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In relation to the recent changes in Bulgarian legislation in the area of energy efficiency and
RES and more specifically, the introduction of a national definition for Nearly Zero-Energy
Building (NZEB) according to the Energy Performance of Building Directives (EPBD) in the
first months of 2015 (new Energy Efficiency Act adopted in January, new Ordinance of
energy performance of buildings defining the energy classes and NZEB requirements
published in State Gazette in May 2015), the update of the performance indicators on the
BUILDI UP Skills EnerPro project becomes even more important. It has also become more
dependable and easier to verify, as the approach of delivering quantitative indicators from the
national Bulgarian goals in the area of EE and RES used during the project preparation phase
(the only acceptable approach at that time) can now be changed to direct estimation of the
projected savings and triggered RES production based on data related specifically to the
building stock. The only major difference, however, is in the amount of projected GHG
emissions savings, which is more than 4 times higher. This fact is due to the unrealistic
official emission factors and primary to final energy transition factors, as, for example, the
official transition factor for electricity in Bulgaria is 3, making it the highest in Europe by far.
If standard European factors are applied (e.g. less than 2 for electricity), the results would be
much lower.
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The current document is structured in two parts:
1) Updated performance indicators according to the new estimations

2) Impacts and performance indicators as defined in the Annex A of the BUS EnerPro Grant
Agreement.

1. Updated performance indicators according to the new
estimations (February 2015)

1.1. Energy savings

The new impact calculation is based on an extremely conservative approach, focused on the
core activities of the project.! Its assumption is that the savings related to the conducted
trainings for NZEBs will be achieved only through delivery of Nearly Zero-Energy Buildings
(Class A on the national norms with 55% of RES) instead of buildings delivered according to
the current norm (Class B), as it would have been without further training of workers. Thus,
the savings in primary energy for Bulgaria are defined as 95 kWh/m?/a. For building
renovations, the difference is between Class D (the regular consumption of the building stock,
built before 1991) and Class B (required for major renovations according to the current law),
making up for savings of 100 kWh/ m?a. Further on, taking into account the projects
supported by Cohesion Policy instruments and the regular construction practice, it is assumed
that for the execution of 1000 m? of new NZEB are needed 3 building fabric workers, 1
HVAC and 1 RES worker with additional qualification for NZEB (who are in reality leading
teams of regularly qualified workers), or, on average, 200 m? per trained worker per year. In
terms of building renovation, it is assumed that one trainee is responsible for 400 m? per year.

New buildings Building renovations
Clas B 190 |kWh/m2/a |Class D 290 | kWh/m2/a
Clas A 95| kWh/m2/a | Class B 190 | kWh/m2/a
Saved 95| kWh/m2/a | Saved 100 | kWh/m2/a
1 trainee responsible for 200 | m2/a 1 trainee responsible for| 400 | m2/a
Savings per trainee 19000 | kWh/a Savings per trainee 40000 | kwWh/a

Table 1. Energy savings from new buildings and building renovations

The assumptions for the trained workers until 2020 follow the pattern used in the Grant
Agreement. At the moment, there are 390 Vocational Training Centres (VTCs) licensed for
provision of vocational training for professions and parts of professions in the first
professional direction and 262 VTCs licensed in the second. Additionally, there are 27 high
schools of construction and architecture. Even more high schools operate in the area in
electrical engineering and mechanics and have the opportunity to provide training on RES in

1 This approach, although in a more simplified form, was used in the positively evaluated proposal “TRAIN-TO-
NZEB: The Building Knowledge Hubs” under the EE4 topic of the Energy Efficiency call of Horizon 2020, which is
now in Grant Agreement preparation phase and is coordinated by EnEffect.




buildings. Although they could potentially cover all administrative regions of the country,
only 5 of them have their first students in last grades of education in RES.
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For the goals of this estimation, it is assumed that less than 3% of the licensed VTCs will
undertake trainings on the new programmes per year with half of the capacity of the project
partners, or, in other words, 20 VTCs with 25 trainees, conducting courses on all or part of the
10 training programmes. The calculation for the potential number of trained workers is as
follows:

