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Executive Summary
We embarked on this research with several ques-
tions in mind. What natural gas has to offer to Roma-
nian consumers, particularly in light of the much dis-
cussed discoveries in the Black Sea? Can natural gas 
be a transitional fuel in Romania? What will be the role 
of natural gas in the energy mix of the future as far 
as consumer supportability and environment impact 
are concerned? For one year, we have been carrying 
out the most comprehensive Romanian research on 
the topic of energy poverty, realizing this complex 
economic and social issue is not receiving by far the 
attention it deserves. The authorities failed to take 
any hard measures after more than six months from 
the deadline for adopting a National Action Plan for 
Energy Poverty, given that almost 20% of Romanians 
live in energy poverty, and merely 5% receive heating 
subsidies in an average amount of 23 lei per month. 
More than half of the country's population provides 
heating by means of primitive wood-burning stoves, 
whose prices are both unaffordable and volatile. Can 
natural gas be an alternative for rural areas? What 
about for urban areas, where many localities are still 
not connected to gas utilities and where SACET-type 
district heating plants are in decline?

Our research is based both on the relevant li-
terature and extended databases on gas supply and 
building economics, and on the work of national and 
international experts' panels which replied to our 
questions. We gave a critical reading of the National 
Energy Strategy (2016 edition, and the public consul-
tation draft of September 2018) and of the different 
regulatory documents and European policies, in or-
der to reach and understanding the future evolution 
of natural gas in Romania and the potential impact 
of the various energy policy decisions on consumers.

Through 2030, both energy strategy options (that 
of 2016 and of 2016) forecast a decreasing share of 
natural gas in the national energy mix. We believe 
such a scenario is unlikely in the absence of massive 
and costly investments in home energy-efficient up-
grades, which we do not expect will happen on a scale 
sufficient to ensure a real consumption decrease in 
the near future. Although the urban environment will 
see a natural transition towards natural gas heating 

(11% of all urban households still use wood for heat-
ing), proactive policies are needed to set the stage 
for a similar scenario in rural areas. Nearly 80% of 
the rural population use wood for heating, in obso-
lete and inefficient stoves with low heating power 
and energy efficiency, with highly air polluting emis-
sions and toxic effects on human health and the 
environment. According to the heating needs simu-
lation set out below, the annual cost of heating a me-
dium-sized dwelling, regardless of the temperature 
zone, are a little over 10% when natural gas is used 
instead of wood, with much higher benefits in terms 
of comfort, health, safety and environment. 

The assessment of the economic viability of in-
vestments in the extension of natural gas distribution 
networks under Law 123 of 10 July 2012 on Electrici-
ty and Natural gas and the ANRE Order no. 104/2015 
approving the drafting of a technical and economic 
study for the achievement of objectives in the natural 
gas sector is highly complex, given the lack of an in-
dicative average national price for the network con-
nection of households. Taking into account the need 
for the development of a national strategy on the use 
of the expected Black Sea natural gas reserves, the 
matter of the opportunity of extending the natural 
gas network must be treated more seriously, with 
the aim of fighting energy poverty by means of an in-
creased comfort in residential areas, a lowering the 
invoiced energy costs and providing better access to 
diversified resources in a competitive market. 

Both proposals for national energy strategies set 
the stage for a significant increase in electricity con-
sumption. Against this background, the composition 
of the energy mix for the production of electricity be-
comes a matter of utmost importance for consumers 
in terms of both their budget and the likely impact 
of carbon emissions on them and the future gene-
rations. The cost of replacing the old gas-burning po-
wer plants with modern ones is low, less than 1000 
EUR/kW installed power, with the strategy pointing 
out that "funding can be ensured even at high capi-
tal costs”. However, in the best case scenario of the 
Energy Strategy, the net production of natural gas-
based electricity was expected to halve (from 8.9 
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TWh currently to 4.6 TWh in 2030), the decline of 
merely 2% of the primary energy mixed owing to the 
increased share of heating gas in the industrial sec-
tor. The 2018 draft of the National Energy Strategy 
also expects an approximately 30% fall in the share 
of gas used for the production of electricity. This re-
port questions such predictions and sets out a range 
of external variables included in the draft strategy, 
which are meant to massively scale down the share 
of natural gas in the electricity production mix. They 
include the introduction of a new coal-burning plant 
for modeling purposes, without any economic or oth-
er justification, and the net preference, insufficiently 
justified, for the extension of the Cernavoda nuclear 
plant, despite the need to provide a long term sup-
port scheme with immediate and serious effects on 
the consumer's pocket. 

The 2018 draft strategy mentions potential na-
tional strategic investments such as the Tarnița 
Lãpuștești power plant, together with other hydro-
power investments at Nicopole, with the energy mix 
being further influenced by such external variables 
which are not the result of a modeling process. Thus, 
we tend to believe that the alternative sensitivity 
scenario, as described under the 2016 energy strat-
egy draft, which provides for a 2030 increase in net 
natural gas-based electricity production to 14.3 TWh, 
up from 8.9 in 2015, with a decrease in the share of 
coal and an unchanged share of nuclear energy, is 
more plausible. As far as the price is concerned, coal 
seems to stay ahead of natural gas in the electricity 
production mix, given the current price of carbon. In 
the long run, as we will explain in the price analysis 
section below, the ETS reform package is expected 
to cause a steady increase in coal production prices. 
How this policy will lead to a decrease in the coal pro-
duction remains to be seen. On the other hand, with 
regard to domestic heating, the clearly more favor-
able price of natural gas vs. electricity makes the for-
mer much more competitive, even with the complete 
liberalization of prices for end consumers. 

The assessment of the current natural gas dis-
tribution networks and of the economic profile of 
Romania's administrative units reveals genuine 
opportunities for network extensions. 72% of all 
Romanian administrative units are not connected 
to gas networks. According to INS data, 66% of the 
population (approx. 14.7 million people) have access 
to gas, but the EPG report shows that merely 44.2% 
are effectively connected to gas (EPG, 2018), which 
reveals potential energy poverty issues in the wid-
er sense of this concept, i.e. excessive connection 
costs. The localities connected to gas networks are 
clustered mainly in the center of the country, along 
an axis which connects the north-west, the Tran-
sylvania plateau (the eastern parts of Cluj and Alba 
counties, Mureș county and mostly all of Sibiu and 
Brașov counties), going down to Dâmbovița, Praho-
va, Ilfov and Bucharest. The outer Carpathians areas 
are the least covered by the gas network. In some 
areas of northern Moldavia, as well as in Buzău or 
around the capital, many localities are not connect-
ed despite the high population density. The network 
expansion clearly involves significant costs, but they 
can be justified in terms of fighting energy poverty 
and addressing the difficulties of accessing modern 
forms of energy.

The experts from the relevant panel tasked with 
this research who we consulted have mixed opinions 
on the opportunity of socializing these costs, while 
we argued that the authorities have multiple options 
to fund such works which were not fully explored so 
far. Furthermore, most of the experts also believe 
that natural gas is the ideal fuel to ensure the energy 
transition, while some voices pointed out the need 
for an earlier shift towards exclusively renewable 
energy.  
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In conclusion, the analysis reveals natural gas will 
have a more significant share in the future energy mix 
than forecasted in the current national energy strat-
egies. We welcome however the 2018 draft of the 
National Energy Strategy, which refers to a National 
Gas Program to address the expansion of the natural 
gas network in rural areas, including as a response 
to the issue of energy poverty. The statistical-based 
calculations of energy costs for end consumers and 
the natural gas network coverage data reveal many 

opportunities for gas to be not merely a transitional 
fuel, but also a tool in fighting energy poverty in the 
broader sense of this term. A set of tools and actions 
is however necessary to ensure that any additional 
natural gas resources will have a positive impact on 
end consumers, a fact which was also stressed by the 
panel of experts which we consulted for this study.
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According to Romania's energy strategy draft (2016), 
the structure of the primary energy mix is currently 
as follows: 29% natural gas, 26% crude oil, 19% re-
newable energy, 17% coal and 9% nuclear energy, 
with the following perspectives to 2030: a reduction 

of both the bas-based energy and of the share of this 
fuel into the mix, a slight growth of crude and a much 
higher growth of coal, combined with an increase of 
both renewable and nuclear energy. 

Romania's proven natural gas reserves amount to 
101 bln. cubic meters (EPG, 2018). According to Euro-
pean statistics, Romania's production of natural gas 
was 8.79 Mtoe (approx. 9.76 mil. cubic meters) in 2015, 
against a general 5% downward trend of the reserves 
and a replacement rate of 80%. The exhaustion of 
conventional natural gas reserves is prevalent, and 
combined with an annual domestic consumption of 
8.93 Mtoe (approx. 9.91 mil. cubic meters). When as-
sessing the proven natural gas reserves with refer-
ence to the annual consumption rate, the calculations 
reveal the former will be exhausted in 15-20 years 
time (ENPG, 2018). The production increase may be 
achieved by substantial investments in new explo-
ration facilities, more performing technologies to 

boost the gas recovery rate, by developing onshore1 
and offshore projects in the Black Sea (measured at 
180-200 bln. cubic meters), resources which are now 
under public scrutiny. These are supplemented by in-
vestments in development, production, transport and 
logistics, and other investments and costs (including 
risk-based) to enable placing on the market. As far as 
Romania's non-conventional gas reserves are con-
cerned, their assessment is still at an early stage, and 
their public challenging at domestic and international 
level raise doubts as to their future perspectives. One 
must not forget the likely extension of available re-
sources by improving the consumption parameters or 
the so-called "demand-side management".

1. Romania's energy potential

Figura 1: Structure of primary energy mix in 2015 and 2030
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The energy strategy project measures the nature of 
domestic consumption as follows: the need for heat-
ing/cooling - 76 TWh, and the use of electric applianc-
es - 10 TWh. The PRIMES modeling (2016) also sets out 

the medium-term consumption variations generated 
by such activities. 

2   https://publications.europa.eu/en/publication-detail/-/publication/2e046bd0-b542-11e7-837e-01aa75ed71a1/language-en/format-PDF/ 
source-search 

As shown in the diagram below, which is based on the 
PRIMES study (2016), Romania's domestic sector is the 
main energy consumer, with 87 TWh in 2015, followed 
by the industry, transport, and other economic sectors. 
The energy consumption of a household is determined 
by three main types of needs: heat, lighting and elec-
tricity required to power domestic appliances, and 

cooking. In the long run, after fluctuations between 
1995 and 20152, residential consumption is expected 
to fall overall, possibly thanks to the energy-efficiency 
improvement of dwellings.

