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Removal of carbon-dioxide

In forestry, GO, is sequester~ ~ *he growmh of the biomass, increases in stabile i,
G i R s . anmtorin! ppd fitter ~n the aros i STRESiakal g
forest management in Honnary wes -+ milion hectares and 1608 miltion hectares in 19971 @i
1995, respectively. e wnal carbe. . and release were it o ki oo s e
carbon release decreased by 20% in the investigated time period. One can see from the table bciOw
ot the coosdl o o S0 by fo . L oragementvas imprnpaien filt 1994, and there was a elirhy

decrease in 1995, The emissions from Chis, NzO, CO and NO, from' burning of forests decreased by
20% till 1994 in average, and they began to increase in 1995, '

Carbon uptate, relesse and total CO2 removal

1991 1992 1993 1994 1995

Total Carbon: Upiake (ki C) 5040 2060 2994 2005 3041
Annual Carbon Release (kt C) 1645 1504 1304 1284 1350
Release from Buming + Decay (kt C) 412 413 408 396 = 383
Total CO, Removal (GgCOy) 3239 3823 4697 4820 4797

Policies and measures

National Energy Saving Program

On the basis of the energy policy concept approved by the Parliament in 1993, the National
‘Energy Saving and Energy Efficiency improvement Program (ESAP) was developed in 1994. Based
on this programme an action plan was approved by the Govemment in December 1995. The Energy
Saving Action Plan consists of four major set of measures: (i) penetration of renewables. (i) energy
efficiency improvement, (iil) energy efficiency labelling and (iv) education, information and
encouraging technology innovation. :

Measures in the energy supply sector. penetration of renewables

The energy policy concept mentioned above includes an objeclive 1o increase the siare ©f
renewable energy sources in the primary energy balance to 5-68% which is almost the doubie of the
current figures, The estimated total utilisation of the renewables may currently put at 35 PJ which
comresponds 1o the 3% of the total primary energy supply. Although the utilisation of wind, geotherma!
and solar energy is theoretically possible, the application of biomass resources are of the greatest
importance in Hungary. Currently there are over 70 biomass-fired boiler plants where the total
installed capacity .amounts to 31 MW. The largest chopped-wood-fired heating plant on Central
Europe is located at' Tatabanya, where the installed -boiter capacity is 12 MW. Although some
progress has been made, the renewable technologies in Hungary still suffer from a significant cost.
disadvantage as compared fo fossil based technologies in.power and heat generation. Expertence in
ongoing renewable financing initiatives shows ihat. without funding, these investments are still not
competitive with the natural gas.

Measures in demand side: energy efficiency improvement in the private and public sector

The improvement of energy management in municipalities one of the priority area of the
=saF Support shal he provided for menicipalities for the davelopment and implementation 2f theds
gnergy saving concept, organisation ol rairng aind cveine Gk information suoghy, of vedo i
residential sector certain initial step has been taken. In the production sectors a growing number of
industrial companies realise the interrelation between energy wastes and profit losses. Many of them
know at least what ought to be done. Recently, as more and more companies get stabilised, energy
efficiency plans developed by companies are started to implement. Certain big companies have
shown good progress in energy efficiency programmes on their voluntary basis.

UN FRAMEWORK CONVENTION ON CLIMATE CHANGE: FIUNGARY'S SECOND COMMUNICATION
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patterns, as well as the alternatives in the accession to the European Union, the reliability of the
longer term scenarios is substantially limited. Four scenarios are characterised as follo_ws. In the case
of estimating the non-fuel-related emission's projections, unieient methods and scenario development

“+e been used for several reasons: (i) back of appre. -+ =ia and available methodology in the
agriculture-related projections, (i) about two-third of e Lvir 1S considerea py tie wsi-iglalou vy
smissions, therefore the projections of citer emisc” -~ may have less importance. Since the

preparation of .our first National Communication, no updated and!hg%rlgggﬁe_sti,mation for the CHy,

