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Abstract; This paper points out benefits for the national economy from construction of biogas plants (BgP ) — especially important for countries of the Pannonia Plain. Research
data show that BgP has the most favorable effects on GDP of the national economy — compared to other renewable sources. Benefits from BgP for the national economy are:
reducing O, emissions and municipal waste disposing, fewer imports of electricity, gas, and oil, significantly better economic performance in energy sector, balancing
functioning of the national electricity system, hiring domestic companies and activating domestic resources and use of biogas in transport.
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INTRODUCTORY NOTE

In the paper “Advantages of biogas power plants in energy
transition Pannonia countries — Benefits for the local
community” we pointed out the unfavorable position of
biogas power plants (BgP) in government structures
(stronger interest groups for wind and solar power plants)
and the benefits of the local community from the
construction of BgP.

In this paper we pointed out benefits to the national
economy - especially important for the countries of the
Pannonian Plain. Research data show that BgP has the most
favorable effects on the GDP of the national economy -
compared to other renewable sources — through investment,
intermediate consumption and employment of domestic
labor and the activation of national resources. This will be
illustrated by the example of the Republic of Croatia [1-5].
BENEFITS OF BIOGAS POWER PLANTS FOR THE NATIONAL
ECONOMY

The national economy and energy sector have a number of
very significant benefits from investing in the construction of
biogas plants compared to other renewable sources — as
shown in Figure 1.

— Climate change — meeting EU obligations

Each EU member state has committed itself to reducing CO,
emissions and disposing of municipal waste, in order to
mitigate climate change. It should be emphasized here that
these are not unimportant and only formal obligations
imposed from above - but a civilization and planetary
obligation to prevent catastrophes for humanity. As much as
wind and solar power plants are neutral in terms of
greenhouse gas emissions, so is the disposal of livestock
manure in BgP — especially in cattle breeding due to methane
emissions.

There is special issue of disposal, i.e. recycling of municipal
waste; e.g. Croatia should have separated and recycled 50%
of municipal waste by 2020. But this has not been achieved;

the rate of separate collection of municipal waste in Croatia
in 2020 was 41%.

According to the current practice Croatia will pay penalties
until the assumed obligations are fulfilled as paid by Bulgaria,
Greece, Hungary, Italy and Poland (about ten million € per
quarter). [3]

— Fewer imports of electricity, gas, and oil

The production and use of biogas contribute to the reduction
of imports of fossil fuels. E.g. in the last 10 years, the Republic
of Croatia has imported between 30 and 40% of electricity
and the same amount of natural gas. A significant increase in
the production of biogas and electricity from BgP has a
positive impact on reducing national energy dependence, i.e.
reducing import of these energy sources. [4]

Biogas production
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Figure 1. Benefits to the national economy from the construction of biogas power
plants
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— Significantly better economic performance in energy 12000
The largest impact on GDP and employment in Croatia
among renewable energy sources (RES) is achieved by GDP; 10000
as shown in Tables 1 and 2. Also — with BgP, investments per Gl /\
MW in electric power plants are lower. /’,‘/ \
Table 1. Investment channels — effects on € 1 million value of total investments. 6000 / \
Source: [6] 4000
Power planttype| | Wind . . Small / L
Indicator farms 0 B oo 0o hydropower 2000
GDP (000 €) :
Direct effect 7391 | 9736 | 1889 215,8 916,3 1 2 3 4 5 § 7 8 9 1w 1 1
Indirect effect 1933 | 175 6715 608,0 73,3 i
Induced effect 91,0 74 336,5 183,5 35,3
Total effect 10233 | 9986 | 1197,0 | 10073 1025,0
Number of employees in terms of annual labor input Figure 3. Production of electricity from solar power plants in Croatia in 2019
Directeffe | 06 | 0 | 117 | 86 60 — by months [7]
Indirect effect 65 05 378 333 25 — Balancing the functioning of the national electricity
Inducedeffect | 36 | 03 | 131 72 14 ~ system . o
Total effect 107 07 627 491 98 Biogas plants do not have daily and seasonal oscillations in

Table 2. Intermediate consumption channel — effects on € 1 million value of total
investments. Source: [6]