2. The energy mix of the domestic sector

Figura 2: Demand of final energy by activity fields in 2015 and 2030

Source: PRIMES
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4
5

Thus, a slight increase in energy consumption is ex-
pected with the use of domestic appliances, which will 
be offset by a proportional decrease of the consump-
tion once the heat comfort needs are met. 

One has to notice that both the current status and 
the variation of the future domestic consumption are 
particularly influenced by the need for heat comfort, 
which is the main consumption driver of a house-
hold.

The grounds for these predictions are unknown. 
However, some explanations can be provided. The first 
cause for the higher consumption driven by domestic 
appliances can be explained by the steady increase in 
living standards over the following years, which will 
generate a proportional increase of electricity con-
sumption (Strategy draft, 2016). The higher household 
income will also give rise to a need to improve living 
comfort, manifested by the purchasing of more ad-

vanced electrical appliances, the migration from gas 
or other fossil fuel appliances to electrical equipment 
(mainly from gas ovens to electrical ovens). The do-
mestic appliances available on the market is increas-
ingly more performing, a fact which offsets the growth 
rate of electrical appliances in households. This trend 
is also supported by the detailed analysis below on the 
evolution of household-level end electricity consump-
tion, but the growth should also be considered relative 
to the forecasted consumption levels of air-condition-
ing equipment. 

Figura 3: Final energy consumption according to energy destination

Source: PRIMES
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Secondly, the drop in the consumption of energy for 
thermal comfort, given the increased need for com-
fort described above, can only be justified if going 
hand in hand with an improvement of residential en-
ergy efficiency. This is only achievable by means of the 
transposition of the currently under-implemented EU 
legislation on building quality and of their implemen-
tation, including the energy price mechanisms, which 
give rise to a need for saving. Understandably, more 
far-reaching decarbonization programs will involve 
greater efforts to increase the energy efficiency of 

the housing stock, with implicitly better consumption 
results. However, this narrative will be influenced by 
the Romanian legislative inflexibility, on one hand, 
and by the evolution of Romanian consumers' real 
purchasing power, on the other. In conclusion, taking 
into account the difficulty of fulfilling the conditions 
required to achieve a sufficient extent of consump-
tion effectiveness, the predicted drop in thermal 
comfort as set out in the National Energy Strategy is 
not entirely plausible.

The cooling phenomenon is still marginally quanti-
fied and approached under Romanian public policies, 
although it was expected to increase with the rise in 
global warming and living standards. Hence, residen-
tial heating will be analyzed separately from cooling. 

Based on the energy strategy data, 7.5 million out 
of the currently 8.5 million dwellings existing in Ro-
mania are permanently inhabited. Out of these, ap-
prox. 3.5 mil. (47%) use solid fuel, mainly wood (95%), 
approx. 2.5 mil. (33%) heat up with natural gas, 1.25 

mil. (17%) apartments are supplied with heating by 
SACET, with Bucharest alone taking 44% of these. A 
minority heats up with either liquid fuel or electricity.

In conclusion, the largest share of the energy re-
quired for residential heating is ensured by wood, 
mainly available in rural areas. 

2.1. Heating in the residential sector

Figura 4: Heating and cooling of buildings according to sources of energy

Source: PRIMES

2015 - 76 TWh 2030 - 73 TWh
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According to INS data (2015), 82% of rural dwellings 
use solid fuels (wood or coal), a very little number 
use oil, with 11.9% of urban houses using these types 
of fuel.

Wood burning gives rise to several problems. On 
one hand, although renewable, wood is highly pollut-
ing. Secondly, burning mostly occurs in old, inefficient 
stoves, which increases the risk of environment pol-
lution or reduces the burning degree, thus decreas-
ing the energy performance and generating polluting 
emissions with toxic effects on human health. More-
over, the energy performance strongly varies accord-
ing not only to the wood essence, but also the batch 
and storage conditions. Furthermore, burning wood 
for heating in makeshift stoves, which are the most 
widely used, maintains another practice, i.e the par-
tial heating of dwellings, which is not consistent with 
the goal of energy efficiency. There are alternatives, 
costly for now, for the controlled and complete bur-
ning of biomass. Not least, it should be noted that the 
wood market is highly volatile and with large price 

variations from one region to another and between 
seasons, with high risks of illicit consumption, which 
generates an entire chain of ill effects, including buy-
ing wood at prices conducive to inefficient consump-
tion. 

A significant part of the areas with prevalent use 
of wood for heating have no other alternative energy 
resources, which requires an additional effort for the 
diversification of resources and improvement of con-
sumption efficiency via improved technologies and 
heat insulation, all the more since wood will continue 
to be part of the residential heating mix until 2030, 
thus having a major role in the energy transition 
process (PRIMES, 2016). Este de așteptat ca tot mai 
multe locuințe pe lemne să se racordeze la gaz na-
tural. The phenomenon will be particularly prevalent 
in urban areas. It will be considerably slower in rural 
areas, where it will need additional support schemes. 

2.1.1  Analysis of the energy potential required  
for residential heating

2.1.1.1. Wood
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Source: ANRE

The 2015 end consumption of natural gas at low heat-
ing power was 73.6 TWh, with the residential sector 
being the largest natural gas consumer, second only 

to the industry, with more than 32 TWh, i.e. 26% of 
the annual natural gas consumption. 

Natural gas is directly used by households to cov-
er space heating needs (2.5 million households, as 
shown above), but also to provide domestic hot wa-
ter. Gas is indirectly used as part of the electricity or 
heating mix. Thus, taking into account the residen-
tial sector is the largest energy consumer including 
in terms of electricity, and the fact that gas takes a 
major share of the electricity mix, one can see how 
this primary resource is essential for domestic con-
sumers.

By 2030, the residential consumption of natural 
gas is expected to rise against the shift of an increas-
ing number of households to this type of fuel. Thus, 
approx. another 700,000 households are expected 
to have gas-burning heating systems (from around 
2.5 mil. to 3.2 mil.). Some of them are newly built, 
while others have been converted to accept this type 

of fuel. Based on the PRIMES modeling, the energy 
strategy proposal expects that urban dwellings will 
shift collectively to gas heating by 2030 and replace 
the less efficient solid fuel-based solutions, against 
the background of the future environment policies 
and the increased need for comfort reflecting the 
higher living standards.  This transition will not be as 
quick in rural areas, where more targeted programs 
and support schemes are needed. This will set the 
stage for an increase of approx. 30% of the market 
segment, based on an increase of consumption from 
21 TWh to 25 TWh (i.e. less than 20%) and in the con-
text of improved consumption efficiency. 

2.1.1.2. Natural gas

The structure of yearly gas consumption by categories of consumers, 2010-2016
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Considering the expected aligning of gas price to the 
European average, this option is justified by the in-
creased residential and systems energy efficiency 
thanks to the favorable conditions on the liberalized 
natural gas market, the improvement of living stan-
dards or the comfort provided by gas vs. other solu-
tions. The living standard is expected to rise propor-
tionally with prices (2016 Energy Strategy draft, p. 70)

As regards the types of heating systems used, 
the data in the 2016 energy strategy draft shows 
that 33% of Romanian households currently use 
gas-burning boilers for space and water heating 
(i.e. 2.2 mil. of the around 2.5 mil. which directly use 
natural gas for heating). The remaining households 
(around 0.3 mil. households) which use gas direct-
ly for heating use radiators or traditional terracotta 
stoves. More than 10% of gas-heated households 
(i.e. 250,000 households) combine gas solutions with 
wood-burning solutions. Households with domestic 
water boilers are mostly found in urban or semi-ur-
ban settings. The adoption of domestic water boilers 
is expected to rise in the next years, in the context 
of disconnections from SACET or the building of new 
homes which for the most part use individual heating 
systems. 

There are some remarks to be made about 
gas-burning heating systems. The benefits of this 
form of heating include the consumer's flexibility and 
control over their own consumption, all the more if 
it also involves a change in the consumption behav-
ior, respectively lower costs as compared to SACET or 
an increased efficiency vs. solid fuels. However, the 
solution also includes some disadvantages which 
impact individual comfort. By design, domestic wa-
ter heaters burn more natural gas than would be 
necessary to heat an apartment. They are usually 
oversized. Hence, the invoiced costs are higher for 
consumers than would normally be the case, which is 
why consumers are frequently constrained to either 
reduce the indoor temperature or partially heat the 
apartment, or use it in combination with wood stove/
fireplace burning. Thus, as a whole, the indoor heat-
ing solutions and practices prevalent in our country 
are inefficient and leave much room for improvement. 

Another aspect that needs mentioning is that do-
mestic water heaters require a permanent source of 
supply at an appropriate pressure, for which reason 
they are usually used in urban or semi-urban set-
tings. The percentage of users connected to the res-
idential gas network is currently 44.2% (EPG, 2018). 
Installing a LPG heater in places too remote from dis-
tribution networks is technically feasible, but involve 
high costs for an average individual household. These 
costs may also worsened by indoor air quality issues 
and health impacts, as well as fire risks.

Some significant solutions may consist in im-
proving the consumption efficiency of households, 
investing in higher quality and more suitably sized 
domestic water heaters, shifting to district/central-
ized heating based on latest technologies (possibly 
including trigeneration systems). Areas without ac-
cess to natural gas can instead use solutions such 
as the extension of the gas network or burning other 
fuels or forms of natural gas. However, each solution 
involves different costs, which warrants an individu-
al approach of every situation based on specific fea-
sibility and profitability studies.
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It should be noted that the assessment of the eco-
nomic viability of investments in the extension of 
natural gas distribution networks under Law 123 and 
ANRE Order 104/2015 is highly complex, but these 
regulatory acts also fail to lay down some concrete 
reference values. Given the lack of a national range 
of benchmarks for the cost of individual household 
connections (or the lack of transparent data on this 
topic), the notion of economic return of an invest-
ment is difficult to be grasped in itself and relative 
to other solutions, and difficult to improve. To the 
extent that energy poverty can be fought by increas-
ing residential comfort, the invoiced energy costs 
and the access to more diversified resources on a 
competitive market, a comparative analysis based 
on clear, synthetic and country-relevant indicators 
is paramount. Finally, the economic return of ener-
gy investments is also recommended by European 
policies. Furthermore, with regard to the support 
schemes or subsidies which are allowed by the EU 
(up to a certain point) in energy poverty situations, 
such comparative analysis tools can serve as effi-
ciency criteria resource allocation scenarios and in 
order to identify the most suitable energy solutions.

