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1. Summary and
recommendations

The main resource of Gorj County is represented by its inhabitants, hence any transformation plan
should be centred on them, as they are both the driving force and the beneficiaries of any econom-
ic and social progress of their county. The transition towards a carbon-neutral economy, probably
the main concern worldwide in the next few decades, requires a significant number of new jobs.
That is why Gorj County can rebuild its local identity around the sustainable energy transition, con-
tributing to the significant efforts required for investing in renewable energy, energy efficiency or
clean transport, thus continuing to play a central role in the Romanian economy. Gorj County can
thus shift from the county with the highest carbon dioxide emissions in Romania to a leading region
in this sustainable transition.

This is a favourable moment for starting this transformational process for the county’s economy.
Post-pandemic recovery, the funding made available across Europe especially for this purpose, but
also the significant amounts that Romania has available for the energy transition, along with the
commitment of central and local authorities to ensuring a just transition, create the first and, at the
same time, a rare window of opportunity for reconfiguring the county’s economy.

In supporting this approach, this study proposes a transition path which can ensure sustainable and
diversified economic growth, attracting well-paid jobs and increasing the quality of life. For the tran-
sition of Gorj towards a sustainable county, this study proposes a series of short-, medium- and long-
term objectives. The main immediate priority of the county authorities should therefore be to capital-
ise on the potential of renewable resources and renovate existing buildings.

As long-term objectives, Gorj County must attract as large a share as possible of the value chains
for advanced energy technologies with a contribution to the decarbonisation process. It is worth
mentioning that for the counties where coal mining and its use in the energy sector were the main
object of activity, staying relevant in the operation of the national energy system is justified. By
developing the proposed value chains, their role will remain relevant.

Following an analysis of the economic situation in the county and of its educational profile, the
study identifies four value chains:

1. renewable energy and electricity grids;

2. energy efficiency in buildings and heat pumps;

3. batteries, components and infrastructure for electric vehicles;

4. “green” hydrogen-based technologies. The county’s competitive advantages are also presented
as well as a few measures that could enhance them.



Summary and recommendations

Based on this analysis, the study proposes eight recommendations:

Investments in renewable energy sources: in solar energy in particular, but also
in wind energy. Gorj County has solar energy resources above the national av-
erage, and their exploitation should be a priority for the authorities, especially on
state-owned land.

Deep renovation of buildings to increase energy efficiency. Such investments lead
to major savings of primary energy consumption in buildings, as well as to the sig-
nificant improvement of the quality of living conditions and to boosting economic
activity at local and regional level.

Developing plans to attract parts of the value chains for advanced technologies for:
- renewable energy and electricity grids;

« energy efficiency in buildings and heat pumps;

. batteries, components and infrastructure for electric vehicles;

- “green” hydrogen-based technologies.

Increasing the competitive advantage of Gorj County compared to other counties, by
capitalising on the maximum intensities of state aid to support the objectives of the
European Green Deal and the EU Digital Strategy in transition areas, according to the
new Regional Aid Guidelines. Implementing models of facilities for investors, such as
Smart Specialisation Strategy and Special Economic Zone.

Developing an integrated plan for accessing European funding sources, which
should ensure the complementary use of all available financial instruments.

Increasing the administrative capacity needed to develop plans and strategies, to
attract funding and prepare projects, to exchange experiences with other regions
in transition, as well as to build a good relationship with the business environment.

Establishing a concrete timetable for the phase-out of lignite from the national
energy mix, as this is a key factor in economic planning at county level, which
should put forward concrete and realistic solutions for a local post-lignite economy,
with a view to controlling the unpredictable effects of this transition.

Assimilating best practices from other European regions on mitigating the diffi-
culties of the transition process, especially to maximise the opportunities offered
within the EU for coal regions in transition.
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2. Introduction

The main resource of Gorj County is represented by its inhabitants, hence
any transformation plan for the future of the county should be centred on
them, as they are both the driving force and the beneficiaries of any eco-
nomic and social progress of their county.

The local identity built around the energy sector is clear, with an emphasis on the contribution
made by Gorj County to ensuring the energy required for the country’s development over the past
50-60 years and, as well as to ensuring the continuity of supply and the stability of the national
power grid, especially through challenging times involving peak consumption or extremely low
temperatures. This identity is exclusively related to the lignite industry, which will fade out with the
EU’s commitment to climate neutrality, but mainly due to the lack of profitability.

The pride of making a decisive contribution to a sector of utmost national relevance and the pros-
pect of losing that status, irrespective of the employees’ work and efforts, has led to reluctance
towards the expected phase-out of the coal sector. Uncertainties about jobs and income, as well as
a sense of neglect and isolation gradually replaced that sense of pride.

While the industrial activity of Gorj County has been blamed for carbon emissions and air pollu-
tants, in the future the inhabitants of the county may well be the ones who can make a difference
in decarbonising the national economy. Gorj County can thus shift from the county with the highest
carbon dioxide emissions in Romania (Figure 1) to a leading county in this sustainable transition.

The polarisation of jobs in a single, highly centralised sector, such as lignite-based energy extrac-
tion and production, has led to the creation of large categories of employees, miners, and energy
operators, treated uniformly and depending on the fate of a single industry. The opportunity provid-
ed by the county’s sustainable transition towards a green future consists of the wide range of jobs
and entrepreneurial opportunities.

The local economy had been built around production-related activities and, for an efficient transfor-
mation, the authorities and investors will have to focus on a green future for the county, still based
on production activities, with the addition of services and new value chains, including new renew-
able technologies, batteries, etc.
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2. Introduction

This is a favourable moment for starting this transformational process for the Gorj
county economy. Post-pandemic recovery, the funding made available across Europe
especially for this purpose, but also the significant amounts that Romania has availa-
ble for the energy transition, along with the commitment of central and local authori-
ties to ensuring a just transition create the first and, at the same time, a rare window
of opportunity for reconfiguring the county’s economy in the post-lignite era.

Considering the goals of the Paris Agreement and the highly ambitious long-term decarbonisation
targets set by the European Green Deal, which envisage achieving climate neutrality in the Euro-
pean Union by 2050, coal will be phased out of the energy mix in the coming years. By 2030, the
EU aims to reduce greenhouse gas emissions by 55% compared to 1990, which entails an imminent
upward readjustment of targets for renewable energy and for energy efficiency — 32% for renewa-
bles and 32.5 % for energy efficiency.

As can be seen in Figure 2, according to the calculations presented by the European Commission
in the Long-Term Strategy published in 2018' coal will be completely eliminated from the final ener-
gy demand across the EU by 2050. In all presented decarbonisation scenarios, the coal input will
also be significantly reduced by 2030.

[ 1.The European Commission (2018)


https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52018DC0773
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It should be noted, however, that these calculations were made prior to the EU’s commitment to the
climate neutrality goal and to the revision of the 2030 targets proposed by the Commission. In July
2021, the European Commission launched a set of legislative proposals through the Fit-for-55 pack-
age, which aims atamending the relevant European regulations and directivesin ordertoreach anew
emissions target of 55% for 2030. In this regard, the Commission has also published an impact study?
onthe measuresthatwould be required to achieve this goal. According to the calculations presented,
reachingthetargetwillmeanthatonly17-18% ofelectricity willstillbe generated fromfossilfuelsin2030.

According to the scenarios developed by the European Commission within the impact study, one
can also notice that the main contribution to the partial decarbonisation of the economy by 2030
will come from the power production and building sectors, which will have to reduce their carbon
footprint by about 70% and over 60%, respectively. The recommendations proposed by this study
reflect the calculations advanced by the Commission. That is why the main interventions proposed
in the short and medium term — developing renewable resources and renovating buildings in Gorj
County — are handy solutions for reducing emissions in these sectors.

2. Three of the scenarios analysed in the European Commission’s impact study reach an emission reduction level of -55% in 2030 versus
1990 (including LULUCF). The REG scenario relies on a boost of policies and regulations, the CPRICE scenario relies on reducing emissions
by increasing the price of carbon and expanding it in the road transport and buildings sectors, while the MIX scenario is a combination of
measures between the previous two.
3. The European Commission (2020)


https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52020SC0176
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Table1

Emission reductions required
in order to reach the 2030
targets according to the
European Commission’s

Selected IA scenarios

calculations
) ) . Buildings - 636 % -63.6 % - 636 %
Source: Ecological Institute (2020)
Industry -23% -23% -23%
Power production -69.6 % -69.6 % -69.6 %
Transport -176 % -176 % -176 %
Agriculture & Waste -31.0% -31.0% -31.0%

In addition to the company’s economic
losses and lack of profitability®, the situation of OEC worsened between 2020-2021, with prices for
CO, certificates reaching record levels and declining energy demand in the context of the crisis
caused by the Covid-19 pandemic.

In fact, OEC is undergoing a process of restructuring, in order to phase out lignite-based electricity
production and lower greenhouse gas emissions. It must be noted that assessing the feasibility of
the restructuring plan for OEC is not the subject of this report. This study aims, instead, at drafting
development directions for the entire county in line with the ongoing climate transition currently
occurring in Europe, without analysing in detail the issue of lignite in the national energy mix.%

4. Ecological Institute (2020)

5. EPG (2020)

6. A more detailed discussion — on the consequences of phasing out lignite-based electricity generation capacities in terms of the security of
supply, wholesale electricity prices, imports demand, the cost related to investing in new generation capacities, as well as the cost of ensuring
a just transition in the region — can be found in a study published with the contribution of EPG in 2020.


https://www.ecologic.eu/sites/default/files/publication/2020/eu2030-ia-analysis_final.pdf
https://www.enpg.ro/wp-content/uploads/2020/05/SIP-report-Final_SE3T.Net_May-2020.pdf
https://www.ecologic.eu/sites/default/files/publication/2020/eu2030-ia-analysis_final.pdf
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2. Introduction

This aspect needs to be emphasised. According to a JRC study,” developing the generation ca-
pacities and the production of renewable technologies in EU’s coal regions could create between
106,681 and 314,416 jobs by 2030 and up to 460,000 by 2050, which should replace the approxi-
mately 200,000 jobs currently depending on coal mining. Thus, the economic directions presented
in this report can not only mitigate the effects of the transition in the region, but also contribute to
further economic development. This requires rigorous county-level planning.

In fact, Gorj County Council is currently working on drafting the Territorial Just Transition Plan, requ-
ired for obtaining the funding granted by the European Union through the Just Transition Fund. This
tool is specially designed for coal areas currently at the forefront of the decarbonisation process. Its
purpose is to maintain economic production and increase the level of employment in Gorj, affected
by phasing out lignite. This plan will focus on economic diversification, retraining and active inclu-
sion of workers and people looking for a job in the county. The plan also aims at supporting the
industrial investment needed in the transition to a climate-neutral economy.

In order to support this approach and the development of other complementary transition strategies

for the county, this

For the transition of Gorj towards a green county, this study proposes a series of short-, medium-
and long-term objectives. The main priority of the county authorities is therefore to develop the
potential of renewable resources and renovate existing buildings. Chapter 2.1 presents estimates
of the solar and wind potential in the county, while also identifying some areas where such invest-
ments can be initiated.

Renewable energy is the main decarbonisation vector of the European economy.
The solar potential in Gorj County is above the country’s average and, consequently,
must represent a priority in this endeavour. At the same time, the renovation
of buildings to increase energy efficiency is another opportunity offered by the
sustainable transition, with positive effects on the county’s economy, as well as on
individual households, by reducing energy costs and improving living conditions.
Such investments can not only reduce final energy consumption, increasing
household savings, but can also contribute to increasing the beneficiaries’ quality
of life and stimulating economic activity locally and regionally.

Section 2.2 presents the situation of the building stock in the county, then providing an estimate of
the costs related to renovating existing buildings in Gorj.

| 7. Clean energy technologies in coal regions, JRC (2020)


https://publications.jrc.ec.europa.eu/repository/handle/JRC117938
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2. Introduction

As long-term objectives, Gorj County must attract as large a share as possible of the value chains
for advanced energy technologies with a contribution to the decarbonisation process. It is worth
mentioning that for the counties where coal mining and its use in the energy sector were the main
object of activity, staying relevant in the operation of the national energy system is justified. By
developing the proposed value chains, their role will remain relevant. In order to understand what
such value chains can be attracted in Gorj County, the current economic situation must be thorou-
ghly analysed.

Chapter 3 presents an analysis of both NACE section and division level, followed by an overview
of the economic activities dependent on OEC, and an analysis of the exports of companies in the
county, in order to identify economic operators that are already competitive in international mar-
kets. Last but not least, the chapter makes an analysis of the educational profile of the vocational
schools in the county. In addition to the existence of a well-developed electricity transmission in-
frastructure and the local power generation profile, the county benefits from a technical educatio-
nal profile in vocational schools.