2016 2017 2018 2019 2020 |Total

Number of trainees trained

by project partners 250 250 250 250 250
Number of trainees trained
by other VTCs 500 1000 1500 2000 2500

Total number of trainees
working (accumulated per
year) 750 2000 3750 6000 8750 21250

Table 2. Number of trained workers with accumulation to 2020

The calculation for the existing building stock and the rate of new building construction (in
terms of useful area) is based on the latest official data by the National Statistic Institute. The
accepted rate of refurbishments of 2.5% is estimated on the basis of the current National
Programme for Renovation of Multifamily Residential Buildings and other relevant sources,
also taking into account the information included in the National Roadmap for the renovation
of the existing building stock. In order to allow easier calculations, the data is valid for the
renovation of residential buildings, which is a more conservative approach as savings from
administrative and other types of buildings are usually higher. The data on which the
estimations are made is presented in the following tables:

Useful floor space in dwellings as of 31.12.2013

sg.m.
Useful floor space
Of which
Total living floor space service floor space

Intowns Invillages Intowns Invillages Intowns In villages
Total for the country 192056695 94359995 144675668 72782745 28425874 13613190

Table 3. Useful floor space in dwellings as of 31.12.2013. Source: NSI

Useful Floor Space of the Newly Built Dwellings Completed in 2014

Sg.m.
Useful floor space
Of which
Total living floor = service floor

kitchen area
space space
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Total for the country

848191

537696

243164
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67331

Table 4. Useful floor space of the newly built dwellings completed in 2014. Source: NSI

Using this data, the following final estimations for the saved primary energy are received. The
result is relevant to the savings envisaged in the Grant Agreement (757 GWh).

New Buldings 2016 2017 2018 2019 2020 Total
12% | Number of trainees 90 240 450 720 1050 2550
Area build (m?%/a) 18000 | 48000 90000| 144000( 210000| 510000
Energy saved (GWh/a) 1,71 4,56 8,55 13,68 19,95 48,45
Renovation
88% | Number of trainees 660 1760 3300 5280 7700 18700
Area build (m?/a) 264000 | 704000 | 1320000| 2112000 | 3080000 7480000
Energy saved (GWh/a) 26,4 70,4 132 2112 308 748
Total savings until 2020 (GWh)| 796,45

Table 5. Primary energy savings triggered by the BUILD UP Skills EnerPro project.

1.2. Production of energy from renewable sources

According to the national NZEB definition, the share of RES should be at least 55% of the
energy consumption. This requirement is set as basis for the estimation of the RE production
triggered by BUS EnerPro, as the 55% of the energy consumed by new NZEBs built with
participation of project trainees is taken as relevant, making up for 52.25 kWh/m2/a. As
application of RES installation in renovation is more difficult, only half of this amount of
energy is assumed to be triggered in retrofits, although the potential of Bulgaria in terms of
solar thermal and biomass solutions is extremely high.

The resulting figures are as follows, as the data is comparable to the results envisaged in the
BUS EnerPRo Grant Agreement (215.72 GWh):

Renovation 2016 2017 2018 2019 2020 Total

Area renovated, m2/a 264000 | 704000 | 1320000 | 2112000 | 3080000 | 7480000

RES implemented, GWh/a 6,9 18,4 34,5 55,2 80,5 1954

New buildings

Area build, m2/a 18000| 48000| 90000| 144000| 210000| 510000

RES implemented, GWh/a 0,9 2,5 4,7 7,5 11,0 26,6
Total RE production to 2020 (GWh) | 222,0625

Table 5. RE production triggered by the BUILD UP Skills EnerPro project.