By 2030, based on the PRIMES analysis (2016), 
with a view to ensuring residential thermal com-
fort  (Fig. 9), the importance of natural gas may rise 
in both absolute terms (from 32 TWh to 34 TWh) 
and relative terms, hence replacing wood, which 
will provide 32% less heat and serve no more than 
33% (2.3 mil.) of households, and electricity, which 
will also provide 12% less heat. SACET will main-
tain the amount of heating supplied to consumers 
unchanged, which is already at a slightly increased 
market share. This increased share of gas is also 
supported by forecasts indicating a higher number 
of households to use domestic water heaters, of ap-
prox. 3.2 mil (or 45%). In conclusion, we may expect 
on medium term a shift from wood to natural gas as 
fuel for residential heating.

The domestic sector accounted for 29% out of the 44 
TWh of electricity consumed in 2015, coming second 
consumption-wise after the industry. 

Only a very low percentage of electricity is used 
as heating fuel (just 1% of Romanian households, ex-
pected to rise to 3% in 2030). Cooling fueled by elec-
tricity is however more widespread. The heating and 
cooling combined accounted for 8TWh in 2015, with a 
downward trend to 7KWh in the context of increased 
energy efficiency and higher number of air-condi-
tioners in the future. Electricity is mostly used by do-
mestic appliances (10 TWh in 2015, with a projected 
rise to 11 TWh in 2030). In perspective, the total elec-
tricity consumption will increase by approx. 16%. As 

a subsector, domestic electricity accounts for 17%, 
i.e. 12.610 TWh in 2015, up from 14.774 TWh in 2030 
(PRIMES 2016). If this rise is down to market momen-
tum alone, then political decisions favoring electricity 
could give some additional boost to the consumption 
potential. This expected increase is probably owed 
to the purchasing of more high-efficiency, low-con-
sumption domestic appliances, driven by the higher 
living standards.

2.1.1.3. Electricity
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Figura 5: Final energy consumption according to activity sectors

District heating remains marginal in the generation 
of heating for residential use, and is expected to fur-
ther serve no more than 2% of Romanian households 
or even register a slight decline due to the inherent 
difficulties faced by this system (oversized, obsolete 
technology, giant losses, inefficiencies, debts, high 
operation costs due to high rate of disconnections, 
bankruptcies, poor services, etc.) and the highly capi-
tal-intensive investments required for its restoration. 
În momentul de fațã aprox. 1,25 mil. de locuințe sunt 
deservite de SACET în 60 de localitãți din țarã. At the 
current rate of disconnections, this figure is expected 
to stabilize to around 1 mil. by 2020, possibly followed 
by a return to the current levels by 2030 against the 
background of higher gas prices (PRIMES, 2016), con-

sidering the low efficiency of domestic water heaters 
(excessive gas consumption for the apartment size, 
respectively a negative impact on indoor air quality). 
The expected driver of this recovery is the higher ef-
ficiency at both consumption (upgrading of dwellings 
and improvement of consumer practices) and pro-
duction and distribution/supply (by developing more 
efficient production points, better adapted to the de-
creasing consumption curve - smaller water heaters, 
closer to the consumption place, more flexible, etc.). 
The main fuel used in domestic water heaters will 
still be gas, as the higher scale production of heat-
ing is expected to be more energy-effective. The fi-
nal consumption expected in the residential sector is 
10.09 TWh (PRIMES, 2016). 

2.1.1.4. SACET

Source: PRIMES
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Grafic 1: SACET heating - number of households and total demand

Medium term forecasts anticipate an overall in-
crease in consumption in our country. This increase 
may be actually slower in the long run due to inter-
national and European commitments towards de-
carbonization, in the context of the net-0 emissions 
agreements via the "Winter package". Some remarks 
are necessary in this case:

1. Electricity will most likely take a leading po-
sition in the European energy end-consump-
tion. The 2050 Strategy outlines decarbonization 
goals of 80-95% as compared to 1990 (supple-
mented by the net-0 emissions commitments 
with undefined deadlines), which will also influ-
ence the electricity mix with a shift from pollut-
ing fossil fuels to greener alternatives. Ranking 
first among the preferences are renewable re-
sources, with more than 50% of the mix, which 

is expected to significantly increase investment 
costs. Fossil and nuclear resources will signifi-
cantly lose their share in the total mix (in case of 
coal). The same is not expected for natural gas, 
which will keep its 20-25% ratio of the European 
mix. Energy efficiency is also of high priority.

2. Major capital investments engender high 
energy costs for domestic consumers.  These 
transformations are expected to spur major in-
vestments in equipment and capacities, with an 
impact on the costs of domestic consumers (up 
to 16% of household budgets in 2030 and 15% in 
2050).

3. The energy mix has to be adapted to en-
sure affordability for domestic consumers and 
compliance with emissions targets 
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4. The drive towards a regional and sustainable 
energy market involves interconnection and en-
suring system balancing in a context where Ro-
mania is emerging as a regional supplier of sys-
tem services. 

Gas-fueled and hydropower plants are best suit-
ed to quickly ensure balancing in case of wind 
and sun fluctuations, as nuclear capacity is cur-
rently limited, and investments in development 
are difficult to support.

Against a nation-wide increase of electricity con-
sumption, particularly in the residential sector, it 
is worth discussing aspects of the resources mix 
which supports the generation of electricity. It has to 
be stressed that a determination of the energy mix 
requires, on one hand, the market criteria included 
in the EU's decarbonization vision, the goals of ev-
er-cleaner energy generation, and the effects on 
consumers on the other hand.

It is worth considering the reasoning behind the 
draft energy strategy regarding the generation of 
electricity. Thus, our country currently has a net in-
stalled electricity generation capacity in excess of 
19,000 MW. 

In 2016, the generation structure was as follows: 
29% hydro, 25% coal, 18% nuclear, 15% natural gas 
(3650 MW), 10% wind, 2% photovoltaic and 1% bio-
mass. It is expected that 1150 MW of the gas-based 
generation capacities will be progressively decom-
missioned between 2017 – 2030, with another 800 
MW by 2030. Out of the coal-based generation ca-
pacities, 2400 MW will be decommissioned in the 
same period. 1500 MW gas-based capacities have 
been installed over the past 10 years. In order to 
manage the electricity consumption increase ca-
pacities, those capacities than need to be decom-
missioned or are in advanced state of wear should 
be replaced with new ones. These investments will 
have to consider several aspects: 

a.  the initial investment costs; 
b.  the available support schemes; 
c.  the market effects of the schemes; 
d.   the price of fuel and the operation and main-

tenance costs of the plants;
e.  the carbon emission costs; 
f.   the European and international commitments 

on emissions; 
g.  the social costs of the energy transition; 
 

The cost of replacing the old gas-burning power 
plants to be decommissioned is low, less than 1000 
EUR/kW installed power. Strategia (2016) notează 
că „se poate asigura finanțarea chiar în condiții de 
cost ridicat al capitalului, iar turbinele sunt eficiente 
și flexibile, cu costuri de mentenanță relativ reduse”.

However, in the best case scenario of the Energy 
Strategy, the net production of natural gas-based 
electricity was expected to halve (from 8.9 TWh cur-
rently to 4.6 TWh in 2030), the decline of merely 2% 
of the primary energy mixed owing to the increased 
share of heating gas in the industrial sector. 

Why such a drastic loss of natural gas' share in 
the electricity mix when compared with the unam-
biguous benefits listed in the draft strategy?

2.2.2. Electricity generation mix
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2.2.2.1. Coal: The best case scenario under the Strat-
egy considers the building of a new lignite-fueled 
600 MW generation unit (a constraint included in 
this scenario, which became a strategic investment 
goal in the 2018 draft strategy without being natu-
rally demanded by the market conditions. Coal will 
certainly remain part of the national energy mix due 
to the significance of available resources, the ex-
isting generation units, and its role in ensuring the 
adequacy and balance of the SEN. However, coal im-
plies major deficiencies relative to the decarboniza-
tion goals, and the CO2 capturing technologies are 
insufficiently researched and costly to implement. 
The best case scenario fails to consider the new Eu-
ropean goals for 2030. 

Although the new targets have not yet been fully 
transposed in national law, the European Council 
supports the most significant of these targets, i.e. a 
mandatory target of at least 40% less greenhouse 
gas in 2030 vs. 1990, and a mandatory target of 32% 
share of renewables in the final energy consump-
tion in the EU. 

These are supplemented by the new goals under-
taken through the Regulation on the Governance of 
the Energy Union, which is part of the "Winter Pack-
age". The inclusion of these targets will most likely 
significantly boost the share of natural gas in the 
energy mix, taking into account its low carbon emis-
sions and the capacity of natural gas-burning plants 
to balance the intermittent renewable energy re-
sources. The increased price of carbon emissions 
will place an additional pressure on the coal-based 
energy industry and other highly polluting fossil fu-
els. 

These are complemented by the black coal's ex-
ploitation costs, which are rising and less competi-
tive. Moreover, the reaction capacity of coal for the 
offsetting of intermittent renewable resources is 
delayed. To decide between maintaining and pro-
gressively remove coal from the energy mix has to 
be taken considering all the costs involved, including 
the social costs in areas where the coal industry is 
prevalent. 

2.2.2.2. Nuclear energy: Romania is expected to 
enjoy low interest rates, on par with western Euro-
pean states, which will enable investments in new 
nuclear capacities at Cernavodă. The interest rate in 
Romania is currently 2 percentage points above the 
European average and rising, the uncertainty of this 
situation being therefore high.

The best case scenario (2016) foresees relatively 
high carbon prices (40 EUR/ton CO2 equivalent) in 
2030. Indeed, at such a high price, the place of nu-
clear energy in the energy mix becomes obvious. The 
strategy also points out that "Barring a doubling of 
nuclear energy generation [which is possible even 
in the unlikely conditions described above, includ-
ing at a very high price of carbon)], the electricity mix 
will include more natural gas and coal”. Based on the 
2050 Strategy, nuclear energy can take a major role 
in the decarbonization, as long as it will lower the 
costs for consumers. 

Nuclear energy is a low-carbon resource, but the 
resulting waste is difficult to manage. Moreover, giv-
en the decommissioning of old and polluting genera-
tion units, the additional nuclear energy may offset 
any losses, with a net positive impact emission-wise. 
However, the option of maintaining or increasing its 
share in the electricity mix has to be assessed rela-
tive to the affordability of costs by end consumers. 

The investment in new nuclear capacities at Cer-
navodã, which essentially will significantly curtail 
the role of gas in the electricity generation, will only 
be feasible by means of subsidies, as stated in the 
Strategy – a "revenue guarantee mechanism, which 
will reduce financing costs”. 