Courses attended by students trained in mechanics, electronics, automation, electromechanics
and electricity, as well as in construction and utilities installations can be adapted to the specific ne-
eds of value chains for the advanced technologies presented in this chapter. In addition, the human
resources currently employed in the energy production sector, represented in particular by mecha-
nical or electrical technicians and by energy, electrical and mechanical engineers, may be retrained
for other manufacturing, installation or operation and maintenance activities for new technologies.

A S € € © © § N
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Based on this analysis, as well as on European developments, Chapter 4 identifies four value chains
on which a county development strategy should focus:

« renewable energy and electricity grids;

«  energy efficiency in buildings and heat pumps;

« batteries, components and infrastructure for electric vehicles;

. green hydrogen-based technologies.

The study presents the competitive advantages that Gorj County can have in attracting such value
chains. The county authorities and the relevant industrial actors must be aware of competing with
other counties and regions in Romania for attracting and developing value chains.

It is therefore necessary to identify and build additional competitive advantages for the county to
use in this competition. Hence, a key element is that of increasing local and regional administrative
capacities, as well as creating an attractive environment for investors. This chapter also proposes
a series of measures regarding state aid and fiscal facilities, as well as funding suggestions for
attracting value chains for advanced technologies in the county.

Finally, Chapter 5 presents eight recommendations that can contribute to capitalising on the
potential for sustainable transition of Gorj County.







3. Assessing the potential offered by the transition in Gorj County

3.1 Renewable energy

Developing renewable energy sources is the main vector for the decarbon-
isation of the European economy. Thus, the transition of Gorj towards be-
coming a green county will have to be based primarily on the development
of the area’s potential for renewables.

According to the estimates in this chapter, Gorj County has solar energy resources above the na-
tional average. Exploiting these, especially on publicly owned land, must represent a priority for
the authorities. There are also areas with potential for installing wind farms. The location of these
should not be determined by detailed measurements performed in situ.

This section presents estimates of the solar and wind potential in Gorj County, then identifies some
areas suitable for renewable energy projects.

Table 2

The technical potential
of renewable energy of the
South-West Oltenia region

Source: JRC (2020)

Recent studies conducted by the European Commission through its Joint Research Center (JRC)
have demonstrated the high potential of renewable energy in the South-West region, hence in Gorj
County, as well (JRC, 2021).

The high values of the solar and wind energy potential resulted from calculations that take into ac-
count climate characteristics, landscape features and other geographical conditions in the South-
West Oltenia region, as well as the area available for renewable energy projects that could be

achieved in the coming years.

The results of these calculations are presented in Table 2:

Technical potential Potential of generated
(GW) energy (GWh/year)

Wind energy 1.21 22104
Photovoltaic energy 33.88 8,154

Bioenergy (biogas, biomass 0.58 16,507

and waste) (primary energy)

Geothermal energy 014 1138
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3. Assessing the potential offered by the transition in Gorj County

3.1 Renewable energy | 3.1.1 The potential for solar energy

Within this study, the values calculated by the JRC were validated by a modelling tool using satellite
data, taken from several global and European databases: Global Solar Atlas, Global Wind Atlas,
CORINE Land Cover, as well as the LUISA (Land Use-based Integrated Sustainability Assessment)
platform. For a realistic approximation, the technological details and technical characteristics of PV
systems and wind turbines were taken from the JRC study. This method?® confirmed that the values
in Table 1 for PV and wind energy are optimistic, yet theoretically and technically reasonable. Spe-
cifically, JRC values anticipate the effective use of all currently available land, without taking into
account the development of projects in other sectors on these areas. At the same time, values of
over 10 GW for wind energy and 30 GW for PV energy can be validated with a high level (over 95%)
of confidence.

In conclusion, the high technical potential of the South-West region could be achieved if both the
authorities and the investors prioritise investments in PV and even wind projects to the detriment of
other sectors. However, even if the technical potential of these technologies is not fully achieved,
the development of renewable energy could grow at an accelerated pace without raising the issue
of lack of land (excluding protected areas, built-up areas or land already in the farming circuit).

The potential for solar energy

In terms of the potential of PV technology, the South-West Oltenia region ranks
among the top coal regions in transition in the EU. The geographical and climate
conditions in the region enable both the construction of large PV parks (potential
capacity of 30.48 GW) and the large-scale distribution of PV panels for domestic
and non-domestic consumers (potential capacity of 3.40 GW).

Figure 3 illustrates the regional potential through data indicating the average level of energy gener-
ated in relation to the installed power (PVOUT). This value, of approximately 1,336 kWh/kWp, is over
30% higher than the European average of 1,020 kWh/kWp. At the same time, the PV potential of the
South-West Oltenia region is higher than Romania’s average potential, of 1,285 kWh/kWp. The high
potential of the generated energy is based on the geographical conditions of the region, which has
a high value of the intensity of solar radiation throughout the year (1,283 kWh/m? compared to 900
kWh/m? in Europe and 1,225 kWh/m? in Romania).

8. For the validation of these data, the technical potential was defined as: Technical potential (MWh/year) = Available area (km?)
* Radiation intensity (MW/km?) * Capacity factor (hours/year)



Figure3

Photovoltaic energy potential
in the South-West region
(kWh/kWp)

Assessing the potential offered by the transition in Gorj County

Source: Global Solar Atlas (2021)

Table 3

The potential of PV energy
in the areas of projects
to be developed by OEC

Source: Global Solar Atlas (2021)

Renewable energy | The potential for solar energy

Un alt factor important in evaluarea potentialului regional este valoarea specifica a PYOUT pentru
parcurile fotovoltaice (1.263 kWh/kWp), acestea urmand sa fie proiectate in urmatorii ani de catre
CEO ca parte a efortului de decarbonare din cadrul Planului de Restructurare 2021-2026. Planul
anunta o serie de parcuri fotovoltaice instalate pe depozitele de zgura si cenusa inchise din cadrul
termocentralelor Rovinari, Turceni si Isalnita — primele doua situate in judetul Gorj. Tabelul 3 pre-
zinta potentialul acestor zone pentru dezvoltarea de parcuri fotovoltaice. Toate cele trei locatii au
un randament potential al energiei fotovoltaice peste media regiunii.
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Photovoltaic park location PVOUT (kWh/kWp)

Rovinari 1,320
Turceni 1,324
Isalnita 1,328

Thus, the South-West region ranks immediately after the South-East and South-Muntenia regions
among the most suitable areas in Romania for the installation of new photovoltaic capacities.

Table 4 describes the potential of different types of photovoltaic systems in the South-West region,
broken down by county.
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Table 4

The potential of photovoltaic
energy by type of PV system

PVOUT Photovoltaic parks | Residential systems | Commercial and

(kWh/kWp) | PVOUT PVOUT industrial systems
(KWh/kWp) (KWh/kWp) PVOUT (kWh/kWp)

Source: Global Solar Atlas (2021)

GJ 1,321 1,301 1,258 1,256
DJ 1,309 1,324 1,249 1,278
MH 1,341 1,324 1,282 1,279
oT 1,342 1,330 1,296 1,284
VL 1,316 1,303 1,262 1,258

The comparative advantage of the South-West region lies in the capacity of its electricity network
to take over this energy, without any pressure on the electricity transmission infrastructure. Thus,
investors can start developing significantly sized projects in the near future, benefiting from regional
conditions. A significant part of the land available for photovoltaic projects already has access to the
electricity grid.

Within the South-West development region, Gorj stands out as a county with high potential, espe-
cially in terms of photovoltaic parks. Apart from the locations around the closed slag and ash dumps
within the Rovinari and Turceni thermal power plants, a number of other localities have quite good
prospects for the development of renewable energy: Motru, Targu Carbunesti, Tismana, Balesti,
Berlesti, Aninoasa, Floresti, Fantanele, etc.

Some indicators of the potential around these places can be seen in Table 5:

TableS
Areas with high solar energy PVOUT Photovoltaic parks PYVOUT
potential in Gorj County (kWh/kWp) (kWh/kWp)

Source: Global Solar Atlas (2021); Motru 1,335 1,316
EPG calculations

Targu Carbunesti 1,319 1,297
Tismana 1,309 1,296
Balesti 1,322 1,303
Berlesti 1,318 1,303
Aninoasa 1,316 1,295
Floresti 1,326 1,305

Fantanele 1,326 1,309
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Renewable energy | The potential for solar energy

Overall, due to the favourable landscape features, the central and southern part of Gorj County offer

significant opportunities for the installation of new solar energy capacities. A geographical descrip-
tion of this area can be seen in Figure 4.
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Over 72.6% of this area of Gorj County has a PVOUT value of over 1,335, i.e. a potential of photovol-
taic energy comparable to the most favourable areas in the southern part of the South-West region,
and even to areas in the South-East region of Romania.

Also, according to a study on the photovoltaic potential of coal regions in Europe, apart from the
development of PV parks,® Gorj County also has a potential area of approximately 39 km2 on which
PV panel systems could be installed on rooftops. According to the study, this area could support
a maximum installed capacity of about 3.4 GW. But, considering the favourable geography of Gorj
County, prioritising investments in PV parks could produce higher yields, due to the economies of
scale of this type of project, and also to the availability of land.

| 9. Solar Photovoltaic Electricity Generation, JRC (2019)


https://www.mdpi.com/2071-1050/11/13/3703
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3.1.2 The potential for wind energy

%!@

Figure 5

Average wind speed
in Gorj county (m/s)

Source: Global Wind Atlas (2021)

The South-West region also has a potential for wind farms, especially in the north of Gorj County,
due to climatic factors that distinguish Gorj from the rest of the region: an average wind speed of
3.95-5.94 m/s at an average altitude of 150 m, but also a wind power density which is considerably
above average (287-598 W/m? at an average altitude of 150 m). These values are shown in Figures
5 and 6, respectively.

As in the case of solar energy, there are a number of areas within the county suitable for invest-
ments in wind energy. These zones exclude protected areas, already built-up areas and agricultural
areas. They are located near localities such as Schela, Valea Mare, Calugareni, Novaci, Baia de Fier
or Radosi. The surfaces available near these localities have high values both in terms of the aver-

age wind speed and of its density. The average wind speed at 150 m altitude in these regions can
exceed 4 m/s, with the highest values close to 5.5 m/s.

Figure 7 highlights the area with the highest development potential for wind energy in Gorj County.
Of course, nationally there are areas with higher wind potential. Therefore, according to the esti-
mates in this study, due to the more favourable conditions in the region, the priority should be the
large-scale development of the solar potential, along with some wind farms precisely located in
areas of maximum potential, based on field measurements.
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Figure 6

Wind Power Density
in Gorj County (W/m?)

Source: Global Wind Atlas (2021)

Figure7

The region with the highest
wind power density
in Gorj County (W/m?)

Source: Global Wind Atlas (2021)
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Figure 8

Surfaces available
for renewable energy

Source: CORINE Land Cover (2021)
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Identifying areas with development
potential for renewable energy

The energy potential of Gorj County relies, in addition to favourable climate conditions, on areas
available for the development of wind or PV projects. Figure 8 provides an image of the areas
available for this purpose (areas marked in green), excluding agricultural land already in use, forest

areas and urban settlements.
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Close to areas with high potential for solar or wind energy in Gorj County, such as Balesti, Bumbes-
ti-Jiu, Branesti or Tismana, there are lands for which access roads are already available (national
roads or county roads), as well as utilities, such as connection to the electricity grid. A substantial
part of these areas is owned by the administrative territorial units, and they can be used for devel-
oping renewable energy projects. Some of these lands are described in Table 6.

The surface areas showed in Table 6 were selected according to the average development poten-
tial for photovoltaic projects, but also because the land plots are owned by local authorities. The list
is not fully comprehensive, as there are many other land plots located in the southern region of Gorj
County, suitable for investments in solar energy.

