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Abstract 

 

At the present moment, energy has become a resource too important to be treated in a superficial manner. 

Energy is a public good which determines the need for protection and also a commodity on the competitive market of 

energy. Also energy has become part of the industrial, economic and household lifestyle, which increases standard of 

living and, last but not least, it is an important pillar for driving the climate change. 

In this paper I intended to show that Romania even though it can achieve its renewable energy goals, should 

not react through measures taken carelessly. The market for renewable energy can create competitive distortions in the 

energy sector if the regulations are not clear or if they are not adapted to the economic environment. 
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1. Introduction 

 

The energy sector is currently a regulated sector being in process of liberalization. The liberalization and 

market opening are reflected in the diversification and the increase of the market players. The European electricity 

markets have on the one hand the governments which should implement the guidelines of the European Commission 

and on the other hand the national players who see their position threatened by the natural monopoly.  

The current issues from the energy market are mainly due to the fact that the energy sector has been viewed 

from the perspective of social problems. The experience of European countries has shown that liberalization is reflected 

generally in a higher degree of market competition with an impact on the prices, which were on a downward trend. In 

the case of our country, due to the distortions on the market (direct or cross subsidies), it is expected that after applying 

the European standards, the liberalization would lead to a price increase. Due to this expectation regarding the prices on 

the energy market, it was considered necessary that the liberalization to be made in a gradual manner on the two major 

segments: household and industrial consumers. 

The economic impact of the changes in the energy sector will be felt in the evolution of energy-intensive 

industries but also through the attention given to the projects' implementation on energy efficiency, reduction of 

greenhouse gases, things favourable in fulfilling the targets established through the European Energy Efficiency 

Directive that promotes renewable energy and energy reduction. The effects of these deployments would be felt in the 

evolution of the energy sector; energy production from renewable sources causing the existence of new market 

distortions. 

The development of renewable energy is part of the economic programs of many developed countries for 

several decades and that's because, as Roegen said, "no science can ignore forever changing" [8]. The economic 

approach is subject to change in terms of climatic changes, which have current response in renewable energy market. 

The renewable energy plays an important role on the supply side of energy being an important pillar in order 

to ensure sustainable development both economically and socially, both points of view being part of national plans 

addressed to combat climate change [6]. Many countries and international organizations now view the renewable 

energy sources as important elements to ensure energy security, which can determine dynamic economic development, 

environmental protection and reduce the greenhouse gases emissions. 

Lord Nicholas Stern [14] identifies both economic costs induced by climate change and economic benefits if 

the actions taken to fight these changes are made earlier. The analysis performed by Stern shows that the costs of 

climate disasters over the last 20 years have reached 8.5 billion euros annually. Therefore the lack of action on limiting 

greenhouse gases emissions will lead to a reduction of global GDP by 5-20%. Acting in time can be done with lower 

costs. So if we try now to reduce greenhouse gases emissions the cost of these actions would reach almost to 1% of 

GDP per year. 
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The challenge is considerable. Due to the fact that there isn't a flattening of the current trends in greenhouse 

gases emissions, by 2050 these will probably double. Since the desire to limit global warming to a relatively safe level 

of about 2° C above pre-industrial temperatures, the world will need to reduce at less to half the greenhouse gases 

emissions by 2050. 

Green certificate market dynamics along with structural changes in the energy production and the implications 

of the liberalization led to higher prices and pressures on both the classical energy producers and the companies from 

the energy-intensive industries. 

 
 
2. Implications of the European regulatory policy on the development of energy sector in 
Romania 
 

The fact that electricity cannot be stored represents the main feature on the energy market, because it cannot be 

assured a competitive environment in the usual sense. This feature of the market requires, first, that at any time to be a 

balance between supply and demand. The lack of this balance leads to imbalance in the energy system through outages 

or overheating. On the other hand, the cheapest would be a continuous production in the most efficient power station, 

but this is not possible due to consumption volatility, that is caused by different consumption between different hours 

or periods of the year. At this volatility of consumption we add the production variations. Some units such as the hydro 

ones cannot produce when a drought is, and in some cases stopping the production may cost very much. However, the 

energy market can be organized in such a way as to allow competition. 