However, the PRIMES 2016 modeling reveals that 
the commissioning of units 3 and 4 will require un-
reasonably high investments for consumers absent 
a state aid scheme. The opportunity for a support 
scheme, even at European level (considered at 
strategy level), is uncertain (rather far-fetched), 
taking into account, on one hand, the market distor-
tion effect of state subsidies, and the availability 
of competing resources (highly polluting coal and 
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gas in this case), which may provide more competi-
tive results as compared to nuclear energy, on the 
other hand. In none of these scenarios will gas in-
volve some form of state support. The modeling 
document accompanying the strategy recognizes 
that "natural gas and nuclear energy are alternative 

options, mostly equivalent for the future electricity 
mix". There is however the significant downside of 
nuclear energy of not having the same flexibility as 
gas.

2.2.2.3. Renewable energy. Renewables have low 
operational and maintenance costs, similar to those 
of nuclear energy. However, the initial investment 
costs are steep. For some technologies, as wind 
power, the current trends show the achievement of 
a certain level of market competitiveness (grid par-
ity) (EPG, 2018). But other still warrant either sup-
port schemes, or solutions such as the contracts for 
difference, which raise the question of risks such as 
economic instability or lack of transparency. 

For these reasons, the achievement of the 2030 
SRE goals can be called into question, as they prob-
ably need a longer period from introduction until the 
fulfillment of the competitiveness criteria. Some 
convenient transitional solutions need therefore to 
be found. Moreover, the inconsistent nature of re-
newables requires they be exploited in parallel with 
a sound compensation scheme. In both situations, 

gas qualifies as an idea fuel. Other solutions are hy-
dropower (with its inherent limits) and coal (with the 
above mentioned downsides). 

In conclusion, it is very likely that natural gas will 
take a much more consistent share in the energy mix 
by 2030 and beyond, since the assumptions leading 
to a doubling of the nuclear capacity vs. gas lack a 
sound basis.

Figure 6: Evolution of the net electricity generation – energy, coal, natural gas
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2.2.2.4. Natural gas is the lowest polluting fossil 
resource when compared to other hydrocarbons. 
The transition to a clean economy involves addition-
al costs for consumers. In this context, natural gas 
can become a suitable support resource which is 
also low polluting. Moreover, it has the flexibility of 
market balancing, and low investment costs in final 
power generation plants. The high and rising price 
of natural gas, all the more considering the required 
investments into Black Sea extraction capacities 
and the transmission and consumption infrastruc-
ture, is liable to hinder the adoption of this solution. 

However, the ETS rising prices, together with the 
tendencies to match the gas price with that of oil on 
the reference markets (EPG, 2018), given the natural 
gas market globalization and the exploitation of un-
conventional gas, may mitigate this risk. Moreover, 
the measures to boost efficiency will have a decisive 
role in cutting consumer invoice costs.
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The RES global targets undertaken by Romania are 
24% by 2020. The results as measured in 2015 place 
Romania above these targets (i.e. more than 43% in 
the electricity generation and approx. 30% for heat-
ing and cooling). With regard to emissions, Romania 
saw a downward trend relative to the 1990 refer-
ence values, reaching a minimum of 47% in 2014 and 
slightly higher values since then. The achievement 
of the 2030 objectives is questionable due to SEN 
already having reached its potential in terms of pol-
lution and the consistent need for investments to 
replace the obsolete capacities, respectively to in-
crease efficiency along the entire energy chain – from 
generation to consumer.

At household level, as shown above, nearly half 
of Romanian households had partial wood-based 
heating in 2015. As shown above, heating and the 
associated practices are rather ineffective and con-
taminate both the atmosphere and indoor air. Na-
tion-wide, 44% of the fuel used for home heating is 

burnt in stoves, largely with low efficiency and high 
pollution (ABF, 2015). 33% (i.e. 2.2 mil.) of dwellings 
use domestic gas-burning boilers (PRIMES, 2016). 
This data is supplemented, as applicable, with the 
fuel used for domestic water heating. Primează, prin 
urmare, combustibilii solizi și instalațiile cu grad rid-
icat de poluare. 

This has several causes: low living standards, a 
fact which limited investments in efficient and safe 
installations, limited access to alternative heating 
fuels, and non-regulated access to fire wood, which 
maintained heating costs at levels which discour-
aged the search for alternative solutions. The con-
sumer behavior and reliance on a certain fuel cannot 
also be excluded as enabling factors. 

The domestic energy consumption, and hence the 
matter of energy poverty, must be viewed from three 
major perspectives: access to energy resources, the 
affordability of domestic energy, and consumption 
efficiency.

3.3.1. Energy access is a structural aspect and re-
lates to the physical access of a household to energy. 

The freedom to choose between several resources is 
the consumer's gain, who can choose whatever re-
source is most suited to them. Thus, the unavailabil-
ity of any of the resources could limit the consumer's 
options and increase their vulnerability.

3.1. Compliance with GES-emissions country targets

3.2. Gas as transition and support fuel

3.3.  Potential factors of energy poverty in the context 
of the national energy market

3.  Transversal aspects of domestic 
natural gas consumption
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In Romania, access to energy is not clearly measured. 
There are different assessments as to the number of 
households without access to electricity. According 
to a draft Government decision3 launched for public 
debate in 2012 by the Ministry of Economy, Roma-
nia had approximately 100,000 households without 
access to electricity. Another assessment was in-
cluded in the last National Electrification Program, 
as approved by a Government Decision in 2007 (GD 
328/2007). According to this decision, on 15 May 
2006 there were 67,738 households without electric-
ity. A third assessment, in 2012, was performed in the 
context of another Government decision put up for 
public debate in relation to the National Electrifica-
tion Program, which mentioned a number of 98,871 
households without electricity in Romania. 

As far as access to gas is concerned, there is no 
accurate assessment of households without access 
to the distribution network, but ANRE will rely on 
the licenses granted to publish detailed statements 
of places with access to electricity, down to village 
level. Moreover, the National Statistics Institute pub-
lishes a statement of Romanian localities connected 
to natural gas distribution networks, broken down 
per administrative units. The two reports give dif-
ferent figures and it is not clear if such differences 
are caused by inconsistent methodologies or other 
errors. Based on the 2015 draft energy strategy, 2.5 
mil. households used gas for heating in 2015, mostly 
in urban or semi-urban settings, where distribution 
networks are more easily accessible. 3.5 mil. house-
holds use solid fuels, mainly wood, while a minority 
use either liquid fuel or electricity. 

3.3.2. Accessibility takes into account two catego-
ries of criteria: price on one hand, and consumer pur-
chasing power on the other. Fuel price is also a sub-
stitution/replacement criterion, which determines 
investments in future capacities and energy mix, 
respectively the population access in the long term. 
Against the background of gas market globalization 
and the disconnection of gas prices from oil prices 
and the excessive supply of gas, gas recently trend-
ed one hand towards lower prices over the recent 
years, and the matching of prices on the reference 

markets on the other hand, thus canceling any exter-
nal influencing factors, and the matching of gas price 
with that of coal – a gas substituting fuel with higher 
emissions and lower heating power. The average gas 
price lost 1.7 dollars/Mbtu between 2015 and 2016 on 
the European market. In the EU, most of the natural 
gas is traded under market conditions. However, coal 
price remains sensibly lower, for which reason it can-
not be replaced based on market criteria, but only by 
applying a price for carbon emissions based on de-
carbonization policies (EPG, 2018). 

The end-consumer price of gas in our country de-
pends on several factors, including the international 
market price. Attention has to be paid to the new gas 
amounts becoming available on the market from new 
deposits, the transition of our market from a regu-
lated to a liberalized one, the nature of the market 
competition, in other words, the number of players 
(producers, distributors, suppliers) which serve the 
market, the evolution of demand, and the required in-
vestments. The PRIMES modeling (2016) indicates a 
conservative estimate of sensibly higher natural gas 
prices by 2025. The transition to a competitive mar-
ket where the number of players is rising, the need 
for investments in the national gas infrastructure 
and in new, sustainable production capacities will 
put additional pressure on the natural gas price as 
reflected in end-consumer invoices. The demand for 
natural gas in the residential sector will also rise. All 
these arguments, in the context of gas market liber-
alization for domestic consumers and the necessary 
interconnection to neighboring markets, support an 
upward trend of gas prices, which will also influence 
the prices of related energy services, such as elec-
tricity. 

The trend is also supported by the EU forecasts, 
which foresee in their strategies an increase of up 
to 16% of the share of energy costs in the budgets 
of households by 2030. The price hike due to market 
forces is also supported by the need for infrastruc-
ture investments. It also reflects the private invest-
ments in improving the consumption efficiency (of 
dwellings, plant and equipment, but also of practic-
es). 

3  http://www.minind.ro/PROPUNERI_LEGISLATIVE/2012/august/hg_electrificare_23082012.pdf 
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The investments are expected to lead to a decline in 
individual consumption, and to lower invoice costs 
for end consumers. The increase of the gas amount 

on the market from new deposits may delay this 
trend, but this will also have to be balanced against 
the high investment needs and the risk-related costs.

Barring compensation mechanisms, a comparatively 
higher price of natural gas can lead to its replacement 
with coal in the electricity mix. The price of ETS emis-
sion certificates is such a mechanism. Its evolution 
and that of fuel prices can significantly alter options. 

On the short term, the Strategy proposals fore-
cast a high certificate price (estimated to 40 EUR/ton 
CO2 equivalent), the replacement can be made when 
gas will cost around 19 EUR/MWh, while a lower 
price, e.g. 25 EUR/MWh, gas should be considerably 
cheaper (under 15 EUR/MWh) in order to replace coal, 

which would be improbable to occur by 2030. The fig-
ure below, which was extracted from the draft ener-
gy strategy, is an example of such calculations. Thus, 
the current trend would prevent the replacement of 
coal with gas in the energy mix. This trend can also 
be influenced by the determination with which the EU 
and international GES emissions targets will be fur-
ther enforced.

Figure 7:  The estimated natural gas price (coal switching price - CSP) at which gas becomes 
more competitive than lignite in the electricity mix

Source: Draft National Energy Strategy (page 77) – Ministry of 
Energy, based on PRIMES data
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In the long run, EU forecasts indicate an obvious in-
crease of the ETS price to 40 EUR/ton CO2 equivalent 
in 2030, and its doubling in 2040 (EPG, 2018).