Another opportunity for the development of medium and large photovoltaic parks is offered by the land
owned by OEC, many of them located in the south of the county, in the region with the highest yield for
solar energy. A description of the potential of these OEC lands is provided in Table 7.
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Table6 Land plots available in areas with high solar potential in Gorj Source: Gorj County Council (2021); EPG calculation
Adn_1ini‘strati\.le Access to land Existing utilities near the
territorial unit surface areas Pg‘gﬁ#ﬁ%’-’;ﬁiﬁa@?i%ﬂaﬁé/ county land plot boundary potential (MW)
ATU Branesti 2.88 ha DC Electricity and water 401

6.05 ha DS Electricity and water
01 ha DN Electricity and water
0.78 ha DN, DC Electricity and water
115 ha DN, DC Electricity and water
0.08 ha DJ Electricity and water
0.44 ha DJ Electricity and water
0.30 ha DC Electricity and water
0.76 ha DN Electricity and water
ATU Balesti 44.40 ha DN, DJ Electricity and water
ATU Schela 85 ha DJ Electricity and water
ATU Bumbesti-Jiu 17846 ha Str. Gr. Alexandru Electricity, gas, water, sewerage 142
Ghica
0.2146 ha Str. Gr. Alexandru Electricity, gas, water, sewerage 268
Ghica
54.5414 ha DJ Electricity, gas, water, sewerage 206
0.2974 ha DE Electricity, gas, water, sewerage
5.7656 ha str. Plesa Electricity, gas, water, sewerage
0.2515 ha DJ Electricity, gas, water, sewerage
0.1856 ha DJ Electricity and water
0.0770 ha DJ Electricity and water
2.3628 ha DS Electricity and water
0.2950 ha DJ Electricity and water
0.3174 ha DS Electricity and water
01350 ha DJ Electricity and water
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Table7

OEC land plots available
in areas with high solar
potential in Gorj

Source: Gorj County Council
(2021); EPG calculations
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Available PVOUT Potential (MW)
surface areas

Balesti 39 ha 1,322 124
Balteni 210 ha 1,318 670
Branesti 2.85ha 1,324 9
Dragutesti 119 ha 1,323 380
Farcasesti 954 ha 1,322 3,041
Turceni 715 ha 1,324 2,279
Rovinari 845 ha 1,320 2,293
Motru 76 ha 1,335 24

Overall, degraded land in the property of state-owned companies is a good opportunity to capital-
ise on photovoltaic potential. Examples of reconversion of mining areas are already available in Eu-
rope. For example, 16 MW of solar capacity has been installed in the Visonta area in Hungary, above
former mining sites.” A similar model is currently implemented in some regions in Poland, such as
30 MW in the Bogdanka mining™" area and 70 MW in the Adaméw area.” For the latter example, the
investment was made after signing a PPA-type agreement for a period of 15 years.

An estimate can also be made of the jobs that investments in renewable energy projects could cre-
ate. Thus, developing a capacity of 750 MW of PV panels in the county, a realistic capacity consider-
ing the potential estimated in this chapter, would involve investments of approximately 525 million
euro. According to a study conducted by EY for Solar Power Europe,® in Romania an average of
2.6 jobs are created for every MW installed. Consequently, 1,950 jobs could be created during the
entire implementation of the projects for 750 MW, i.e. an average of 195 employees per year if the
investments were carried out in 10 years.

10. Platform for Coal Rewgions in Transition (2019)
11. PV-Magazine (2019)

12. PV-Magazine (2019)

13. EY (2017)


https://ec.europa.eu/energy/sites/ener/files/documents/transforming_the_lignite-fired_matra_power_-_platform_for_coal_regions_in_transition.pdf
https://www.pv-magazine.com/2019/10/09/another-polish-coal-mine-powered-by-solar/
https://www.pv-magazine.com/2018/11/28/polands-second-largest-coal-producer-to-deploy-70-mw-of-solar-at-mining-site/
https://www.solarpowereurope.org/wp-content/uploads/2018/08/Solar-PV-Jobs-Value-Added-in-Europe-November-2017.pdf
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3.21 Status of the building stock in Gorj County

Figure 9

The evolution of the number
of dwellings in Gorj County

s Total

s Urban

Source: INS Tempo online
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In addition to capitalising on renewable energy sources, the renovation of buildings to increase
energy efficiency is another prospect offered by the climate transition, with positive effects for the
development of the county, especially if it involves the professional reconversion of labour needed

for this economic activity, which is intrinsic to the European Green Deal.

ASuch investments not only reduce the energy consumption of end consumers, increasing finan-
cial household savings, but also contribute to improving the beneficiaries’ living conditions and
quality of life, as well as to stimulating economic activity locally and regionally. This section starts
by presenting the situation of the building stock in the county and then provides an estimate of the
costs related to the renovation of existing buildings in Gorj. Total renovation costs are estimated
to be between 7 and 13 billion lei and can lead to total annual energy savings of up to 1,252 GWh.

The building renovation sector can make a major contribution in terms of jobs and can contribute
to reducing the health care expenditures of the county’s inhabitants. Models of best practices from
other EU Member States show that improving the quality of life in transition regions is a key factor in
regional social and economic development, especially in attracting and retaining human resources.

As this study shows, deep renovation of the building stock can contribute to this objective.

According to the INS, in 2019 there were 161,305 dwellings in Gorj County, of which 43% were lo-
cated in urban areas. The evolution over time shows that of the 17,847 new dwellings — built after
2000 - 15,703 are in urban areas. In effect, the new dwellings were mainly built in towns and cities.
The total number of dwellings increased by 12.4% in 2019 compared to 2000, while the number of
dwellings in urban areas increased by 29.2% during the same period.
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The data available from INS show that in 1990 there were a total of 139,723 dwellings in Gorj Coun-
ty, i.e. 3,735 fewer than in 2000. Therefore, the development of the real estate sector occurred
largely after the year 2000. In addition, one should note that the average surface area per home
increased from 32.0 m?in 2000 to 43.2 m? in 2019.

It is worth noting that, although the number of dwellings increased by 12.4%, the average surface
area increased by 35%, as the new dwellings have significantly larger areas than older ones, point-
ing to an improvement in the quality of living conditions in the county. In 2019, 247 dwellings were
built with a total area of 46,861 m?, resulting in an average surface area of 190 m? per new home.

As far as the degree of energy efficiency of buildings is concerned, the latest information is only
aggregated nationally. The Regional Development Plan of the South-West Oltenia Region for 2021-
2027, using data from the 2011 Census, states that only 713% (11,362 dwellings) of the total dwell-
ings in Gorj County had insulated exterior walls and only 0.07% (113 dwellings) had their roof water-
proofed and thermally insulated. Therefore, the potential offered by the renovation of buildings in
order to increase energy efficiency is extremely significant.

Estimate of the potential
and costs of building renovation

Several methods can be used to approximate the number of dwellings requiring renovation. One
estimate would be to consider that all dwellings built after 2000 do not require renovation, but in
2011, according to the Regional Development Plan of the South-West Oltenia Region for 2021-2027,
only 709 dwellings were new and fully thermally insulated. That is 12.5% of the total of 5,677 dwe-
llings built between 2000 and 2011.

The National Long-Term Renovation Strategy (SRTL) developed for the Ministry of Development,
Public Works and Administration (MDLPA), published before the introduction of nZEB renovation
standards, states that, at national level, the ratio of renovated residential buildings is 5%, and the
ratio for those in the commercial and public sector is 9%.

The costs for the renovation of single-family dwellings are calculated in SRTL at 951 lei/m?, and
those for apartments in blocks of flats with under 4 floors at 694 lei/m?2.



2/

Table 8

Data on the renovation
of buildings according
to SRTL

Source: Long-Term Renovation
Strategy
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The costs for single-family buildings are valid for the minimum renovation package (P1), so the
result will be an energy performance close to class C of the EPC, as per technical regulations in
force. For blocks of flats, costs are calculated for the P2 package, which involves deep renovation,
but not nZEB.

Finally, for public buildings (schools, hospitals, administrative buildings) and commercial buildings
(shops, hotels, restaurants) the maximum package P3 is proposed, which uses a deep renovation
standard or nZEB, including options for renewable energy sources, such as PV on the roof, prepara-
tion of domestic hot water using solar energy or geothermal heat pumps. The costs are 1,664 lei/m?
for hospitals, schools and 1,807 lei/m? for the other types (administrative and commercial buildings).

Renovation | Investment | Renovated | Final energy

package cost by 2020 reduction
(lei/m?) 2020 (%) (kWh/m?/year)

Single-family dwellings P1 951 3% 218
Blocks of flats P2 694 7% 68
(SGF + 4 floors)
Educational institutions P3 1,664 15% 17
Hospitals and other P3 1,664 1% 17
health care

and social work services

Administrative, office, P3 1,807 8% 142
commercial buildings

(hotels, restaurants,

cafes, shops)

The data available from INS provide for Gorj County information only about the surface area of
dwellings, not about the other types of buildings. To estimate the costs of renovating all buildings
in the county, national averages regarding the surface areas of public and commercial buildings
were used. Thus, the ratios for public and commercial areas available nationally were applied to
the housing area of Gorj County. The result represents the estimated area of educational institu-
tions, hospitals and social work centres, as well as administrative, office, and commercial buildings
(hotels, restaurants, cafes, shops).

From this area, the area renovated until 2020 was then deducted using the national average. The
resulting area was then multiplied by the rate per square metre estimated by the World Bank within
SRTL. The result is an estimate of the total renovation costs for the buildings in Gorj County: 7 billion lei.
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The amount of 7 billion lei represents three quarters of the annual turnover of Gorj County. This
calculation, however, is a conservative one for several reasons:

The costs are not estimated for a nZEB renovation standards of individual houses and apart-
ments, categories representing over 80% of the total renovation costs.

Given that only 709 dwellings were completely insulated in 2011, it is quite likely that the na-
tional average for the percentage of renovated areas could be significantly higher than the real
percentage of renovations in Gorj County. Secondly, the national average does not refer to
deep renovations. The annual percentage of deep renovations in Romania was estimated by
the European Commission at 0.1% for residential buildings and 0.4% for non-residential ones.

The renovation costs per square meter are specific to the year when the analysis was per-
formed by the World Bank, namely 2019. Therefore, the result is strongly dependent on the
evolution of prices for building materials and labour costs.

The launch of a “Renovation Wave” in Romania, also supported by the allocations from the Na-
tional Recovery and Resilience Plan (NRRP) and from the financial instruments of the European
Green Deal (e.g. the Modernisation Fund and the Just Transition Fund) would predictably lead
to a massive increase in the demand for materials and skilled labour in the renovation sector,
with an increasing pressure on prices.

Considering these clarifications, one can state that the cost of renovating the buildings in Gorj
County will exceed 7 billion lei, or will even exceed the county’s total annual turnover.

Thus, adjusting this amount by a 15% coefficient" to reflect the overall increase in prices in the
building materials market between 2019 and the beginning of 2021, this results in a current total
of 8.05 billion lei. At the same time, according to the report Clean energy technologies in coal
regions'™, the costs of a renovation specific to the nZEB standards in Romania are estimated at 425
euro/m? in the case of individual houses and 230 euro/m? in the case of apartment blocks. At an
exchange rate of 4.9 lei/euro, for Gorj county would result a total amount necessary for renova-
tion of 13.18 billion lei. Consequently, compared to the calculation based on SRTL data, the price
increase can vary between 15% and 85%. Undoubtedly, European funds will have to represent the
main source of funding.

Also based on the data from SRTL, the amount of energy saved after renovation can be calculated:
every year 1,252 GWh would be saved in Gorj County if all the buildings were renovated. This en-
ergy is the equivalent of a power plant with an installed capacity of 150 MW (for example Paroseni)
that would continuously operate at maximum capacity, all year round, or of 300 MW (Isalnita) that
would operate 4,000 hours per year at maximum capacity. The average installed capacity of the
coal-fired power plant units was 215 MW in 2015 and the operating time at maximum capacity was
3,700 hours.

14. The coefficient was calculated within the Efficient Romania programme deployed by EPG and dedicated to increasing the energy perfor-
mance of buildings, without including the boom in prices recorded especially in Q2 of 2021.
15. Clean energy technologies in coal regions, JRC (2020)


https://publications.jrc.ec.europa.eu/repository/handle/JRC117938
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Table 9

Total costs for renovation Estimated area (m?) 5,022,630

of existing buildings

Source: EPG calculations Area renovated by 2020 (%) 4.6%

based on data from SRTL,

Regional Development Plan

of the South-West Oltenia Region Area to be renovated (m?) 4,791,857

for 2021-2027, INS
Renovation cost (mil. lei) 4,557
Estimated area (m?) 1,942,108
Area renovated by 2020 (%) 7.0%
Area to be renovated (m?) 1,806,160
Renovation cost (mil. lei) 1,253
Percentage of dwellings 3.0%
Estimated area (m?) 209,320
Area renovated by 2020 (%) 15.0%
Area to be renovated (m?) 177922
Renovation cost (mil. lei) 296
Percentage of dwellings 1.6%
Estimated area (m?) 110,880
Area renovated by 2020 (%) 1.1%
Area to be renovated (m?) 109,652
Renovation cost (mil. lei) 182
Percentage of dwellings 6.1%
Estimated area (m?) 421,5M
Area renovated by 2020 (%) 10.0%
Area to be renovated (m?) 379,360
Renovation cost (mil. lei) 686
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Additionally, the impact of renovating the buildings will be significant on the labour market. Such an
ample process requires a substantial increase in the number of workers in the construction and en-
gineering services sector (energy audits for buildings, technical projects, construction monitoring,
etc.). According to the IEA,® an average of 14.8 jobs are created for every million dollars invested
in building renovations. Thus, in the case of the 7 billion lei, at an exchange rate of 415 lei/USD,
the result would be about 25,000 jobs throughout the renovation process, i.e. an average of 1,030
employees per year if the amount is spent in 25 years.

