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EXECUTIVE SUMMARY

Biomass is the fuel that mankind may grow. Biomass is the only fuel whose usage may bring
about negative carbon balances. Bmass is renewable fuel that may produce dispatchable
electricity. Biomass supply chains may provide for the employment of large number of people
directly and indirectly. In times when perception on security of energy supply ibleak, and
energyprices are high, it is not likely that biomass consumption will sharply fallOn the other
hand, poor management of the resource can cause significant damage to the society. For all
these reasons biomass management requires more diligence and more information.

Biomass is the fuel of choice for the biggest share of households in the WB. Biomass
represents the largest quantity in household energy in general, and in household space
heating in the contracting parties to the Energy Community Treaty. Individual heaters

(stoves, ovens, masonry stoves) are the most widespread devices used for heating in the WB.
Almost 3 million households rely on heat produced in such devices.

Household heating is the main source of particulate matter (PM) emissions in the Western
Balkans.

Biomass will continue to be used for heating in the Western Balkans for the foreseeable
future regardless of anything one thinks or does about it.

Using biomass for heating in an efficient manner is a skill mostly taken for granted, yet in
short supply or reglected amongthe Western Balkan users.

Real life efficiency of devices used is estimated to be in the range from 3@0%. 65%
seasonal efficiency is minimal type test efficiency required for eccdesign certified

appliances while benchmark value set by theegulation is 86%. Even when we take into
consideration deviations of reatlife efficiency from lab tests, we see significant space for
improvement. Real life efficiency may be increased in certain instances by 100% and more.

Real life emissions of PM, OG and BaP when measured vary dramatically, due to various
ibeUonU | AnALWC])AHA Yt ¥TD o6 yYbDUOUYU)nAH énC oFDlheyord
the devices with eco-design certified, may bring reductions in emissions that may go as high

as 9. Woodmoisture can influence the increase of emissions of particulate matter by a

factor of 8 in new appliances.

While burning wood is considered as carbon neutral, wood burning efficiency yields
significant climate benefits. Saved wood may continue to grow in tk forest and capture the
same and increasing amounts of carbon before harvested, may end in woodenoducts, and
continue to capture carbon or may displace other energy sources.

5% annual wood savings due to increased efficiency of heating may lead to nethan 4
million tonnes of CO2 saved in the Western Balkaim year 5 after the initiation of the
programme.

Vendors from the region started to produce eco desigacompliant devices.
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A Serbian household in fifth decile of consumption with median annual eneygexpenditure of
510 EUR may procure 5.9 stacked metres of fuel wood and 2,717 kWh of electricity annually to
power and heat its 76.9 m2 dwelling. If it operates an individual wood heater, which most
probably it is, it will provide only 4,347 kWh of usefiieat annually.

Most users do not consider their solidfuel stove as a problem that needs fixing.

Mostusers and health professionals in the Western Balkans are not aware of how detrimental
wood-g ] 1 DC UyYoeDU éd-Bndtppublmbedih. YT D wUDO U

Most users of solid fuel, wood-fired stoves have little or no knowledge of alternatives.

Only around or up to approx. 20% of existing users of inefficient woodired stoves in the
Western Balkans (with slight variations in individual markets that makeip the region)

understand the benefits of upgrading their device and are ready to replace their current
device - now.

Data and information on devices and fuels used across the region are still being improved, so
one should be in the habit of doublechecking facts before making costly policy decisions.

Each individual sale of a new inefficient woody | G DC UYo6 €D |
é6n WFTHOeCD Yo & NouaD Dgg) Al DAy CD
to climate.

U & | D
€] AD Uyl éuy

Each of themore than 125.000 such missed opportunities every year (which is how many new
inefficient devices are sold across the Western Balkans) is an advertisement to friends,
geN] Lt énC nbD| ATaowdU god UUeét | A UUYWAlkrs, )
allowing friends, family and neighbours access to trusted testimony of improvement the key
determinant of user interest and motivation for upgrading own device.

¢

One in five households decide to also improve energy efficiency of the building when
replacing heating devices.

Not all users of woodfired devices pollute the air equally. The poor are likely to have less skills
and ability to use wood efficiently (e.g. timely prepared and dried wood).

Levelized cost of heat of possible individual heatig replacement technologies puts ece
design compliant wood stoves, pellet stoves and most modern air to ait heat pumps close to
each other. Depending on the night tariffs for electricity electric thermal accumulation
heaters may compete as well. Other faairs need to be considered as well, when deciding on
replacement.

Pellet is a fuel which production needs large quantities of energy. Different research reveals
that to have 10 units of energy in pellet fuel, we need to invest 1 to 5 units of energy, depied
on the research results. Fuel wood production requires 6 to 30 times less energy than pellet
production. Wood chip production requires 2 t010 times less energy than pellet production.

Existing schemes discriminate against and prevent those in povertyto participate and
benefit from public subsidies as required levels of ceinvestment of own resources exceed
their purchasing power.
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Most of the existing public subsidies support beneficiaries who already have income, access
to retail banking, and are notconsidered risky customers for consumer credit, thereby
exhausting limited public resources before any of the most polluting, poor households
without access to financial services have had a chance to participate and/or benefit.

Existing public financial schemes need to be improved, their scope widened, their targets
more focused, and their funds more accessible.

The same goes for retail financing schemes, but these will most likely be market driven. Even
if that is the case, banks can use some incentiveand development assistance institutions
need to assist local authorities in providing that incentive.

Current financial schemes in the region are not sufficient to eliminate the problem on their
own.

Both private and public investment must be made to worlkor the future, not the past.
Targeting everyone is a waste of resources.

Publicly funded changeout schemes for wood fired stoves must be conditional on the safe
and efficient turnover, collection, and recycling of old devices.