1.3. GHG emission savings

As mentioned above, the amount of projected GHG emissions saving is more than 4 times
higher than the one envisaged in the BUS EnerPRo Grant Agreement. This fact is due to the
unrealistic official emission factors and primary to final energy transition factors, as, for
example, the official transition factor for electricity in Bulgaria is 3, compared to less than 2
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in most EU countries. However, in order to comply with the norms, the following estimation
IS proposed.

Step 1. The latest statistical data from NSI for the distribution of energy carriers in the energy

consumption of households in Bulgaria is used in order to define the share of different energy
sources from the total consumption:

Total Coal | Coal-based | Nature gas Oil products Renewable | Heat energy Heat Electricity
fuels energy and from RES energy
waste

2257|163 s a5 [ s S o0 (GG

Table 6. Energy carriers distribution for households (simplified). Source: NSI

Step 2. The conventional energy replaced by RES as contribution by BUS EnerPro is
distributed according to the energy carriers.

Step 3. The final energy consumption is calculated by multiplying to the respective transition
factors.

Step 4. The GHG emission reductions are calculated by applying the emission factors for each
energy carrier.

The results are illustrated in the following table:

Final
Emission ?;Q/k Energy, |Energ |Savings |Primary |energy, Emissions,
factors |wh th. Toe |[y% |,GWh |(factor) |GWh tonnes
e 3180,89982
diesel 24 1%| 10,83 1,1 11,9 7
Mazut 279 1,1 0
4512,23149
Nature gas | 202 45 2%| 20,31 1,1 22,3 6
Propane-
butane 227 1,1 0
39322,6150
206 9% | 92,96 1,2 111,6 8
Black coal 341 1,2 0
Lignite/bro 352,
wn coal 364 5 1,2 0
1,25 0
Stone-coal | 354 0
Briquettes 351 1,25 0
Wood
pellets,
e 15444,0701
firewood 758 | 34%| 342,06 1,05 359,2 1
Central 54100,7485
heatin 318| 14%| 143,50 1,3 186,69
906| 40%| 408,85 3 1226,5(1004542,13
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F 7
Total 2257 1018,51 1918,1| 1121103

Table 7. Greenhouse gas emissions savings triggered by the BUILD UP Skills EnerPro
project.

1.4. Additional specific indicators

The additional specific indicators for the BUILD UP Skills EnerPro project remain the same
as in the Grant Agreement; the progress towards their implementation will be reported in the
regular project technical implementation reports at months 9 and 18 of project’s duration

Additional specific indicators

Number of stakeholders introduced to 1000 3000
BUILD UP Skills at thematic conferences
Number of national events at which 15 45

BUILD UP Skills is presented and
information material disseminated

Number of access / downloads of training | 500 5000
materials

Number of informed VTCs/professional 80 150
high schools

Number of media reports 50 120

ADDENDUM

2. Impacts and performance indicators defined in the Annex A of
the BUS EnerPro Grant Agreement

The goal of the proposed action is to exercise direct country-wide impact on the vocational
training sector, related to professional directions “Civil Engineering” and “Electrical
Engineering and Energy Sector”. Except for the numbers of courses which will be directly
executed by the project partners, the new and upgraded programs will be accessible to all
interested VTCs and professional high schools operating in this area. It is important to say
that there is no special focus on EE in the current State Educational Requirements,
which is unfortunately reflected in the actual training programs used by VTCs. For
example, some highly important issues as airtightness or ventilation with heat recovery are
not touched at all, which by itself is an evidence for the need of total modernization of the
state educational requirements and the resulting training programs.

At the moment, there are 390 VTCs licensed for provision of vocational training for
professions and parts of professions in the first professional direction and 262 VTCs licensed
in the second. Additionally, there are 27 high schools of construction and architecture. Even
more high schools operate in the area in electrical engineering and mechanics and have the
opportunity to provide training on RES in buildings. Although they could potentially cover all
administrative regions of the country, only 5 of them have their first students in last grades of
education in RES.