The SRTL estimates the benefits generated by increasing the quality of life derived from improving
living conditions. The major advantages come from heating, ventilation, and thermal insulation.
Temperature regulation, ventilation, humidity regulation, low fuel use, the surface area and orien-
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tation of windows are key factors in reducing the risks of having a too cold or too hot environment,
air pollution and related health risks.

Thus, for the scenario recommended in SRTL, the direct annual savings related to the provision of
health services due to the renovation of buildings were estimated at about 69 million euro, while
the total annual value of health-related social benefits is estimated at 1,480 million euro.

Adjusting these values to the situation of Gorj County, at a similar renovation rate until 2030, corre-
sponding to a surface area of 1.4 million m?, the total annual value of health-related social benefits
is estimated at 22.15 million euro.
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4. Identifying the economic sectors with the greatest development opportunity
4.1 NACE Sections

While developing renewable resources and the renovation of existing buildings may be measures
with potential for short- and medium-term implementation, this study aims at identifying certain long-
term economic development directions for Gorj County, especially in the context of the energy and
climate transition across Europe. Thus, apart from identifying value chains for advanced technologies,
this chapter submits an analysis of the current economic situation in Gorj County in order to identify
development opportunities at local level.

The NACE division-level analysis indicates a significant
increase of the profitability of companies in this sector in the past 10 years. In fact, almost the entire
value chain specific to the construction section is already present in the county, which can be used
for the renovation of buildings both in Gorj and in neighbouring counties.

At the same time, one may notice that currently the most active economic section is the production
of electricity, represented by the activity of OEC, which accounts for about one third of the county’s
turnover and number of employees (29%). The analysis of OEC, as well as that of the companies de-
pendent on it for a good share of their turnover, shows that 14,152 employees, representing 18.2% of
the total number of employees in the county, are closely related to OEC’s activity. The company’s ac-
tivity, however, generates major losses and deep restructuring is needed to reduce carbon emissions,
which entails the phasing out of lignite-based electricity production. But the breakdown of employees
by fields of activity shows that over half of those employed by companies heavily dependent on OEC
work in, or could quite easily make the transition towards, the fields of metal structures or housing
construction, if these economic sections develop in the county.

In addition, this section also provides an analysis of the exports of companies based in the county,
in order to identify economic operators with a high level of competitiveness in international markets.
Standing out in this respect are the economic activities in the field of rubber and rubber products,
nuclear reactors, boilers, machines and mechanical devices, as well as furniture and lighting fixtures.

Last but not least, this section provides a brief analysis of the educational profile of the vocational
schools in the county. We can notice the emphasis on the technical profile, with students trained
in mechanics, automation and electronics, electromechanics and electrical engineering, as well as
in construction and installations. They cover a wide range of basic technical fields and match the
value chains identified in Chapter 4. Additionally, one of the major competitive advantages of Gorj
County in attracting value chains is represented precisely by the human resources required in the
industry that is undergoing the process of transition towards climate neutrality. Besides technicians
with mechanical or electrical specialisation, whose skills can be easily transferred to the value
chains of clean technologies, in Gorj County there are a large number of power engineers, electri-
cal and mechanical engineers who can use their knowledge and skills in production, installation or
operation and maintenance activities.

In 2019, the most active section of the economy was electricity production (OEC and 15 other companies),
which had the highest turnover (35% of the total turnover in Gorj County) and the highest number of em-
ployees (29% of the overall number of employees in the county). The whole section includes 16 compa-
nies, among which OEC stands for almost the entire turnover and number of employees. But the sector is
not financially sustainable. OEC registered losses of 863 million lei, that is 28% of its turnover.
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Table 10 Indicators of companies in Gorj County in 2019, by NACE sections Source: Ministry of Finance

2019 reference level

NACE Sections Rev. 2 Turnover Employees Net profit No. of
(million lei) (mil. lei) companies

A — Agriculture, forestry and fishing 155.77 798 15.1 252
B — Mining and quarrying 107.04 345 13.6 35
C — Manufacturing 953.21 6,546 83.6 809
D — Production and distribution of electricity 3175.82 13,037 6.4 16

and heat, gas, hot water and air conditioning

E — Water supply; sewerage, waste management 161.75 1,655 13.9 96
and remediation activities

F — Construction 565.13 3,079 79.3 846

G — Wholesale and retail trade; 2.465.94 7,546 157.2 3,338
repair of motor vehicles and motorcycles

H - Transportation and storage 585.93 2,755 56.0 945
I — Hotels and restaurants 21.44 1,672 404 614
J — Information and communications 64.27 418 14.9 240
K — Financial and insurance activities 30.77 270 15.8 159
L — Real estate activities 38.83 178 17.0 131
M - Professional, scientific and technical activities 144.56 1,768 377 712
N — Administrative and 159.35 3,030 18.0 270

support service activities

O - Public administration and defence; 31.51 1 0.2 3
compulsory social security

P — Education 9.00 199 24 70
Q - Human health and social work activities 88.89 772 30.9 294
R - Arts, entertainment and recreation 8478 273 12.0 208
S — Other service activities 34.92 455 6.8 319
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Ranking second is trade, a section that represents 17% of the total number of employees in the county
and 27% of its turnover. Unlike the previous section, trade turned a consistent profit, the highest in
absolute terms among all sections of the economy. In relative terms, trade brings in 25% of all profits
recorded in the county. The largest number of companies operate in this field, the 3,338 companies
representing more than one third of all businesses in the county.

The manufacturing industry employs 6,546 people, ranking third in the county both in terms of the
number of employees and turnover. While the 809 companies create the impression of a great com-
petition, the average profit is 9% of the turnover.

With an even higher rate of profit is the construction sector, the fourth largest employer in the county.
In 2019 the 3,079 employees created a profit of almost 80 million lei, i.e. 14% of the total turnover. The
transports sector, similar in number of employees and turnover to construction, has a lower profita-
bility, 10% of the turnover.

The graph on the evolution of the sections of economy indicates the reorganisation of OEC in 2012,
when about 8,000 employees moved from the mining sector to the production and supply of electric-
ity. This accounts for the 96% decrease in the number of employees in the mining field and the 42%
increase in energy production.

Trade and manufacturing lost employees, but increased their profitability. Construction registered
a small decrease in the number of employees, but a six-fold increase in profitability. Transportation
had major increases in all indicators that were analysed, especially in net profit — an almost nine-
fold increase.

The largest increases in the number of employees and companies, as well as in profitability were in
services, with a low turnover: culture, education, health and social work.

Also, the section Public administration and defence; compulsory social security stands out by a
527 times increase in turnover. A more detailed analysis reveals that it involves Minprest Serv SA,
a company registered with a NACE code for Fire Fighting and Fire Prevention Activities and which
provides services mainly for OEC.

The threefold increase in the number of employees in the Professional, Scientific and Technical
Activities section can be explained by the establishment of several companies in this sector, but
especially by the establishment of Moveos SRL in 2017, which had 866 employees in 2019.

Hotels and restaurants have almost doubled their turnover in the ten years under analysis. The num-
ber of employees remained constant, although 80 new companies were established, but the profit
increased 8 times. All this demonstrates that these businesses have managed to substantially opti-
mise their activity. Profit is 19% of the turnover.



4. Identifying the economic sectors with the greatest development opportunity
4.1 NACE Sections

Table 11 The evolution of indicators for the companies in Gorj between 2010 and 2019 Source: Ministry of Finance; EPG calculations

Evolution 2019 compared to 2010

companles

A — Agriculture, forestry and fishing 118% 54% 396% 21%
B — Mining and quarrying -89% -96% 296% -15%
C — Manufacturing 12% -29% 278% 28%
D — Production and distribution of electricity 72% 42% 4% 33%

and heat, gas, hot water and air conditioning

E — Water supply; sewerage, waste management -15% 7% 32% 13%
and remediation activities

F — Construction 82% 7% 527% 31%

G — Wholesale and retail trade; 65% -11% 257% 6%
repair of motor vehicles and motorcycles

H - Transportation and storage 142% 50% 773% 59%
| — Hotels and restaurants 92% -1% 690% 15%
J - Information and communications 108% 5% 452% 57%
K — Financial and insurance activities 33% -9% 127% 23%
L — Real estate activities 12% 16% 698% 66%
M — Professional, scientific and technical activities 246% 197% 31% 73%
N — Administrative and 92% -29% 328% 49%

support service activities

O — Public administration and defence; 2.629% 0% 960% 200%
compulsory social security

P — Education 256% 51% 1473% 150%
Q — Human health and social work activities 339% 75% 1440% 107%
R — Arts, entertainment and recreation 334% 163% 3244% 259%
S — Other service activities 165% 0% 689% 103%
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4. Identifying the economic sectors with the greatest development opportunity
4.2 NACE Divisions

For more detail, the data were analysed at a lower level of aggregation, by NACE divisions. The
table below lists, in descending order by the number of employees, the top twenty NACE divisions.
These are all the divisions including over 400 employees in 2019.

In the top positions are the production and distribution of electricity (mainly OEC), trade, transporta-
tion, security and protection. It is only in the 6th position that we find the construction of buildings.
Ranking 7th are metal structures, with 1,440 employees. It is worth mentioning that more than half
of the employees (820) work at Uzina Mecanica Sadu, a subsidiary of Romarm SA. In 2019 there
was only one other company having over 100 employees, but it was bankrupt.

In that list, the division Manufacture of rubber and plastic products also draws attention A large part
of the employees belong to Artego SA, a manufacturer of conveyor belts and other rubber products.

Regarding the evolution per NACE division, the most favourable evolutions of the number of em-
ployees were in transports, security and protection, technical testing and analyses — it mainly in-
cludes the evolution of Moveos SRL, mentioned above.

All three divisions in the construction industry rank among the top 20. Overall, the number of em-

ployees has decreased, but there is a massive increase in profitability:

. sixfold for the construction of buildings;

- fivefold for special construction works (electrical installations, plumbing and heating installations,
carpentry and joinery works, drilling and boring works for constructions, land preparation works);

- almost tenfold in the case of civil engineering works (road construction, utility construction for
electricity and telecommunications).

There are many industry-specific divisions, but only five of them are on the top 20 list.

Based on analysing the evolution of the main indicators, it can be stated that
the most successful economic sections are transports, education, healthcare,
entertainment and cultural activities, security and protection services — but these
cannot be the main activity of the county, their part is rather that of support role for
the basic economic areas.
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4.2 NACE Divisions

From an economic point of view, the performance of a sector is measured by its profitability, more
by the increase in turnover and less by an increase the number of employees. Analysing the evolu-
tion of the main indicators, it can be stated that

[anastillRasvernighipotentiall Profitability has increased sixfold, and turnover increased by 82%

in the last decade. The profit per turnover ratio is very high: 14%.

Almost the entire value chain specific to the construction section is present in the county. Upstream
in this chain are mining for sand, gravel, stone, the manufacture of concrete and concrete products,
the manufacture of bricks and precast products made of concrete and plaster, the manufacture of
doors and windows, the manufacture of plastic products for construction, the manufacture of other
carpentry and joinery elements for construction. Secondly, in 2019 the companies specialising in
construction of residential and non-residential buildings had 1,582 employees. In addition to those
there are workers performing electrical, plumbing, heating and air conditioning works, painting
and flooring, etc., then architectural services and civil engineering works (roads, railways, utility
construction for electricity and telecommunications, construction of water projects). Similarly, the
metal structures and metal products industry has growth potential, considering the high value of
exports in 2020 (44 million lei), but also the fact that local demand will increase at the same time
as the construction sector.