Among the particularities of the energy sector we can also find:  

− the lag of 4-15 years until the decisions have effects on the market; 

− one of the most polluting sectors, being an accelerator of the climate change; 

− the need for investment; 

− a sector that requires an adequate legislative framework corroborated with the national energy policy. 

In Romania operates the decentralized electricity market model characterized by the freedom of the 

participants to conclude the sale transactions. 

At this moment, the energy market in Romania is under the liberalization influence. The calendar for the 

gradual abolition of regulated tariffs for electricity are included in Law no. 123/2012 regarding electricity and gas, this 

law transposing  into the national legislation the European Directives 72/2009 and 73/2009 concerning the single 

energy market, being structured as follows: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

As a result of market model implemented, at nationally level, Romania has taken elements related to the 

Community acquis in the energy sector regulation. Directive 92/96 was the first document that was taken into account 

and its role was to trace the common rules of market opening and to impose conditions to ensure that all players from 

the market have the possibility of implementing sustainable strategies. This was intended to provide benefits on each 

side of the industry, production - transport - distribution,  in transparent terms so the consumer of electric power have 

access to the network through reasonable prices, prices that are the result of market competition. 

After the accession to the European Union, Romania had to adopt into national law aspects of the European 

Strategy for Sustainable, Competitive and Secure Energy. The pillars promoted by this strategy are as follows: 

a) Sustainable development through the promotion of renewable energy sources and reducing energy 

demand in Europe; 

b) The competitiveness given by the opening of national energy markets with the aim of bring benefits 

both to consumers and the economy as a whole; 

c) The energy security - to face the economic pressures caused by the dependence on energy imports and 

energy resources. 

For industrial consumers: For households: 
1 September 1

st
, 2012 15% 1 July 1

st
, 2013 10% 

2 January 1
st
, 2013 30% 2 January 1

st
, 2014 20% 

3 April 1
st
, 2013 45% 3 July 1

st
, 2014 30% 

4 July 1
st
, 2013 65% 4 January 1

st
, 2015 40% 

5 September 1
st
 , 2013 85% 5 July 1

st
, 2015 50% 

6 January 1
st
, 2014 100% 6 January 1

st
, 2016 60% 

 7 July 1
st
, 2016 70% 

8 January 1
st
, 2017 80% 

9 July 1
st
, 2017 90% 

10 December 31
st
, 2017 100% 
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Together with the adoption of the integrated strategy for energy and climate change at EU level, it was set a 

strategic objective regarding the energy policy of 20% reduction by 2020 compared to the 2005 emissions of 

greenhouse gases. The attached objectives related to the main objective are as follows: 

a) reducing Europe’s greenhouse gas emissions by at least 20% as compared to the level of 1990; 

b) a 20% increase in the share of renewables (RES-E) in total energy consumption of the EU and a 

target of 10% biofuels in transport energy consumption; 

c) a 20% reduction of primary energy consumption, which would be achieved by improving energy 

efficiency, to the level that would be reached in the absence of these measures consumption. 

Taking into account the commitments of the Kyoto Protocol, the targets set by the EU directives, the higher 

prices of renewable energy compared to conventional energy has appeared necessary to introduce schemes to promote 

energy production from renewable sources. The difference between the price of renewable energy and conventional 

energy prices is due to initial costs and production costs, especially non internalisation of the external costs in the 

production costs of the conventional energy sources. The proper functioning of renewable energy market depends on 

the financial support mechanisms and on the existence of an adequate regulatory framework. 

In Romania, the production of energy from renewable sources is regulated by Law 220/2008, whose 

provisions could not be applied until 2011, the period from 2008 until 2011 being necessary to the European 

Commission to present the agreement. The Law has the role to establish the system for promoting the production of 

energy from renewable sources through green certificates correlated with annual mandatory quota system of electricity 

suppliers, the system by which electricity suppliers are obliged to purchase a certain amount of RES-E in order to 

achieve the national objective concerning the 24% share of energy from renewable sources in gross final energy 

consumption in 2020. The price of a green certificate is established at the level of the market, correlated with the 

amount of energy determined by the government. 