18



MESSAGE FROM THE TEAM

As we in the Western Balkans join the rest of our continent to embark upon an ambitious
journey to a carbonneutral future, there is a growing realisation that we are not going to get
there unless we solve the many interconnected issues related to the waip which we keep
our homes warm.

The likelihood is that you are reading this because you are one of the many stakeholders trying
Yo T éAL TowUDIorC TDey)nH | n owd GDH]on U0 | Ya
safe for our health, sustainable to our environment and neutral to our climate.

rYyeU noy & UNéert Al ertDnADd !downC yYl'a®D NJ ti
estimated to burn firewood, often of low quality orwet wood, in outdated, inefficient, and air

polluting stoves in order to keep their homes warm. They all need to change to better
household heating technologies and solutions. Most of them, however, will not be able to do

so without help.

The first thing to do is to realise and admit that designing and implementing a licly funded
mass changeout scheme for outdated solid fuel household heating devices is a complex
challenge. You will be told one thing by vendors of heat pump technology, another by
companies producing devices for burning biomass, yet another by enviranentalists. You will
hear from nationallevel planners about the difficulty in advocating for more of public money
to be allocated to a programme so badly understood. You will also hear from loecahunicipal
managers, on the otherhand, stressingabout the growing gap between citizen expectations
of them for something to be done urgently about the escalating aipollution crisis and limited
local government capacities.

Regardless of how you arrived at this challenge, we invite you to recognise the diversiof

people who need to be helped and of the types of buildings they live in, and to match that

diversity with a suitably diversified range of solutions, which are both effective in improving
FDOFLDaeU )] DU éncC abDeét)] UY] A which limé GuE épiodd) | n A Y1
Moreover, when you get that far, you will also have developed an informed appreciation of the

need to design and employ diversified forms of financing for heating upgrades across our

region. We will need more money to be investechan has been the case to date, but in ways

which yield a higher and quicker return also.

Knowledge is power. We will present the knowledge we have collected about the problem so
as to empower policy makers and analysts to approach the task of designimpgblicly financed
schemes for heating upgrades in a betterinformed fashion than has been the case to date.
That knowledge includes understanding how homes are heated in our region today, how this
can be improved in the foreseeable future and what vehicles catake us there.

1The term Western Balkans refers to six signatories to the Energy Community Treaty, namely Bosnia and
Herzegovina, Montenego, Serbia, Kosovo*, North Macedonia and Albania; throughout the report, this definition will
apply to terms such as the Western Balkan, WB or WB6, also.
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Further still, we will employ this growing body of knowledge to boldly propose two templates,

which you are welcome to consider, adapt and use in your own (Western Balkans) policy
envionment:)! i owWUL] AD o0¢g & mFdd UODOSWADUTOE] |adpl TE@F il
design-directive 2 cut and ii) a communications blueprint to serve your phaseut policy and

keep this conversation going in the right direction.

A final word of caution: You will not solve this alone! As you read oygu will be reminded time
and again of the many interconnected levers that will need to be synchronised if we are to get
this right and ensure that in trying tohelp, we do not make life even more difficult for our
fellow citizens in situations of energy poverty. Remember: regardless of your own income,
heating device and knowledge of heating technologies, regardless of your own station in
government, business, or civil society - we share the horrendously polluted air we breathe
just as we share the risksof runaway climate. In other words- we are in this together!

Thus, please read this report with partnerships in mind. If you have not had to join forces with
someone already, you are very likely to begin working on this with new, vakaelding partners
very soon.

The good news is: Together we got this.

The RES Foundation
Smarter Stoves Partnership team

2 https://study.com/academy/lesson/the -european-ecodesign-directive -description -intent -importance.html
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ENERGY PROFILES

Contracting Parties of the Energy Community from the Western Balkans rely mostly on coal
and oil for their primary energy supplyRenewables also take part in the energy mix primarily
through traditional use of biomass in inefficient domestic devices, followed by large hydro.
Modern sources of renewable energy are at an early stage of development. Energy and carbon
intensity of the region is comparatively high both to the EU and the World average values. This
points to significant space for improvement in the efficiency of the energy use and
production. Import dependency of the region is below the EU average. Currently the region
depends on imports of natural gas from Russia.

Table 1Basic data on Contracting Parties

Albania

Bosnia and
Herzegovina

Kosovo*

Montenegro

North
Macedonia

Serbia

Population

(million)

2.9

3.3

1.8

0.6

2.1

6.9

Number of
households
(census data)

722,262

1,155,736

297,090

192,242

564,296

2,487,886

GDP
(billion/
constant
2015 USD)

13.0

18.4

7.6

4.8

111

45.6

GHG emissions

TPES Import .
(TJ) Dependency (t geOrZ(;izgia)

97,473 32% 1.2
301,974 27% 6.81
111,614 31% 4.98
45,590 34% 4.18
117,327 59% 3.45
640,289 36% 6.58
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(kg CO2/GDP
2015 USD) in 2020

Wl COAL
NATURAL GAS
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Figurel
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Contracting
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Figure 2 Total
energy supply
in the
contracting
parties in
2019, shares
by source (%).
Source: IEA

In terms of final energy consumption, the largest consumers in all the Contracting Parties
are residential and transport sectors, followed by industry.
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Figure 3 Total

final energy
consumption
Albania in the
h Contracting
Bosnia and | Parties in
Herzegovina 2019, shares

F per sector (%).