Wind

farms

Small
hydropower

Power plant type

Solar | Biomass  Biogas

Indicator

GDP (000 €)

Direct effect 1300 | 2384 | 217, 2409 2359
Indirect effect 942 | 181,0 1781 2129 200,6
Induced effect 120,5 | 216,9 199,9 220,3 210,7

Total effect 3446 | 6363 | 5951 674,1 6473

Number of employees in terms of annual labor input

Direct effect 6,1 8,2 98 119 11,6
Indirect effect 3,2 6,5 6,5 6,6 6,1
Induced effect 50 8,5 8,6 9,0 83

Total effect 143 | 232 249 275 26,0

45000 — T 180000
40000 7 160000
35000 \'/\\ ettt /f 140000
30000 |—sgeeeet — s==o o= L 120000
25000 e =7 At F 100000
20000 \WA / 80000
15000 60000
10000 40000
5000 20000
0 = 0
1 2 3 4 5 6 7 8 9 10 11 12
....... Bp = = Bgp ——Wp

Figure 2. Production of electricity from renewable energy sources in Croatia in 2019 —
by months [7]
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production - such as hydro, solar and wind power — which
contributes to balancing the functioning of the country's
electricity system. E.g. Figures 2 and 3 show the monthly
oscillations in the production of electricity in the power
system of the Republic of Croatia from renewable energy
sources. Balanced production of BgP and biomass power
plants (Bp) is observed in contrast to wind power plants (Wp)
and solar power plants (Sp).

— Hiring domestic companies and activating domestic

resources

Data on investments in renewable and energy sources in
Croatia in the period from 2009 to 2016 show that about 80%
of the total investment costs in biogas plants are realized by
the domestic economy, unlike wind farms and other
technologies where imports of equipment and materials and
foreign costs h contractors amount to over 80 percent. Figure
4 shows the BgP complex (2 MW) "Biointegra" Slatina — built
by domestic contractors with domestic construction
materials and a significant part of domestic equipment.




USE OF BIOGAS IN TRANSPORT AND DISTRIBUTION OF
NATURAL GAS

Finished biogas (biomethane) in developed EU countries has
been used for years as a fuel in road transport or as a
supplement in the distribution of natural gas. To use biogas
as a fuel for road vehicles or in the natural gas distribution
network, additional processing is needed — removal of CO2
and sulfur. The treated biogas (now biomethane) is
compressed to the gas network pressure level and can be
placed in the natural gas network distribution system. In the
developed European countries, in the past decade, there has
been strong growth in the construction of biogas capacity
and the use of biogas, and especially strong growth in the
capacity for biogas refining, i.e. biomethane production;
Figure 5 shows the annual growth rates of the number of
biogas and biomethane plants in Europe. [9][10]

2012

2013 2014 2015 2016 2017 2018 2019

HBiogas MBiomethan

Figure 5. Annual growth rates of biogas and biomethane plants in Europe (%) [10]
Unfortunately, no biogas refinery has been built in the
Republic of Croatia, and according to available information, it
is not in the plans.

CONCLUSIONS

Our considerations — on the example of the Republic of

Croatia — showed:

— That BgP have the most favorable effects on the GDP of
the national economy — compared to other renewable
sources — through investment, intermediate consumption
and employment of domestic labor and activation of
national resources.

— Importat benefits for the national economy are to:
reducing CO, emissions and municipal waste disposing;
fewerimports of electricity, gas, and oil; significantly better
economic performance in energy; balancing functioning
of the national electricity system; hiring domestic
companies and activating domestic resources; and Use of
biogas in transport

— European developed countries are achieving strong
growth in biogas capacity building and biogas use, and
especially strong growth in biogas refining capacity
(biomethane production).

— States in the Pannonian area should pay special attention
to investments in renewable energy sources and objectify
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the eco-friendly, ecological and energy effects of certain
forms of renewable energy sources, and not be subject to
the influence of interest lobbies without a critical
approach.
Note: This paper was presented at 1175 2021 — The XI International Conference
on Industrial Engineering and Environmental Protection, organized by Technical
Faculty “Mihajlo Pupin” Zrenjanin, University of Novi Sad, in Zrenjanin, SERBIA,
in 07—08 October, 2021.
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