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The purpose of this study is to examine the relationship between CO2 
emissions and economic growth. The basic data for the survey were 
primarily obtained from the EU statistical database. I examined the 
background of the changes, the change of the emission and the effect of 
the big cycles of the world economy on the CO2 emission. It can be stated 
that during the downturns of the economic cycles the CO2 emission also 
decreases, and the CO2 emissions of the former socialist countries take 
lower values than the more developed Western European countries due to 
the lower production emissions. 

One of the greatest challenges facing humanity today is to tackle the 
problem of global warming. The gradual rise in the average temperature 
of our planet is caused by a variety of greenhouse gases. From these, 
however, carbon dioxide is the most important. Rising atmospheric 
concentrations of carbon dioxide to levels unprecedented in the history of 
mankind, which has recently reached 400 ppm, are fundamentally 
anthropogenic phenomena that are closely linked to economic activity 
and, therefore, to take global economic responsibility to avoid an 
ecological disaster need. As a consequence, more and more economic 
research is addressing the relationship between economic growth and 
carbon emissions. Most of these focus on long-term effects, although this 
study analyses short-term effects which can lead to relevant results. In 
my paper, I seek to examine short-term effects, given that many of the 
factors that determine the GDP of a given year may influence the level of 
emissions in subsequent years. It is also peculiar that this article does not 
examine the relationships at the global level, but mainly in relation to 
Hungary. 

The Hungarian economy is one of the least competitive economies in 
the region. The problematic factors identified by the World Economic 
Forum are regulatory uncertainties, administrative incompetences, high 
levels of corruption, etc., which have been deteriorating or unchanged for 
years. 

Labor productivity is under than optimal, highlighting the general 
problem of the Hungarian economy: Hungarian workers give low added 
value with low efficiency. Labor productivity is affected by physical capital 
per worker, human capital per worker, or technology used in production. 
Hungarian workers are working in a capital-deprived environment, they 
are generally unqualified, and most of the domestic economic operators 
use outdated production technologies. Rapid employment growth has 
been accompanied by a deterioration in quality and skills. With the 
emergence of non-innovative investors in the country, the proliferation of 
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'assembly plants' and its higher share have increased the weight of low 
value added sectors, further eroding productivity. The level of investments 
does not allow for the replacement of depreciation due to depreciation. 
Failure to expand the means of production is an important barrier to long-
term economic growth. In addition to the low level of investment, the 
structural composition of investments is a problem: the investments made 
are mostly large-scale investments, while companies in the SME sector 
are underdeveloped (Büttl, 2018). 

In recent years, domestic economic growth has been accompanied by 
strong labor market expansion, relatively modest capital growth and a 
negative contribution from labor productivity growth. Employment growth 
is starting to come to a halt, but there are still potentially 450-500 
thousand people in reserve for inactive people, the unemployed, the 
public, and those who work abroad (Portfolio, 2018). 

 
Material and methodology 
 
The carbon footprint is the carbon generated by the end use of the 
products. The footprint thus shows how economically and sustainably we 
treat our various resources. (Footprints can be counted on any other 
pollutant.) Carbon dioxide is the most significant greenhouse gas. The 
final uses of products include private household and government 
consumption and the use of products for gross fixed capital formation, ie 
investments in buildings, factories, plants, motor vehicles and 
infrastructure. The calculation of the carbon footprint shall include all 
carbon dioxide emissions from the production of the final product, 
including emissions from intermediate inputs and from foreign operations. 
The domestic carbon footprint thus represents the amount of carbon 
dioxide emitted through the entire production chain as a result of 
domestic product demand, irrespective of the country or industry in which 
the carbon dioxide was actually emitted. The calculation model assumes 
that the imported products were also produced using technology similar to 
that of the domestic product. This is important because, according to 
international energy statistics, economies in some parts of the world tend 
to use more carbon-intensive production technologies than European 
countries. Carbon footprint estimates are based on environmental input-
output modeling. The data of the calculation model are provided by two 
data sources. Information on manufacturing is provided by air emissions 
and the use side, which show in detail the production and consumption 
activity of the national economy. The carbon footprint calculation model 
gives the emission values from the end product and end use and is 
therefore consumption based (Hajdú, 2001). 

