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ABSTRACT
The main aim of the article is to identify unintended consequences of economic policies to combat climate
change, in the short and long run, using the example of the Czech economy. The short term impacts are
assessed by world input-output analysis in order to capture direct and indirect channels affecting the Czech
automotive industry. Optimistic, realistic and pessimistic scenarios of decrease in demand for cars due to the
imposition of environmental taxes in the European Union and the rest of the world are presented. The results
show adverse impacts on Czech gross domestic product from 1.6 to 4.9 percentage points. The economy is
expected to change its structure and reallocate factors of production to an alternative use, but there is a risk of
suboptimal allocation, which might reveal losses from less efficient allocation of labor and capital. Therefore, the
analysis of the relationship between economic welfare and the quality of the environment is conducted. Data on
the Czech economy confirm the hypothesis of an environmental Kuznets curve and point to unintended
consequences of overly ambitious policies to mitigate global climate change. If economic welfare excessively
declines, there would be a significant risk of undermining people's will to invest into environmental protection.
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1. INTRODUCTION
Global climate change and the consequences of global warming are a much-discussed and also
controversial topic. Environmentalists and activists point to the growing amount of greenhouse
gases in the atmosphere and mention the catastrophic effects of climate change on mankind and
the planet's ecosystem. From the causes of global warming, through the evaluation of the
consequences of climate change, to the solution of the problem, contradictory attitudes can be
found in the literature. The reason for the complexity of this problem is the uncertainty of
forecasts decades ahead.
The European Union (EU) is the world leader in reducing the amount of greenhouse gases
produced by human activity and thereby preventing, or at least slowing down, global warming.
Based on EU legislation (European Commission, 2019), individual member states are implementing economic policy measures to reduce greenhouse gas emissions, and thus mitigate
climate change with its negative effects. However, this could have undesirable consequences for
economies, as the individual sectors of the economy are interconnected.
The negative effects of global warming are emphasized in the literature and in the media.
Global climate change is associated with poor environmental quality. Researchers believe that the
underlying problems are caused by man-made global warming (Meadows et al. 1972; Anderson
et al. 2001; Gore 2006; Greenwalt 2016). They cite high concentrations of greenhouse gases in the
atmosphere as the cause of global warming. The IPPC Special Report on Global Warming of
1.5 8C (IPCC 2018) mentions that global temperature rise by 1.5 8C will signiﬁcantly increase the
risks of world poverty and have negative effects on ecosystems. The member states of the EU,
which under the 2016 Paris Agreement1 (United Nations, 2015) committed to reduce greenhouse
gas emissions by at least 40% by 2030 compared to 1990, try to reverse this trend.
The main source of greenhouse gas emissions is the ongoing population explosion (Ehrlich,
1968). This requires higher agricultural production, which decreases wooded areas naturally
reducing greenhouse gases in atmosphere. The most frequently reported consequences of
climate change are extreme weather events and unstable climate conditions, such as excessively
high or low temperatures, windstorms, drought ﬁres, earthquakes, volcanic activity or ﬂoods due
to sudden torrential rains, melting of glaciers and rising sea levels. The people of the coastal
areas will be forced to move to other parts of the world that are safer. The intensity of the
impacts will vary across countries (Leary et al. 2008).
All of the above scenarios and hypotheses are approached according to the precautionary
principle and the economic policy recommendations for delaying climate change have been
implemented hastily, without a priori economic cost-benefit analysis. Certain impact assessments arise, but rather ex post (e.g. European Commission 2020b). However, it is necessary to
build up appropriate measures to tackle global warming on a priori cost-beneﬁt analysis. It
should be considered whether the introduction of measures will in fact have the desired effect or
whether it would rather slow down economic development excessively. At the same time, it is
the degree of economic welfare that enhances the humanity's ability to adapt.
The possible positive effects of global warming are neglected compared to the negative effects. It should be noted that a large part of the world can benefit from a higher average global