CONSTRUCTION

Profitability

X6

Turnover

+82%

Profit per turnover ratio

14%
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NACE Divisions

Table 12 Indicators of companies in Gorj County in 2019, in the top 20 divisions of NACE sections, by number of employees Source: Ministry of Finance

2019 reference level

NACE Sections Rev. 2 Turnover Employees Net profit No. of
(million lei) (mil. lei) companies

Production and distribution of electricity and heat, 3175.8 13,087
gas, hot water and air conditioning

Retail trade, except for motor vehicles 1,469.2 4,826 907 2,449
and motorcycles

Land transport and transport via pipelines 5687 2,564 53.2 905
Security and investigation activities 913 2,509 77 24
Wholesale trade, except for motor vehicles 869.3 1,962 489 510

and motorcycles

Construction of buildings 2375 1,590 38 494

Manufacture of metal structures and metal products, 140.4 1,440 54 103
except for machinery, equipment and installations

Food and beverage service activities 1687 1,307 291 447

Architectural and engineering activities; 91.2 1186 19.3 222
technical testing and analysis

Manufacture of food products 185.4 1175 14.6 176
Manufacture of rubber and plastic products 226.0 1,097 14.6 54
Waste collection, treatment and disposal activities; 101.6 1,007 9.4 82

recyclable materials recoverye

Specialised construction activities 177.9 967 210 297

Wholesale and retail trade, maintenance and repair 1275 7587 176 379
of motor vehicles and motorcycles

Human health activities 87.9 757 30.8 285
Manufacture of wearing apparel 46.0 747 37 65
Forestry and logging 141 654 9.8 147
Manufacture of wood and of products of wood 88.4 652 41 17

and cork, except furniture; manufacture of articles
of straw and plaiting materials

Water collection, treatment and supply 587 643 4.4 13

Civil engineering works 149.8 532 20.2 55
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NACE Divisions

Table 13 The evolution of indicators for companies in Gorj County between 2010 and 2019, Source: Ministry of Finance; EPG calculations
in the top 20 divisions of NACE sections, by number of employees

Evolution 2019 compared to 2010

companies

Production and distribution of electricity and heat, 72% 42% 4% 33%
gas, hot water and air conditioning

Retail trade, except for motor vehicles 83% -20% 274% 3%
and motorcycles

Land transport and transport via pipelines 140% 43% 751% 57%
Security and investigation activities 31% 57% 541% 41%
Wholesale trade, except for motor vehicles 45% 16% 196% -2%

and motorcycles

Construction of buildings 75% 4% 499% 53%

Manufacture of metal structures and metal products, -10% -35% 110% 5%
except for machinery, equipment and installations

Food and beverage service activities 119% -4% 622% 0%

Architectural and engineering activities; 475% 434% 730% 85%
technical testing and analysis

Manufacture of food products -18% -30% 387% 17%
Manufacture of rubber and plastic products 40% -15% 477% 54%
Waste collection, treatment and disposal activities; -39% 2% 31% 2%

recyclable materials recoverye

Specialised construction activities 72% -9% 399% 10%

Wholesale and retail trade, maintenance and repair 39% 2% 436% 52%
of motor vehicles and motorcycles

Human health activities 334% 71% 1431% 102%
Manufacture of wearing apparel 91% -27% 350% 63%
Forestry and logging 208% 83% 324% 26%
Manufacture of wood and of products of wood 41% 26% -34% 22%

and cork, except furniture; manufacture of articles
of straw and plaiting materials

Water collection, treatment and supply 161% 22% 32% 225%

Civil engineering works 107% -27% 874% 2%
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NACE Divisions

Table 14 Indicators of companies in Gorj County in 2019, in NACE divisions belonging to the manufacturing industry Source: Ministry of Finance

2019 reference level

NACE Rev. 2 Divisions in Section C — Turnover Employees Net profit No. of
manufacturing industry (million lei) (mil. lei) companies
54 103

Manufacture of metal structures and metal products, 140.4 1,440
except for machinery, equipment and installations

Manufacture of food products 185.4 1175 14.6 176
Manufacture of rubber and plastic products 226.0 1,097 14.6 54
Manufacture of wearing apparel 46.0 747 37 65
Manufacture of wood and of products of wood 88.4 652 41 17

and cork, except furniture; manufacture of articles
of straw and plaiting materials

Manufacture of other non-metallic mineral products 677 357 10.2 65

Repair, maintenance and installation 36.8 272 6.3 20
of machinery and equipment

Manufacture of furniture 207 165 25 48
Manufacture of machinery and equipment n.e.c. 493 151 8.0 20
Manufacture of electrical equipment 372 132 2.6 12
Manufacture of textiles 7.8 128 27 28
Printing and reproduction of recorded media 21.4 98 1.6 28
Other manufacturing n.e.c. 46 46 14 36
Manufacture of chemicals and chemical products 37 24 11 8
Manufacture of paper and paper products 6.6 21 0.3 6
Manufacture of computers and of electronic 29 14 1.2 7

and optical products

Manufacture of other transport equipmen 6.4 " 26 2

Manufacture of coke and refined 1.5 1 04 4
petroleum products

Manufacture of beverages 0.4 5 0.0 8
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Table 15 The evolution of indicators for the companies in Gorj between 2010 and 2019 in NACE divisions Source: Ministry of Finance; EPG calculations
belonging to the manufacturing industry

Evolution 2019 compared to 2010

NACE Rev. 2 Divisions in Section C — Turnover Employees No. of
manufacturing industry companies

i
Manufacture of metal structures and metal products, -10% -35% 110% 5%
except for machinery, equipment and installations

Manufacture of food products -18% -30% 387% 17%
Manufacture of rubber and plastic products 40% -15% 477% 54%
Manufacture of wearing apparel 91% -27% 350% 63%
Manufacture of wood and of products of wood 41% 26% -34% 22%

and cork, except furniture; manufacture of articles
of straw and plaiting materials

Manufacture of other non-metallic mineral products 83% -7% 5.545% 18%

Repair, maintenance and installation -26% -15% 401% 43%
of machinery and equipment

Manufacture of furniture 18% -69% 570% 60%
Manufacture of machinery and equipment n.e.c. -26% -80% 134% 18%
Manufacture of electrical equipment 104% 40% 140% -29%
Manufacture of textiles 214% 28% 8,712% 133%
Printing and reproduction of recorded media 150% 8% 568% 33%
Other manufacturing n.e.c. 234% 5% 6,570% 200%
Manufacture of chemicals and chemical products 93% 50% 7.220% 14%
Manufacture of paper and paper products 67% -40% 132% 120%
Manufacture of computers and of electronic 491% 75% 2,301% 133%

and optical products

Manufacture of other transport equipmen 13,241% - 9,985% 100%

Manufacture of coke and refined 903% 120% - 300%
petroleum products

Manufacture of beverages -80% -95% 447% -20%
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4. Identifying the economic sectors with the greatest development opportunity

4.3 Analysis of the evolution of OEC and companies dependent on OEC

Figure 10

The evolution of the
number of employees

s Gorj total

Source: INS, Ministry of Finance

According to the Ministry of Finance, the companies that submitted their balance sheet for 2019 had
44797 employees. However, this number does not include employees in the public education sys-
tem, healthcare, and public administration. The total number of employees in Gorj, according to INS,
was 77,765 at the end of 2019. The INS classification is based on statistical survey and does not take
into account the NACE codes declared by companies.
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According to the financial records submitted in 2020, in 2019 the company Complexul Energetic
Oltenia S.A. (OEC) had 12,858 employees. Their number decreased every year compared to the
year of its establishment — 2012, when there were 18,770 employees.

Of the 12,858 employees in 2019, 7,596 (almost 60%) work in the mining sector. According to data
provided by the company, in 2020 their number decreased to 6,238, while the total number de-
creased to 12,268 employees. We must add to this the number of employees in companies heavily
dependent on OEC. We consider a company is heavily dependent on OEC if the share of con-
tracts with OEC in their total turnover between 2017-2019 is over 50%. There are a total of 18 such
companies, having 763 employees. Thus, the employees of OEC and of the dependent companies
amounted to 13,621 people in 2019, i.e. 17.5% of the number of employees in Gorj County.

Most of them already carry out general activities, which can be transferred to other companies or
the population. Only TPSUT Motru SRL and Unitatea de Executie Foraje Motru S.A. have a more
OEC-oriented specialised activity, but they could also make the transition to the construction sec-
tor. The breakdown of employees by fields of activity shows that over half of those employed by
companies heavily dependent on OEC work in, or could quite easily make the transition towards,
the fields of metal structures or housing construction.
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Analysis of the evolution of OEC and companies dependent on OEC

Table 16 Companies heavily dependant on OEC"” Source: Ministry of Finance; OEC; EPG calculations

Single Turnover Share of OEC No of.
Registration 2017-2019 contracts in the | employees
Number total turnover 2019
2017-2019
13695759 VALCAS SRL 4931 3,062,381 290% 1
156759 EXPRES TRANSPORT SA 4939 19,295,432 157% 82
14488808 TPSUT MOTRU SRL 4399 129,930,832 119% 97
9882295 CAZARE CANTINE SA 5629 2,856,839 116% 8
28435323 DEMIPED TRANS SRL 4941 189,700 106% 1
14814475 MEDSERV MIN SA 8690 12,652,359 100% 97
14814483 MINPREST SERV S A 8425 87,593,652 98% 0
2161577 SESAM SRL 4321 1,245,612 96% 6
37556227 UZITMET INDUSTRY SRL 251 42,023,399 94% 145
14521289 UNITATEA DE EXECUTIE 4313 10,830,078 92% 72
FORAJE MOTRU S.A.
34857420 CHIMINERGOIL 2015 SRL 4612 1,534,723 88% 1
2160520 PRELMET SA TG-JIU 251 4,704,168 85% 16
2575684 AMVALOVI SRL 4120 25102179 73% 37
3846455 IRIS C&V SRL 4931 11,013,999 71% 26
34089666 PORTAL PROTECTION GROUP SRL 8010 5,906,608 61% 79
8821761 ARMEANCA PREST COM S.R.L. 2399 63,725,200 60% 80
40068790 COSMOPRIME INDUSTRY SRL 4669 583,165 55% 0

21434657 ECATECH SERV SRL 251 5,683,466 52% 15

| 17. OEC contracts stand for over 50% of the total turnover.
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Table 17

Breakdown of employees
by fields of activity in
companies heavily
dependent on OEC

Source: NTRO; EPG calculations

4. Identifying the economic sectors with the greatest development opportunity

4.3 Analysis of the evolution of OEC and companies dependent on OEC

Field of activity No of. employees in 2019

Construction of buildings 292
CMetal structures 176
Passenger transport 109
Medical services 97
Private security activities 79
Food and beverage 8
Trade 1
Freight transport 1
Cleaning services 0

17 more companies have exposure to OEC’s activity, but to a lesser extent, with the share of OEC
contracts in their total turnover for 2017-2019 being between 25% and 50%. Overall, they have
1,402 employees, most of them from Artego SA, one of the largest manufacturers of rubber prod-
ucts in the country.

Artego SA has the largest number of employees on the list and is active in a very narrow niche,
providing OEC mostly with rubber conveyor belts. Only a quarter of the turnover consists of orders
delivered to OEC. At the same time, Artego SA's products are very competitive in the foreign mar-
ket, almost 60% of production being exported.

Another exceptional situation is that of Trefo SRL, which mainly provides OEC with equipment for
coal mining and processing. The other companies provide products and services that can be sold
to other companies in the county or to the population. If we also take into account these employ-
ees, except for those from Artego SA, the number of employees in OEC and in companies that are
dependent on them in proportion of over 30% is 14,152, i.e. 18.2% of the total number of employees
in the county.
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Analysis of the evolution of OEC and companies dependent on OEC

Table 18 Companies with medium dependence on OEC™ Source: Ministry of Finance; OEC; EPG calculations

Single Turnover Share of OEC No of.
Registration 2017-2019 contracts of the | employees
Number total turnover 2019
2017-2019
9359793 TREFO SRL 2892 20,146,901 44% 44
18273860 SIGNOVINCE SRL 8010 20,918,313 43% 227
6513684 CONSULTING COMPANY 7022 1,009,045 42% 6
41346100 ARHIMANIAC PROJECT SRL 71M 516,404 41% 1
22312526 GABICOST COM SRL 4939 3,324,817 41% 8
34261760 PRO AUTO A & A SRL 4532 3,789,775 39% 5
14060088 ROMFEREX IMPORT EXPORT SRL 4941 25,092,997 37% 42
22513678 TEST BACK SRL 7120 132,956 37% 5
8583694 FRIGOTEHNICA SRL 4322 2,264,067 36% 5
18165656 EUROHOD TOUR SRL 4931 8,469,841 36% 20
28385152 CATAMOTZ CONS SRL 4120 833,828 35% 4
8739654 SLAVYA CONSTRUCT SRL 4120 7,290,704 34% 17
23551998 TOPO EARTH SRL 712 690,658 34% 1
17405866 J&R CAR SRL 4931 38,325,489 33% 145
5973234 HG CHIMICS SRL 5811 276,082 30% 1
2157428 ARTEGO SA 2219 483,898,806 26% 870

16012117 SPADISERV SRL 4322 387,541 26% 1

| 18. OEC contracts stand for 25%-50% of the total turnover.
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Table 19

Breakdown of employees
by fields of activity in
companies with medium
dependence on OEC

Source: NTRO;
EPG calculations

Figure 11

Evolution of turnover
(mil.lei)

CA Gorj
CA CEO

Source: Ministry of Finance

Identifying the economic sectors with the greatest development opportunity

Analysis of the evolution of OEC and companies dependent on OEC

Field of activity No of. employees in 2019

Manufacture of rubber products 870
Private security activities 227
Passenger transport 173
Machinery for mining, quarrying and construction 44
Freight transport 42
Construction of buildings 27
Architectural and engineering activities 7
Management consultancy activities 6
Trade 5
Publishing activities 1

In terms of turnover, the share of OEC in the county’s activity is much higher than that of the number
of employees. The aggregated turnover of all companies in Gorj County in 2019 was 9 billion lei,
and that of OEC was 3.1 billion, that is 34% of the total for the county.