The regression model is intended to describe a stochastic phenomenon 
as a function of its determinants for analytical or forecasting purposes. 
Selecting the result variable Y, which represents the phenomenon under 
study, and the X explanatory variables that play a role in the cause is the 
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first step in model specification. Thus, the random variable provides the 
stochastic nature of the model, thus judging the relationship between the 
model and reality. linear regression is a parametric regression model that 
assumes a linear relationship (in parameters) between the explanatory (X) 
and the explained (y) variable. When estimating linear regression, we try 
to fit a straight line to the sampling data (Ács et al., 2014). The linear 
relationship can be expressed as follows: 

 

 
Analysis 
 
The industrial structure of Hungary has changed since 1990, as we can 
see in the data of Figure 2. The earlier heavy industrial activity destroyed 
and maked the CO2 emissions decrease from that time. The main 
emission outputer were agriculture, heavy industry and bad machinery 
tolls. The socialist agriculture structure was tipically based on the larger 
farms and after 1990 these big farms were destroyed and the tolls were 
taken away. The heavy industry was focused in this era but there was a 
difference between the characteristics of the country and soviet industrial 
model.  
 

Figure 1. Hungarian CO2 emissions 1960-2014 in metric tons per capita 

 
Source: Data world bank, 2019 
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In the socialist era the effectiveness and respect of local characteristics 
were not in focus on the conditions and energy effectiveness of tools was 
not so high. Therefore and the ammortization of tools the value and 
conditions of these old tools are low. These tools make high level CO2 
emission. After these tools were scrapped in the 1990’s, the output of 
them declined and we can see the lower data after 1990. 
 

Table 1. GDP, GPD per capita and CO2 emission in Hungary 2009-2017. 

 
Source: Eurostat 

 
In current price we can see an increase in the Hungarian GPD data after 

the crisis in 2008. There was a change in the data of GDP per capita but in 
the most years it increased. But in the case of data of CO2 emission we 
can see a decrease until 2014. After this year there was a increase.  

In Hungary, the carbon footprint per capita was 5.73 tons of carbon 
dioxide in 2014, which is significantly more favorable than the EU data 
(7.19 tons per capita). This value is derived from carbon dioxide emitted 
by private households (1.31 tonnes per capita), mainly from combustion 
of fuels (heating and motor transport), and indirectly through the 
production chain of final products consumed or invested in Hungary (4,42 
tons / person). Of this latter, 1.74 tonnes per capita was attributable to 
domestic production activity. Another 2.68 tonnes per capita came from 
production activities outside Hungary, which produced intermediate and 
finished products imported into the country. That is, by importing various 
products and services into the domestic economy in 2014, Hungary has 
emitted much less carbon dioxide. The sectors with the largest carbon 
footprint in 2014 were construction, energy, and food beverages and 
tobacoo. These had the highest carbon footprint of construction (522 
kilograms of carbon dioxide per capita), followed by electricity, gas, 
steam, air conditioning ("energy") and food, manufacture of beverages 
and tobacco products (469 and 352 kilograms of carbon dioxide per 
person) (KSH, 2018). 

If we can analyse Hungarian construction industry we can see its 
development after 2015. This is the main reason for this increase in the 
value of CO2 emission. Hungarian consumers consumed higher volume of 
petrol in the 2010’s and it was the second reason for this increase. We can 
say the manufacture of food, beverages and tobacco stagnated therefore 
it did not affect the change of it.  

Analysing of the correlation between GDP, GDP per capita and CO2 
emission we can see that it changed from country by country. The 
correlation data in both cases GDP and GDP per capita are similar. There 
are positive correlation connection in the case of Bulgaria, Estonia, 
Greece, Spain, Croatia, Cyprus, Lithuania, Poland, Portugal, Slovenia, 
Norway. Where we can find lower data than 0,3 the connection is weak. 

