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Abstract: Ever since 2012, the EU ETS (European Union’s Emission Trading Scheme), which is the EU’s climate policy was extended to in-
clude the ESD (Effort Sharing Decision) sectors’ (agriculture, transport, building) regulations. As its name implies, this mechanism is based 
off of shared interests and efforts, all in order to reach the climate goals. Therefore, analysing the agriculture sector from an environmental 
viewpoint requires the analysis of related sectors as well, since their performances will have an impact on determining the requirements to 
be met by the agriculture. Seeing that those primarily present in said sectors are not various firms, but people and public utility management 
institutions instead, the level of regulations draws from the economic state of the various countries in question (GDP per capita). Therefore, 
member states like ours did not receive difficult goals until 2020, due to our performance being lower than the average of the EU. However, 
during the program phase between 2021 and 2030, all nations are to lower their GHG (greenhouse gases) emission, and have to make devel-
opments to restrict GHG emission level growth within the ESD, which means we already have to estimate our future possibilities. During the 
analyses, we will see that analysing agriculture from an environmental viewpoint, without doing the same to their related sectors and their 
various related influences is impossible. The GHG emission goals determined by the EU have to be cleared by the agriculture sector, but the 
inputs from transport, waste management and building are required nonetheless.

Introduction

During the operation of the EU’s quota-based trade system 
(EU ETS), one has to see that the sectors in question only hold 
the EU’s greenhouse gas (GHG) emission rates’ half, meaning 
the EU ETS regulations in and of themselves will not fulfil 
the requirement of reaching the set goals.

This is how the idea to segregate non-ETS sectors (transport, 
agriculture, building, waste management) and introduce an 
emission planning program related to them came up. This 
created the “Effort Sharing Decision” mechanism (ESD), as 
part of the EU 2009 Climate- and Energy Pack (406/2009/
EB). It is in effect for each GHG, and the settling units are 
also in CO2 values. However, one could say that other than this 
fact, it differs from its predecessor in just about everything. 
The main reason of this is that related sectors (transport, 
building, agriculture, waste management, etc.) are hard to 
identify, unlike the ETS, as well as the main actors are not 

various firms, but often private individuals, whose emission 
rates are much harder to measure and regulate. Therefore, 
externalities resulting from this are also harder to identify, 
which makes internalisation strategy planning complicated. 
However, it is important to ensure that decision-makers and 
professionals on the field devise a well-performing framework, 
since these sectors hold 58% of the entire EU’s GHG emissions, 
or even more - in Hungary’s case, this number is around 75% 
(Kollmuss, 2014a). In many cases, the various ESD sectors 
intertwine with each other, e.g. the relation between bio-fuels 
and transport is important during the cross-sector analysis 
from an agricultural viewpoint. Reason is: the GHG emission 
reduction goals are determined for the entire ESD mechanism 
universally, making the processes of sectors one would think 
are irrelevant to each other become an influencing factor on 
each other in the end. This is why they can fundamentally 
influence the cost-effectiveness of GHG emission reduction 
strategies.
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The policies for lowering GHG emission rates inside the 
ESD are determined not on a level of emission units, but decide 
border values for each member states’ emission reduction - 
or increase - on a national level, which they have to keep 
until 2020. In the case of Hungary, an effective +10% GHG 
emission border value was decided on.

It is important to take note that we are not specifically 
talking about lowering emission rates for some countries, 
since the limits determined not only advance the completion 
of the Kyoto goals, but also try to determine the ranking of 
various nations’ economic state using the average EU GDP, 
and giving them proper goals to aim for, which reflect their 
estimated capacities. Therefore, countries which are above 
the average GDP had to make promises to realise a GHG 
emission reduction of 0-20%, while those who are below it 
had the option of increasing their emission by up to 20%, to 
help their economies keep up with that of other EU member 
states. Figure 1. shows the ranking, which also includes Croatia, 
who only joined on the 1st of July, 2013 (Forster et. al, 2012).