B TRANSPORT Source: [EA

Kosovo* I
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Montenegro
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. I
North Macedonia B NON ENERGY USE
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N |
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WBB |
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Energy is mostly used in the form of oil products, followed by electricity. Significant share of
final energy is consumed in the form of traditional biomass. Newest preliminary energy
balance datafor the largest country in the region, Serbia, indicate further significant increase
in biomass share due to better data coverage. The consumption of natural gas in the region
is limited.
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CURRENT HOUSEHOLD HEATING

BUILDING STOCK

Many efforts have been taken in the past decade to discover the characteristics of the
building stock that may he us guiding renovation efforts. We would like to lea about the
numbers and types of buildings total floor area, occupied floor area, heated floor area, heat
energy demand, usage patterns and other characteristics. These efforts should help us
understand the opportunities for energy efficiency improvements and to quantify the
investment needed. Our methodologies are constantly improving but still we are frequently
in situation to calculate energy savings that are higher than entire energy consumption that
we captured in our energy balances. Nevertheless, waeed to continue improving our
knowledge of the housing stock. In this report we present information compiled by the
Fuol DAYUe AonUwryenyU awy | n UYibD UDAUY)Jon CDC
comparison with the scenarios recently presented by he World Bank.

[owUDI 6tCU | n Yl D oOoDUOybDin 9étlLéenUacU AonyYleAUy
(contracting parties) occupy more than 400 million riout of total more than 520 million n% of

gross floor area of their dwellings. More than two thirds (rangim from 58% in Kosovo* to 72%

in Albania) of this space is in the individual households (IH) while less than one third is in multi
apartment buildings (MAB) with some differences in structure across the contracting parties.

Figure5
Building stock
in the
Western

: ! Balkan
200.000.000 contracting

: i parties of the
Energy
150.000.000 Community.
Source:
conUwkyenyaU
compilation.

250.,000.000

100.000.000

50.000.000 o—

0 — -

Albania Bosnia and Kosovo* Montenegro North Serbia
Herzegovina Macedonia
I Occupied floor area by IHs Occupied floor area by MABs
i7200 Totalfloor area Heated floor area(m2)
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Table 2 Occupied and unoccupied apartment floor area per contracting party by type of building. Source: Corgwé 11 U & U
compilation.

Occupied floor Occupied floor Occupied floor Unoccupied

area area by His area by MABs floor area

(m?) (m?) (m?) (m?)
Albania 55,731,019 40,126,334 15,604,685 9,568,981
Bosnia and Herzegovina 89,368,335 68,366,776 21,001,559 30,153,737
Kosovo* 27,802,954 16,125,713 11,677,241 6,639,625
Montenegro 10,546,503 6,389,309 4,157,194 7,126,738
North Macedonia 46,338,392 26,950,478 19,387,914 9,494,323
Serbia 179,703,282 121,272,169 58,431,113 50,815,132
Totals 409,490,485 279,230,779 130,259,705

Households in the Western Balkans heat more than 260 million?which represents 63.9% of
occupied floor area and only 50% of the total floor area. Variations across the region are
visible.

Figure 6 Percentage of

heated floor areas in

households in

contracting parties.

MoWiADse : o8 UWEUER
compilation.

Albania

Bosnia and

Herzegovina vs occupied

I % of heated
floor area %

Kosovo*
vs total floor

I % of heated
area %

Montenegro
North Macedonia

Serbia

Totals

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%
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Most robust data are data on the age of the buildings and decision makers need to understand
the age cohorts of the buildings.

Table3aweE DG E| DF o0¢g 0DU| CDny)] ét aw] tC)nH éeAD AdT oty | n 098 |n
compilation.
Albania ) af‘d Kosovo* Montenegro e . Serbia
Herzegovina Macedonia
Before 1919 7,759 140,024
19,275
19191946 86,393 7,6 13,989 27,521 239,854
19461960 87,575 23,573 73,688 353,798
19611970 240,318 13,539 136,418 542,052
186,012 81,967
19741980 437,609 41,435 181,969 781,131
19811990 137,358 370,287 151,434 671,568
150,278 76,526
19912000 180,238 464,122 74,475
503,504
2001-2015 279,345 200,031 112,991 122,301
unknown 229,079 6,624
Totals 1,012,032/ 1,619,186 412,883 315,67 775,565 3,231,931
U érabDecCct DI FrLée)nbDC DUY)] NeybC aw] tC)nHUx 1T Dey
consumption of the residential sector captured by the energy balances. There could be
several reasons behind such outcome including methodological reasons. It is important to
remember that methodologies deployed may tend to overestimate savings. This is also
relevantwhen comparing the effects of the investments in energy efficiency of buildings with
the investments in heating improvements in cases where financing is not sufficient and there
is urgency to reduce adverse effects of inefficiency in the chain of heat suply.
Table4! C| wWOYDC aéUDL| AD aw|tC|fiHeU TDey|AiH ADDCU &RC yYoyet
aetenADUd powiADUs :onUWLUYenyUae AétAWLeéy] onUd Oo6tdtC 9énLd

Contracting party

Albania

Bosnia and Herzegovina

Kosovo*

Montenegro

North Macedonia

Serbia

Buildingse T Déy] 1 9w] £t C] iAU&

needs: Smarter
project baseline

stoves

adjusted estimation

(GWha)
12,199
22,420
8,313
2,405
13,529
60,534

needs: World Bank
assessment baseline
adjusted estimation

(GWha)
10,012
26,505
6,551
2,482
10,936
52,139

I Energy consumption

(IEA) of residential
sectors according to
national balances for
2019. (GWH)

3,197
15,052
3,942
2,015
3,706
21,130
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HEATING DEVICESRAND

Biomass is the Liel of choice for the main share of households in the WB. Biomass represents
the largest quantity in household energy balance in general, and in household space heating
balance in the contracting parties. Individual heaters (stoves, ovens, masonry stoveaje the
most widespread devices used for heating in the WB. Almost 3 million households rely on heat
produced in such devices. More than 125,000 new solid fuel burning individual devices worth
more than 38 million EUR are sold annually in the region. Aie devices are not compliant
with the requirements of eco-design directive it means that the region is investing in the past
missing tens of thousands of opportunities every year to reverse the inefficiency and
pollution trends.