In 2019, companies that are heavily dependent on OEC had a turnover of 173.2 million lei, while
those with medium dependence (between 25%-50%), excluding Artego SA, had a turnover of 52.7
million lei. Together, OEC plus these companies amount to 3,342 million lei, i.e. 36.85% of the
county’s turnover.

In terms of profitability, OEC has generally incurred losses in the last 8 years, especially in 2018
and 2019, when the loss represented one third of the turnover. Thus, while OEC generates a large
proportion of Gorj County’s turnover, its activity is highly unprofitable.
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Figure 12

Evolution of OEC’s net profit
(mil.lei)

Source: Ministry of Finance;
OEC; EPG calculations

Figure 13

Evolution of the profit

and loss for companies
heavily dependant on OEC
(mil. lei)
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Source: Ministry of Finance
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4.3 Analysis of the evolution of OEC and companies dependent on OEC
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Companies heavily depending on OEC are in a similar situation. Combined, the loss almost equals
the profit. A closer look shows that the loss of the last 2 years is due to TPSUT Motru SRL, the larg-
est OEC-dependent company in terms of turnover.
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Uzimet Industry SRL, a company specialised in manufacturing metal structures, had the highest
profit, of 3.6 million lei. Amvalovi SRL, a company operating in the construction of residential and
non-residential buildings, had a profit of 1.2 million lei.
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4.4 Analysis of exports for the companies in Gorj county

Table 20

The main goods exported
in 2020 by companies
in Gorj County

Source: INS, Tempo online,
EPG calculations

The study also includes the analysis of exports, since they show the competitiveness of that com-
pany/sector in the international market.

According to INS data, in 2020 Gorj County exported 80 million lei worth of rubber
and rubber products.

Chapters of the Combined Share in total Value
Classification exports, 2020 (million lei)

40. Rubber and rubber products 32% 79.9

84. Nuclear reactors, boilers, machines 17% 43.9
and mechanical devices

94. Furniture; lighting fixtures and similar products 15% 376
(including components)

07. Vegetables, plants, roots and tubers 1% 271
87. Cars, tractors and other land vehicles 8% 197
73. Cast iron, iron and steel products 3% 7.0
62. Clothing apparel and accessories, 2% 6.0

other than knitted and crocheted apparel

44. Logs, timber, wood laminates and 2% 47
other wood products

20. Processed vegetables and fruit 2% 41

The only company with a turnover over 1 million lei operating in this field is Artego SA. In 2019, its
turnover was 181 million lei. In the same year, the county’s export of rubber and rubber products
amounted to 106 million lei. Over 58% of Artego’s production was exported.

The export of nuclear reactors, boilers, machines, and mechanical devices was worth 44 million lei. The
sector is quite vast and there are several companies that can fit in. In this case, it is more difficult to identi-
fy companies that have exported such products. It should be noted that the main category of imports was
also nuclear reactors, boilers, machines and mechanical devices (39 million lei), so the exported goods
may be produced locally only to a small extent, the difference being represented by imports.
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4.5 The educational profile of the vocational schools in the county

Considering the high value (37.6 million lei), the main companies that can make such an export are Ma-
sifpanel S.R.L. (it exports wood panels, sawdust pellets, pallets) with a turnover of 44.3 million lei and
Koncord Trans SRL (solid wood furniture) with a turnover of 7.7 million lei.

Greenadel Prod SRL has a sig-

nificant contribution, and its object of activity is growing vegetables and melons, roots and tubers.

There are no automobile factories in Gorj County, so the export of automobiles, tractors, and other
land vehicles worth almost 20 million lei is mainly based on trading Dacia automobiles. Lazar Ser-
vice Com SRL is the largest dealer of Dacia and Renault vehicles in the county, with a turnover of
20 million lei in 2019.

This section presents an analysis of educational profiles, areas of training and the number of stu-
dents in technological high schools and vocational schools in Gorj.

This indicates a solid basis for the availability of human resources for the development of new value
chains. We can notice the emphasis on the technical profile, with a total number of 3,117 during the
school year 2020-2021, of which 1,470 students are trained in mechanics, 544 in automation and
electronics, 475 in electromechanics and 436 in electrical engineering, as well as 142 in construc-
tion and installations plus 26 in industrial chemistry. They cover a wide range of basic technical
fields and match the value chains identified in the next chapter. At the same time, any production
facility within these value chains will be able to use skilled labour in those sectors. In addition, there
are 669 graduates in economics, who can also cover the potential demand for labour during the
transition of the county’s economy.

One of the major competitive advantages of Gorj County in attracting value chains is represented
precisely by the human resources employed in the industry that is undergoing the transformation
process towards climate neutrality. Besides technicians with mechanical or electrical specialisation,
whose skills can be easily transferred to the value chains of clean technologies, in Gorj County the-
re are a large number of power engineers, electrical and mechanical engineers who can use their
theoretical and practical knowledge and skills in production, installation or operation and mainte-
nance activities. They should be encouraged to become entrepreneurs and establish SMEs in the
field of installation and maintenance of photovoltaic installations.
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4.5 The educational profile of the vocational schools in the county

Table 21

Number of students

Number of students
in technological high
schools and vocational . .
schools in Gorj County E:l:f?laetlonal Field of specialisation m Vc;ia;:)%r;al Total
in the 2020-2021 P

school year
Environmental protection 373 373
Source: Ministry of Education
Food industry 228 14 242
Agriculture 32 32
Tourism and food & beverage 591 286 877
Economics 669 669
Trade 87 56 143
The aesthetics and hygiene 64 64

of the human body

Mechanics 474 996 1,470
Electronics and automation 544 544
Electromechanics 372 103 475
Electrical 272 164 436
Construction, building 17 25 142

installations and public works
Industrial chemistry 26 26

Textile and leather industry 24 24
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5. Attracting value chains for advanced technologies and proposals for funding models for transition in the county

The long-term decarbonisation of the economy in the EU will rely largely on the
development of newtechnologies and advanced materials with low carbon emissions.
The development of value chains for these technologies is under way in terms both
of research and production, assembly and recycling. To ensure long-term economic
development, local and regional authorities need to develop strategies to attract
segments of the value chains for advanced technologies that should capitalise on
the advantages of Gorj County in attracting European funding sources.

This report identifies four value chains on which a county development strategy
should focus:

1. renewable energy and electricity grids;

2. energy efficiency in buildings and heat pumps;

3. batteries, components and infrastructure for electric vehicles;

4. “green” hydrogen-based technologies.

Courses attended by students trained in the fields
of mechanics, electronics, automation, electromechanics and electricity, as well as in construction
and utilities installations can be adapted to the specific needs of value chains for the presented ad-
vanced technologies. In addition,

The Gorj County’s authorities and the relevant industrial actors must also be aware of the compe-
tition with other counties for attracting and developing value chains. It is therefore necessary to
identify and build competitive advantages for the county. A key element is that of increasing local
and regional administrative capacities, as well as creating a favourable environment for investors.

This chapter proposes a series of measures regarding state aid and fiscal facilities, as well as some
funding suggestions for attracting value chains for advanced technologies in the county.
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5. Attracting value chains for advanced technologies and proposals for funding models for transition in the county

5.1 Value chains contributing to the energy transition

For the counties where coal mining and its use in the energy sector represented the main object
of activity, it is important to ensure continued relevance in the operation of the national energy
system. By developing the proposed value chains, their role will remain important in the future.

Thus, the Gorj County authorities must encourage investments in value chains pertaining to eco-
nomic sectors that have a future acknowledged and supported by European and global policies,
strongly based on sustainability and digitalisation. This chapter only identifies those potential value
chains that can have a lifespan of at least one generation (20-30 years), to ensure a social and
economic transformational effect for Gorj County.

A Strategic Forum report for the European®™ Commission identifies six strategic
value chains at European level for a sustainable, inclusive, and competitive
transformation of the European economy by 2030, three of which are directly
linked to decarbonisation objectives:

1. Clean, connected and autonomous vehicles;

2. Low CO, emissions industry;

3. Hydrogen technologies and systems.

With the European Green Deal becoming the European Union’s new economic growth strategy, the
Commission opened debates on A New Industrial Strategy for Europe?°, noting that the dual green
and digital transition will affect all segments of our economy, society, and industry. These interde-
pendent transitions will require new technologies, as well as investment and innovation, creating
new products, services, markets, and business models. They will shape new types of jobs, which
require skills that we do not have yet, while also promoting the transition from linear production to
a circular economy.

19. Strategic Forum for Important Projects of Common Interest (2019)
20. The European Commission (2020)


https://s3platform.jrc.ec.europa.eu/en-US/web/guest/w/strengthening-strategic-value-chains-for-a-future-ready-eu-industry-report-of-the-strategic-forum-for-important-projects-of-common-european-interest
https://eur-lex.europa.eu/legal-content/en/TXT/PDF/?uri=CELEX:52020DC0102&from=EN

5. Attracting value chains for advanced technologies and proposals for funding models for transition in the county
5.1 Value chains contributing to the energy transition

According to a McKinsey study?', the technologies with the greatest contribution
to achieving climate neutrality, in the cost optimal scenario, are:

| 21. McKinsey, Report (2020)


https://s3platform.jrc.ec.europa.eu/en-US/web/guest/w/strengthening-strategic-value-chains-for-a-future-ready-eu-industry-report-of-the-strategic-forum-for-important-projects-of-common-european-interest
https://eur-lex.europa.eu/legal-content/en/TXT/PDF/?uri=CELEX:52020DC0102&from=EN
https://www.mckinsey.com/business-functions/sustainability/our-insights/How-the-European-Union-could-achieve-net-zero-emissions-at-net-zero-cost
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5.1 Value chains contributing to the energy transition

The document identifies as green areas those where new industrial value chains can be
attracted for relocation or development at national level: clean energy and its applications, electric
vehicles, energy efficiency and digitalisation of green sectors.

Recommendation to the Ministry of Economy, Entrepreneurship and Tourism, due by
December 31, 2021: developing an industrial policy focused on the climate change agenda,
with annual phasing until 2025, in line with the European Commission’s New Industrial
Strategy for Europe, where two areas are highlighted: green transition and digitisation. The
industrial policy must also include solutions for relocating and developing in Romania some
global production chains related to sustainable technologies.

Recommendation to the Ministry of Finance, the Ministry of Economy, Entrepreneurship
and Tourism, the Ministry of Energy and other ministries or government entities, due

by December 31, 2021: granting additional score, in any support scheme offered by the
authorities (state aid, guarantees from the loan guarantee funds, finance from European
funds, stimulating investment, exports, etc.) to companies that contribute significantly to the
achievement of the climate change agenda.

Recommendation to the Ministry of Finance, the Ministry of Economy, Entrepreneurship
and Tourism and the Ministry of Foreign Affairs, due by December 31, 2021: developing
and publishing a methodology to identify companies with domestic capital that competitively
produce goods and services related to the green sectors. Creating, periodically updating and
publishing a list of these identified companies using the specified methodology. Involvement
of Romania’s diplomatic and commercial representatives abroad in promoting the companies
mentioned on this list.

Based on this information and taking into account the context of Gorj County, as
well as the national one, we propose the following value chains with prospects to be
developed locally and to ensure a successful social and economic transformation
in the energy transition:

Renewable energy and electricity grids;
Energy efficiency in buildings (and heat pumps);
Batteries, components and infrastructure for electric vehicles;

Clean hydrogen-based technologies.