Figure 1. Goals accepted under the ESD’s jurisdiction on EU member 
state level, compared to the 2005 level.
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As we can see on Figure 1., the European Commission 
ordered a 10% emission reduction goal for the entirety of 
the ESD sector, so that it can reach a 20% reduction overall, 
compared to 1990 values. However, for this to happen, the 
three most wealthy member states (Luxembourg, Denmark 
and Ireland) based on 2005 data, had to maintain a 20% 
reduction to balance the poorest member state’s (Bulgaria) 
up to 20% increase potential, and for the others to take place 
between the two ends. Among others, our country was also 
one of the member states which were allowed an increase until 
2020, namely by 10%. Naturally, criticism arose regarding 
these initiatives ever since, seeing how they do not take the 
continuous shift in GDP into consideration, and how they 
require the goals until 2020 to be met based on the 2005 base 
data from each nation. One of the biggest losses was incurred 
by Ireland, who is only 5th in the nations’ ranking, but had to 
maintain its 20% goal (Kollmuss, 2014b). Next, we will review 
how the ESD sectors can be defined both internationally and 
domestically, most importantly agriculture, which is the focus 
of our cross-sector analysis.

Connection between sectors of ESD
If we would like to produce a general evaluation of the 

ESD sectors and their connections, influences on each other 
inside the EU, we mainly have to discuss transport, building, 
and agriculture aspects. While waste management also relates 
here, it has such a low share from both non-ETS (5,4%) and 
the EU’s overall GHG emission rate (3-4%), that not even 
most of the studies which analyse this factor mention it in 
detail, since it does not even offer any serious potential for 
increasing cost-effectiveness. Unlike this, transport with its 
34% ESD share, and 20% overall EU GHG emission share 
(Borkent et. al, 2012) is one of the most influential sectors. 
Also, unlike the other sectors, its GHG emission decrease costs 
can be said to be quite expensive, and the volume of emission 
has been constantly on the rise since 1990. The building and 
agriculture sectors hold 19% and 18% respective shares of the 
overall non-ETS GHG emission (Forster et. al, 2012), which is 
also substantial, but these sectors have their development in a 
special energy-environment. When remodelling buildings, or 
making new residences, modern technologies are much more 
energy- and climate-effective compared to outdated systems, 
which means that the sector can get rid of a high volume 
of GHG emission even with non-”low-carbon” orientated 
programs. Based on this, we can state that the investments of 
the building sector generate automatic decrease in emission 
rates even without a regulation framework. 

As for agriculture - as we have seen in many occasions 
regarding European decision-making - due to the priorities 
of foodstuff production, technological developments are quite 
contradictive. One of the reasons for this is that its products 
(foodstuffs, and fodder) always had a special place in the 
economic system. Therefore, the market protection, income 
support and rural development functions greatly deformed 
the optimal use of resources.

This is where we can think of e.g. the Common Agricultural 
Policy (CAP), which has foodstuff safety as a cornerstone, 
meaning giving food to as many people as possible, while 
keeping the quality as high as possible. This immediately 
offers a proper foundation for those who rationalise against 
the regulation of agriculture, since they always provide the 
argument that limiting GHG emission can only worsen the 
contestability of the sector, and would negatively impact the 
efficiency of production (Matthews, 2012). Also, the fact that 
we can view the EU’s decisions up until now to be unfounded, 
since they want to regulate agricultural emission by ignoring 
the LULUCF (Land Use, Land Use Change and Forestry), 
which covers the CO2 volume of land usage, management, and 
forestry processes. Selecting the optimal decrease strategies is 
further complicated by the differences in indicators in various 
countries (default values), and not with ones specifically made 
for their various attributes (Kovács et. al, 2014). And the 
biggest problem which stems from these arguments is that 
they were not concluded as of yet, meaning professionals have 
a harder job if they want to calculate with the measurements 
of future endeavours. In conclusion, we can say that the 
ESD sector which has the most potential to decrease GHG 
emission is obviously the building sector, where most of the 
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cost-effectiveness optimisation potential lies. This means 
that most countries do not really dedicate many resources 
to e.g. transport in terms of climate impact decrease, and 
they do not really focus on its growth, rather balancing the 
path to reaching set goals via the investments into buildings. 
Agriculture remains a stagnant sector, to which no one tends 
to turn, as long as it is not absolutely necessary. Of course, 
differences in any country appear compared to this general 
outline, and we will see how agriculture performs, and aids 
in reaching the climate policy goals (Hermann et. al, 2014).