N,O, CO etc. projections is available, therefore the relevant information presented in the first National
ommunication are not aitgd or replicates e

Main characteristics of the scenarios for the projections of fuel-related CO-, emissions

GDP growth Growth in total Growth in electric Energy saving by

{%/year) energy intensity energy intensity specific measures
(Yolyear) {%elyear) (PJiyear)
B-BAU 1.0 - - -
B-REF 1.0 , -0.5 - 60
S-MOD 20 . -1.0 -0.5 110
S-SEF 3.0 -1.5 -1.0 250

Emission outlook of fuel-refated CO, emissions

The B-BAU scenario can be defined as an unrealistic “all-frozen” option for development,
serving only as a basis for comparison. (It is the fact that the mid 1990s was the period of the
stagnation in the Hungarian economy. Most of the indicators of the energy, environment and
economic performance have shown insignificant fluctuations around the same level. in this sense, the
B-BAU is the extrapolation of the very recent tendencies, as well.) The B-REF scenario reflects the
structural changes in the Hungarian economy and increase of energy prices which can lead to the
" improvement of the energy intensity without specific energy saving measures. The S-MOD scenario
can be regarded as the most probable outlook of the medium term socio-economic development in
Hungary. As a result in implementing the measures prescribed in the ESAP, the increase in energy
demand is substantially less than the GDP growth. In the period of 1996-2002 the GDP would rise by
almost 15%, while the total final energy consumption would increase by 8% only. The S-SEF scenario
supposes a positive feedback between the economic growth, the social welfare and the expenditure
of energy efficiency improvement. -

Baseline and aggregated policy scenarios (thousand Gg CO; )

1990 1992 1995 1987 2000 2002
actual 68.6 59.6 59.4
B-BAU 62.0 63.9 65.2
B-REF ' 61.8 63.1 64.0
3-MOD 62.1 64.3 65.9
D-SEF 62.4 65.6 87.8

Projection of carbon sequestration

_ It is estimated that, in the next 30 years, the cultivation of some 700,000-1,000,000 hectare
agricultural fietds will become unprofitable, and that most of this area is suitable for afforestation. The
increase of the carbon poot wouid involve the establishment of bicenergy plantations, the increase of
the carbon density of stands, as well as preserving carbon in wood products. The current afforestation
program was launched in 1981 with the aim to afforest 150,000 heciare by 2000. On the hasis of the
experiences gained by the implementation of the afforestation pregramme, afforestation policy
scenarios has been set up. In the minimum scenario (1), some 3000 hectare is afforested annually by
2050. In the medium scenario {I1) 15,000 hectare is afforested untif 2010. In the achievable scenaric
(1)), 11,000 hectare are afforested annually, and in the technical potential scenario {IV), 18,000

_hectare by 2050 This last scenario is equal to afforest some 1,000,000 hectare.

UN FRAMEWORK CONVENTION ON CLIMATE CHANGE: HUNGARY'S SECOND COMMUNICATION
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Carbon sequestration by the afforestation scenarios (thousand Gg Carbon)
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International co-operation and rising public awareness ™

Activities Implemented Jointly

in March 1995, the govemments of Hungary and the Netherlands expressed their wish to
jointly realise a series of AlJ projects. The aim of these projects would be to gain experiences on
practical aspects of AlJ and to promote it as a feasible concept. Two joint projects were therefore
designated simulation projects and became subject of a monitoring study.