1

Paris Agreement under the United Nations Framework Convention on Climate Change signed in 2016.
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temperature. Some northern areas not previously used for agriculture may find agricultural use
due to the changed climate. Increasing concentrations of carbon dioxide are beneficial for
agriculture, as carbon dioxide acts as a fertilizer that increases the profitability of agricultural
production (Darwin – Kennedy 2000; Deryng et al. 2016). Thanks to higher temperatures,
energy savings can be realized and the increasing intensity of sunlight together with a windier
climate can increase the use of alternative energy sources. Regarding the impact on human
health, experts mention as a positive the lower mortality caused by higher temperatures (Louzek,
2007). Paradoxically, climate change can contribute to more efﬁcient international trade, as the
melting of ice caps is expected to open up the North Sea route between continents and thus
speed up trade.
This is just an outline of the possible positives that a warmer climate can bring. In fact,
thanks to human adaptability, whole countries, not just certain areas, can benefit from mild
global warming.
A crucial role in the extent to which the changed climate will affect the overall economic
situation is the future adaptability of society, which in principle cannot be estimated. Society's
adaptability to rising temperatures will also be dependent on the time horizon of rising average
temperatures. The slower pace of global warming, the more efficient allocation of scare sources
to adaptation will be.
Model scenarios of global temperature growth from 1990 till 2060 are in range of 0.9–3.0 8C
(Hope 2006; Rehdanz – Maddison 2005). The average width of the interval is 2.5 percentage
points.
Certain analyses (Stern 2006) predict a decline in gross domestic product (GDP) mainly due
to repair and adaptation costs but others (Tol 2014) estimate a positive effect on GDP in most
parts of the world given a slight increase in temperatures. The impacts of climate change differ
across sectors and economies. For instance, Mendelsohn (2009) reports that a global increase in
temperature by 2.5 8C will cause a decrease in GDP of developing countries by 0.17% and in
developed world an increase by 0.03%, which are both globally quite negligible effects. Similarly,
conclusions of international organizations are ambiguous. The International Monetary Fund
(2019) points to different relationships between temperature and labor productivity across
sectors. In regions with temperatures below average, a 1 8C increase in temperature would raise
labor productivity in the service sector. In the regions with average annual temperature above
average, on the contrary, rising temperature might lead to lower productivity in the agriculture
and industry sector.
The future cannot be perceived form today's perspective. Technology and society have made
a great progress, which was hardly imaginable decades ago. Cyclical fluctuations and various
unforeseen events will still be present in the future, but it can be assumed that free trade societies
will become richer, existing technologies will continue to improve and new technologies will be
developed. Therefore, it is absolutely impossible to present catastrophic scenarios of the
development of society and nature without knowledge of the future state and knowledge. Most
of the current studies apply the so-called precautionary principle (Stern 2006), which is in
conﬂict with opportunity cost principle. As a result, the discount factors for future costs of global
climate change have been underestimated, not reﬂecting real risk premium, which is widely
criticized (Nordhaus 2007; Nordhaus and Moffat, 2017).
The main aim of this article is to identify unintended consequences of economic policies to
combat climate change, both immediately after the introduction of these policies and in the long
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run, on the example of the industrial Czech economy. The second section focuses on short term
impacts of imposing environmental taxes on the automotive industry by using the world inputoutput tables.
Due to the diversity of methods, it is difficult to compare the results of the models which is
also the reason why their estimates often differ. Researchers also try to understand the relationship between economic growth and global climate change from another perspective, i.e. the
extent to which growing prosperity is the cause of climate change through greenhouse gas
emissions into the atmosphere. Richer societies tend to invest more into the protection of nature. This is not a critique of environmental measures as such, because even inaction takes
substantial costs. But the study points to the risk of unveiling possible inefficiency of measures
based on dogmatic precautionary principle, which might lead to excessive impoverishment
reflected in lower propensity to protect our environment. This context will be discussed in more
detail in the third section.