Research method

Due to the many perspectives a cross-sector analysis 
tends to have, we tried to match the indicators of the various 
sectors during the methodological selection. For this, we 
implemented the benchmarking method, which is basically a 
level-comparison method. Its focus is to compare differences 
in a given space- and timeframe based on a condition system 
(Bakosne, Fogarassy, 2010). Therefore, we can evaluate a 
future state of affairs using an attribute group which is at hand 
at present. Its main advantage is that it can be freely shaped 
to match the analysis, and highlights how various states differ 
from our designated state of equilibrium (Camp, 1992). Seeing 
how this research evaluates the environmental load different 
sectors have, and by this, also analyses their effect on climate 
policy, we designated the CO2 decrease potentials as the main 
aspect. We also analysed the technological, environmental and 
economic dimensions which have an effect on the changes in 
CO2 emission. The first of these factors means technological 
developments, which offer operation efficiency in the system, 
and result in lower contamination rates. The environmental 
side analyses applicability of possible regulations, while the 
economic dimension shows which areas are the best to invest in 
(Fogarassy, 2012). To keep the general outlook, each dimension 
was allotted 3-3 indicator. Next, Tables 1, 2, and 3 show the 
analysis systems for each sector.

Table 1. Indicator group of agricultural GHG emission’s  
benchmarking analysis

Dimen-
sions C

od
e

State indicators

C
od

e Performance indicators 
(with design method)

ASPECTS OF DECREASING CO2 EMISSION

T
ec

hn
ol

og
ic

al

C
S1 GHG emission’s intensity based 

on technology C
P1

GHG emission based on 
evaluating technology 
variants which can be 

implemented 

C
S2 Opportunities to introduce Low-

carbon technology in the sector C
P2 Share of bio-ethanol on 

the field of bio-fuels 

C
S3 Composition and volume index 

of typical GHGs C
P3

Decrease potential of 
CO2 share of overall 

GHG emission 

Dimen-
sions C

od
e

State indicators

C
od

e Performance indicators 
(with design method)

E
nv

ir
on

m
en

ta
l

C
S4 Environmental attributes of 

GHGs subject to emission C
P4

Detailed characterisation 
of GHGs’ environmental 
attributes, and analysis 

related to expected 
directives 

C
S5

Consistency of environmental 
regulations / norms, border 

values 

C
P5

Does the regulation aid 
or hinder the completion 
of environmental policy 

goals?

C
S6 Level of environmental risks for 

emission C
P6 Attributes and usefulness 

of adaptation policies

E
co

no
m

ic

C
S7 Attributes / Level of share in 

overall GHG emission C
P7

Total volume of CO2 
emission for all sectors 
under the jurisdiction of 

regulations 

C
S8 General costs for GHG avoidance 

for each unit of ÜHG CO2e

C
P8

Cost index of CO2e 
emission decrease in the 

sector 

C
S9 Form of aiding the completion of 

GHG climate policy goals C
P9 Calculations regarding 

volume and efficiency 

Abbreviations: “CS1...9” - state indicators of CO2 reduction aspect by 
dimensions; “CP1...9” - performance indicators of CO2 reduction aspect 
by dimensions

We can see the generic climate policy analysis’ framework in 
Table 1. We defined two main aspects of the various indicators: 
State and Performance indicator groups. The first defines 
the analyses’ point of view, a starting state, which has to be 
explored to get a clear view of the current state of the various 
sectors. This point of the analysis does not change for the sake 
of comparison, and can be considered constant. The other, 
performance indicator however is different, since e.g. we cannot 
evaluate the same technological system both for the transport 
and agriculture sectors. Therefore, this indicator group was 
made to measure the previous, in other words, state indicators’ 
change in direction and level. Another important element of 
the analysis is that the EU wants to draw relevant conclusions 
for the next program period (2021-2030). However, for this 
to happen, we also have to know the previous timeframe’s 
specifics. Therefore, the level of change in state between 
2020 and 2030 can only mean one part of the analysis, the 
other one is evaluates processes in effect between 2010 and 
2020. This is advantageous, due to a portion of the timeframe 
already passed, so analysing it can help us evaluate trends 
in the future.

The basis of scenarios until up to 2030 were built using 
models and databases like the IPCC Hungary database, the 
transport analysis mechanism accepted by the EU, the Tremove 
(Nemry, 2011), and the effect evaluation of our apartment 
block programme (Vorsatz et. al, 2010).
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Interpreting the externalities
During our research, we did not interpret externalities in 

their usual, economy related meaning, but acted as a container 
for any positive or negative effect which can induce a change 
in the related sectors’ CO2 equations instead. The basic goal 
was to analyse if the indicator supports or hinders the sector 
in reaching the set GHG emission decrease goals. Since the 
direction of the indicator’s change is not enough for us in 
and of itself, we also ranked the level of their change, giving 
each indicator a value between -2 and +2. When they were 
summarised, the value 0 meant the optimal level of the system 
(best practice), and any difference was a pointer which meant 
something was amiss. Where negative externalities are amassed, 
it means the system has faults in its basic structure, which 
is why allocating resources into its operation is a lost cause. 