It is obvious the current market structure and 
geographic/natural conditions favor natural gas in 
Romania. The current large share of the internal pri-
mary energy consumption is due to the availability of 
domestic resources, the relatively low environment 
impact, the flexibility of gas-burning boilers, and the 
expansion of the extraction, transmission and distri-
bution network throughout the country. Moreover, 
Romania is considered to be strategically placed 
from the perspective of European and Eurasian proj-
ects for the diversification of transportation sources 
and routes. Romania's role in the southern corridor 
can also be far-reaching. The risks/weaknesses are 
also manifold: the need for massive investments in 
maintaining the production decline/new extraction 
sites will require producers to maintain a competi-
tive price - a tall order at a time when international 
markets are awash with new gas resources, and in 
the context of the transmission fee reform which re-
cently took place in Romania. Another major liability 
is the advanced age of the national gas transmission 

system, which more than 50 years ago was sized 
to accommodate larger amounts than those trans-
ported today, a reason for which it needs massive 
investments on one hand (nearly 40% of Romanian 
pipelines are more than 40 years old), and which 
generates higher costs for consumers on the other 
hand (Romania currently has the highest network 
transmission fees in the EU). 

Price-wise, as shown above, coal seems to stay 
ahead of natural gas in the electricity production mix 
from the generation standpoint. On the other hand, 
as shown in the draft national energy strategy, the 
obvious more favorable price of gas vs. electrici-
ty makes it much more competitive for residential 
heating purposes. Even with the full liberalization of 
prices for end consumers as of 2021, thus even if the 
end price for domestic consumers would hypotheti-
cally become double (currently, Romanian consum-
ers pay on average around 9 EUR/Gj, while the Euro-
pean average is 17 EUR/Gj), and considering that the 
price per kWh of electricity for domestic consumers 
is more than three times higher than it is for gas, the 
price advantage of heating gas would still be main-
tained. 

The rising cost of energy warrants individual invest-
ments in energy efficiency with a view to lowering 
invoice costs. Energy efficiency programs have not 
been assessed so far, are inconsistent, and their im-

pact is unknown. On the other hand, gas may become 
a more desirable solution if consumption and costs 
fell following an improved heating efficiency. 

The on-site interviews on energy poverty under the 
CSD study indicate that some people refrain from 
connecting to gas because they cannot afford the 
connection fee. A high county official involved in the 
authorization of heating subsidies estimated the 
connection costs to around 4000 lei for a detached 

house and 3000 lei for an apartment, adding that 
such costs compel many home owners to keep using 
inefficient and ultimately more costly solutions. The 
EPG 2018 report equally recommends the state sub-
sidizing of connection fees as a protection measure 
for low income consumers.

3.4. Home energy efficiency

3.3.4. Expansion/connection costs
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4  http://democracycenter.ro/application/files/4515/1152/3672/raport_tehno.pdf

Energy poverty generally refers to the inability of a 
household to provide for its own energy needs at af-
fordable costs (Lidell et all, 2012). This phenomenon 
affects 11% of the UE population (Pye and Dobbins, 
2015) or 50 to 150 million people according to various 
sources (the European Parliament, 2013). Despite this 
fact, European institutions do not agree on a common 
definition of the phenomenon, neither as regards 
measurement indicators, nor in terms of a consistent 
policy approach. Any remedies are left to the discre-
tion of Member States, which have however an obli-
gation to report any progress to the European Com-
mission pursuant to Directive 2010/31/EU of 19 May 
2010. However, its existence and the need for action 
against energy poverty were increasingly recognized 
both in the public discourse and policy documents. 
The Energy Union package, which places consum-
ers at the center of the internal energy market, pay 
a special attention to this phenomenon. The second 
report on the state of the Energy Union of February 
2017 treats the state of energy poverty as a perfor-
mance benchmark for the European energy market. 
The so-called Winter Package goes one step further 
and places the discussion in the context of the Euro-
pean transition to a clean economy, calling for a fair 
transition for all categories of consumers, as capital 
costs are expected to rise in all scenarios. This dy-
namic is expected to be reflected in higher energy 
costs for consumers. 

There are four drivers of energy poverty: expen-
sive invoices, low incomes, poor energy efficiency of 
homes, and the potential lack of access to resources 
in general or diversified resources in particular. This 
phenomenon has to be studied in view of the mar-
ket quality and commercial practices of stakehold-
ers, and considering the structural, situational and 
social-demographic factors. The complex effects 
of poverty involve various forms of social and eco-
nomic alienation of the affected population (lack of 
physical and psychological comfort, failure to meet 
basic needs and limited wellbeing, poor health, low 
access to education, etc.), whose costs are also felt 

publicly. The recommended remedies combine fi-
nancial measures such as the subsidizing of invoices 
with non-financial ones (welfare) and with measures 
such as addressing all aspects of heating efficiency 
(home insulation and fitting with more energy-effi-
cient equipment, plus improvement of consumption 
behaviors). 

Europe-wide, there are no consistent guidelines to 
comprehend this phenomenon, hence the recommen-
dation to approach it at a national level, in a manner 
that captures and addresses it best according to the 
above-mentioned elements, which also represent a 
mutually agreed base. There have been found three 
energy poverty indicators, as described by the rel-
evant literature and applied by Member States, all 
three referencing a ratio between household income 
and energy costs4.

In our country, this phenomenon is not defined as 
such. It is associated with energy vulnerability and 
limited to three categories of people: the elderly, peo-
ple with health problems and people on low income. 
According to Law 123/2012 - the Energy Law, energy 
vulnerability refers to a situation affecting end con-
sumers from domestic categories who, for reasons 
of age, health or low income, are exposed to social 
exclusion risks, and are granted welfare measures, 
including financial ones, to avert this risk”. Since this 
definition is provided in the primary legislation, any 
upstream measures exclusively consist in welfare 
benefits, being mainly financial measures. In this line 
of reasoning, benefits are granted based on income 
alone, no consumption, provided the consumers fall 
within a certain range of consumption levels.

4.1. General considerations and measuring

4.  Energy poverty and vulnerable  
consumers in Romania
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Pursuant to this criteria, the level of energy pover-
ty in Romania is described in the table below vs. the 

other three EU-wide indicators. 

This comparative analysis reveals the flaw of mea-
suring energy poverty based on income alone, due 
to the high levels of exclusion. It has to be further 
mentioned that the data supporting the three inter-
national indicators is retrieved from the Household 
Budget Survey (INS), are different from a similar sur-
vey of the Ministry of Labor, and include some inac-
curacies, thus underestimating the true scale of the 
phenomenon. Moreover, these indicators fail to cap-
ture other aspects of energy poverty, such as access, 
or quality aspects such as the consumer practices 
which impact thermal comfort. As shown above, 

the practice of partial heating is widespread among 
consumers. According to the draft energy strategy, 
more than half of Romanian homes are only partial-
ly heated. Moreover, if is often forgotten that even 
full space heating sometimes fails to ensure the re-
quired thermal comfort (heating requirement). The 
table below also includes the access component, 
but only on the electricity side. If we matched these 
figures with those of households not connected to 
the gas network (44.2%, according to EPG 2018), the 
number of consumers affected by different forms of 
energy poverty would rise.

Indicator 2013 2014 2015

% households 
in energy 

poverty acc 
to indicator 
(of the total 
households)

% overlap 
between the 

actual  
beneficiaries 

and those 
identified by 

indicator

% households 
in energy 

poverty acc 
to indicator 
(of the total 
households)

% overlap 
between 

the actual 
beneficiaries 

and those 
identified by 

indicator

% households 
in energy 

poverty acc 
to indicator 
(of the total 
households)

% overlap 
between 

the actual  
beneficiaries 

and those 
identified by 

indicator
Heating  
benefits 7,4% 100% 6% 100% 4,6% 100%

2M 11,9% 14,86% 19% 33,33% 12,10% 17,39%

LIHC 12,3% 27,02% 16,9% 41,66% 9,90% 30,43%

M/2 12,2% 24,32% 18,7% 16,66% 13,5% 32,6%

Table 1:  The proportion of those identified as being in energy poverty in Romania  
(receive heating benefits) compared to the proportion of those identified following 
the application of 2M, LIHC and M/2 indicators

Source: Datele provin din Ancheta Bugetelor de Familie (INS)
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The legal provisions regulating the supply of natu-
ral gas to domestic consumers address energy pov-
erty in terms of "vulnerable customers", as defined 
by 123/20125. The Regulation regarding natural gas, 
namely Regulation on the supply of natural gas to 
end consumers, as approved by Order no. 29/2016, 
sets out the category of "vulnerable customers" 
(Section 2, articles 8 and 9). The reasons for meet-
ing the vulnerability conditions are the same as for 
vulnerable consumers of electricity, namely low in-
come or age/health. The gas regulation expressly 
provides, unlike the electricity regulation, the two 
types of facilities granted to low-income vulnerable 
consumers: financial and non-financial. The financial 
facilities are also specified in detail, namely financial 
subsidies for residential gas heating and monthly 
invoicing of the consumed gas based on reading/
self-reading in winter. The supplier has to notify the 
low-income vulnerable consumers to the network 
operator, as received from the relevant social wel-
fare authorities. The criteria for inclusion of gas end 
consumers in both vulnerability categories are set 
by the "relevant social welfare authorities".

Following an analysis of ANRE regulations, we 
concluded that financially vulnerable consumers of 
both gas and electricity have no non-financial pro-

tections means, such as the restriction of disconnec-
tion or facilitation of access to the supply service. For 
those vulnerable due to age or ill health - with laws 
describing the concrete criteria to fall within that 
type of vulnerability not yet in force - the ANRE rules 
provide non-financial aid such as lower frequency 
of disconnections, submission of the invoice in an 
accessible form, etc. However, given the lack of a 
procedure to identify individual consumers based on 
pre-established criteria, the respective non-finan-
cial facilities cannot be applied.

With regard to heating subsidies, the previous 
CSD research on energy poverty, which included a 
field survey, shows how the different sums granted 
for different forms of heating lead to major inequali-
ties. Thus, if a family heats up with wood or coal, they 
may receive no more than 54 lei/month, while a fam-
ily using electricity for heating will receive a subsidy 
of no more than 240 lei/month, and a family using 
gas for heating will receive a maximum of 260 lei/
month. The 54 lei/month subsidy for wood heating is 
entirely insufficient, as the heating of a single room 
may cost up to 200 lei/month.

Note:  There is a distinction between dwellings and households, their numbers differ in statistical data, however we will approximate 
that the number of dwellings lacking electrical equipment is identical to the number of households, in the absence of other data 
on this variable in the 2011 Census.