2. SHORT TERM IMPACTS
Implementing measures to combat global climate change will not be possible without short term
economic fluctuations. Greenhouse gas reduction is most often achieved through standards and
environmental taxes. In the context of the Czech economy, such measures will primarily affect
the automotive industry, which represents approximately 11% of the Czech Republic's GDP and
its share2 in total exports of goods in 2019 reached 29.2% (Czech Statistical Ofﬁce 2020a).
Tightening of EURO standards for cars and the introduction of charges for above-limit
greenhouse gas emissions will make the purchase price of petrol and diesel cars less affordable
and as a result sales, production and employment in the manufacturing sector will be reduced.
The factors of production, labor and capital, will shift to alternative uses in the medium to long
term, but in the short term there may be a signiﬁcant shortfall in Czech economic activity.
Supply chains have been tightly interconnected for many years. Thus, the relatively sharp
tightening of environmental measures affects the automotive industry heavily. The development
of automobile models, engines and components has been a process of many years. Accumulated
know-how in the production of petrol and diesel engines must be abruptly abandoned by car
manufacturers and alternatives must be urgently sought. New regulation will lead to massive
electrification of cars, which will only shift the problem of emissions from manufacturing to the
energy industry. Both sectors would need much more time to develop truly emission-free alternatives, but this is not provided by the regulator in the form of the EU.
Due to the rapid rise in prices of conventional vehicle drives and high prices of electrified
alternatives, a reduction in demand for cars by households and companies can be expected. By
nature, this is a structural change, not a fluctuation of the economic cycle. It will take several
quarters or years for the released resources to be fully absorbed by other sectors.
With its new, with EURO 6d standards (Regulation EU 2019/631) that have been introduced
in 2020, the EU is pushing for the price of conventional vehicles to increase, thereby encouraging customers and producers to prefer hybrids and electric cars. The limit of average CO2 car
emissions free of ﬁnes has been set at 95 g CO2/km since 2020, while the average CO2 emissions
Commodity groups “Motor vehicles, trailers and semi-trailers” and “Other transport equipment”.

2
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of new cars in the EU in 2019 were 121.8 g/km (JATO Dynamics 2020). For 2030, the European
Commission's target is to reduce average CO2 emissions below 60 g/km (ICCT 2016; Regulation
EU 2019/631).3
The Report of International Energy Agency (IEA 2017) outlines the ways for improving the
fuel economy of conventional gasoline and diesel road vehicles. The Report shows market-ready
technologies that could reduce the speciﬁc fuel consumption of new vehicles. But these costly
improvements will cause a noticeable rise in car prices.
In this part of the article, several probable scenarios of the nearest development are presented. Fines for exceeding the emission limits or more complicated technologies will make cars
more expensive. With respect to several studies on demand elasticities for motor vehicles
(see Table 1), price elasticity of demand for motor vehicles is set as a simple average of other
authors' estimations of elasticities from the sample. Based on the average price elasticity, a 1%
increase in price will cause a 1.99% reduction in quantity demanded.4 Motor vehicles are a longterm (durable) consumer good with elastic demand, higher value of the price elasticity for
durable goods is also consistent with economic theory. Consumption of durable goods can be
signiﬁcantly reduced, older products can be utilized for a longer period of time, or they are
assessed as a luxury good. In case of companies' investments into motor vehicles, the demand
can be expected to be more elastic due to availability of substitutes.
In following analysis, three scenarios are presented to meet the EU's emission targets –
optimistic, realistic and pessimistic. From methodological point of view, the quantification of
demand shocks is realized through world symmetric input-output tables published by the OECD
(2018). The advantage of the input-output analysis approach is that it captures the indirect

Table 1. Price elasticity for motor vehicles (selected studies)
Authors

Region of survey

Elasticity

Anderson et al. (1997)

USA

1.20

Train and Winston (2007)

USA

1.65

Copeland (2009)

USA

1.67

Germany

1.49

Czech Republic

2.18

Netherlands

3.77

Vance and Mehlin (2009)
Jansky (2014)
Moraga-Gonzalez et al. (2015)
Average elasticity of the sample

1.99

Source: authors.
Even the year 2030 may not be ﬁnal. According to Randall (2020) and NewsABC (2020), the European Commission will
propose the introduction of a new Euro 7 emission standard from 2025 instead of previously declared 2030 in
Regulation (EU) 2019/631.