In this case, we mostly have to remedy errors in structure, 
and development programs can only come after. If there are 
too many positive externalities, we can conclude that there 
are unused capacities. This means that we have to support 
the sector with funds, since it can produce even better than 
current results in the future (Fogarassy, 2012).

Research results

The results for the GHG emission reduction benchmarking 
analysis for each sector can be seen in Table 4. Summarising 
the externalities can be done from various perspectives, which 
all have different amounts of inherent information. During 
our evaluation of results, we used three different points of 
view, which were named “A”, “B” and “C”. “A” was the “net 

Table 2. Indicator group of transport GHG emission’s  
benchmarking analysis

Dimen-
sions C

od
e

State indicators

C
od

e Performance indicators 
(with design method)

ASPECTS OF DECREASING CO2 EMISSION

T
ec

hn
ol

og
ic

al

C
S1 GHG emission’s intensity based 

on technology C
P1

GHG emission based on 
evaluating technology 
variants which can be 

implemented 

C
S2 Opportunities to introduce Low-

carbon technology in the sector C
P2

Changing the shares 
of public transport and 

traffic

C
S3 Composition and volume index of 

typical GHGs C
P3

Decrease potential of 
CO2 share of overall 

GHG emission 

E
nv

ir
on

m
en

ta
l

C
S4 Environmental attributes of 

GHGs subject to emission C
P4

Detailed characterisation 
of GHGs’ environmental 
attributes, and analysis 

related to expected 
directives 

C
S5

Consistency of environmental 
regulations / norms, border 

values 

C
P5

Does the regulation aid 
or hinder the completion 
of environmental policy 

goals?

C
S6 Level of environmental risks for 

emission C
P6 Attributes and usefulness 

of adaptation policies

E
co

no
m

ic

C
S7 Attributes / Level of share in 

overall GHG emission C
P7

Total volume of GHG 
emission for all sectors 
under the jurisdiction of 

regulations 

C
S8 General costs for GHG avoidance 

for each unit of ÜHG CO2e

C
P8

Cost index of CO2e 
emission decrease in the 

sector 

C
S9 Form of aiding the completion of 

GHG climate policy goals C
P9 Calculations regarding 

volume and efficiency 

Abbreviations: “CS1...9” - state indicators of CO2 reduction aspect by 
dimensions; “CP1...9” - performance indicators of CO2 reduction aspect 
by dimensions

Table 3. Indicator group of building GHG emission’s benchmarking 
analysis

Dimen-
sions C

od
e

State indicators

C
od

e Performance indicators 
(with design method)

ASPECTS OF DECREASING CO2 EMISSION

T
ec

hn
ol

og
ic

al

C
S1 GHG emission’s intensity based 

on technology C
P1

GHG emission based on 
evaluating technology 
variants which can be 

implemented 

C
S2 Opportunities to introduce Low-

carbon technology in the sector C
P2

Level of applicability 
for known low-carbon 

technologies 

C
S3 Composition and volume index 

of typical GHGs C
P3 Changes in CO2 decrease 

rates 

E
nv

ir
on

m
en

ta
l

C
S4 Environmental attributes of 

GHGs subject to emission C
P4

Detailed characterisation 
of GHGs’ environmental 
attributes, and analysis 

related to expected 
directives 

C
S5

Consistency of environmental 
regulations / norms, border 

values 

C
P5

Does the regulation aid 
or hinder the completion 
of environmental policy 

goals?

C
S6 Level of environmental risks for 

emission C
P6 Attributes and usefulness 

of adaptation policies

E
co

no
m

ic

C
S7 Attributes / Level of share in 

overall GHG emission C
P7

Total volume of CO2 
emission for all sectors 
under the jurisdiction of 

regulations 

C
S8 General costs for GHG avoid-

ance for each unit of ÜHG CO2e

C
P8

Cost index of CO2e 
emission decrease in the 

sector 

C
S9 Form of aiding the completion of 

GHG climate policy goals C
P9 Calculations regarding 

volume and efficiency 

Abbreviations: “CS1...9” - state indicators of CO2 reduction aspect by 
dimensions; “CP1...9” - performance indicators of CO2 reduction aspect 
by dimensions
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positive externality” value, which means a simple summation. 
“B” became the “total externality ABS”, with which we 
wanted to know the total amount of externalities present in 
the sector, therefore, we summated the absolute values there. 
Finally, “C” shows how apparent the ratio of net positive 
externality (A) is in the total externality (B). We have to be 
careful here, because if the net positive externality amount 
is already negative, their ratio will also naturally become 0 
(Fogarassy, Bakosne, 2014). However, this does not imply 
optimal operation, but shows structural faults instead.