Despite numerous uncertairties regarding the data provided by the official sources these
statements are essential for understanding the policy and decisioamaking challenges in the
energy transition, achievement of the Agenda 2030, implementation of the Green deal or any
other development policy in the WB.

Three different categories of heating related data are required to understand the current
heating mix: share of fuels in the energy balance of household space heating, statistics on
main heating fuels for households and on auxilig heating fuels for households, and statistics
of main and auxiliary devices for heating in the households. These data need to be combined
with socio-demographic data and data on buildings to enable informed policy and decision
making.

Figure 7 Evidence base for
policy making on sustainable

share of fuels in heating
space heating
energy balance

statistics on main

: | matl statistics on main
heating devices in

heating fuels in

households households
socio-ecanomic

data on buildings
households data
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As a rule, statistics on household energy use tend to underestimate biomass consumption.
The development of biomass use statistics was incentivised by the Energy Community Treaty
secretariat. The Biomass Consumption Survey Studgonducted by CRES (Greece) during
20102011 had the main objective to determine biomass consumption for electricity, heating
and cooling in the Contracting Parties based on:

1 biomass consumption surveys comucted for 2009 and 2010 based on a consistent
sampling process with a focus on households.

1 re-construction of the 2009 Energy Balances in EUROSTAT format with new biomass
data.

91 calculation of the share of biomass consumption in the gross final energy
consumption in accordance with EUROSTAT methodology.

pubebDiéet AonUYIEAU]AA Fédy) DU nC) UA6EDIDCN
discoveries have been captured by the official statistics or are being captured by the official
statistics as it is the case with Serbia. As an illustration: preliminary energy balance for the
Republic of Serbia for 2020 records 43% increase in wood fuels usage comparing to previous
data which is 1 million t of wooél Therefore, data on household energy use in WB should
always be interpreted with a degree of precautious and should be double checked wherever
possible before the decisions are made. These phenomena also point to the low relevance of
biomass heating in the WB societies.

Existing data, even if inperfect, already point to the crucial role of biomass in provision of
energy services to households in the WB. Biomass accounts for the largest share of energy
balance for space heating in all contracting parties except Albania and accounts for very large
share of energybalance for cooking.

3 Charts presented below still do ot capture this increase
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Table 5 Share of fuels in the final energy consumption in the residential sector for space heating, 2019. Eurbstat

B Electricity Derived Heat B Gas
Solid fuels ® Oil & petroleum products ™ Renewables and Wastes
EU-27 I . |
Serbia I | .|

North Macedonia NI
Kosovo* I

Bosnia and Herzegovina | |

Albania

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Albania I—?zgiggo?/?r?a Kosovo* Ma::l:zggnia Serbia EU-27
| Electricity 50,2% 0,4% 11,0% 26,6% 8,0% 5,3%
Derived Heat 0,0% 7,6% 2,3% 11,6% 20,9% 10,1%
HGas 0,0% 2,2% 0,0% 0,1% 10,7% 38,0%
Solid fuels 0,0% 4,7% 1,2% 0,3% 12,6% 4,2%
# Oil & petroleum products ~ 20,6% 0,9% 1,4% 1,7% 2,1% 14,5%
B Renewables and Wastes  29,2% 84,2% 84,2% 59,9% 45,7% 27,9%

“Note: Includes data for North Macedonia from 2018, as data for 2019 was unavailable. The data on Montenegro was
unavailable for both 2018 and 2019.
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Table 6 Share of fuels in the final energy consumption in thesidential sector for cooking, 2019. Eurostat

B Electricity ' Derived Heat® Gas ' Solid fuels ™ Oil & petroleum products ® Renewables and Wastes

EU-27 I ||

Serbia NI —

North Macedonia [N ||
Kosovo* |

Bosnia and Herzegovina NN .
Albania NG ]

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Albania HBeOriggo?/?nda Kosovo* Ma,\éZEZnia Serbia EU-27

B Electricity 28,4% 44.2% 100,0% 76,9% 59,1% 49,8%
Derived Heat 0,0% 0,0% 0,0% 0,0% 0,0% 0,0%

B Gas 0,0% 4,6% 0,0% 0,0% 2,6% 31,0%
Solid fuels 0,0% 0,4% 0,0% 0,0% 1,4% 0,6%

Oil & petroleum products  38,9% 3,5% 0,0% 13,0% 4,9% 13,0%
B Renewables and Wastes  32,7% 47,2% 0,0% 10,1% 32,0% 5,7%

Shares of energy balance attributed to biomass are important to understand the role of
biomass in overall energy mix. We see that role is dominant. Share of households that rely on
biomass for heating and caking is important indicator for the social relevance of biomass
use. We will see that its relevance is also dominant.

In addition to the uncertainty related to fuel use, official surveys in the past did not tend to
cover the type of devices used for heatng. Last survey performed in Serbia finally adopted
the practice to capture the type of device used for heating.

Knowing the mix of devices used for heating is crucial to understand the real consequences
of current domestic biomass use. Efficiency rates and emissions rate of devices in use may
be very different.

RES Foundation included the question on the main type of heating device used in households
in the survey performed within the framework of this project along with the questions of use
of fuels for space heating and cooking. Thus, more information is available to facilitate the

5Note: Includes data for North Macedonia from 2018, as data for 2019 was unaafalié. The data on Montenegro was
unavailable for both 2018 and 2019.