*we assume that includes households that have heating benefit for other type of fuel than electricity

5   Vulnerable consumer - the end consumer belongs  to a category of domestic consumers who, for reasons of age, health or low income, are exposed 
to social exclusion risks, and are granted welfare measures, including financial ones, to avert this risk”. Any social welfare measures and the related 
qualification criteria are set by means of regulatory acts. 

Household category Number Source

Dwellings with no electrical 
equipment 287.434 2011 Census

Households benefiting  
from the social tariff* 1.014.000 (approx) ANRE 2016 (relative to the total  

number of households in Census 2011)

Households receiving heating  
benefits for electricity 8218 The Ministry of Labour 2017

Households with informal access 422.615 Deloitte 2017

TOTAL 1.732.267 (approx)
23% of total households

Table 2:  Energy poverty indicators and associated numbers
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If a household shifts from wood heating to gas heat-
ing, the utilities costs may rise, but can be largely 
compensated from the state budget by means of 
heating subsidies. If assuming however the connec-
tion is economically and technically feasible for a 
household, the decision to replace the fuel ultimate-
ly belongs to the consumer, which requires good 
communication in order to explain all the benefits 
for the own household and beyond, and the support 
measures to mitigate additional costs. It is hence 
important to stress how the introduction of a social 
component, by the use of gas specifically to fight en-
ergy poverty and encourage the shift from wood to 
gas, does not necessarily undermine the economic 
profitability of gas distributors. 

Besides the higher amount of the heating subsi-
dy, another incentive of shifting from fire wood to 
gas for heating is the reduced bureaucracy required 
to receive the aid. The procedures for receiving gas 
heating subsidies are generally well seen in their 
current form. The fact that the subsidies turn into 
deductions from the invoice amount and that the 
beneficiary is not effectively part of the process af-
ter submitting the application file are seen as up-
sides due to simplicity, but also because it avoids the 
pitfall of using cash subsidies (as in the case of wood 
heating) to cover other needs.

Evolution of heating subsidies  
in the past four years
An analysis of the Ministry of Labor aggregated data 
for the last four cold seasons (2013/14-2016/17) re-
veal a trend towards lower heating subsidies paid by 
the Romanian state. 

On one hand, the number of effective subsi-
dies granted dropped by more than 35% over the 
past four years, but the total amount of subsidies 
dropped by 46%. Thus, not only the number of sub-
sidies falls, but also the average amount paid per 
household by the Romanian state, from 27.91 lei in 
2013/14 to 23.23 lei in 2016/17. The main explanation 
for the reduced number of households qualifying for 
heating subsidies lies in the increased income of the 
population, since the minimum wage grew from 800 
lei at the beginning of the cold season of 2013/2014 
to 1250 lei at the beginning of the 2016/17 cold sea-
son, as the subsidy amount has not been updated 
since the entry into force of GEO 70/2011, when the 
minimum wage was 670 lei.

The decrease in the number of subsidies and 
subsidy amounts granted by the state went hand in 
hand with a significant growth of subsidies for solid 
fuels, from 57.74% to 66.53% during the four years 
analyzed. Moreover, one can notice significant de-
clines for heating and gas subsidies. Most of those 
excluded from the heating subsidy scheme, who 
were in the upper income tiers and cased to quali-
fy due to higher incomes, also received subsidies for 
these two types of fuel. On the other hand, merely 
half of the 2017 money are spent for fire wood sub-
sidies, with two thirds of the applications being sub-
mitted for fire wood.
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This analysis is based on data collected by 
the National Statistics Institute (INS) on all 
the administrative units (UAT). We consid-
ered all the 3181 UATs (or localities), broken 
down on three categories: 103 municipalities, 
217 town and 2861 communes. The analyzed 
variables include:

•   Annual domestic consumption of gas  
(in thousand cubic meters) (INS 2016)

•   Length of the gas network (in kilometers)  
(INS 2016)

•   Number of occupants (INS, 1 January 2016) 

•   Area (in square kilometers) (INS 2014)

Based on the above, we calculated for each 
UAT:

•   The population density (in persons/sqm).

•   Average consumption per occupant  
(for 2016, in cubic meters per occupant)

•   A binary variant ("connected to gas" –  
where there is reported consumption,  
"not connected to gas” – where there is  
no reported consumption)

Moreover, we used the ANRE database of localities 
(broken down to village level) which are connected to 
gas. The upside of this database is that it also iden-
tifies partially connected UATs (some villages may 
have gas, some do not). 

4.2.  Relationship between network access  
and energy poverty

% files

Year ET state Gas Electric Wood

2014 18,10 22,72 1,43 57,74

2015 16,92 22,42 1,24 59,40

2016 15,16 20,17 1,38 63,27

2017 14,33 17,59 1,53 66,53

Table 3.:  Application files per each fuel type, 2013-2017
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We will use this database alternatively with that of 
the INS, and only for analyses which include average 
consumption, since there are 108 localities (including 
two county seats – Giurgiu and Alexandria) for which 
ANRE reports the monthly gas consumption, but which 
do not appear in the ANRE list. INS, which only reports 
aggregated UAT data, does not identify partially con-
nected UATs. For the purposes of the analyses, we 
consider the ANRE-listed partially connected UATs as 
being fully connected according to INS. For calculating 
the average consumption, we however only consider 
the ANRE-listed localities, which we know for a fact to 
be fully connected, since average consumptions per 
capita can be significantly distorted by the inclusion 
of the average consumptions of partially connected 
UATs, particularly in rural areas.

Further below we included some descriptive sta-
tistics underpinning our subsequent analyses. 

As shown in diagrams 2 and 3, 96 of the 103 munic-
ipalities are currently connected to the gas network, 
covering 99% of the population residing in munici-

palities. The 7 municipalities not yet connected are 
the following: Beiuș (Bihor), Orșova (Mehedinți), Brad 
(Hunedoara), Calafat and Bãilești (Dolj), Vatra Dornei 
(Suceava) and Toplița (Harghita). 148 town (68%) are 
connected to gas, covering 75% of their population. 
The largest five (by number of residents) of the 69 un-
connected towns are: Borșa (Maramureș), Cernavodã 
(Constanța), Vișeu de Sus (Maramureș), Vicovu de Sus 
(Suceava) and Moldova Nouã (Caraș-Severin). The ra-
tio changes significantly in case of communes, where 
2228 (78%) are not connected to gas, covering 71% 
of the rural population. In total, when considering all 
localities, 72% of Romania's UATs are not connected 
to gas. 66% of the population (approx. 14.7 million 
people) have access to gas, (but only 44.2% are con-
nected according to EPG, which may reveal a problem 
with excessively high connection fees for a part of the 
population).

Grafic 2:   Percentage of UATs connected to gas

Cities

Towns

Rural UATs

0% 20% 40% 60% 80% 100%

UATs with gas (INS 2016) UATs without gas (INS 2016)

93%
7%

32%

22%
78%

68%
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Chart 3:   Percentage of residents in the UATs connected to gas

Rural UATs

Towns

Cities
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99%
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25%

29%
71%

75%

We calculated the average consumption per capi-
ta for each category of UATs listed by ANRE as fully 
connected to the gas network. We excluded Bucha-
rest from the municipality-based calculation, since 
it would have significantly distorted the result. The 
average consumption per capita in municipalities is 
222 cubic meters/year, while in Bucharest it has an 
average of 172.3 cubic meters/year. Taking into ac-
count the large number of residents, this low aver-

age for Bucharest is explained by the fact that a ma-
jor share of the population is supplied by RADET, but 
also because some heavily populated areas are not 
connected to the network. For towns, the average 
consumption is 278.5 cubic meters/year, and 245.5 
cubic meters/year for communes. An interesting as-
pect is that the gas volume annually consumed per 
capita is not significantly different across the three 
types of localities. 

Graphic 4:    Annual average gas consumption per capita in UATs fully connected to the gas  
network
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Knowing all the connected localities (which re-
port consumptions recorded by the INS) and the 
amount of gas consumed, we may draw a map of 
the gas-connected localities in Romania (Map 1). 
Moreover, we can aggregate consumption at county 
level (Map 2). Map 1 shows that the localities con-
nected to gas networks are clustered mainly in the 
center of the country, along an axis which connects 

the north-west, the Transylvania plateau (the east-
ern parts of Cluj and Alba counties, Mureș county 
and mostly all of Sibiu and Brașov counties), going 
down to Dâmbovița, Prahova, Ilfov and Bucharest. 
The Timiș and Arad counties also stand out as bet-
ter covered by the network. Moreover, we notice 
that the outer Carpathians areas are least covered 
by the gas network.

Map 1:  UATs connected to gas and annual consumption
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Map 2:  Annual consumption per individual counties
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Gas consumption for the household sector, 2016 (thousand m3)

An interesting indicator, which provides an additional 
perspective in relation to population size (as number 
of residents) is the population density. Particularly in 
the case of unconnected localities, the underlying as-
sumption is that a higher population density means 

(discounting other characteristics such as topogra-
phy or altitude) a potentially more consistent new 
market segment and a lower connection cost for that 
locality in relation to the potential economic gain. 
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Chart 5 depicts the three types of UAT (municipal-
ities, towns, communes), further divided into three 
categories: fully connected, partially connected, ful-
ly unconnected. One may notice that out of all three 

types of UATs, the unconnected ones have a consid-
erably lower density. Moreover, charts 6 and 7 show 
that gas networks are generally not present in low 
density localities, i.e. with low population. 

Chart 5:   Average population density per type of UAT and network connection

Chart 6:    Distribution of UATs according to population density and network connection
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Maps 3 and 4 depict the density and size of popu-
lation, and the gas network. As seen in Maps 1 and 
2, the outer Carpathians region shows little network 
coverage, but the following two maps also show the 

high population density in many localities in this re-
gion, mainly in northern Moldavia, in Botoșani county 
and eastern Suceava county.

Chart 7:  Distribution of UATs according to population and network connection

Distribuția unităților administrativ - teritoriale (UAT) în funcție de populație (2016)
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Map 4:   Population size and the gas network.

Number of inhabitans, 2016
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There are 20 localities with a low density (from 10 to 
20 people/sqm), but connected, and other 29 with 
a high density (more than 200 people/sqm), but not 
connected. They are shown in Map 5, where locali-
ties in yellow are less dense and covered by the net-
work, and localities in blue are more dense and not 
covered by the network. Connected localities with 
a very low density are usually very close to or even 
crossed by gas pipelines, such as the Zăvoi commune 
in Caraș-Severin county. The second category in-
cludes the Orșova municipality in Mehedinți county, 
close to the network, the town of Eforie in Constanța 
county, also close to the network, or the town of Ștei 

in Bihor county, very far away from the network. Most 
localities in this category are from Moldova. One can 
notice that all localities in Neamț county and some 
from Suceava county are relatively close to the gas 
network. The three localities in Ilfov county are also 
practically surrounded by the gas network. The com-
munes of Mărăcineni in Buzău county or Bărbulești 
in Ialomița county are both neighboring connected 
localities.
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Map 5:   Selection of unconnected high density localities and connected low density localities
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As shown in the analysis above, the need for thermal 
comfort is the main energy consumer in a household. 
Starting from this assumption, we created a model to 
identify the most convenient heating solution for an 
average Romanian dwelling. 