Evaluating the agriculture sector: in the case of the 
agriculture sector, we can see that there are no decisive 
differences in externality amassment between the two 
timeframes, but we can see differences in structure. Hungarian 
agriculture produces optimal results until 2020 from a climate 
policy perspective, however, unused potential in the system 
appears before 2030 (Figure 2). We can follow this best 
by analysing the indicators which have different externality 
domains for the two timeframes. We can see that three of 
the externalities with a +4 value appear for environmental 
indicators, meaning that is where changes should be made to 
optimise operations. This dimension means the intensity of 

environmental regulations, so it is no wonder that the sector’s 
analysis shows unused opportunities. We already mentioned 
that not only climate policy goals, but other economic interests 
are pushed back in favour of other priorities of agriculture, so 
some already say that the operation system is not as effective 
as it could be (Barry et. al, 2010). We can also see this in the 
process of amassing negative externalities in the environment 
dimension, which may be the result of possibly implemented 
wrong decisions. However, our benchmarking analysis still 
decided that the current state of affairs is optimal, but not 
issuing strict regulations may cause problems in the future. 
The other important aspect is the question of technological 
development, where we can again see the strong change in an 
indicator, which may keep this group on the side of positive 
externality content by 2030. This also means a problem which 
is already discussed by many: not using the energy production 
potential of agriculture (Magda, 2011). We have long understood 
that the sector holds energy production potential, which could 
support other sectors (e.g. bio-ethanol, biogas for transport), but 
could at the very least be self-sufficient regarding energy input 
(Fonseca et. al, 2010; Elbersen et. al, 2012). Therefore, for 
the next program timeframe, implementing these technological 
developments is advised.

Table 4. Evaluating the benchmarking analysis

 
Number

Aspects of decreasing CO2 emission of the 
agriculture sector

Aspects of decreasing CO2 emission of the 
transport sector

Aspects of decreasing CO2 emission of 
the building sector

2010/2020 2020/2030 2010/2020 2020/2030 2010/2020 2020/2030

T
ec

hn
ol

og
ic

al 1 -1 -1 0 -1 0 1

2 1 2 0 0 0 1

3 2 2 1 -2 1 2

E
nv

ir
on

m
en

ta
l 4 -2 -2 -2 1 -2 -1

5 -1 1 -2 1 0 1

6 -1 0 -2 -1 0 0

E
co

no
m

ic

7 0 0 -1 -2 1 2

8 0 0 -1 -1 2 2

9 2 2 -2 -1 1 2

A: Net positive externality 
∑ (1;9) 0 4 -9 -6 3 10

B: Total externality ABS 
(1;9) 10 11 11 10 7 13

C: Share of net positive 
externality effects in total 

externality effects
0% 40% 0% 0% 43% 77%

Explanation: A - Net positive externality sum (1;9) means the amount of appearing positive externalities in the various aspects between 2020 and 2030, 
if there are not any direct climate policy developments apart from BAU; B - Total externality ABS (1;9) is the absolute value of all externalities present ; 
C - the share of net positive externality effects in the total externality effects, shown in percentages to describe the dimension of development ability on 
the examined area.
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Figure 2. Number of externalities within the agriculture sector in 2030
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Evaluating the transport sector: the negative externality 
amassment of the transport sector is not surprising, since it is 
widely known that this is one of the worst performing sector of 
the EU’s climate policy (Schade, Krail, 2012). The 0% in this 
instance does not mean optimal performance, but instead an 
over-abundance of negative externalities. This also highlights 
how the error should be in the structure of the current transport 
(both public and private). Out of the nine indicators, seven 
show a difference in the externality-domain, which means 
that major developments and changes have to be made. We 
can see that the current, more-or-less optimal operation in 
the technological dimension may result in strong negative 
consequences based on current trends. New, environmentally 
friendly transport technologies (CNG, electric cars) will become 
more easily acquired, and their spread - even via subsidies - 
may become a matter of life and death for the sector’s future 
(Stanley et. al, 2011). For the environmental regulations, we 
can clearly see that the current structure is not good from a 
climate policy aspect, but the best positive feedback can be 
achieved here, compared to others (Figure 3). In the future, 
it might be advantageous to implement western-European 
solutions which can advance the dismissal of vehicles ran on 
fossilised energy resources (e.g. traffic jam fee) (Selih et. al, 
2010), and the users of new technology can be aided (e.g. being 
excluded from said fee) (Strong, Chun, 2014). The subsidy 
system does not amass externalities by chance for the next 
timeframe, since it is obvious that resources should never be 
allocated to traffic systems which were designed with faults.