The statistics on the number of trainings on part of profession conducted in Bulgaria in the
last two years in both professional directions show striking downfall. In the area of heat

engineering and RES, the situation is the following?, as the only trainings on RES are coming
through the IEE-supported project Install+RES (executed by consortium member VHSE):

Number of trainings on part of profession related to RES in buildings:
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2010 2011 2012
Heat engineering 498 208 15
RES?® 17 9 0
TOTAL 515 217 15

This unbelievable negative tendency is explained, on one hand, with changes in the vocational
training system which are not being sufficiently promoted to the public, and on the other, with
the total crisis in the construction and industrial sector, which in Bulgaria lags a few years
behind compared to most EU countries. Compared to this unfavourable situation, the number
of certificates for qualification on part of profession which are planned on this proposal is at
least 100, which represents a major impact on the whole national vocational training system.

The tendency in professional direction “Civil Engineering” is very much the same, although
the numbers are less striking. However, the decline here is also obvious:

Number of trainings on selected parts of profession related to EE in buildings®*:

2010 2011 2012
Masonry / brickwork 251 108 55
Plastering and coating 269 206 71
Wooden constructions 139 52 13
Roofing 139 59 43
Windows and glazing 135 156 113
Building insulations 103 30 38

Again, the number of certificates for trainings which are planned to be conducted on this
project proposal — at least 150, represents a major turning point for this negative tendency. If
however trainings are undertaken by even a small percentage of other VTCs and professional
high schools, the impact on the whole training system will be enormous.

The estimations below are based on the expectation that 3% of licensed VTCs and
professional high schools will adopt the new training programs and will conduct courses
with half of the capacity of the project partners. This will mean that more than half of the
needs for continuing training of workers identified by the National Roadmap will be covered.

Estimations for RE production, energy savings and reduction of GHG emissions are based on
detailed analysis of the expected developments at national level®, as factors for project’s
contribution are determined on a very conservative principle (15% for RES, only renovations
to Class “A” on the national building code for EE in buildings).

Common Performance Target within the action duration Target by 2020
Indicators

2 Data from the official national register as provided by the National Agency for Vocational Education and
Training (NAVET).

3 The only trainings in the area of RES (164 certificates) are conducted by one of the project partners (VHSE) on
the IEE-financed “Install+RES” project.

4 Data from the official national register as provided by the National Agency for Vocational Education and
Training (NAVET)

5> Analyses produced by EnEffect using existing assessments conducted for several projects at EU level.
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Number of training courses
triggered by the action:

- New

- Upgraded

12 (10+2) new programs (24 courses)
At least 10

250 by project partners
2480 by other VTCs

Number of people that will be
trained:

- In new courses;

- Inupgraded courses

300
Estimation on month 6 (D8.2)

3325 by project partners
31250 by other VTCs

Number of hours taught in the

15000 by project partners

frame of the courses triggered 148800 by other VTCs
- In new courses; 1200
- Inupgraded courses Estimation on month 6 (D8.2)
Estimated specific cost to qualify | EUR 1117 EUR 99 by project
each trainee partners

EUR 11 for all triggered
trainings

Renewable Energy production
triggered

3710 toelyear (43 GWh/year) on
average

2016: 1264 toe (14.7 GWh); 2017: 2442
toe (28.4 GWh); 2018: 3666 toe (42.63
GWh); 2019: 4889 toe (56.86 GWh),
2020: 6333 toe (73.65 GWh)

18552 toe (215.72 GWh)

Primary energy savings
compared to projections

13027 toelyear (151 GWh/year) on
average

2016: 6514 toe (76 GWh); 2017: 9771
toe (114 GWh); 2018: 13027 toe (151
GWh); 2019: 16284 toe (189 GWh);
2020: 19541 toe (227 GWh)

65137 toe (757 GWh)

Reduction of GHG emissions

61300 tCO2/year on average

EE in buildings: 2016: 23000 tCO2;
2017: 35000 tCO2; 2018: 46000 tCO2;
2019: 58000 tCO2; 2020: 69000 tCO2
RES: 2016: 5145 tCO2; 2017: 39900
tCO2, 2018: 52850 tC0O2; 2019: 19900
tCO2; 2020: 79450 tCO2