The model is based on the following prem-
ises: the highest energy poverty in Romania 
is found in rural areas, where fire wood con-
sumption is prevalent. Thus, based on the INS 
data (2015), the average dwelling has the fol-
lowing characteristics:

•   building year: 1968
•   building material: brick or wattle and daub, in 

approximately equal shares
•   number of rooms: 3
•   total area of rooms: 50 sqm.
•   average household: 2 adults and 0.27 children
•   heating system: stove
•   domestic how water production: boiler

An average urban dwelling has similar character-
istics, except for the building material, which is brick, 
and the air and water heating systems, which may 
be different. With some small corrections, the model 
can also be used in urban settings. 

Building on these criteria, an energy audit was 
simulated for two types of dwellings across the five 
climate zones, to establish their specific heating re-
quirements and consumptions. The results have 
been linked with the lowest prices available on the 
respective energy market, as listed by the ANRE price 
comparison tool. For natural gas, the following were 
selected: domestic end consumer, connection to dis-
tribution system, consumer type B2 for annual con-
sumption in excess of 23.26 MWh and less than 116.28 
MWh, the supply unit price includes regulated ser-
vices, and the municipality selected for each climate 
zone was the one given as example. For electricity, 
the following were selected: domestic end consumer 
with an annual consumption between 2,500-5,000 
kWh for the first two climate zones, and 5,000-15,000 

kWh for climate zones IV and V. For wood, we used the 
energy equivalent of wood, which may vary between 
3,500 and 4,500 kcal/kg, i.e. between 4.067 and 5.230 
kWh/kg, with an average value of 4.6485 kWh/kg at 
an average price of 0.4 lei/kg6, i.e. 0.086 lei/kWh, at 
an approximate value set for 2017. It should be not-
ed that the value is indicative and may vary from one 
zone to another, or on a seasonal basis, when the 
price of fire wood may double. Thus we established 
the resource with the best heating power per type of 
dwelling and an estimate cost.

Based on the average criteria, the following 
details were established:

•   heated useful area: 74.63 sqm
•   useful floor space: 48.01 sqm (3 people)
•   outer wall area (impervious zone): 95.93 sqm
•   glazed area (doors, windows): 12.83 sqm
•   floor area under attic: 80.55 sqm
•   floor area over unheated basement floor:  

28.24 sqm
•   ground plate area: 52.31 sqm

Detached house, moderately shielded (at least 
3 buildings in the vicinity), high permeability 
class (outer joinery without sealing measures), 
partial basement floor + ground floor:

Climate zone I:  -12OC (Constanța)
Climate zone II:  -15OC (Craiova)
Climate zone III:  -18OC (Cluj-Napoca)
Climate zone IV: -21OC (Brașov)
Climate zone V:  -24OC (Sf. Gheorghe)

Average indoor temperature for calculation 
+20OC

4.3.  An analysis of other forms of energy available  
to gas consumers 

6   http://www.economica.net/mobile/pretul-lemnului-de-foc-a-crescut-cu-circa-250prc-in-perioada-2011-2017-analiza-fordaq_147215.html
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Climate zone 1
Estimated heating consumptions

kWh/
year

kWh/
sqm 
year             

Unit  
price 
(UP) 

UP/sqm 
year

Total  
price/year

kWh/
year

kWh/
sqm 
year             

Unit  
price 
(UP) 

UP/sqm 
year

Total price/
year

Gas 61.986 830,6 0,126 104,6556 7810,236 59.846 801,9 0,126 101,0394 7540,596

Electricity 35.604 477,1 0,6596 314,69516 23484,3984 34.374 460,6 0,6596 303,81176 22673,0904

Wood 79.021 1058,8 0,086 91,0568 6795,806 76.293 1.022,30 0,086 87,9178 6561,198

kWh/
year

kWh/
sqm 
year             

Unit 
price 
(UP) 

UP/
sqm 
year

Total  
price/
year

Gas 5.669 76 0,126 9,576 714,294

Electricity 3.594 48,2 0,6596 31,79272 2370,6024

Wood 7.398 99,1 0,086 8,5226 636,228

kWh/
year

kWh/
sqm 
year             

Unit 
price 
(UP) 

UP/
sqm 
year

Total  
price/
year

Electricity 903 12,1 0,6596 7,98116 595,6188

BRICK WATTLE AND DAUB

Estimated consumptions for domestic hot water Estimated consumption for lighting

kWh/
year

kWh/
sqm 
year             

Unit  
price 
(UP) 

UP/sqm 
year

Total  
price/year

kWh/
year

kWh/
sqm 
year             

Unit  
price 
(UP) 

UP/sqm 
year

Total price/
year

Gas 69.737 934,4 0,126 117,7344 8786,862 67.352 902,5 0,126 113,715 8486,352

Electricity 40.056 536,7 0,674 361,7358 26997,744 38.686 518,4 0,674 349,4016 26074,364

Wood 88.902 1191,2 0,086 102,4432 7645,572 85.862 1.150,50 0,086 98,943 7384,132

kWh/
year

kWh/
sqm 
year             

Unit 
price 
(UP) 

UP/
sqm 
year

Total  
price/
year

Gas 5.669 76 0,126 9,576 714,294

Electricity 3.594 48,2 0,674 32,4868 2422,356

Wood 7.398 99,1 0,086 8,5226 636,228

kWh/
year

kWh/
sqm 
year             

Unit 
price 
(UP) 

UP/
sqm 
year

Total  
price/
year

Electricity 903 12,1 0,674 8,1554 608,622

BRICK WATTLE AND DAUB

Estimated consumptions for domestic hot water Estimated consumption for lighting

Climate zone 2
Estimated heating consumptions
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Climate zone 3
Estimated heating consumptions

kWh/
year

kWh/
sqm 
year             

Unit  
price 
(UP) 

UP/sqm 
year

Total  
price/year

kWh/
year

kWh/
sqm 
year             

Unit  
price 
(UP) 

UP/sqm 
year

Total price/
year

Gas 83.517 1119,1 0,122 136,5302 10189,074 80.688 1081,2 0,122 131,9064 9843,936

Electricity 47.971 1426,6 0,6397 912,59602 30687,0487 46.346 1378,3 0,6397 881,69851 29647,5362

Wood 106.469 1191,2 0,086 102,4432 9156,334 102.863 1.150,50 0,086 98,943 8846,218

kWh/
year

kWh/
sqm 
year             

Unit 
price 
(UP) 

UP/
sqm 
year

Total  
price/
year

Gas 5.669 76 0,122 9,272 691,618

Electricity 3.594 48,2 0,6397 30,83354 2299,0818

Wood 7.398 99,1 0,086 8,5226 636,228

kWh/
year

kWh/
sqm 
year             

Unit 
price 
(UP) 

UP/
sqm 
year

Total  
price/
year

Electricity 903 12,1 0,6397 7,74037 577,6491

BRICK WATTLE AND DAUB

Estimated consumptions for domestic hot water Estimated consumption for lighting

kWh/
year

kWh/
sqm 
year             

Unit  
price 
(UP) 

UP/sqm 
year

Total  
price/year

kWh/
year

kWh/
sqm 
year             

Unit  
price 
(UP) 

UP/sqm 
year

Total price/
year

Gas 90.412 1211,5 0,126 152,649 11391,912 87.348 1.170,40 0,126 147,4704 11005,848

Electricity 51.931 695,8 0,6399 445,24242 33230,6469 50.171 672,3 0,6399 430,20477 32104,4229

Wood 115.259 1544,4 0,086 132,8184 9912,274 111.353 1.492,10 0,086 128,3206 9576,358

kWh/
year

kWh/
sqm 
year             

Unit 
price 
(UP) 

UP/
sqm 
year

Total  
price/
year

Gas 5.669 76 0,126 9,576 714,294

Electricity 3.594 48,2 0,6399 30,84318 2299,8006

Wood 7.398 99,1 0,086 8,5226 636,228

kWh/
year

kWh/
sqm 
year             

Unit 
price 
(UP) 

UP/
sqm 
year

Total  
price/
year

Electricity 903 12,1 0,6399 7,74279 577,8297

BRICK WATTLE AND DAUB

Estimated consumptions for domestic hot water Estimated consumption for lighting

Climate zone 4
Estimated heating consumptions
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Climate zone 5
Estimated heating consumptions

kWh/
year

kWh/
sqm 
year             

Unit  
price 
(UP) 

UP/sqm 
year

Total  
price/year

kWh/
year

kWh/
sqm 
year             

Unit  
price 
(UP) 

UP/sqm 
year

Total price/
year

Gas 93.243 1249,4 0,126 157,4244 11748,618 90.086 1.207,10 0,126 152,0946 11350,836

Electricity 53.558 717,6 0,6399 459,19224 34271,7642 51.744 693,3 0,6399 443,64267 33110,9856

Wood 118.869 1592,8 0,086 136,9808 10222,734 114.844 1.538,80 0,086 132,3368 9876,584

kWh/
year

kWh/
sqm 
year             

Unit 
price 
(UP) 

UP/
sqm 
year

Total  
price/
year

Gas 5.669 76 0,126 9,576 714,294

Electricity 3.594 48,2 0,6399 30,84318 2299,8006

Wood 7.398 99,1 0,086 8,5226 636,228

kWh/
year

kWh/
sqm 
year             

Unit 
price 
(UP) 

UP/
sqm 
year

Total  
price/
year

Electricity 903 12,1 0,6399 12,7399 903,6399

BRICK WATTLE AND DAUB

Estimated consumptions for domestic hot water Estimated consumption for lighting

The main conclusions drawn from the table 
above are the following:

1.    Out of the three types of fuel used under this 
model, electricity has by far the best efficien-
cy, with a consumption of more than 40% less 
than for natural gas.

2.    In terms of invoice cost per household, wood 
is the most convenient, but at only a short dis-
tance from gas. Given the market volatility of 
fire wood and the large potential differences 
from one region and one season to another, it 
is most likely that the cost of buying fire wood 
to provide heating comfort will be higher than 
of buying gas.