Figure 3. Number of externalities within the transport sector in 2030
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Evaluating the building sector: we have known for a 
while that the building sector means a lifebelt in the ESD 
for most climate impact decrease goals to the EU member 
states (Korytarova, 2010). While the GHG emission of the 
transport sector is on the rise daily, and that of the agriculture 
sector is stagnant, the biggest and cheapest reduction volume 
can be achieved here (Rysanek, Choudhary, 2013). This 
is the reason that the analysis showed unused development 
opportunities in the system for the 2015-2020 timeframe 
already, and their numbers will rise until 2030 (Figure 4). 
While the technological side works more-or-less optimally until 
2020, the next timeframe brings a rise in positive externality 
amount. This is the result of most - currently, only minor 
- modern systems will spread until then. The examples are 
passive houses, or “zero-energy” buildings, which are based 
on a minimal energy consumption already in concept, and the 
latter uses renewable energy resources even for these reduced 
requirements (Schimschar et. al, 2014). Opportunities which 
show themselves refer to the adaptation of such developments 
exactly, which have to be implemented to achieve efficiency. 
The optimal value of the currently slightly negative regulations 
may be achieved after 2020. This is a result of the EU’s 
decision that new buildings can only be built using said zero-
energy concepts after 2018 (Klinckenberg et. al, 2013). The 
source of non-utilised opportunities obviously result from the 
economic side, meaning the fact that monetary resources are 
not utilised to the best effect. In recent years, we saw how 
various “climate resources” were at hand, which we could 
not use as effectively as we intended to, since we could not 
place most of the resources at hand.

Figure 4. Number of externalities within the building sector in 2030
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Conclusions
During the analyses, we saw how evaluating the agriculture 

sector from a climate policy aspect is impossible without 
doing the same to the effects on other sectors. The GHG 
emission rate decrease goals set by the European Union have 
to be achieved by including the inputs of the transport, waste 
management and building sectors as well. Our research shows 
that out of our three sectors, transport is the one which has 
negative development tendencies, that can be balanced out 
by the cheap development opportunities of old buildings on 
a national economy level. However, these trends are only 
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good solutions at present, knowing how short the life cycle 
of apartment blocks became. We have to state that out of the 
three sectors, agriculture is the one that did not require any 
climate policy inputs as of now, and due to this, has a more-
or-less stagnant emission value as well. The other important 
aspect of the question is that we never had the chance to 
maintain climate policy regulations for agriculture, since the 
ones subject to regulation usually resist through various lobby 
groups. This resistance relies upon stressing the safe foodstuff 
support function, which is handled as exceptionally important 
in the EU since WWII. The question is, how long the sector 
can escape strong regulations, and when we will need a higher 
contribution from the agriculture sector to reach the climate 
policy goals that were enforced upon us. Analysing the data 
in the evaluation matrix, we can say that the current workings 
from a GHG emission rate decrease aspect is more-or-less 
optimal, but various dimensions do not say the same on their 
own. Many believe that the lax environmental checks, and 
production discipline results in the energy production potential 
of the agriculture sector not performing as it should. E.g., an 
effect of this is that Austria’s or Germany’s biogas facilities, 
which can be said to be an important part of husbandry are 
not present in our own domestic husbandry. This contradictive 
situation is also supported by our benchmarking analysis, 
and we can also see how these anomalies may destroy the 
equilibrium of the entire sector by 2030. As a generic term 
of economy, the “lock-in effect” describes how currently 
dismissed developments may cause damages in the long-term, 
since they may cost a lot more in the future. This may be a 
fundamental point for agriculture. Therefore, strengthening 
the energy production scheme of the agriculture in the next 
program timeframe is highly advised, which may not only help 
the sector itself, but other sectors (e.g. transport) to realise 
climate friendly development.

Acknowledgements

This research is supported by: Szent István University 
Climate Change Economic Research Centre, ARTSProject 
team.