8 https://www.stat.gov.rs/media/345275/energy -consumption-in-households-in-republic-of-serbia-2020.pdf
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understanding of the issue among the decision makers and, more important, to guide the
policy response design.

Table 7 Individual heaters and use dfiel wood in contracting parties entire population. Source: Project survey,
except for Bosnia and Herzegovina where Statistical Office is the source.

Contracting party =~ Share of solid Estimated Share of Share of Share of
fuel”individual =~ number of households households households
heater (stove, households using solid fuels = using wood for using same
oven, masonry = using solid fuel = for space cooking (%) devices for
stove) as main  individual heating (%) heating and
heating device = heater as the for cooking®
(%) main heating (%)

device

Albania 48.6 351,019 48.8 18.4 22.5

Bosnia and N/A 743,955 N/A N/A N/A

Herzegovind

Kosovo* 63.7 189,246 70.5 47.3 64.7

Montenegro 58.8 113038 65.0 38.2 62.2

North Macedonia = 46.9 264,655 54.0 23.3 315

Serbia 46.0 1,144,428 617 214 315

The results obtained through this survey are compared to the available results of the adoc
and regular surveys performed in some of the contracting parties and show a good match.
Latest example are the WorldBank data'® published in Novembe 2021 after the conduction

of our Survey. Results clearly point to the individual solid fuel heater as the main device for
heating in the region. More than 2,800,000 households were using such device as the main
source of heat provision. The number of thee devices used, however, has not secured almost
any policy attention. Largest shares of household energy balances, most widespread devices
and largest number of households are out of the policy loops in the WB. Consequences are
described in the next chapers. When we take a closer look at the survey findings on the
relevance of the biomass use and devices in place for such use among vulnerable population,
we find even greater relevance.

"Does not include pellet

8 Out of those who operate individual heater as main heating appliance

9 Sample survey in Bosnia and Herzegovina was not natiomide representative

©https://www.energy -community.org/dam/jcr:d16f0354 -d06a-4bd6-ac73-64a7a3a2c19¢c/WSEE_WB_112021.pdf
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Table 8 Individual heaters and use of fuelewod in contracting parties vulnerable populatioi! Source: Project survey

Share of solid fuet? Share of households = Share ofhouseholds | Share of

individual heater using solid fuels for using wood for households
Contracting party (stove, oven, space heating (%) cooking (%) usin_g same
masonry stove) as devices for
main heating device heating and for
(%) cooking (%)
Albania 54.7 54.6 18.6 22.5
Bosnia and N/A N/A N/A N/A
Herzegovina?®
Kosovo* 84.4 87.7 58.3 79.6
Montenegro 78.6 79.2 45.1 77.6
North Macedonia 58.6 67.1 34.1 47.8
Serbia 54.7 69.7 22.9 38.5

Segregated analysis of heating practices of vulnerable population is rare among the
contracting parties. Republic of Serbia regularly provides decile analysis of households
according to the type of heating used providing for the insight on the fuels used rather than
on the devices. This analysis will be presented in the report.

EFFICIENCY, EMBSASIRROLLUTICHEANDH

We have seen so far, the numbers of individual heating devices spreatross the region of
the WB and the fuels used in households. Understanding the efficiency of the devices and
fuels used and associated emissions will help us estimate the costs of policy inaction in
household heating.

Real life efficiency of biomass use @pends on the devise technology. It is also affected by
the quality of fuel, chimney, and skills of the user. Current stock of biomass burning devices
across the region is inefficient and causes high emission rates. Real life efficiency and
emission rates of devices used are difficult to measure with precision. What we know from
the research performed, and from the understanding of the biomass burning processes,
clearly shows that efficiency of the devices used is very low while emissions are high. Out of
all factors that influence real-life efficiency and emissions, lab tests capture only technology
factors.

HRespondents who have reported to make ends meet with "great difficulty” or with "difficulty
2Does not include pellet
13Sample survey in Bosnia and Herzegovina was not natiomde representative

33



Figure 8 Main

influencing factors on
USER CHIMNEY TECHNOLOGY emissions and thermal
efficiency in reatlife

Fuel selection Material Design of combustion operation. Source:
chamber IEAH
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Materials and mass
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Combustion air supply
Re-charging Weather
parameters conditions Leakage rate

Secondary emissions
abatement technology

Real life eficiency of devices used is estimated to be in the range from 3210%. 65%
seasonal efficiency is minimal type test efficiency required for the ecedesign certified
appliances while benchmark value set by the regulation is 86%. Even when we take into
considerations deviations of reatlife efficiency from lab tests, we see significant space for
improvement. Real life efficiency may be doubled in some instances.

Figure 9 Different
values of efficiency
measurements of fuel

EFFIICIENCY OF WOOD FUEL STOVES wood sives'®
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Real-life Minimal Benchmark Real-life test value of

Serbia eco-design eco-design eco-design compliant

requirement value device with 81% lab
efficiency

https://www.ieabioenergy.com/wp -content/uploads/2021/05/Reichert -Webinar_Task32_Realife-test-
methods-for-log-wood-and-pellet-stoves_210505.pdf

15 Sources: GiZ for reall/life Serbia, European Commission for ecdesign values and IEA for realife test value of
the device with lab efficiency of 81%.
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New technologies have significantly lower level of emissions in laboratory environment when
compared to the old technologies. Reductions of PM emissions can be as high as 90%.

Figure 10Particle
emission factors for

800 various residential

B FIREPLACE(2)

700 combustion
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Field measurements of emissions are even more rare and less conclusive than
measurements of efficiency. Real life emissions of PM, OGC and BaP vary dramatically, due to
various reasons. Tho® DéUo6nU | "ALWCD U+t FD o6¢g UuUDUUY)] nAd
used and other factors influencing fuel quality, such as geometry or presence of the bark.
Wood moisture can influence the increase of emissions of particulate matter by a factor of 8

in new appliances”.