The promotion system, established by the Law 220, is applicable to the electricity delivered into the power 

grid and / or consumers, produced from: hydraulic energy used in plants with an installed capacity of more than 

10MW, wind, solar, geothermal, biomass, bio liquids, biogas, waste fermentation gas, sludge digester gas from 

wastewater treatment plants. 

The new legal framework was established, practically being one of the most generous scheme to support 

investments in RES-E in Europe. The main provisions of the scheme are related to the differentiation of the number of 

GC granted to the producers according to the type of technology, the increasing number of GC for certain technologies 

and the establishing of a time horizon (eg. 15 years for new groups) period in which RES-E producers will benefit from 

the support scheme. 

 

Table no. 1. The number of GC given according to Law 220/2008 and the application period of the system for 

promoting of RES-E 

 Power plant type GC/MVh Period (years) 
Hydropower New plant 3 15 

Refurbished plants   2 10 

Old plant 0,5 3 

Wind power New plant Until 2017 2 15 

From 2018 1 15 

Second-hand Until 2017 2 7 

From 2018 1 7 

Solar power New plant 6 15 

Geothermal, biomass New pant 2 15 

 

The law was subsequently amended by the Emergency Ordinance no. 57 regarding the amendment and 

completion of Law 220/2008, which promotes energy production from renewable sources that entered into force with 

effect from July 1
st
, 2013. The Ordinance provides a temporary postponement, during July 1

st
, 2013 – March 31

st
, 2017, 

of a number of green certificates for each 1 MWh produced and delivered by the producers of electricity from 

renewable sources. The green certificates recovery will start with April 1st, 2017 for hydro and solar power, 

respectively for wind power from January 1
st
, 2018 phased, at most, up to December 31

st
, 2020. 

The latest regulatory act for renewable energy market is the Government Decision no. 994/2013 to establish 

the promotion system of energy from renewable energy sources. The main purpose of the measures is to reduce the 

number of green certificates granted in accordance with the conclusions of the study conducted by the National 

Regulatory Authority for Energy in order to avoid overcompensation. The new scheme to promote RES-E through 

green certificates is exemplified in the following table. 
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Table no. 2. Legislative amendments regarding the Law 220/2008 

Energy Producers Initial Delay (07.2013 – 
03.2017) 

Reduction in 
January 2014 

Hydropower < 10 MW New plants – 3 

GC/MWh 

New plants – 1 

GC/MWh 

New plants 2,3 

GC/MWh 

Refurbished plants  2 

GC/MWh 

  

Others 0,5 GC/MWh   

Wind Until 2017 – 2 

GC/MWh 

1 GC/MWh Until 2017 – 1,5 

GC/MWh 

From 2018 - GC/MWh  From 2018 – 0,75 

GC/MWh 

Solar 6 GC/MWh 2 GC/MWh 3 GC/MWh 

Geothermal, biomass, bio liquid, biogas 2 GC/MWh   

Gas of fermentation: waste and sludge 

from treatment plants 

1 GC/MWh   

 

To perform a scan regarding the development and functioning of renewable energy market I will further 

analyse a set of indicators in order to surprise the implementation results of the scheme for RES-E promotion , as well 

as to be able to trace the possible competition effects on the energy market as result of new regulations adopted. 

First I have analysed the structure of green certificates market (GCM) participants in terms of number of 

players and the degree of market concentration.  

Thus, as can be seen in Table 3, if in the first year of operation of the GCM was activating 3 producers after 

the implementation of the promotion scheme of RES-E led to a dynamic market and a total of 498 producers. 

 

Table no. 3. The number of participants on green certificates market, 2005-2013 

Year Total number of 
participants 

registered on the 
GCM 

The number of 
registered 

suppliers on 
the GCM 

The number of E-RES producers registered at GCM 
Total GC 

beneficiaries  
Wind 
power 

Hydropower Biomass Solar 
power 

2005 30 27 3 3 2 1 - - 

2006 58 52 6 6 3 3 - - 

2007 82 63 19 19 11 8 - - 

2008 88 65 23 22 11 11 - - 

2009 99 66 33 30 15 14 1 - 

2010 131 84 47 45 23 18 3 1 

2011 200 116 84 82 42 32 4 4 

2012 298 133 165 147 52 47 7 41 

2013 629 131 498 380 68 68 12 232 

Source: Based on Regulatory Authority for Energy data 

 

 The analysis of the market concentration at production level provides the opportunity to highlight the 

competitiveness on the market. The analysed indicators were: 

- C1 = the market share of the largest producer,  

- C3 = sum of market shares of the main three participants in the market 

- HHI, Herfindahl-Hirschman Index. 