3

4

Among the authors' estimations, survey for the Czech case is also mentioned. Despite that fact we apply a single price
elasticity to the whole sample, the estimation of elasticity based on more relevant resources is more appropriate than
using one case to evaluate changes on Czech output.
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effects of responses of primary shocks through subcontracting international supply chains
(in case of Czech economy). A disadvantage of this approach is its signiﬁcant data input
intensity and resulting publication delays (approximately three years).
Various input-output (I–O) analysis potentials are explained in detail in the literature
(Isard – Langford 1971; Miller – Blair 2009). A characteristic attribute of symmetric inputoutput models, in contrast to the neoclassical production function or the Leontief production
function, which is based on the assumption of constant returns to scale and the condition of
constant output (ﬁxed amount of each input is required to produce one unit of output), is that
they capture sales (transactions) from the selling industry to the purchasing industry and
components of ﬁnal demand (household's ﬁnal consumption expenditure, general government
ﬁnal consumption, gross ﬁxed capital formation etc.). I–O tables are published divided into
domestic use, import use and total use, which is convenient for estimating the import intensity
of ﬁnal demand components. For the purposes of our analysis, we focus on total use.
Cross-sectoral chains within the I–O tables can be characterized with Eq. (1), where xitot
denotes the total output (production) of a particular industry, which is sold to the same industry
tot
, and to ﬁnal demand fitot within the Czech Republic, the rest of the
and the other industries zin
EU, and the rest of the world:
n
X
tot
tot
þ . . . þ zin
þ fitot ¼
zijtot þ fitot
(1)
xitot ¼ zi1tot þ zin
j¼1

The distribution of each industry's sales of goods and services to the same and other industries
and final demand in the Czech Republic and abroad can be summarized in matrix vectors:
2 tot 3 2 tot
3 2 tot 3
toto
z11 . . . z1n
x1
f1
6 . 7 6 .
7 6 . 7
.
6 . 7¼6 .
6
7
.. 7
(2)
4 . 5 4 .
5 þ 4 .. 5
1
xntot

tot
zn1

...

tot
znn

fntot

Otherwise production matrix X is a sum of interindustry sales matrix ZtotX 5 Ztot þ f and
ﬁnal demand matrix:
X ¼ Z tot þ f

(3)

These relationships are used to set a matrix of technical coefficients A, which represent the
ratio of intermediates used in consumption of the industry to their total production of industry.
As an illustration, for example, the value of production sold from the agricultural sector to the
mining and quarrying sector to the total production of the mining and quarrying sector can be
written as follows:
tot
tot
2 z11 . . . z1n 3
tot
2 tot
3
x
xntot
a
. . . atot
6 1
7
1n
6
7 6 11
6
..
.. 7
.. 7
7
A ¼ 6 ...
(4)
7¼6
4
.
1
. 5
1
.
6
7
4
5
atot
. . . atot
tot
tot
nn
n1
zn1
znn
. . . tot
tot
x1
xn
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I is a square unit matrix with the same number of sectors (rows) as the matrix of technical
coefﬁcients A with 1 on the main diagonal and 0 outside of it. Subtract the above matrix of
technical coefﬁcients from the unit matrix:

2
3
3
2
1  atot
...
atot
1n
11
1 ... 0
6
7
.
.
..
..
7
(5)
I ¼ 4 .. 1 .. 5 then ðI  AÞ ¼ 6
4
5
.
1
.


0 ... 1
atot
. . . 1  atot
n1

nn

From the relationship between the unit and the inverse matrix we get the Leontief inverse
matrix L:
I ¼ ðI  AÞðI  AÞ−1
L ¼ ðI  AÞ−1

(6)

Multiplying the Leontief inverse matrix (also called the Leontief multiplier) with final demand
f, we get total output X:
X ¼ ðI  AÞ−1 f ¼ Lf

(7)

By transferring the given relation into a growth form, we get the change of total output ΔX as
a result of a change in the ﬁnal demand Δf:
ΔX ¼ Lf 1  Lf 0 ¼ LΔf

(8)

This I–O analysis captures the impact of initial changes in final demand in the domestic
economy and abroad on the production of the domestic economy (in our case, on the Czech
economy), according to the actual interconnectedness of the sectors with each other within the
world economy. Finally, changes in intermediate consumption ΔZ within industry supply
chains must also be deducted from changes in production to catch changes in gross value
added ΔGVA:
ΔGVA ¼ ΔX  ΔZ