Although, the emissions of biomass combustion vary in a wide range, optimization leads to a
distinct decrease of most target pollutants and is accompanied by the lower overall toxicity.
These results show that user training is of similaimportance as changes in technology,
because maloperations may counteract technological improvements. The high variations
found for biomass combustion show, that emission factors are only representative when a
diversity of maloperations and appliances isonsidered®

http://airuse.eu/wp -content/uploads/2013/11/R27_AIRUSHechGuide biomass-burning-emissions-
reduction.pdf

Impact of the quality of firewood and the evolution of the wood burning appliances on the quality of air Avis
CaDI TDaYuly:2m7 ~ :

18Reallife emissions from residential wood combustion in Austria: From TSP emissions tBAH emission profiles,
diagnostic ratios and toxic risk assessment
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Table 9 Overview of emissions data from literature review collected from all different types of wood appliances with
unit mg/MJ. Source: Flanders Environment Agenéy

Conventional wood
stove

Masonry stove

High efficiency stove

Advanced stove

Modern pellet stove

Conventional boiler

Advanced boiler

Wood/pellet boiler

PM (mg/MJ)

38-955

16- 833

15-176

9.7-68.05

16] 139

98.6-106.1

6.0-45.8

11116

Air pollution and health

CO (mg/MJ)

11067200

703-10611

1007829

731824

73-413

8969-12 632

7-793.1

12547

PAH (mg/MJ)

0.0325-220

0.08114.10

0.0003-340

NO DATA

0.000077-0.5

3.39-18.85

0.000120.105

0.00003-0.00015

NOx (mg/MJ)

35-66

72-83

99-182

NO DATA

32-165

NO DATA

50.2-168

59-127

In the Western Balkans, tle residential sector is the largest source of harmful PM2.5
emissions. Current trends indicate that PM semissions are not expected to decline markedly
under existing policies due to the burning of solid fuel for heating in stoves and boilers.10
While itwould be technically feasible to bring ambient PWsconcentrations in the residential
sector below or slightly above the WH&ecommended PM s guideline value, including at the
city level, this would require implementation of a range of measures from immving fuel
quality to significantly improved stoves and boilers in line with the stringent standards of the
Eco-design Directive of the European Union (EE)

https://en.vmm.be/publications/literature _-review-of-emissions-of-modern-wood-combustion-devices-and-

emissions-reducing-technologies-under-real-life -

conditions/@ @download/attachment/WoodCombustion_FINAL-REPORT.pd?

20 https://openknowledge.worldbank.org/bitstream/handle/10986/33557/Regional -Note-on-Air- Quality

Managementin-the-Western-Balkans Bosnia-and-Herzegovina Kosovo-and-North-

Macedonia.pdf?sequence=1&isAllowed=y
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The quantification of health effects is specific to age groups for which exposureresponse
functions have been developed based on epidemiological studies. Most recent process in
which consequences of air pollution in the WB were quantified was preparation of thBraft
Programme of Air Protection of the Republic of Serbia for the pgod 2022-2030 with Action
plan?. We believe that due to the similarities with other contracting parties Serbian case
study is sufficient to inform the decision-making processes in other parties as well.

Some health effects indicators are calculated specifically for more fagile populations, such

as children and the elderly within the framework The health impacts quantified are chronic
and acute effects of population exposure to concentrations of fine particles (PM2.5),
tropospheric ozone (0O3) and nitrogen dioxide (NO2), iarms of morbidity and mortality.
Effects are qualified as "acute" when they are due to an increase in ambient exposures of a
few days (e.g. hospital admissions), and as "chronic” when they are due to ambient exposures
of a longer term, sometimes life long duration (e.g. mortality). The results of the assessment

of the current situation are presented in the table below.

Table 10Estimated health impact due to current ambient air quality in Serbia. Source: The Government of Serbia

Headlth impacts in Serbia Unit Pollutant REF
2015
Acute Mortality (All ages) Premature deaths 461
Respiratory hospital admissions (>64) Cases 242
Cardiovascular hospital admissions (>64) Cases o3 2061
Minor Restricted Activity Days (MRADs all ages) Days 1415 555
Chronic Mortality (All ages) Life years lost 92 013
Chronic Mortality (30yr +) deaths Premature deaths 9773
Infant Mortality (0-1yr) Premature deaths 9
Chronic Bronchitis (27yr +) Cases 5934
Bronchitis in children aged 6 to12 Added cases 22762
Respiratory Hospital Admissions (All ages) Cases PM2.5 4261
Cardiac Hospital Admissions (All ages) Cases 5144
Restricted Activity Days (all ages) Days 8 656 749
Asthma symptom days (children 519yr) Days 186 041
Lost working days (1564 years) Days 2132518
Bronchitis in children aged 5 to 14 Added cases 2395
Respiratory Hospital Admissions (All ages) Cases 2113
Chronic Mortality (All ages) Life years lost NO2 6 530
Chronic Mortality (30yr +) deaths mean VSL Premature deaths 694

By far the highest impact on health are observed due to PM2.5, where for the modelling
reference year 2015 the estimated premature deaths amount to 9773 premature deaths and

2! https://drive.google.com/file/d/1FizgEP5laZl UOdUWG Chwid6utkKMI84SAlview
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more than 92 thousand life years lost. Due to PM2.5 concentrations iambient air it is
estimated that Serbia in 2015 lost over 2.1 million working days. Because ambient air quality
has been deteriorating since 2015 the negative effects of air pollution in Serbia are even
higher. It also must be noted that the numbers as @sented in the above does not contain the
transboundary effects of pollutants emitted in Serbia on health in the neighbouring countries.