Energy efficiency improvement for municipalities and utilities

In this simulation study a number of energy efficiency projecis that are initiated by local
governmenis are analysed. In most cases, these projects are identified based on expert advice
provided earlier through the Dutch bilateral PSO programme and through twinning arrangements with
Western European cities within the EU — PHARE/ECOS/UVERTURE "urban twinning” programme. A
total of 62 projecis are monitored in 12 different cities. Additionaliy, a combination of a small-scale

cogeneration (CHP} project and a Demand-Side Management (DSM) project at the Technical

University of Budapest is incorporated. These projects were developed by the Dutch utility Westland
and the Budapest gas utility F6gaz and are implemented by a joint venture of both companies. The
implementation of the measures is financed by the local govemments themselves. This is done either
from own resources or by attracting extemat funds. These external funds can be commercial loans,
but also soft-loan arrangements (e.g. the German Coal Aid Revolving Found) or third party financing
(TPF) have been used by the local governments to generate the financial resources required. These
varying financing mechanisms generate additional experience and input for the AlJ-simulation.

RABA/IKARUS compressed natural gas fuel engine project

This project transfers technology, which enables Hungarian industries to produce buses with
compressed natural gas engines. The technology is provided by Delftec, a producer of gas fuelled
engines and the TNC research organisation, both of the Netherlands. Participating firms are
Hungarian RABA, a producer and installer of bus engines, and IKARUS, the Hungaran bus
manufacturer. It can be stated that the installation of CNG engines on all Budapest buses that
currently have a D2156 Olid Diesel type engine would prevent the emission of 6.4 kion CO, per year.
Using this method, the AlJ pariners estimate, by way of an example, that all full-size buses (90
passengers or, more} together in Budapest cause a CO, emission of 120 kton per year. Note,
however, that the project itself only aims to install CNG engines in a limited number of buses (about
5). The emission reduction figures are only meant as examples and do not reflect the emission

reductions that can be achieved by the project. On the basis of the same methodology the total
annual emissicn of different sorts of pollutants can also be computed.

GEF/UNEP project on the economics of greenhouse gas limitation

The primary aim of the project is to analyse the costs and benefits of several actions to
mitigate the greenhouse gas emissions in twelve countries, including Hungary. The world-wide project
is funded by the GEF, and RISO National Laboratory (Denmark), as the regional UNEP Centre, is
charged with co-ordinating the project. The Hungarian sub-project is divided into the following parts:
(i) overview of present social-economic situation with special regard to the energy consumption of the
public and residential sectors and the role of forest management; (ii) compilation of medium and long-

L]
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Table 3.16. Activity data o1 carbon release: forest and grassland conversion

Area Converted Anually Annual Loss of Biomass
{kna) (kt dm) )
#pof  qoo09  CoTm 4094 4QQ50 4404 {002 4002 1004
, Grassland -> Foresl 8.7 7.1 3.2 2.9 4.2
Other-Evergreen 975 949 1Lz 405 ze.,
la e Other-Deciduous - - . e w7678 - 680.9%°580.4 561,99 605.9
¢ FArea Converted 10 year average Loss of Biomass 10 year average
Y Cada __(kha) oo Tk dm)
1991 1992 1993 1994 1895| 1991 1992 1993 1994 1995
| Grassland -> Forest 75 13 74 71 87
Other-Evergreen 1108 113.2 1141 1124 1095
Other-Deciduous 8108 8154 8083 7804 7505

Tabte 3.17. Carbon uptake, release and total CO, removal

1991 1992 1993 1994 1995

: Total Carbon Uptake (kt C} 2940 2960 2994 3005 3041
Annual Carbon Release (kt C) 1645 1504 1304 1294 1350
Release from Burning + Decay (kt C) 412 413 408 396 383
Total CO, Removal (GgCO0y) 3239 3823 4697 4820 4797

Table 3.18. Emissions from on-site buming of forests (Gg)

1991 1892 1993 1994 1965

CH, 0280 0255 0.221 0.228 0.238
‘N0 0.002 0002 0002 0.002 0.002
Cco 2453 2228 1935 1991 2.080
NOy 0.070 0.063 0055 0.057 0.059