(9)

In order to assess the impacts of decline in demand for vehicles, world symmetric I–O tables
published by the OECD (2018) are used, which include economic relations between the 69
countries, divided into 36 sectors.
For the sake of simplification, countries are divided into three groups: the Czech Republic,
rest of the EU (Czech Republic's main trading partner and the area with common regulation
framework) and the rest of the world. Given the role of the car industry in the Czech economy,
impacts of price increases and drops in demand for motor vehicles are simulated in three
different scenarios. These scenarios were set as various bands of possible price increases in
respect of average CO2 emissions and ﬁnancial penalties for exceeding emission limits. Based
on JATO Dynamics analysis (2020), in 2019 average CO2 emissions in EU reached 121.8 g
CO2/km (in Germany 129.9 g CO2/km, in the Czech Republic 126.9 g CO2/km). Taking the
ﬁnancial penalty, 95 EUR per each gram above the limit of 95 g CO2/km and the knowledge of
the average retail price of vehicles in 2018 (International Council on Clean Transportation
2019; Statista 2019), reimbursement of costs for exceeding the prescribed emission limit could
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lead to an increase motor vehicle prices by 11.0% in the EU overall, 11.8% in Germany, 7.1%
in France, 16.1% in Central and Eastern Europe, and 16.3% in the Czech Republic.5
Given the different impacts across EU member states, our study sets several bands of potential increases in prices. The first scenario (optimistic) is taking into account the decline in
final demand for passenger cars, trailers and semi-trailers in the Czech Republic (CZ) and the
rest of the EU due to price increases by 10% which is the lower band of expected price growth.
Considering the fact that emission limits are compulsory only in EU countries, we abstract from
any growth of prices outside the EU. The second scenario (realistic) is based on the assumption
of a shortfall in demand for motor vehicles as a result of price growth by 20% in the Czech
Republic and the EU (the upper band of cost calculation in several EU countries is taken into
account) and 5% in the rest of the world.6 The third scenario (pessimistic) expects signiﬁcant
growth of prices by 30% in the Czech Republic and the EU and 10% in the rest of the world. This
scenario is more theoretical, it is set on the assumption of a faster implementation of EURO 7
emission standards after 2025, pressures on potential faster low carbon mobility, additional costs
of car manufacturers to ﬁnance R&D in this segment and their need to make some ﬁnancial
reserves for other ﬁnancial penalties. Price increase in this scenario is set arbitrarily. All scenarios of price increases and associated reactions of demand for motor vehicles are summarized
in Table 2.
In case of transition to zero carbon mobility, the European Commission (2020a) pointed out
that a neutral carbon policy in combination with the European Green New Deal will stimulate
jobs due to new possibilities brought by the latest EU strategy. But, in the short term, production
capacities broadly oriented to traditional car drives are expected to drop due to a quick
imposition of environmental ﬁnancial penalties. Current prices of electric and hybrid cars
signiﬁcantly exceed prices of traditional vehicles even after the ﬁnancial sanctions have been
included. A signiﬁcant impact on employment in the short term can also be expected because

Table 2. Summary of all scenarios and their assumptions
Change in motor vehicles price in. . .

Response of demand for motor vehicles
in. . .

CZ and EU

Rest of the World

CZ and EU

Rest of the World

Scenario 1

10%

0%

19.90%

0.00%

Scenario 2

20%

5%

39.80%

9.95%

Scenario 3

30%

10%

59.70%

19.90%

Source: authors.
5

The situation is also different across the segment. For example, average price per mainstream (compact) vehicles would
rise by 17.4% in Germany and 17.6% in the Czech Republic.