2009 2010 2011 2012 2013 2014 2015 2016 2017

GDP m euro 94 382,60 98 986,80 101 552,70 99 733,60 102 032,30 105 905,90 112 210,30 115 259,20 125 603,10

GDP per capita euro 9 420 9 900 10 180 10 050 10 310 10 730 11 400 11 740 12 830

CO2 emission m tons 48 089,43 48 060,37 46 654,49 42 333,04 40 335,62 38 982,90 41 242,87 43 067,02 44 130,77
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Therefore there is no context between GDP and CO2 emission in the case 
of Bulgaria, Estonia, Spain, Germany, Latvia, Austria, Poland. There is a 
medium context (0.3-0.7) in the case of  Croatia, Cyprus, Italy, Lithuania, 
Hungary, Netherlands, Slovakia, Finland, Iceland, Norway, and there is a 
strong connection in the case of Switzerland, Liechtenstein, UK, Sweden, 
Slovenia, Romania, Portugal, Luxembourgh, France, Greece, Denmark, 
Belgium. We can see negative correlation in most cases which means that 
as GDP grows CO2 emission declines.  

In the casse of strong negative correlation we can find that the main 
reason of GDP increase is the service sector output increase. If we have 
positive strong connection it means that the main reason of GDP increase 
sector whose CO2 emission is large for example oil sector or transport or 
agriculture or industry.  
 

Table 2. Correlation data of GPD and CO2 emission and GDP per capita CO2 
emission 

 
GDP GDP per capita 

Belgium -0,78346 -0,765394 
Bulgaria 0,049785 0,0448407 
Czechia -0,27003 -0,263487 
Denmark -0,76415 -0,781345 
Germany (until 1990 former  
territory of the FRG) -0,24038 -0,212366 
Estonia 0,279096 0,276973 
Ireland -0,00885 0,0001546 
Greece 0,918987 0,8940993 
Spain 0,120962 0,1103033 
France -0,80229 -0,787035 
Croatia 0,359909 0,1817696 
Italy -0,51591 -0,323525 
Cyprus 0,549183 0,8072801 
Latvia -0,07499 -0,052708 
Lithuania 0,562453 0,5638762 
Luxembourg -0,87461 -0,837475 
Hungary -0,32502 -0,350041 
Malta -0,91165 -0,90644 
Netherlands -0,4683 -0,442796 
Austria -0,17086 -0,198603 
Poland 0,223913 0,224454 
Portugal 0,871574 0,8646764 
Romania -0,83305 -0,832599 
Slovenia 0,824087 0,8404807 
Slovakia -0,60537 -0,612531 
Finland -0,32371 -0,310185 
Sweden -0,71914 -0,636115 
United Kingdom -0,83195 -0,79543 
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Iceland -0,51303 -0,529675 
Liechtenstein -0,87325 -0,869031 
Norway 0,634916 0,5035453 
Switzerland -0,83626 -0,805344 

Source: Eurostat own calculation and edition 

 
Summary 
 
Basically, there is no consistent result in relation to GDP and CO 
emissions. For many countries, the link between GDP and emissions is 
stronger in times of economic downturn. Economic policy has an impact. 
Countries with a stronger correlation between GDP and emissions in times 
of recession are likely to be more likely to meet their international 
emission reduction commitments. For example, if the stabilization policy 
has two economic growth paths that eventually lead to the same level of 
GDP, but one allows the economy to recession, while the other prevents 
or at least reduces the downturn, then the former path to reduce 
emissions it is advisable to choose, that is, not to prevent a relapse 
(Szigethy, 2016). 

The results of the studies show that in our country there is no strong 
correlation between the two variables examined, ie the large CO2 emitting 
sectors do not influence the development of GDP, or in other words, GDP 
growth does not result in an increase in emissions, but on the contrary it 
is due to efficiency gains and the smaller impact of the main CO2 emitting 
sectors on GDP. 
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