Total: 306 500 tCO2
EE in buildings: 231 000
tCO2

RES: 75 500 tCO2

Additional specific indicators

Number of stakeholders
introduced to BUILD UP Skills
at thematic conferences

1000

3000

Number of national events at
which BUILD UP Skills is
presented and information
material disseminated

15

45

Number of access / downloads of
training materials

500

5000

Number of informed
VTCs/professional high schools

80

150

Number of media reports

50

120
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3. Report on project performance indicators at completion of
action (February 2017)

3.1. Project performance indicators:

Common Performance Ex ante Interi

Indicators taroet m Final result Target 2020
g results

Number of training .

. . 250 by project partners
ggg;sr:as triggered by the 24 12 25 + 4 pilots 2480 by other V'TCs
Number of people that will 300 120 433 (without 3325 by project partners
be trained pilots) 31250 by other VTCs
mzr?rgir]:g??#fcéﬁgs; n 1200 124 1340 (without 15000 by project partners

. pilots) 148800 by other VTCs
triggered
. . € 99 by project partners
Ejg'lrinf;tggcshpfgfr']‘;:ft © ey NA €1035 € 11 for all triggered
a trainings
Renewable Energy 3,710 NA Planned/2016: Planned/2020: 19094 toe
production triggered toe/year on 671 toe Projections/2020: 20241
average Achieved/2016: toe '
g 507 toe
orimary eneray savings | 13027 NA | Plamned2016: | planned/2020: 68482 toe
y gy saving toe/year on X .| Projections/2020: 72591
compared to projections Achieved/2016:
average toe
1,722 toe
61300 NA Planned/2016: Planned/2020: 1121103
Reduction of greenhouse tCE)Z vear 29940 tCO2
gas emissions on ave¥a o Achieved/2016 : | Projections/2020: 1188369
g 29940 tCO2

* The number represents the total costs of the BUS EnerPro project divided by the number of
trainees participating in courses in the framework of the project. The actual cost per trainee
for the courses organized on market basis following the programmes developed under BUS
EnerPro initiative varies between EURO 125 and 175 depending on the different programmes
and the different course providers. Source: official calculations of project partners — course
providers.

Additional specific indicators

Performance Indicators Ex ante target Final result Ex ante Target 2020

Number of stakeholders
introduced to BUILD UP Skills
at thematic conferences

1000 More than 2000 3000

Number of national events at
which BUILD UP Skills is
presented and information

material disseminated

15 35 45
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Number of_ access / do_vvnloads 500 519 for February 5000
of training materials 2017 only
639 VTCs
(through direct
. email)
VTCsI/\gig}gggigL;TfkﬂrgrﬂiihooIs 80 137 High Schools 150
(through Ministry
of Education and
Science)
Number of media reports 50 80 120

3.2. IEE Common performance indicators:

Within the duration of the action

Common Performance indicator Planned Actual Comment on performance

target achievemen

t

Cumulative investment (Euro) n/a n/a No such indicator applied
Renewable Energy (toe/year) 671 507
Primary energy savings (toe/year) 2270 1722
Reduction GHG  emissions  (t | 39527 29940 See note
CO2elyear)

Note: In the planned target, it was assumed that 20 VTCs will uptake the training
programmes based on them being informed and having access to the materials. In the final
calculations, only the 10 training providers with signed MoUs (officially declaring to be using
the materials) are considered, which is a much more conservative approach.

By 2020
Common Performance indicator Planned Actual Comment on performance
target achievemen
t
Cumulative investment (Euro) n/a n/a No such indicator applied
Renewable Energy (toe/year) 19094 20241
Primary energy savings (toe/year) 68482 72591 See note
Reduction GHG  emissions  (t| 1121103 1188369
CO2elyear)

Note: Through the change in the state educational standards, it is secured that all professional
schools will uptake the new programmes and content.