22. CNSM, Analiza (2021


http://www.cnsmro.ro/res/ups/Raport-CNSM-pentru-sprijinirea-finantarii-verzi_PUB.pdf
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Renewable energy and electricity grids

According to the Integrated National Energy and Climate Change Plan 2021-2030 (NECP),2 Romania
has committed to a target of 30.7% with regards to renewable energy, which translates into around 7
GW of new renewable capacities (wind and photovoltaic) that will enter the energy system by 2030.
In addition, a large part of the 4.5 GW of renewable wind and photovoltaic capacities already installed
will have to undergo a process of lifetime extension or even replacement by the end of the decade.

Thus, [iimarketiof over 10 GWiilibe creatediinRomaniatalone although neighbouring markets

can also be considered, especially if Romania manages to position itself as a regional leader in the
field. It should also be noted that this capacity will increase following transposition into national
plans of the new GHG emission reduction targets of at least 55% by 2030, a process that will take
place in 2023. Thus, given the pressure of lower technology costs on labour costs in Western
Europe, but especially on the ability of renewable industry producers to cope with the growing
demand for new capacity, this creates strong premises for attracting and developing a segment of
the component manufacturing industry at national level.

According to the studies and calculations presented in the previous chapter,

So far, in the Oltenia area, renewable capacities of approximately 200 MW have been installed,
mainly photovoltaic, but also 2 MW in wind energy.?* The new wave of investment brings about
plans to increase the installed capacity. The “OEC restructuring plan for 2021-2025 and prospects
for 20307%5 provides for the construction of eight PV parks with a total capacity of 725 MW on the
slag and ash dumps, respectively on the existing tailings in Gorj County, which will become opera-
tional starting with 2023. In addition, given the sharp decrease of renewable energy costs, further
investments in this field are expected in the coming years in the region.

Gorj County has several special competitive advantages for developing the

renewable sources value chain at local level, including the following two:

« It has a well-developed electricity transmission infrastructure, with significant
capacity to connect and take over the energy produced from renewable
sources. Transelectrica representatives have recently stated that around 1,000
MW of renewable energy can be connected in the South-West region, which
would not require the strengthening the network, depending on what happens
to OEC’s capabilities.?®

« A pool of highly qualified specialists (engineers, sub-engineers, technicians) in
the energy field, who can use their technical knowledge and experience in the
field of renewable sources.

23. The Integrated National Energy and Climate Change Plan (2020

24. RWEA (2021)

25. Planul de Restructurare al Complexului Energetic Oltenia cu 2021-2025 cu perspectiva 2030 (2020)
26. Newsenergy (2021)


https://ec.europa.eu/energy/sites/ener/files/documents/ro_final_necp_main_en.pdf
https://rwea.ro/en/code-of-good-practice-for-renewable-energy-in-romania/
https://media.hotnews.ro/media_server1/document-2020-11-17-24424776-0-plan-restructurare-ceo.pdf
https://newsenergy.ro/transelectrica-ce-capacitati-noi-de-productie-a-energiei-mai-pot-fi-instalate-in-tara-situatia-pe-zone/
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The renewable industry in Romania, through the associations RWEA and RPIA, carries out two programs
with potential impact on the involvement of economic actors and the workforce in Gorj County in the
renewable industry:

training and reconversion project for people in coal-dependent regions, aiming to reskill and
retrain up to 500 people in the field of renewable energy and energy distribution. Accord-
ing to Renew Acad, the technical and professional skills of mining technicians can be easily
transferred to the sectors of renewable energy and energy distribution, and the certifications
obtained following the training and retraining courses will allow them to find employment in
the installation, operation and maintenance of RES projects and energy distribution networks
around the world, with attractive salary packages.

. _- a program focused on localizing the renewable energy value chain in Romania, by
encouraging the local production of technology for the renewable energy sector and by creat-
ing investment opportunities. The renewable industry considers that important sectors can be
attracted and relocated in Romania, such as the production of equipment for renewable ener-
gy installations, including the training of skilled staff for their operation and maintenance. Ro-
mania can become a know-how hub by developing a local value chain for renewable energy,
based on national research and innovation plans, as well as on related technological concepts
such as storage, hydrogen, transport, and digitization.

Increasing the share of renewable energy will not be possible without considerable
investment in strengthening electricity networks, both in terms of transport and
distribution; this is yet another field where jobs can be created for the people in
Gorj County.

The IEA% estimates the number of jobs created in production and development for every million
euro spent along the renewable energy value chain:

«  Photovoltaic energy - 15
«  Wind energy - 2.1
+«  New networks - 6.71

«  Existing networks — 8.78.

| 27 Sustainable Recovery, [EA (2020)


https://www.iea.org/reports/sustainable-recovery/evaluation-of-possible-recovery-measures
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512 Energy efficiency in buildings

Table 22

Turnover and number

of employees in the
construction of buildings
and related works

Source: The National Trade
Register Office (NTRO)

and heat pumps

Premises are thus created for the de-

velopment of the industrial chain in the field of intelligent and sustainable construction materials,
including insulation systems, but also for the creation of a new value chain for efficient heating and
cooling technologies (heat pumps).

In 2019, there were over 2,000 people working in the residential building in Gorj - most of them in
companies with the “Construction of residential and non-residential buildings” NACE code, and the
rest of them in companies performing related works.

gsg eE NACE Code name Turnover emplrt;‘;ezg
4120 Construction of residential and 226,596,006 1,502

non-residential buildings

4321 Electrical installation 78,807,045 256
4322 Plumbing, heat and air-conditioning 25,259,679 155
installation
4332 Joinery installation 23,386,060 127
4333 Floor and wall covering 5,370,769 39
4329 Other construction installation 3,295,842 22
4334 Painting and glazing 5,539,149 57
4391 Roofing activities 1,636,579 4
4331 Plastering 831,252 4
431 Demolition 89,945 4

Another 714 people were employed in civil engineering works or in special constructions: construc-

tion of roads and motorways; construction of utility projects for electricity and telecommunications;
site preparation; test drilling and boring, as well as other construction works.


https://www.iea.org/reports/sustainable-recovery/evaluation-of-possible-recovery-measures
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manufacture of bricks, tiles and other construction products; wood cutting and planing; manufac-
ture of other builders’ carpentry and joinery; manufacture of metal structures and parts of struc-
tures; manufacture of doors and windows of metal; manufacture of flat glass; manufacture of build-

ers’ ware of plastic; manufacture of concrete products for construction purposes; manufacture of
electric lighting equipment, etc.

Heat pumps can have considerable economic, environmental, and energy benefits, particularly
given the climate neutrality goal over the next 30 years. Heat pumps are powered, preferably, by
renewable energy and are the most efficient heating and cooling technology, especially when both
services are needed in the same location and at the same time.

These bene-
fits will continue to increase as the efficiency of the systems improves and heat pumps are used in
more and more fields. These developments will bring about a decrease in the cost of production,
in line with economies of scale and technological progress.

The heat pump industry is a major supplier of jobs in Europe. While the value chain of heat pumps
is global at present, companies located in Europe are among the leaders, producing not only for
the local market, but also for exports in the region.

According to the estimates of the European Heat Pump Association,?® more than 54,000 full-time
jobs are needed to manufacture, install, and maintain the annual sales of heat pumps in Europe, a
conservative number if we consider that the latest data update took place in 2015, before the signif-
icant increase in the EU’s climate ambitions. Given that not all employees work full time in the heat
pump sector, the total number of people whose jobs are related to this technology is even higher.

In the long run, a rapid growth of the heat pump segment in the heat sector will not necessarily
lead to a proportional increase in the number of employees, but will most likely lead to retraining
the experts and technicians currently working in other product areas. Of the total number of jobs
along the heat pumps value chain, 36% are in production, 30% in installation, 18% in component
manufacturing, and 16% in servicing and maintenance.

| 28. European Copper Institute (2018)


https://www.ehpa.org/fileadmin/user_upload/White_Paper_Heat_pumps.pdf
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Romania needs a national strategy to decarbonise its heating sector, currently
dominated by fossil fuels, and, respectively, by the inefficient consumption of
firewood in rural areas. Certainly, for single-family dwellings, the installation of
heat pumps is highly advisable. Such a strategy, aligned with the European Green
Deal, will be an unequivocal signal for the development of this technology.

Batteries, components and infrastructure
for electric vehicles

Batteries are an important element of the European Green Deal, as they are a
key technology in decarbonising road transport and making energy systems more
flexible by installing utility-scale storage capacities.

The automotive sector is one of the strongest sectors of the Romanian economy and, at the same
time, one of the most exposed to the transition to electrification. The subassembly manufacturers
present in Romania are forced to adapt their production and business models for electric car mod-
els. A large part of the automotive sector components manufactured in Romania are still for models
with internal combustion engines. At present, the two large car makers present in Romania do not
produce any electric models locally. However, considering the clear market trend towards electric
vehicles, the upcoming years will be marked by a structural transformation of the sector in Romania
as well; Gorj County can take advantage of this opportunity with a view to attracting investments.

The immediate challenge of investing in battery production capacities in a competitive and sustai-
nable manner is considerable, and Europe needs to position itself quickly in this global race. Star-
ting with 2025, Europe could capture a battery market of up to EUR 250 billion per year, served by
at least 10-20 Gigafactories (large battery factories) to meet the EU demand. Given the scale and
speed of the investment required, this strategic challenge cannot be addressed in a fragmented
manner. The Commission promotes a cross-border integrated European approach, spanning the
entire value chain of batteries and focusing on sustainability, from raw materials extraction and pro-
cessing to cell and battery pack design, manufacture and use, second use (second life), recycling
and disposal in a circular economy system.


https://www.ehpa.org/fileadmin/user_upload/White_Paper_Heat_pumps.pdf
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Figure 14

Battery production stages

Source: CEPS (2020)

The battery value chain can be divided into the following segments:
extracting and processing raw materials;

cell component manufacturing;

cell manufacturing;

battery pack assembling;

electrical vehicle manufacturing and storage capacities building;
recycling and reusing;

onhrwNS

Gorj County could attract, at first, the battery assembly, respectively recycling and re-
use, as well as the one related to extracting and processing raw materials, in the case
of Baia de Fier graphite deposit exploitation.

Although the location of such factories can be established in elsewhere in the country,_

has the opportunity to attract part of the value chain in the field of batteries, components and infra-

structure for electric vehicles, building on the following _

A significant share of companies in the manufacturing industry and of companies carrying out
professional, scientific and technical activities, in terms of turnover, number of employees and
number of companies in the county;

«  The potential exploitation of the graphite deposit in Baia de Fier;

«  The profile of the vocational schools in the county, with a large number of graduates in the fields of
mechanics, electronics and automation, electromechanics, electricity, environmental protection;

- Possible flexibility with regard to state aid rules in areas affected by the energy transition?®;

. The fact that it neighbours Valcea County, which has an advanced research infrastructure in
the field of lithium-ion batteries at ICSI RAmnicu Véalcea, and has attracted research projects on
this topic, including Horizon Europe®°.

«  The fact that the county is close to automotive manufacturing centres of Romania;

« A Romanian company that has already implemented projects in the field of charging stations for
electric vehicles, but also for the second-life use of batteries, is also present in Gorj County®'.

29. European Committe of Regions (2020)
30. Hybrid power-energy electrodes for next generation lithium-ion batteries (2020)
31. Ziarul financiar (2021)


https://www.ceps.eu/ceps-publications/prospects-end-life-electric-vehicle-batteries-circular-economy/
https://portal.cor.europa.eu/europe2020/Documents/publi-file/2020-coal-summary/Report-coal.pdf
https://cordis.europa.eu/project/id/875527
https://www.zf.ro/zf-investiti-in-romania/zf-investiti-romania-compania-romaneasca-darcom-energy-dezvoltat-20120054
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In order to take part in the European battery market and attract investments in this
field, the Gorj County authorities should be involved in existing national and Euro-
pean cooperation platforms and expertise networks. In October 2017, the Commis-
sion launched the European Battery Alliance cooperation platform, which brings
together industry stakeholders, interested EU Member States and the European
Investment Bank. The participation of the county authorities in this European alli-
ance is important for adopting good practices in the battery industry, building on
the experience of other Central and Eastern European countries that have already
succeeded in attracting at least one Li-ion battery manufacturer.

_value chain is closely related to the batteries and, respectively, electric vehi-

cles value chains. The number if charging stations will increase significantly in the coming years at

European and national level, and

IEA32 estimates the number of production and development jobs created for very million euro spent
along this value chain as follows: batteries — 7.93; electric vehicles — 7.81.