6

Lower impacts on the demand for cars in the rest of the world are the result of absence of emission standards outside the
EU. The study considers moderate growth of motor vehicle prices as part of the effort to get funds for the payment of
emission fees, partly because some countries are also members of European Economic Area which implies same
regulation framework as EU members.
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electric vehicles will not require many of the components that are labor-intensive to produce
(e.g. transmissions). Ultimately, these changes will also affect traditional supply-and-demand
relations and energy prices.7 In the medium term, there will be a broader reallocation of resources into low carbon vehicles' production. The long term impact on GDP will depend on
whether the decline in quantity outweighs the increase in quality (more ecofriendly goods). But
cars will likely become a less affordable and more luxurious good in the near future which will
have unforeseen impacts on ways of living (see Section 3).
The results presented in Tables 3–5 show the short term impact of percentage changes in
prices of motor vehicles on total production, GDP and its components (domestic demand,
export, import), compared to the baseline scenario which represents potential economic growth
without supply shocks on motor vehicle's price level. The estimated results represent potential
Table 3. Optimistic scenario: price increase of 10% in CZ and the EU; 0% in the rest of the world
Δ million USD

Δ%

Total production

6,971.1

1.61

GDP

2,848.4

1.60

Domestic demand

1,754.9

0.98

Export

4,774.8

2.68

Import

3,681.3

2.07

Contributions to GDP growth (Δ million USD, Δ pp)

Source: authors.

Table 4. Realistic scenario: price increase of 20% in CZ and the EU; 5% in the rest of the world
Δ million USD

Δ%

15,480.2

3.58

5,853.7

3.28

Domestic demand

3,509.9

1.97

Export

9,798.6

5.50

Import

7,454.7

4.18

Total production
GDP
Contributions to GDP growth (Δ million USD, Δ pp)

Source: authors.

7

The paper also abstracts from the potential positive impacts of subsidies for the purchase of an electric and hybrid
vehicles in some EU countries. Production of electric and hybrid vehicles by Czech car manufacturers is on a marginal
level right now. According to the Transport Research Centre (2020), the production of electric and hybrid vehicles in
local manufacturing reached only 0.04% of total car manufacturing.
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Table 5. Pessimistic scenario: price increase of 30% in CZ and the EU; 10% in the rest of the world
Δ million USD

Δ%

23,989.4

5.55

8,829.0

4.95

5,264.8

2.95

Export

14,822.4

8.31

Import

11,258.2

6.32

Total production
GDP
Contributions to GDP growth (Δ million USD, Δ pp)
Domestic demand

Source: authors.

losses in GDP growth and the growth dynamics of its components in percentage points if any of
presented scenarios materialize.
In the first case, the decrease in final demand (in the Czech Republic and the EU) for motor
vehicles would result in a one-off reduction in total production by 1.61%. GDP8 in the Czech
economy as a whole would shrink by 1.60%. The Czech economy would be hit by both domestic
and external demand reduction in the EU (especially in Germany, in relation to which the Czech
Republic is a major subcontracting exporter).
Based on the second scenario, which includes the decline in demand for motor vehicles in
the rest of the world as well, the overall impact of a slowdown in domestic and external demand
could reduce production by 3.58%. GDP would be hit by 3.28%. Drop in domestic demand
would lead to a negative contribution to GDP by almost two percentage points (1.98 pp). The
contraction of exports (5.50 pp), also contributes to the decrease in GDP, but it would be partly
compensated by lower imports (by 4.18 pp).
The pessimistic scenario considers a deeper impact of emission standards on demand for
motor vehicles and its components also in the rest of the world. In this simulation, general
production of the economy would be down by 5.55%. GDP in the economy as a whole would
shrink by 4.95%. Decrease in exports is in this case almost three times higher than the decrease
in domestic demand, which proves the foreign-orientated structure of the economy.
At first glance, these impacts show what one struggling (and in the Czech and the European
context significant) sector may cause. For a better explanation, it is necessary to set them in the
context of macroeconomic development in the Czech Republic. Taking into account the
materialization of the first scenario (optimistic) and long term development of Czech GDP (in
2010 and 2019 average real GDP annual growth rate was 2.3%) as a baseline scenario, the Czech
economy would balance on the edge of recession due to a 0.7% decrease in demand for motor
vehicles alone. A possible deterioration in confidence in other sectors of the economy (in the
form of a reduction in investment activity by enterprises or household spending) may cause a
decline in demand in other economic sectors and lead to yet another economic crisis.
8