Therefore, the concentration indicators at the level of electricity production calculated based on electricity 

delivered to the system for the period 2008 - 2013 can be found in the following table. 

Table no. 4. Concentration indicators at electricity production level 

Concentration indicators (2013) C1 (%) C3(%) HHI 
 

2008 28 58 1523 

2009 25 58 1422 

2010 36 62 1890 

2011 20.1 48 1144 

2012 27.8 65/7 1623 

2013 26,14 70,56 1772 

Source: Based on Regulatory Authority for Energy data 
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 Compared with other European Union member states in terms of market concentration, at the level of 

production and sale of electricity, Romania is at a medium level. For example analysing the indicator C1 while in 

Romania its value is close to 30% in countries such as Denmark, Portugal and Sweden its value is between 40 and 50, 

and in countries such as Belgium, Czech Republic, France, Greece the value of C1 is between 70 and 90
 
[1]. The 

current structure of the energy sector which aimed the production it is the result of the vertically integrated monopoly 

restructuring.  

 Analysing in particular the production of E-RES we can see that the HHI index value for 2012, determined by 

the energy produced from renewable sources beneficiary of the green certificate promotion system was 1029 below 

1800, value that delimitates the markets with moderate concentration by those with excessive concentration (Table 5). 

 

Table no. 5. Concentration indicators regarding the electricity production from renewable sources 

Year C1 C3 HHI The concentration degree 
2005 94,41% 100% 8926 excessive concentrated 

2006 90,15% 96,22% 8034 excessive concentrated 

2007 38,56% 73,75% 2400 excessive concentrated 

2008 43% 81,55% 2741 excessive concentrated 

2009 41,47% 77,94% 2620 excessive concentrated 

2010 35,51% 68,80% 1853 excessive concentrated 

2011 41,74% 55,35% 1927 excessive concentrated 

2012 25,6% 46,52% 1029 moderately concentrated 

2013 18% -  908 moderately concentrated 

Source: Regulatory Authority for Energy 

 

If during the period 2005 - 2009 significant market shares were recorded by producers of electricity from 

hydroelectric plants (Hidroelectrica 2005-2007 and SC ELSID SA 2008-2009), according to Regulatory Authority for 

Energy, in the years 2010, 2011 and 2012, significant market share was recorded by producer of electricity from wind 

power, SC Tomis Team SRL (36% in 2010, 41% in 2011 and 19% in 2012). In 2012, the first position was held by the 

producer SC Enel Green Power Romania with a market share of 21% [11]. The support scheme has caused a boom on 

the market which had both negative and positive effects. 

 

Table no. 6. The structure of green certificates issued, 2005-2013 

Yea
r 

E-RES 
produced 

MWh 

Green certificates issued   

Total 
Wind power Hydropower Biomass Solar 

  (%)   (%)   (%)   (%) 
2005 7,609.97 7,608 425 5.59 7,183 94.41 - - - - 

2006 22,747.37 22,745 1,032 4.54 21,713 95.46 - - - - 

2007 43020.03 46,299 7,186 15.52 39,113 84.48 - - - - 

2008 132,431.78 132,445 10,995 8.30 121,450 91.70 - - - - 

2009 239,737.70 241,520 13,577 5.62 197,751 81.88 30,192 12.50 - - 

2010 675,220.54 676,606 290,045 42.87 274,439 40.56 112,115 16.57 7 0.00 

2011 1,509,670.17 1,732,270 1,334,282 77.03 186,913 10.79 209,260 12.08 1,815 0.10 

2012 3,436,056.40 5,567,826 4,429,299 79.55 747,026 13.42 343,470 6.17 48,031 0.86 

2013 6,279,463.317 
12,612,32

2 
8,124,005 64.42 

1,402,27

4 
11.12 698,987 5.5 2,387,056 18.93 

Source: Based on TRANSELECTRICA data 

  