514 Clean hydrogen-based technologies

Hydrogen can be used as feedstock, energy vector or fuel and has many applications that can
help reduce greenhouse gas emissions in industry, transport, energy and the building sector. The
EU Hydrogen Strategy supports the development of clean hydrogen production in Europe; from
a European Commission perspective, the Next Generation EU economic recovery plan places hy-
drogen among the investment priorities as it can foster growth and resilience, help create jobs and
strengthen the European Union’s technological leadership.

According to the Strategy document citing data from IRENA, FCH-JU and BNEF, the share of hydro-
gen in the European energy mix will increase from less than 2% today to around 13-14% in 2050,
generating investments between 180 and 470 million euro.

Between 2020 and 2024, over 6 GW of renewable hydrogen electrolysis production capacity will

be installed, with a production of up to 1 million tonnes (mt), which is a significant opportunity for the
development of this industry at national level.

| 32. Sustainable Recovery, I[EA (2020)


https://www.iea.org/reports/sustainable-recovery/evaluation-of-possible-recovery-measures
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Between 2025 and 2030, the installed electrolysis capacities will be at least 40 GW, which corre-
sponds to a production of up to 10 mt renewable hydrogen, which will gradually become cost-com-
petitive. Also, electrolysers will be used to balance energy systems and to increase their flexibility.
After 2030, renewable hydrogen-based technologies will reach maturity and be widely developed
to help hard-to-decarbonise sectors.

Romania can attract a considerable part of investments at EU level by 2030, which will total be-
tween 24 and 42 billion euro for electrolysers and between 220 and 340 billion euro for energy
production capacities to ensure the supply of electrolysers with renewable energy. Investments in
hydrogen transportation, distribution and storage in the EU will total 65 billion euro by 2030.

Gorj County has the potential to attract a part of the hydrogen value chain, espe-
cially in the construction of electrolysers and elements of the transport, distribu-
tion, and storage infrastructure, based on the following competitive advantages:

« Asignificant share of companies in the manufacturing industry and of companies carrying out
professional, scientific and technical activities, in terms of turnover, number of employees and
number of companies;

«  The profile of the vocational schools in the county, with a large number of students in the fields of
mechanics, electronics and automation, electromechanics, electricity, environmental protection;

- Possible flexibility with regard to state aid rules in areas affected by the energy transition3;

«  The fact that it neighbours Valcea County, which hosts the National Center for Hydrogen and
Fuel Cells within ICSI R&mnicu Valcea, with significant activities in the development and imple-
mentation of electrolysers and PEM fuel cells;

«  The central government’s plans to develop gas-fired power plants to replace the coal-fired
capacity of OEC and the possibility that they may also use hydrogen produced from renewable
energy. Moreover, the plans for a gas and hydrogen power plant in a neighbouring county, Me-
hedinti, as well as the plans for the development of the gas and hydrogen mixture distribution
infrastructure in the Oltenia region (NRRP).

For electrolysers manufacturing, the authorities should aim to attract producers of PEM (Proton Ex-
change Membrane) electrolysers. Compared to the alkaline ones, they are more efficient and more
flexible, being more suitable for an energy system with a large share of variable energy sources.
Another aspect to consider is the fierce competition from Asian alkaline electrolysers manufacture-
rs; they offer much lower prices compared to European and North American manufacturers.

| 33. European Committee of Regions (2020)


https://portal.cor.europa.eu/europe2020/Documents/publi-file/2020-coal-summary/Report-coal.pdf
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Figure 15

System of hydrogen production
by PEM electrolysis

Source: Hybalance.eu
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As shown in Figure 15 below,** systems of hydrogen production by PEM electrolysis are complex,
with a large number of components. Their assembly and configuration requires advanced technical
know-how, among others, in the mechanical, electrical, hydraulic and electrotechnical fields, which
can be transferred to the available workforce in Gorj County.

In order to capitalise on the opportunity to relocate part of the hydrogen value cha-
in to Romania and, more specifically, to Gorj County, joining the European Clean
Hydrogen Alliance must be a priority for the government, together with the project
proposal for IPCEI on Hydrogen.

The IEA estimates that the number of jobs created in production and development for every million
euro spent along the hydrogen production value chain will be 7.2.

34. Hybalance.eu (2021)


http://hybalance.eu/wp-content/uploads/2019/10/Large-scale-PEM-electrolysis.pdf
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5.2 The increase of the maximum state aid intensity for areas affected by the energy transition

One of the most significant competitive advantages of Gorj County in attracting and developing va-
lue chains in fields contributing to the energy transition is related to the increase of the state aid in-
tensity for companies that invest in the counties affected by the energy transition. In April 2021, the
Commission adopted its revised Regional Aid Guidelines, which will enter into force on 1 January
2022, and set out how Member States can grant state aid to support the economic development of
disadvantaged areas while ensuring that Member States are treated in an equitable manner.

The main objective of the regional aid is the economic development of disadvantaged EU areas. By
facilitating the sustainable development of assisted areas, the aid contributes to the EU’s territorial
cohesion policy, which aims at improving economic and social cohesion by reducing development
disparities between regions. The Commission Communication provides an increase of the maximum
State aid intensities to support the objectives of the European Green Deal and the EU Digital Strate-
gy by providing additional incentives for investments in just transition areas.

Indeed, according to the most recently published map of regional state aids

“

in 2016, all NUTS regions in Romania, except the Bucharest-llfov region (classified as a “c” area) are

designated “a” areas.3®

According to section 7.4.1 of the Guidelines on Regional State Aid, they are as follows:

«  50%in NUTS 2 regions whose GDP per capita is below or equal to 55% of the EU-27 average;

«  40% in NUTS 2 regions whose GDP per capita is above 55% and below or equal to 65% of the
EU-27 average;

« 30%in NUTS 2 regions with a GDP per capita above 65% of the EU-27 average.

Added to these values are increases in the maximum allowable state aid intensity for SMEs (7.4.3):
“The aid intensities laid down in [subsection 7.4.1] may be increased by up to 20 percentage
points for small enterprises or by up to 10 percentage points for medium-sized enterprises.”

In addition, subsection 7.4.4 is relevant for Gorj County, and for other regions designated as territo-
ries identified for support from the Just Transition Fund (JTF):

“The maximum aid intensities laid down in subsection 74.1 may be increased by 10 percentage
points for territories identified for support from the JTF in a territorial just transition plan of a
Member State approved by the Commission on the condition that those territories are located in

assisted areas [...]”

35. The Official Journal of the European Union (2016), Vol. 59, 25 June
36. The European Commission (2021


https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=OJ:C:2016:231:FULL&from=EN
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52021XC0429(01)&from=EN
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In conclusion, for a large enterprise, the maximum state aid intensity in Gorj County
can reach 60% (50% according to the conditions of an “a” area and another 10%
based on the territorial plan for just transition, through JTF), for a medium enterprise
it can reach 70%, and for a small enterprise 80% — adding bonuses for SMEs accord-
ing to section 7.4.3. Thus, the competitive advantages for investments in Gorj County
based on state aid that can be granted cumulatively are particularly significant.

Extremely large amounts can thus be allocated through national state aid schemes, approved by the
Commission, for the regions included in the just transition plan, separately from the funding available
in these regions through the Just Transition Fund and other European financial instruments.

based on state aid schemes governed

by their own rules regarding intensity. In “a” areas, for example, depending on the specifics of the
investments, several state aid schemes can be selected, and the one offering the most cumulated
benefits will be chosen.

Finally, state aid that complies with the General Block Exemption Regulation (GBER), according
to Commission Regulation (EU) 651/2014% — and is under certain value thresholds (in the case of
investment projects in renewable energy sources, under 15 million euros) are exempted from noti-
fication, and can therefore be implemented directly.

are one of the most

appropriate measures to support innovation in certain key sectors, which can be successfully applied
in coal regions.®® The fundamental principle is that of specialisation based on local specificity, instead
of a more general approach that supports several sectors at the same time.*® This development ap-
proach provides funding mainly for research and innovation, after prior identification of sectors having
potential, which then become strategic priorities for creating regional and local policies. The regions
thus select a limited number of priorities based on local competitive advantages, concentrating sup-
port activities and structural funds. This model implies the active involvement of all relevant stakehold-
ers and is suitable for supporting the development of value chains. There are examples in Romania of

such strategies developed in NUTS2 regions.

Another example is the concept of_a regional instrument which is geo-

graphically delimited, for accelerating economic development in areas affected by economic stag-
nation. Focused primarily on post-industrial areas, they aim at attracting jobs and foreign investment
by providing tax benefits, simplified planning procedures, and specialised business support services.
In addition to these there are measures regarding the requirements for attracting human resourc-
es, which are related to improving the quality of life through high standards for housing, nurseries,
schools, public transport, digital and medical services. Relevant examples for the application of this
concept in coal areas include Katowice in Poland or Plovdiv in Bulgaria.*!

37. Commission Regulation (EU) No. 651/2014 of 17 June 2014 declaring certain categories of aid compatible with the internal market in appli-
cation of Articles 107 and 108 of the Treaty.

38. European Policies Research Center (2019)

39. The European Commission (2017)

40. CEPS (2021)

41. Ibid.


https://eur-lex.europa.eu/legal-content/RO/TXT/PDF/?uri=CELEX:02014R0651-20170710&from=EN
https://tracer-h2020.eu/wp-content/uploads/2019/10/TRACER-D2.2_Report_final.pdf
https://op.europa.eu/en/publication-detail/-/publication/3625e903-727a-11e7-b2f2-01aa75ed71a1/language-en/format-PDF/source-37290704
https://www.ceps.eu/ceps-publications/from-coal-to-low-carbon/
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5.3 Potential public sources of funding

In the context of the energy transition and post-Covid 19 economic recovery, Romania has available
numerous public sources of financing, both European and national, which can be accessed to
develop new value chains and place Gorj County on the path to a green and sustainable economy.

The Just Transition Mechanism*? stipulates three pillars through which affected areas

can be helped:
«  The Just Transition Fund — Gorj County is one of the six counties that will benefit from total
funding of about 1.95 billion euro based on the Territorial Just Transition Plans;

« adedicated scheme within InvestEU for attracting private investments, in order to mobilise in-
vestments of approximately 10-15 billion euro, based on demand;

« aloan facility for the public sector, in which the European Investment Bank will mobilise addi-
tional investment for the regions concerned;

In addition to these, the following are also announced for the period 2021-2027:
«  ROP Oltenia — with funding of approximately 1 billion euro;

«  The Operational Programme “Sustainable Development” — with an allocation of 600 million
euro for Priority 1 (Promoting energy efficiency, smart energy systems and networks and storage
solutions and reducing greenhouse gas emissions);

+  Operational Program “Smart Growth, Digitisation and Financial Instruments” — with funding of
approximately 2 billion euro.

The Modernisation Fund, an instrument that, depending on the market value of ETS certificates,
is likely to exceed 10 billion euro for Romania for the decade 2021-2030, as well as the Innovation
Fund, a competitive instrument with funding of about 10 billion euro at European level, can also be
important sources of investment to support Gorj County’s transition to a new economic model.

The Modernisation Fund, managed by the European Investment Bank, stipulates that 70% of the fi-
nancial allocations will be made for so-called “priority projects”, which include projects for renewable
energy, energy efficiency, batteries, high voltage grid development, etc., with a maximum of 30% to
be addressed to “non-priority projects”, including those based on the use of fossil fuels. Furthermore,
funding the latter cannot be determined before determining which priority projects will be granted
70% of the funding on a biannual investment cycle.

42. Ministry of Public Finance (2019)
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5. Attracting value chains for advanced technologies and proposals for funding models for transition in the county

5.3 Potential public sources of funding

In the short term, the Recovery and Resilience Mechanism, through NRRP, offers Romania access to
approximately 29 billion euro. One of the six pillars of the plan, the Green Transition, establishes a
category dedicated to renewable energy and energy efficiency. Projects can benefit from funding
if they are mature projects, provide advanced technical and economic documentation and can be
completed by 2026. In addition, at least 37% of the total value of the funds must be directed to in-
vestments with a positive climate impact.

Still under negotiation with the European Commission, Romania’s National Recovery and Resilience
Plan proposes a support scheme worth 200 million euro for investments in renewable energy, in
particular for SMEs, as well as for storage capacities. Another instrument within the plan assigns 167
million euro to research and innovation in the value chain related to batteries production and recy-
cling. Last but not least, 10.5 million euro will also be provided for expanding the network of charging
stations for electric vehicles.

":;',



5. Recommendations
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