I–O analysis primarily captures changes in gross value added. In the calculation we substitute value added with domestic
product (we abstract from changes in taxes). This adjustment can help us present impacts of price growth of motor
vehicles on components of GDP: domestic demand and net exports.
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3. UNINTENDED CONSEQUENCES IN THE LONG TERM
Global economic development has long been seen by many scientists and politicians as a source
of the devastation of nature. Due to this pressures on the sustainability of economic growth have
been increasing and there is a tendency to artificially suppress economic growth in order to
improve the environment and fight against climate change. But causality between economic
welfare and environmental quality is somewhat ambiguous and non-linear. This is the reason
why policies which dampen economic activity might result in the deterioration of the environment. We outline the relationship between air quality and economic welfare, the so called
environmental Kuznets curve (Kuznets 1955), in the case of the Czech Republic.
Up to a certain level of GDP per capita, economic growth really deepens the environmental
burden, but only to the turning point from which, on the contrary, environmental pollution
decreases with further economic growth. The literature (Grossman – Krueger 1994) reports a
turning point value of USD 6,700-8,400 GDP per capita. Above this level of GDP, the quality of
the environment improves with the further increase of economic welfare. This relationship and
the turning point are shown in Fig. 1.
Based on a comparison of real GDP per capita (1999 5 100) and the concentration of
emissions per capita, we estimate the relationship between economic welfare and air quality in
the Czech Republic. From the data of the Czech Statistical Ofﬁce mapping the period between
1990 and 2019, it is possible to observe how total emissions developed in connection with the
level of real GDP per capita. The individual monitored components of total emissions, including
solid pollutants, sulfur dioxide, nitrogen oxide and carbon monoxide, had a declining trend with
increasing real GDP per capita, as shown in Figs. 2–5. The evolution of total greenhouse gas
emissions is shown in Fig. 6.
In the observed period from 1990 to 2017, real GDP per capita shows an increasing trend
accompanied by declining emissions. This fact can be explained by the greater interest in the
quality of the environment as economic welfare grows. As society gets richer, it cares more about
the environment. From the above, it is clear that Czech society has been able to adapt flexibly
during the economic transformation period and reduce overall emissions. The state of the
environment and air quality are closely linked to the level of investment into air protection. The
situation in the Czech Republic has been in line with the decreasing right hand side (post-peek)
of the Environmental Kuznets curve.
Environmental pollution

Real GDP per capita

Fig. 1. Environmental Kuznets curve.
Source: authors
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Fig. 2. Emissions of solid air pollutants and real GDP per capita in the Czech Republic.
Source: Czech Statistical Ofﬁce (2020b)
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Fig. 3. Emissions of sulfur dioxide and real GDP per capita in the Czech Republic.
Source: Czech Statistical Ofﬁce (2020b)
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Fig. 4. Emissions of nitrogen oxides and real GDP per capita in the Czech Republic.
Source: Czech Statistical Ofﬁce (2020b)
The development of investments in air protection after 1990 is shown in Fig. 7. This Ushaped relationship is explained by the heritage of high ecological damage accumulated during
the communist era, which needed to be sanitized in early 1990s. There has been a steep increase
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Fig. 5. Emissions of carbon monoxide and real GDP per capita in the Czech Republic.
Source: Czech Statistical Ofﬁce (2020b)
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in investment into air protection since 2000, in line with the enrichment of society. So, excluding
high ecological remediation as a historical outlier, the hypothesis of the environmental Kuznets
curve has been conﬁrmed.
The following conclusions can be drawn.9 If economic welfare declines, there would be a
signiﬁcant risk of undermining people's will to invest into protecting the environment. The
decline in economic welfare, or at least deceleration in growth, might be caused by poorly set
economic policies to mitigate climate change.
In connection with the setting of economic policy measures to mitigate global climate
change, it is necessary to identify the costs of combating global warming and consider these in
the context of efficient resource allocation to avoid negatively impacting economic welfare.
Lomborg (2006) reﬂects on the fact that, although it currently seems important to combat global
warming, economic analyses show that the costs of reducing greenhouse gases outweigh the
costs of adapting to global climate change. Louzek, 2007 argues similarly when he ﬁnds that not
all the costs of the ﬁght against global warming are reasonable and that resources are often
wasted.
Last but not least, when deciding on the amount of investment for environmental protection,
it is also important to consider the costs of improving the degraded environment. It should be
compared to the so-called preventive costs that need to be incurred to prevent environmental
degradation and compensation costs on dealing with the consequences of damages (Hajek
1993).