Due to the increase of green certificates number on the market, every year the providers had the obligation to 

purchase green certificates for a smaller amount of electricity supplied. This dynamic of the GCM determined an 

increasingly higher pressure on the classical producers of electricity. Thus, in 2005 a supplier had the requirement that 

for every 2730 MWh of electricity supplied to purchase a green certificate, in 2011, a supplier had to purchase a GC for 

each 27 MWh of energy supplied, and in 2013 a GC was purchased for 4 MWh provided in the network 
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Figure no. 1.  The evolution of electricity amount for which a supplier is obliged to purchase 1 GC 

Source: Based on Regulatory Authority for Energy data 

 

Although it is considered a competitive market the price of the certificates can vary within a range. The limits 

of this range are: 

• During 2005 - 2008, 24 euro / GC and 42 euro / GC 

• During 2009 - 2010, 27euro / GC and 55 euro / GC 

• 2011 27 567 euro / GC and 56,155 euro / GC 

• 2012 - present, 27 euro / GC and 57 euro / GC 

The minimum value of these intervals has the role to provide protection to the producers. And the maximum 

value is enforced to protect consumers. 

 

Table no. 7. The dynamics of price average per Green Certificate, 2007-2012 

Year 
GC - Average price 

RON/GC 
The percentage change compared to 

previous year (%) 
EUR/GC* 

The percentage change compared to 
previous year (%) 

2007 142.72 - 40.44 - 

2008 162.25 13.68% 45.25 11.89% 

2009 215.82 33.02% 55 21.55% 

2010 227.82 5.56% 55 0.00% 

2011 239.24 5.01% 55.91 1.65% 

2012 244.09 2.03% 56.44 0.95% 

2013 190.71 -21.87% 42.66 -24.42% 

*) euro conversion was done using the average exchange rate published by the central bank in the last month of the 

year thus respecting the provisions of Law 220/2008 

Source: Based on OPCOM data 

  

If the electricity suppliers have not bought the green certificates they had to pay penalties as follows: 

− In 2005, 2006, 2007-53 euro / CV; 

− In 2008 and 2009-70 Euro / CV; 

− In 2010 - 110 euro / CV 

− In the year 2011 - 112.31 euro / CV 

−  In the year 2012 - 114.77 euro / CV. 

Following the fact that on the green certificates market the offer was always less than the demand the closing 

price was always equal or almost equal to the maximum value allowed. This situation will be perpetuated until the 

RES-E production will ensure a balance between supply and demand on the GCM. 

 

 

3. The effects of implementing the promotion system for renewable energy over the players 
on the market 
 

Although the green certificates support scheme should not distort the electricity market, changing certain 

assumptions taken into account when drawing up this scheme in conjunction with the intervention of external factors - 

economic crisis - led to the apparition of dysfunctional behaviours in the functioning of the energy market. 
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One of the elements that were taken into account when the green certificates support scheme was adopted was 

the increase in the annual electricity consumption; which was not reflected in reality, the economic crisis leading to 

shrinkage in electricity consumption due to the economic contraction (table no. 8). 

Table no. 8. The consumption dynamics 2007-2013 

  
Gross domestic electricity 

consumption (TWh) 
The percentage change compared to 

previous year (%) 
2007 53.37 

2008 54.61 2.32 

2009 49.92 -8.59 

2010 52.03 4.23 

2011 53.74 3.29 

2012 52.36 -2.57 

2013 49.69 -5.09 

Source: Based on Regulatory Authority for Energy data 

 

Therefore, the reduction of the electricity consumption, corroborated with an accelerated development of RES-

E production units, beneficiaries of support scheme through green certificates, have led to a structural change in the 

nationally mix of energy production with impact both on other energy producers existing and on consumers. 

According to Law 220/2008, the energy production from renewable sources enjoys guaranteed access and priority by 

being included into the system so that, on lower electricity consumption and an increased power installed in RES-E, the 

share of renewable energy in total electricity production reached, sometimes, 30% as it can be seen in table no. 9. The 

first ones affected by this functioning were the producers of electricity from conventional sources (coal, oil) that have 

been forced to stop the groups. In addition, due to the volatile nature of energy production from renewable sources, 

especially wind, classical producers were those who ensured the coverage of consumption curve when the wind plants 

stopped. The operating mode (starts / stops) at which classical producers of energy have been led by force to low 

performances and it has generated significant additional costs. 