References

Barry F, King M, Matthews a. Policy Coherence for 
Development: Five Challenges, Irish Studies in International 
Affairs 2010, 21, 207-223. URL:  http://www.tcd.ie/iiis/
documents/discussion/pdfs/iiisdp335.pdf

BorKent B, o’KeeFFe s, neelis M, gilBert a. Costs and 
Effectiveness of Domestic Offset Schemes, Final report 2012. 
Ecofys, London, United Kingdom. URL:  http://www.
ecofys.com/files/files/ecofys-2012-cost-and-effectiveness-of-
domestic-offset-schemes.pdf

BaKosne BoroCz M, Fogarassy Cs. A hazai húsmarhatar-
tás környezeti értékelése és externáliáinak vizsgálata bench-
marking módszerrel, GAZDÁLKODÁS 2011 :(2) pp. 181-185. 
URL:  http://ageconsearch.umn.edu/bitstream/119900/2/Ba-
kos_Fogarassy_Gazdalkodas%202011_02.pdf

CaMp rC. “Learning from the Best Leads to Superior Perfor-
mance”, Journal of Business Strategy 1992, Vol. 13 Iss: 3, pp. 
3 – 6 DOI: 10.1108/eb039486

Citizen’s Summary Energy and Climate Change package, Eu-
ropean Commission Climate Action  http://ec.europa.eu/clima/
policies/strategies/2020/docs/climate_package_en.pdf 

elBersen B, startisKy i, hengeveld g, sChelhaas MJ, naeFF 
h, BöttCher h. Atlas of EU biomass potentials. Biomass 
Futures Project, London, England 2012. URL:  http://
ec.europa.eu/energy/intelligent/projects/sites/iee-projects/files/
projects/documents/biomass_futures_atlas_of_technical_and_
economic_biomass_potential_en.pdf

Fogarassy Cs. Karbongazdaság (Low-carbon economy). 
Monográfia. L’Harmattan Kiadó, Budapest, 2012, ISBN: 
978-963-236-541-1 p. 262 URL:  http://www.harmattan.
hu/konyv_972.html

Fogarassy Cs, BaKosne BoroCz M. Externality analysis of 
sustainable cattle breeding systems. Hungarian Agricultural 
Engineering 2014 N° 26/2014 5-10 DOI: 10.17676/
HAE.2014.26.5

FonseCa MB, Burrell a, gay h, henseler M, Kavallari 
a, M’BareK r, doMínguez ip, tonini a. Impacts of the 
EU biofuel target on agricultural markets and land use: a 
comparative modelling assessment. European Commission, 
Joint Research Centre, Seville, Spain 2010. URL:  
http://www.eurosfaire.prd.fr/7pc/doc/1281625394_jrc58484_
biofuel.pdf

Forster d, oKaMura s, wilKins g, Morris M, sCott 
p, KuiKMan p, lessChen Jp, gardiner a, BoerMans t, 
grözinger J , eiChhaMMer w , reiChardt K. Next phase 
of the European Climate Change Programme: Analysis 
of Member States actions to implement the Effort Sharing 
Decision and options for further community-wide measures. 
AEA group, Harwell, United Kingdom 2012. URL:   
http://ec.europa.eu/clima/policies/effort/docs/esd_final_report_
en.pdf

herMann h, healy s, graiChen v, gores s. Options for non-
ETS target setting in 2030. öko-Institut e.V. – Institute for 
Applied Ecology 2014. URL:  http://www.oeko.de/
oekodoc/2029/2014-613-en.pdf

KlinCKenBerg F, pirie FM, MCandrew l. Renovation Roadmaps 
for Buildings. Report by The Policy Partners for Eurima, Lon-
don, England 2013. URL:  http://www.eurima.org/uploads/
ModuleXtender/Publications/96/Renovation_Roadmaps_for_
Buildings_PP_FINAL_Report_20_02_2013.pdf

KollMuss a. Member States Progress in Implementing 
The Effort Sharing Decision. Carbon Mar-
ket Watch, Brussels, Belgium 2014a. URL:  
http://carbonmarketwatch.org/wp-content/uploads/2014/05/
Report-How-Member-States-are-doing-implemeting-the-ESD-
Carbon-Market-Watch_WEB1.pdf

KollMuss a. Tackling the 60% of the EU’s Climate Problem, 
The Legislative Framework of The Effort Sharing Decision. 
Carbon Market Watch, Brussels, Belgium 2014b. URL: http://
carbonmarketwatch.org/wp-content/uploads/2014/06/Report-
Legislative-Framework-of-the-ESD-Carbon-Market-Watch_
WEB.pdf