4. CONCLUSION
There have been various approaches to solve environmental issues. In most cases, we encounter
pronounced opinions between two extreme positions on tackling climate change. One group
prefers market regulation; a second one gives priority to the functioning of an unregulated free
market system. The main difference between environmentalists and their opponents is the
approach to economic growth. Environmentalists generally reject uncontrolled (bustling)
growth and set the aim of sustainable growth, while anti-environmentalists support economic
development because they see it as an instrument to promote better protection of the environment. In national economic policies, however, the environmentalist’ approaches to solving
climate change predominate.
The aim of the article was to evaluate the undesirable consequences of economic policy
focusing on fighting climate change in the long and short term. The paper has shown that
emission regulations obstruct the affected sectors in the short term, which subsequently spills
over into other sectors and brings an economic downturn.
Based on I–O table analysis, it was found that implementation of emission limits would lead,
through a decline in final demand for motor vehicles, to a drop of total production from 1.61 to
5.55% and a shrinkage of GDP from 1.60 to 4.95%, depending on the pricing policy of car
manufacturers in the EU and the rest of the world. The calculation provides a one-time annual
impact on the total production and GDP of the Czech economy. In the medium term,
9

Due to the low number of observations in the short time horizon, only a qualitative analysis is possible. It is not
methodologically correct to present the regression results because of the low number of observations.
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adjustment of the exchange rate or a more expansionary monetary policy of the Central banks
might help economic growth to regain momentum.
The evaluation of long term impacts of economic policies against climate change requires
knowledge of the relationship between economic development and environmental quality. The
Kuznets curve proves a relatively well charted empirical relationship between the quality of the
environment and the living standards, which was verified on data of the Czech Republic in this
study. Poor people have a higher preference for consumption ahead of nature protection. As the
society is getting richer, investments into environmental protection increase as does its quality.
Only a society with enough resources and capital for research and development of new technologies can dramatically influence the quality of the environment. One major, usually
neglected, implication for long-term economic policies against global warming is as follows: if
policies targeted to prevent climate change slow down economic growth, less investment will be
allocated to environmental protection. Reducing CO2 emissions as well as emissions of toxic
solid particles or better waste management would no longer be a priority.
In the spirit of the Kuznets curve, adaptation to climate change will also be easier in wealthy
economies. The fundamental question is whether the fight against climate change is more
expensive than adapting to it. No one can provide absolutely certain answers, although
contemporary environmentalist science pretends to do so. Its conclusions are, however, based on
models with dozens of assumptions, inaccurate in forecasting even a few years ahead. It is highly
risky to rely on models with 200-year forecasting horizons in today's economic decision making.
Therefore, it might not be desirable for economic policy to promote measures to mitigate
climate change (e.g. emission limits), because at the same time they may have negative impacts
on the economy and living standards. Adaptation to climate change, on the other hand, is a
continuing process; for each investment we have more information about what is needed and
desirable (e.g. water retention in the landscape, construction of reservoirs etc.). Today, however,
uncertain future results are perceived with the same weight as current information, which is a
fundamental economic mistake.
Environmental regulation is a very complex system and emission fees are one part of the
whole process. Evaluation of subsidies and estimation of their impacts on domestic production
and exports is a potential topic for further extension of the research of mobility transition.
The main ambition of the paper was not to come up with a comprehensive cost-benefit
analysis of distinctive environmental measures aimed at mitigating global climate change. The
paper merely reveals possible unintended effects deteriorating economic activity in the short and
long term, which might be taken into account by the professional community, policy makers
and media. The present value of future damages of inaction must be very carefully compared
with the substantial costs of contemporary and near future huge scale environmental measures.
The broadly applied precautionary principle in environmental policy and a too strong emphasis
on the prevention of climate change could excessively decrease future well-being. In other
words, the internal rate of return of measures could be negative, which, as a result, could lead to
environmental degradation.
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