy [3]. Ecological Kuznets curve shows that at the early stages 
of development the pollution level is rising, but after some point there’s re
verse process [4]. According to this, our findings make possible the applica
tion of Kuznets curve concept for describing the development of Belarus. 
Thus in this paper linear regression model with squared relation between vari
ables is presented:

y = ßo* + ßiX,* + e, ß,X,* = b,(-x2).
At the parametrization stage Excel data analysis package «regression» is 

used to calculate the coefficients of the regression. After that the regression 
equation is worked out:

у = 1421,376083 -  0,003 76643914 *(x2).
During the further research, at a verification stage, we conclude that the 

model has average exactness (R =0.594769). Despite the average exactness, 
the model successfully goes through the stages of checking the statistical sig
nificance of R and testing the hypotheses of the regression coefficients sig
nificance. However, when checking feasibility of premises of MSL it turns 
out that the model has positive autocorrelation, though weak. In case of ignor
ing the existence of this phenomenon the model loses its accuracy. Therefore 
it is necessary to correct the model on autocorrelation by means of the
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autoregression scheme of the first order -  AR(1). After the correction the 
ready adjusted model is received:

у = 337,7211835 -0,752499465*(x2).
Apart from strong sides, the model built has some disadvantages, such as 

the inclusion of only one explaining variable (GDP per capita), medium ex
actness and the existence of autocorrelation.

Despite the disadvantages, the model built is a subject to improvement and 
can serve as an excellent prediction tool. What’s more, the findings may find 
practical application in public sector in the field of environmental protection 
decisions and environmental management for:

• the establishment of environmental standards by the state (the model 
built will allow measuring the dynamics of future pollution and make 
adjustments to the development programs);

• justifying the need to develop and search for cleaner production and 
alternative energy sources, etc. (the model constructed for the Republic of 
Belarus can be adjusted for specific enterprises. Thereby, their toxicity will be 
evaluated and questions about the reformation of production will be raised);

• the implementation of the Green Economy concept to the economy of 
Belarus (with the help of the model built we can estimate the future volume of 
pollution and aim at the active implementation of the Green Economy).
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