The tendencies in net actual carbon-dioxide emissions in Hungary are summarised in
Figure 3.4. Due to the recent decline of the economy, the CO, emissions from combustion sources
has fallen by 18% between 1985 and 1994. The first year of increase was 1995 (by 1%). As a result of
an economic recovery the overall net CO, emissions began to increase in 1995, However the net CO,
emission level in 1995 is just 73% of that of the base period (the average of the years 1985-1987)

i Figure 3.4. Total CO, emission and removal
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fertiliser use we applied the median emission coefficient 0.0036, given in the IPCC Reference Manual
(page 4.79),

Table 3.13. N;O emission from agricuttural soils {(Gg)

1991 1692 1993 1994 1995
Emission 168  1.63 1.46.. 1.80 1.61

TR

ERUAR 1 O

3.3.4. Non-CO; emissions from field burning of agricultural residues L
; S e T L L e Rt i sl =

The calculations of emitted non-CO; trace gases from field burning of agricultural residues

are presented in Table 3.14. It should be noted that these emissions reached the lowest values

around 1992-1993 and an increase can be observed afterwards. Finally, the overall sources of CH,
are presented in Figure 3.3.

Table 3.14. Non CO, emissions from field burning of agricultural residues (tonnes)

1991 1992 1993 1994 1995

CH, 45 3.1 2.5 37 3.7
N,O 0.0 0.0 0.0 0.0 0.0
cO 95.3 65.0 523 787 . 787
NO, 1.0 0.7 0.6 0.8 0.8

Figure 3.3."Main sources of total CH, emission
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3.4. Forestry

made:

As far as forest and grassland conversion is concerned, the following comments should be

there is no conversion from forest to grasstand. Biomass loss occurs in the form of residues from
harvest (5% of this is burned on-site, 95% is left to decay);

new afforestations, as a form of land use change, are also included in the calculations, This,
however, results in no loss but gain in biomass (i.e. 'negative’ loss):

only data for decay are summed:

L]
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long term emissi: from soil is estimated as negligible, because there 15 .o .+ aig€ of land use
from forest to ary wie else in Hungary, and although there is soime emissic 7 ali clearcuts, it
is offset by thwe . . ilon or reforestation of the area;
Wit GiE N0 aber . . Laas;

et ~=d all other biomasgs Asta aph tee ohee Saeapd B e s considered,

Net annual grow iate (i.e., total growth minus density-Gepesiucii and Geooooy-ndependent sait
thinning) is estim=t~R as being 95% of total, i.e.. gross arowth:

{hie: dry matter corversion ratios are for air-dry organic matter. i carborn ira.. o of dry mater,
the default value of 0.45 is used. This is approximately the same as was found in the literature for
air-dry wood,

it is supposed that all traditional fueiwood harvested. in Hungary, some 20% of wood is lost in
thinnings and harvests. 1t is considered that this wood - and its carbon-conient - decays.

In forestry, CO- is sequestered by the growth of the biomass, increases in stahile humus in

the soils and the accumulation of dead organic material and litter on the ground. The lotal area under
forest management in Hungary was 1564 miflion hectares and 1608 million hectares in 1991 and
1995, respectively.

Table 3.15. and Table 3.16. provide the activity dala as concerns the forestry-related

emissions and removais. Tabte 3.17. and Table 3.18. summarise the carbon uptake, release and the
emissions from on-site burning. It can be seen, that the total carbon uptake and release were almost
unchanged while the annual carbon release decreased by 20% in the investigated time period. Cne
can see from the ahove results that the annual removal of CO, by forest management was increasing
{ill 1994, and there was a slight decrease in 1895. The emissions from CH,, N>O, CO and NOy from
buming of forests decreased by 20% till 1994 in average, and they began to increase in 1985,