Decades old coalfired thermal power plants are responsible for the large majority of the SO
and NQ pollution, as wel as PM to some extent as sources for secondary PM. Majority of the
PM, however, comes from households in the region which rely on wood or coal stoves and
ovens as the main source of heating. So far, this evidence has not resulted in the policy
consideration to motivate technology innovation and product development. This represents
the most prominent missing opportunity to tackle the single biggest source of Piys and PMo

in Serbia stemming from individual heating (<50MW) that stands at 67% and 51% respesly.
To understand the scale of this impact the share of road traffic in both PM and PMo
remained at 5%22 Determining which sources of pollution contributed to the concentrations

of pollutants is more difficult than to determine sources of emissions due to pollution
transport and chemical processes that take place in the atmosphere.

Figure 11nventory of
PM 2.5 emissions in
1 PM 2.5 EMISSIONS IN 2020 2020 in the Republic of
Serbia. Source: SEPA.
80

60
40

20

o . — —

Heating Agriculture Industy Road transport

World Bank has also calculated the economic costs ofimbient air pollution in three
contracting parties. In its reports it also found that heating is the main contributor to
dangerous concentrations of PM in the three contracting parties analysed.

Table 11Economic cost of mortality fom AAP in Western Balkans, 2016. Source: World Bank

Contracting party USS$, millions Share of GDP %
Kosovo* 160310 2.5-4.7

North Macedonia 500-900 5.2-8.5

Bosnia and Herzegovina 1,000-1,800 5.9-10.5

22 Which is responsible for 67% of emissions according to the latest annual report
http://www.sepa.gov.rs/download/izv/Vazduh_2020.pdf
2 https://www.worldbank.org/en/region/eca/publication/air __-quality-management-in-western-balkans
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In addition to the ambient air pollution, indoorair pollution also takes significant health toll.
WHO takes stock of the health effects of indoor air pollution. Results for Serbia are presented

in the table below.

Table 12Household air pollution (HAP) attributable deaths in SexbGHO 2016. Source: WHO

Indicator

Period

Location: Serbia

Household air pollution (HAP) attributable deaths

Both sexes

2016

Male

Female

Total

4,822 (1,082 9,307)

2,573 (601.44,971)

2,248 (494.94,474)

Lower respiratory
infections

Trachea, Bronchus, lung
cancers

Ischaemic heart disease
Stroke

Chronic obstructive
pulmonary disease

The technology of new devices that are being sold in the markets of the WB is non complaint

299.7 (74.03547.9)

1,086 (270.22,038)

1,694 (352-B,494)

992.8 (192.82,084)

749.7 (147.21,553)

157.3 (38.45296.4)

727 (177.,411)

854.5 (185.71,753)

426.4 (85.04876.6)

408.7 (48.861,002)

142.4 (36.48256)

359.5 (90.08656.8)

839.5 (169.81,752)

566.4 (109.31,231)

340 (84.86639.7)

with the requirements of the eco desgn directive which we present in the table below.
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Table 13Eco-design limits for emissions and efficiency

Regulation

Regulation
2015/1185: local
space heaters
from 1/1/2022

Regulation
2015/1189:
boilers From
1/1/2020

Condition

Open fire
appliances

Closed fire
appliances
(except pellet)

Pellet
appliances

Kitchens

Hand loaded
boilers

Automatic
loaded boilers

co DUST

ﬁ%?%s 50 mg/m3
(13%02) = (13%02)

40 mg/m3
1500
mg/m3
(13%02)

(139%02)

300

20 mg/m3
mg/m3
ug%oz) (13%02)
1500

40 mg/m3
mg/m3
ug%oz) (13%02)
700

60 mg/m3
mg/m3
ug%oz) (10%02)
(seasonal) (seasonal)
500

40 mg/m3
mg/m3
ug%oz) (10%02)
(seasonal) (seasonal)

NOx

200
mg/m3
(13%02)

Biomass:
200
mg/m3
Fossil:
300
mg/m3
(10%02)
(seasonal)

OGC

120
mg/m3
(13%02)

60 mg/m3
(13%02)

120
mg/m3
(13%02)

30

mg/m3
(10%02)
(seasonal)

20
mg/m3
(10%02)
(seasonal)

Efficiency

30% (seasonal
efficiency)

65% (seasona
efficiency)

79% (seasonal
efficiency)

65% (seasona
efficiency)

75%
(seasonal
efficiency;
power
¢Ch3LOh
7%
(seasonal
efficiency;
power
>20kW)
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Current annual value of the market for household devices burning fuel wood is estimated at
more than 38 million EUR at the size of more than 125 thousand pieces. Average values of
items sold clearly indicate that majority of products sold are from the lowe end of the
existing range of products. As already indicated the entire range of products is not up to eeo
design standarc®*. Pellet stoves and boilers market is estimated to be of similar value, but
much smaller size given that pellet boilers are represeied much more than fuel wood boilers
and that the price of fuel wood technologies currently sold is much lower than the price of
pellet technology.

Table 14Quantities and value of the solid fuel and pellet individual heaters magke ] © 09 | A h3h3d powiAD
reports.

Estimated annual sales in 2020 in Estimated annual sales in 2020 in

WB, volume (pcs) WB, value (EUR)
Solid fuel stoves and boilers 125,285 38,451,195
Pellet stoves and boilers 32,130 36,702,000

As devicesusing solid fuel that are currently sold in the market are devices that are not
compliant with the eco-design standard, natural replacement will not lead to energy savings,
wood savings and associated GHG emission reductions or local emissions reductions.
Without introduction and enforcement of the eco-design standard a lock in the outdated
technologies continues and economies resume to invest in the past. Understanding the data
on efficiency and emissions of the existing practices presented in this chapte we may
estimate the costs of inaction. World Bank assigned annual cost of 5,000 EUR to the use of
one inefficient heating device in the Western Balkan®. Every year we miss more than
100,000 opportunities to reduce these costs.