Korytarova K. Energy Efficiency Potential for Space 
Heating in Hungarian Public Buildings. Towards Low-
Carbon Economy. PhD Dissertation, Central Europe-
an University, Budapest, Hungary 2010. URL:   
http://goya.ceu.hu/record=b1152941~S0



24 Csaba Fogarassy – Balint Horvath – Attila Kovacs

APSTRACT Vol. 9. Number 4. 2015. pages 17-24. ISSN 1789-7874

KováCs a, horváth B, Fogarassy Cs. The Influence of 
Cultivation Method on The Soil’s Organic Carbon Content 
Calculations (Hungarian SOC Reference Values vs. 
IPCC Defaults). Columella – Journal of Agrictultural and 
Environmental Sciences 2014 Vol. 1, No2. p. 77-85. URL: 
http://www.columella.mkk.szie.hu/archives/columella_2_2014/
Kov%C3%A1cs_Columella%20Vol.1%20No.2.(2014).pdf

Magda r. A megújuló energiaforrások szerepe és hatá-
sai a hazai agrárgazdaságban. (Role of renewable energy 
resources in the national agriculture.) Gazdálkodás – Agrár-
ökonómiai Tudományos Folyóirat 2011. 06. szám, Budapest, 
Magyarország. URL:  http://www.gazdalkodas.hu/index.
php?l=hu&p=cikk&cikk_id=901

Matthews a. Greening the CAP: the way forward, QA Rivista 
dell’Associazione Rossi-Doria 2012, 4, 37-60. DOI: 10.3280/
QU2012-004002

neMry F. Contribution of the transport sector to the objective 
of the Effort Sharing Decision on non Emission Trading System 
sectors greenhouse gas emissions. European Commission – 
Joint Research Centre Notes, Brussels, Belgium 2011. URL: 
 http://www.eurosfaire.prd.fr/7pc/doc/1300115194_jrc63102_tn
.pdf?PHPSESSID=489ebb9a19e062c8019a7e1b99b64f3d

rysaneK aM., Choudhary r. Optimum building energy 
retrofits under technical and economic uncertainty. Energy and 
Buildings 2013 Volume 57, pp. 324-337. DOI:  10.1016/j.
enbuild.2012.10.027

sChade w, Krail M. Aligned R&D and transport policy to 
meet EU GHG reduction targets. Final Report. Deliverable 
7.1 of GHG-TransPoRD (Reducing greenhouse-gas emissions 
of tranport beyond 2020: linking R&D, transport policies 
and reduction targets). Fraunhofer ISI, Karlsruhe, Germany 
2012. URL:  http://www.tmleuven.be/project/transpord/
GHG_TransPoRD_D7.1_Final_Report_Aligned_Transport_
RaD_and_Policy.pdf

sChiMsChar s, herMelinK a, John a. ZEBRA 2020 – Nearly 
Zero-Energy Building Strategy 2020, Deliverable D2.2: 
Tracking the market maturity for nZEB. Vienna University of 
Technology Energy Economics Group – EEG, Vienna, Austria 
2014. URL:  http://zebra2020.eu/website/wp-content/
uploads/2014/08/ZEBRA2020-Deliverable-D21_final.pdf

Šelih J, Kne A, Srdić A, ŽurA M. Multiple€criteria 
decision support system in highway infrastructure manage-
ment, Transport 2010 23:4, 299-305. DOI: 10.3846/1648-
4142.2008.23.299-305

stanley JK, hensher da, loader C. Road transport and 
climate change: Stepping off the greenhouse gas. Transport Re-
search Part A: Policy and Practice 2011 Volume 45, Issue 10 
pp. 1020-1030. DOI: 10.1016/j.tra.2009.04.005

strong K, Chhun, s. Complex governance system issues for 
transport renewal projects, Urban, Planning and Transport 
Research: An Open Access Journal 2014 2:1, 233-246, DOI: 
10.1080/21650020.2014.908737

vorsatz Üd, arena d, herrero ts, ButCher a, telegdy 
Á, FegyverneKy S, CSoKnyAi T, KőpATAKi É, JAnKó A. 
Employment Impacts of a Large-Scale Deep Building Energy 
Retrofit Programme in Hungary for 3CSEP and Europe-
an Climate Foundation, Central European University, Bu-
dapest, Hungary 2010. URL:  http://zbr.kormany.
hu/download/8/82/00000/Study%20Deep%20Building%20
Energy%20Retrofit%20Prog.pdf