 

Tabel no. 9. Production structure of the national energy system from 2008 to 2015 

  eolian solid liquid gas hydropower nuclear solar 
2008   39.50% 1.10% 13.50% 28.40% 17.50%   

2009   37.00% 2.00% 11.00% 29.00% 21.00%   

2010   33.80% 0.90% 10.20% 35.70% 19.40%   

2011 1.90% 40.00% 1.00% 11.70% 26.00% 19.40%   

2012 3.50% 39.70% 0.90% 12.80% 22.80% 20.20%   

2013 7.10% 29.00% 0.20% 14.70% 28.30% 20.60%   

2014 9.18% 27.30% 0.01% 12.37% 31.42% 18.56% 1.01% 

H1 2015 10.44% 24.35% 0.00% 10.41% 32.24% 20.32% 2.01% 

Source: Based on Regulatory Authority for Energy data 

 

According to Figure no. 2 it can be seen that the main energy consumer in Romania was the economy by 

63.9%, followed by household consumption by 19.6%. Electricity exports in 2013 accounted for 4.2%. Because of 

interconnectivity with Hungary and Bulgaria, Romania has the opportunity to export electricity in the conditions of a 

reduced consumption. Moreover, Romania has a well-diversified energy mix (Table no. 9). 

Figure no. 2. Energy consumption structure in Romania, 2013 

 
Source: National Institute of Statistics 
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  For the industrial consumers of electricity, the increased share of RES-E, as well as the price liberalization, 

will critically influence their activities. The decisions concerning the regulatory policies should also take into account 

the European commitments, as well as the players’ affordability and the market prices sustainability. Romania is 

characterized by the energy-intensive industries, and not by modernity. In other words, the big companies haven't 

optimized the energy consumption. 

In particular, the electricity price dynamics may contribute, in some sectors, to the increase or decrease of 

production costs, with direct implications on the enterprises competitiveness. Thus, according to the share of energy 

costs in the production costs, the energy-intensive sectors of the economy will be affected asymmetrically depending 

on the share of investment in energy efficiency, innovation and technological upgrading. 

An important feature is that the energy-intensive industries, which are producing intermediate goods, cannot 

be considered final consumers. Among the most energy-intensive industries we can find: steel industry, the good 

development of this sector depending by the evolution of the key sectors which are using steel as raw material 

including construction and automotive industries; the aluminium industry; the cement industry and auto industry. 

 
4. Conclusion 
 

Although it has many features, energy market can be competitive in the same way as other markets. Even if 

the excessive regulation seemed to be the solution to a well-functioning energy system, the market gave signals that it 

is not always necessary to have the state monopoly or dominant companies to increase the economic efficiency of 

production and electricity supply.  

The main issues that have emerged in the last years had as concern the promotion of a too ambitious scheme to 

support renewable energy which was built on a positive trend of the energy internal consumption. The economic crisis 

has created distortions in the market, that lead to overcompensation and finally to the postponing and reduction of the 

number of green certificates. 

The measure of temporary postpone of the green certificates only for some RES-E producers can be 

considered a discriminatory rule which is contrary to the Article o 9 of the Competition Act. Also, the decision by 

which it was decided to reduce the number of green certificates, taken in case of overcompensation, may determine 

market failures and can be considered a barrier to entry into the market because it applies only to the new investment in 

the sector while investors who entered into the market before January 1
st
, 2014 have maximum revenue and the 

opportunity to recoup the investment faster. 

Aiming to create a legal framework to a competitive internal energy market, the European Union has adopted 

numerous legislative measures. As we have seen, a single market model creates both advantages and disadvantages. 

Romania is building the new energy system on the persistence of past deficiencies and these deficiencies have a 

negative impact regarding the withdrawal of regulated prices. 

It is necessary for Romania to build a national energy strategy to respond to the European Union requirements. 

It is also necessary to build a model of economic development that takes into account the priority sectors. The 

exploitation of mineral resources, energy, transport, agriculture should be used to build a system capable of attracting 

investment in industries of the future and to contribute to the development of an economy based on knowledge, which 

increases the exports of value added products. 
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