Another important segment of the heating technologies market is the heat pump segment.
This segment contains different range of products from highly advanced heat pumps to air
conditioners. In such a broad range of products almost every user may found a replacement
heating technology depending on several factors that are described in the next chapter and
that include the efficiency of the dwelling and the stability and quality of electricity supply.
While heat pumps are more advanced technology by default standards are also importan
this segment.

24 Dominant regional market player introduced in the beginning of 2022 several products marketed as eaesign
compliant.
25 hitps://ww_w.energy-community.org/dam/jcr:d16f0354 -d06a-4bd6-ac73-64a7a3a2c19c/WSEE_WB_112021.pdf
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As air conditioners or air to air heat pumps could serve in many instances as a viable heating
technology it is of utmost importance that EU standards and regulations are immediately
introduced to prevent devices with low seasonal effitgency to be sold in the market. From the
market data gathered during theSmarter stoves projectwe may conclude that substandard
devices are still widely present in the market.

Table 15Value of heat pumps market in selectedcorA U] n H Féday|] DU

Serbia
HP Product S
type  groups WEIR o0
Single 9
o 56.7%
Multi Split 14.5%
A-A
VRF dHdh 182%
Other (roof 0.6%
top units)
Y Chillers (all 10.0%
types)

Albania

Share
(%)

45.3%

(MEUR)

16.7%

=y
=

dqA: 158%
0.7%

21.5%

Bosnia
Share
(MEUR) %)
53.7%
17.9%

Fzds8 145%
0.4%

13.5%

| n

Macedonia
Share
(MEUR) %)
64.3%
14.7%

1.6%

8.9%

Table 16Average price of single and muisplit heat pumps market in selected contracting parties in WB in 2020.

pnowiADs :o0nUwWtUenyla

iDFoaylUq

Albania Bosnia Macedonia Serbia
System

2019 2020 2019 2020 2019 2020 2019 2020
Single split dNzZd3 44633 NHzd3 NhHd3 N8Nd3 NzZhd3 Nhdd3 NhzZd3
Multi split A8nNd3 AZAd3 Addd3 A83d3z283d3z28d32ZHd4d3 2ddd3
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HOUSEHOLDS: IKAGKEBILITIES, BXBRKEB, ATTITUDES

Building condition, type of fuel used, type of @&vice used together with the preferences of
household members, occupancy time and sociedemographic characteristics of the
household determine the quantity of energy required to provide adequate preconditions for
a healthy indoor environment in the househtu, including adequate thermal comfort. These
factors also influence the emissions from heating.

Household income, knowledge and skills, access to one's own forest resource are among the
factors that will decide whether a household will be able to achieveequired comfort.
Sometimes households decide to achieve this comfort at the expense of other basic
requirements such as good quality food, transportation, education, recreation or other. They
might also revert to the use of nonstandard, low-quality fuel.

Analysis of statistical data on energy related expenditures and of perception related to
housing conditions helps us understand the positions of the household and helps us complete
information required for good quality policy design. Such analysis shouldlso reveal current
capabilities of household to improve private and public benefits of resources invested in
heating by improving its efficiency.

Table 17Energy related expenditures in contracting parties

Contracting party Mean share of housing, Mean share of energy costs Mean annual household
water, and energy costs as = as part of the entire expenditures for housing,
part of the entire household expenditure water, and energy27
household expenditure?®

(EUR)

Albania 11.7 470

Bosnia and 14.6 9.4%° N/A

Herzegovin&®

Kosovo* N/A N/A

Montenegro 15.6 12.6° 880

North Macedonia 21.8 760

Serbia 20.5 141 910

EU 27 25.7

26 Eurostat, except Kosovo* where source was Kosovo* Agency for Statistics. Data for Albania and North Macedonia
are for 2019, for Kosovo* for 2017, and for other contréing parties for 2020

2 Eurostat.

28The survey sample in Bosnia and Herzegovina was not nationally representative

29Source: Household budgetary survey 2015.

30Household budgetary survey for 2017

31 Household budgetary survey for 2019
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Figure 12Share of
housing, water, and
energy costs as part of
the entire household
expenditure (%)

Relative shares of energy costs as part of the entire household expenditures in the Western
Balkan are high and are around the 10% threshold. Where median shares newn they are
usually somewhat lower than mean shares. However, only when we look at the absolute
expenditures for energy and knowing the fuel and energy prices in the region, we can
understand the environment in which energy supply to households takesl@ce. We also
provide a more detailed analysis of Serbian case due to the better data availability.

What are the consequences of relatively low income that needs to provide for the
expenditures in general, and for energy expenditures in particular? Usuallgnalysts revert to
the findings of the Survey of income and living conditions to see whether households can
provide warmth to their houses that is perceived as adequate by its members, whether they
notice roof leakage, condensation, or dump creation, owhether they manage to pay their
utility bills on time. We added here also the perception of the households related to the
burden that paying of housing costs represent for them. We would like to start showing that
even when people manage to pay for hous@costs, and perhaps currently obtain sufficient
comfort, they perceive housing cost as financial burden or heavy financial burden. More than
50% of Serbian households estimate housing costs as heavy financial burden with additional
40% stated that housing costs are financial burden for them. Data on improvements in
perception regarding the housing comfort can only be properly understood when we
understand the burden of housing costs for the households. An ongoing energy crisis is a
major threat for those improvements.
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