Table 3.15. Activity data of carbon uptake: forestry and grassland conversion

Area of Forest/Blomass Stocks Commetclal Harvest Total Traditional Fuelwood
(kha) . {1000 m* roundwood) Consumed
(kt dm)
1001 1992 1903 1004 1905 4991 1992 1993 1954 995 1991 1992 1093 1994 1993
Plantations Evergreen 216 217 218 218 216
Deciduous 151 150 152 151 153
Commercial Evergresn 28 29 30 kil 30
Deciducus B2Y 876 871 890 887
Other 281 268 318 310 322
Oak 334 49 332 303 370 255 232 221 258 248
Turkey oak 408 366 318 257 284 353 317 275 276 2486
European beach 307 294 291 273 275 80 &6 a5 84 81
Hornbeam 117 111 100 g3 108 113 108 47 85 103
Black kocust 544 478 358 303 85 606 563 422 414 430
Other hardwood 58 52 51 37 46 63 57 535 44 =
Poplar 1088 a33 747 177 834 106 91 13 46 51
Other dec.scftw. 202 17 145 16€ 161 13 13 11 24 12
Conifers 372 362 380 5Lk 487 21 21 22 45 3
Other 0 0 0 0 0 0 Q ¢ 0 Y
TOTAL 1564 1570 1583 1600 1600 3450 3116 2732 2748 2928] 1622 1488 1261 1276 1277
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Figure 5.5. Carbon sequestration by the afforesiation scenarios.

million tones

dui

s 4

Rt

1990 2000

- ‘;o—!

A ——1l |
feted =B
-1V

>

2010

2020

2030

2040

2050

The scenarios were analysed by running the CASMOR model of the carbon cycle of forestry.
The main conclusions are as follows:
« in all afforestation scenarios, the use of fast growing species (biack locust, poptar) is assumed,

+« most carbon is stored in the aboveground biomass, but large amounts are stored away in the
belowground and dead hiomass pools, too;

» the amount of soif carbon, accumulated in thousands of years, is very large, therefore, this pool is
to be preserved by all possible means;

» if oak is planted instead of black locust, the carbon sequestered in the achievable scenario

decreases by some 20%;

« the greatest costs of the program are the investment costs that incur at the launch of the
program. The cost of carbon sequestration is about the same, some 7 $#C, in each scenario.

5.4. Cost of mitigation

On the basis of the experiences gained from the successful operation of the German Coal Aid
Revolving Fund (see in Chapter 4.1.1.) a detailed analysis has been made to study the potential
mitigation costs in Hungary. The analysis is the part of the research conducted in the framework of
UNEP/GEF project entitied “THE ECONOMICS OF GREENHOUSE GAS LIMITATION” (See in Chapter 6.2.).

Table 5.3. Overview of the conservation potential and related costs

Measure Savings Investment costs
primary CO: energy cost Total Justified by energy

fuel investment cost savings
PJ Gg billion HUF billion HUF billion HUF

Modernisation of the space 1 Bty ¢ ey e

heating (residential sector) L =00 Ll 1599 i

Modemisation of the space

heating (the public sector) & 50 2 S 149

Efficiency improvement of home

electric appliances 37 2700 51 467 226

Electric efficiency improvement

of the public sector 23 1800 18 150 118

L
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The inain assumptions are as follows:

primary fuel savings are calculated taking into account the losses of generationftransmission;

wivz savIngs are calculated on the basis of the present iue nux ot the studied sectors. CO;
sovinee related {o electricity savinne are calridated An i T tha prpenmt fraal iy af e

Hungarian power sector;

micre tevel energy cost savings are calculated on the basis of the present retail prices, exclusive
Of VAT: 3 = R E . R ERL Lrenrs

the total investment costs represent the costs the end-users are supposed to pay. No VAT is
considered., No.subsidies, grants, etc. are taken into account; ~ELT R e e

the last but one column of Table 5.3. shows the part of investment costs justified by energy cost
savings. An investment was meant to be justifiable if the net return (exclusive of inflation effects)
is 9%.

The preliminary results show that state intervention into energy saving can be highly cost-

efficient. Projects imptemented by the help of the German Coal Aid Revolving Fund have proven that
investment in energy efficiency improvement can be more cost-effective than the development of the
supply-side infrastructure.
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