3.    Due to differences in outdoor temperature and 
cost per fuel between climate zones, differen-
ces may arise in invoice affordability. Thus, 

consumers are exposed to cheaper invoices 
in climate zone 1, followed by the other zo-
nes one after another, with zone 5 having the 
lowest outdoor temperatures. Climate zone 2 
(e.g. Craiova) has the highest prices per kWh, 
with the lowest in climate zone 3 (e.g. Cluj-Na-
poca).

4.    Wattle and daub houses have higher con-
sumptions versus brick houses, but one must 
not ignore that wattle and daub is easily de-
graded due to its high permeability. Moreover, 
the model used (both brick and wattle and 
daub houses) does not include heat insulation 
or the latest domestic equipment.
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Besides the assessment of the current gas market in 
the light of data on connected or unconnected UATs, 
and in an attempt to forecast the expansion poten-
tial of the gas market for domestic use, we also es-
tablished a panel of energy policy experts, both from 
Romania and abroad, whom we interviewed to se-
cure a perspective on the evolution of the gas market 
segment. Five of the experts are foreign, with three 
of them active in the academia or think tanks, one is 
affiliated to a government institution, while another 
works in the private sector. 19 of the experts are Ro-
manian nationals, and equally distributed among the 
academia, non-governmental organizations, private 
companies and state authorities in the field of ener-
gy. The interviews are anonymous and were carried 
out online to ensure a consistent level of standard-
ization and answer processing. The interview guide-
line is semi-structured, with most questions being 
multiple-choice but also allowing free answers, 
while other were open-ended, asking the experts for 
clarifications or examples supporting the answers. 
The experts' sample is not representative for a wider 
population, and its composition only reflects an at-
tempt by the study authors to cover as many profes-
sional and personal standpoints as possible. The po-
sitions expressed do not reflect the positions of the 
institutions or organizations to which the experts are 
affiliated. 

The set of questions asked to the experts was in-
tended to capture potential decisions on the use of 
natural gas for domestic consumption on the Roma-
nian market, taking into account the wider decarbon-
ization and clean energy long-term transition goals 
undertaken by Romania. 17 of the 24 interviewed 
experts believed that gas should be used as a tran-
sitional fuel, stressing that it is a cleaner resource 
than coal or oil, and reminding of the already exist-
ing transmission and processing infrastructure in 
Romania or the mere existence of gas resources on 
Romania's territory. The wording used by an expert, 
i.e. "a good compromise" , and the possibility to use 
renewables on a wide scale, best summarize the ar-
guments of those in favor of using gas as a transi-
tional fuel. Those who believe gas should be discour-
aged support a quicker shift to renewables or stress 
that although gas is a cleaner fossil fuel than others, 
obsolete burning equipment may generate signifi-
cant emissions, and gas should only be considered as 
a transitional fuel of last resort.

With regard to the specific environmental risks of 
using gas as a domestic fuel, the prevailing opinion 
of experts was that such risks are caused by house-
hold-related considerations rather than the actual 
fuel properties. 10 experts believe the environmen-
tal risks arise from the consumption behaviors and 

4.4.  Gas potential and limits in the residential sector 
as assessed by experts 

5.   An important remark on this model: the hea-
ting capacity of wood is indicative. Wood is in-
deed a renewable resource, but its use raises 
multiple issues, from environment and market 
ones (access to wood is insufficiently regu-
lated in our country, often giving rise to ille-
gal consumption) to efficiency aspects. Wood 
does not burn entirely and produces less ener-

gy than its capacity, and is also more polluting. 
The same wood essence can vary in terms of 
energy content from one lot to another and 
depending on storage conditions (moisture 
particularly lowers the wood's energy con-
tent). Moreover, other aspects add up to the 
above costs, such as difficulties related to 
home delivery.
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habits of consumers (in connection with poor infor-
mation or attention paid to own consumption), and 11 
pointed out the low quality of domestic appliances, 
which generate high emissions from the combustion 
of gas. Another 11 pointed out the low building quality 
(poor insulation, poor air circulation), which boosts 
the gas consumption required to adequately heat the 
residence and generates environment risks. 

When asked about the fuel replacement programs, 
most experts stressed they are an exception rather 
than the rule and usually require "smart" political de-
cisions at local level (such as incentives for district 
or centralized heating plants for new buildings) or 
strategies designed and implemented at government 
level and supported at EU level, such as the building 
of new gas networks where wood or coal is still prev-
alent.

We also included a question about the reasons of 
decisions to replace the heating fuel used by house-
holds. The aspect revealed as most relevant was the 
availability of certain fuels, closely followed by price 
and convenience. On the other hand, the aspects 
shown as hindering the replacement of fuel also 
relate to costs: the cost of the fuel itself and of re-
placing domestic appliances. An additional question 
concerned the entity that should initiate programs 
for the replacement of household equipment, and 16 
experts mentioned EU or the state. The rest opted for 
local, individual or private sector solutions. 

We asked a question to ascertain whether the ex-
perts would support ways to use gas for heating in 
the domestic sector which would require a combina-
tion of consumer cooperation and collective action. 
20 of the 24 experts believed such solutions are the 
most appropriate. Just two foreign experts specifi-
cally showed a preference for individual gas boilers, 
which are currently the preferred choice particularly 
in the urban environment, both in case of new apart-
ment blocks and of old buildings with apartments 
disconnected from district heating. The solutions 
recommended by experts are aimed at both district 
and central heating plants, these being lower or larg-
er scale cogeneration-based solutions. However, 

such solutions require more trust and cooperation 
both horizontally, between neighbors, and vertically, 
among the institutions tasked with district heating.

A set of questions referred to the use of gas for 
electricity generation. 19 experts believed the use of 
gas is justified in this case. Out of the remaining five 
who believed gas should not be used for electrici-
ty generation, four considered from the beginning 
that the use of gas should be deterred in general as 
a transitional fuel for cleaner energy, and showed a 
consistent preference towards renewables through-
out the interview. 

As far as state subsidies were concerned, 14 ex-
perts believed they were only justified when their 
purpose is to fight energy poverty or other social 
issues, and four mentioned the promotion of clean 
energy as the main justification for the state's pref-
erence to subsidize a certain type of fuel. 

As regards the evolution of the energy market in 
the wider context of the European decarbonization 
policy, experts expect an increase of energy prices for 
domestic consumers not just because of the market 
liberalization or the need to adapt the market for the 
shift to clean energy, but also, specifically in Roma-
nia's market context, because of the need to replace 
household heating appliances. An expert stressed 
that "Romania will have to import a great deal of ap-
pliances, as it does not have own production facili-
ties". Moreover, other two experts reminded the still 
significant role of coal in Romania's energy mix and 
the fact that traditional energy producers (such as 
CE Hunedoara or CE Oltenia) are always exempt from 
EU rules on emissions, which distorts the market rel-
ative to the implementation of new technologies or 
the shift to new fuels.

However, the interviewed experts were divided 
regarding the price impact of the Black Sea gas en-
tering the market. Eight of them believed that do-
mestic end consumer prices will fall due to normal 
supply and demand dynamics. 
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On the other hand, three experts thought the price 
will rise, with one of them explaining that if a full mar-
ket liberalization occurs, large gas quantities will be 
bought by western states, thus lowering the amount 
of gas available for domestic consumers on the Ro-
manian market. Another eight considered prices will 
remain similar or that the additional gas volume will 
have no impact.

An additional question concerned the main criteri-
on behind any decisions to expand the gas network. 
15 experts emphasize the economic opportunity: the 
potential of the new market segment (population 
density, income, number of residents), costs and cost 
amortization rate. Just five experts emphasized the 
social component or life quality indicators. Three of 
them are part of the six experts who oppose the use 
of gas. The answers to the question on the funding 
of network expansion were also divided. Six experts 
chose EU finding as main source, while other five in-
dicated public-private partnerships. Most respon-
dents indicated a combination of funding sources 
which also includes local and national budgets, but 
only one explicitly said the cost should be covered by 
the consumers who need it, while another mentioned 
the evenly-distributed invoicing of costs as the right 
solution. However, at the specific question "should 
network expansion costs be evenly distributed in in-
voices?", 13 experts agreed with this option as a basic 
principle to distribute costs, while 10 disagreed. As 
in the case of the two categories from the previous 
question on funding sources, opinions were again di-
vided. Thus, there is no link between the option for a 
certain funding source and the option for the evenly 
distributed invoicing of costs, and this option to cover 
expansion costs is deemed as a solution of last re-
sort.

Back to the impact of placing an additional amount 
of gas on the market following the operation of the 
new deposits, half of the experts believed there 
would be no impact on the market. Six of the 12 be-
lieved there would be no impact on prices either. Sev-
en believed the network would expand, and four also 
believed prices would be driven down. 

In total, the answers provided by experts reflected 
the various opinions which can also be found among 
political, private or research stakeholders in the en-
ergy field. The prevalent opinion is that natural gas 
will have a significant role not only on the short term, 
due to increased adoption by households or UATs 
which are currently unconnected. However, there are 
some who defend a push towards renewables, ignor-
ing gas altogether. Those who defend the use of gas 
stress that gas is less polluting than coal or wood, 
but the same level of emissions is used as a counter-
argument by those who support the shift straight to 
renewables. The perspectives are even more diverse 
relative to the impact of new gas extraction on pric-
es and on the household use of gas in general, both 
in terms of direct consumption and the production of 
electricity for domestic consumption. With regard to 
the decarbonization policy as implemented in both 
the EU and Romania, the use of gas supports this me-
dium-term goal. 
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5. Conclusions

This analysis emphasized certain elements 
that have to be considered in the preparation 
of new public policies on the use of gas in the 
domestic sector. 

•   the obligations undertaken by Romania on de-
carbonization and lowering of greenhouse gas 
emissions and other emissions, and the Euro-
pean strategies on the transition towards clean 
economies; 

•   the expected role of gas in the national energy 
mix;

•   the sizing of the current distribution network to 
cover the gas demand on the internal market, 
mainly for domestic consumers, in optimum 
economic conditions;

•   the current and estimated natural gas costs, 
including be reference to other fuels which are 
used or could serve as alternatives for house-
holds; 

•   the outputs and consumptions specific for cli-
mate zones or residence types; 

•   the current state of the gas market and the con-
sumption level in relation to population size, 
broken down per UATs (communes, towns or 
municipalities);

•   the need for a change in consumption behav-
ior and to improve housing heating efficiency, 
and the need to address the energy poverty in 
terms of access, accessibility and consumption 
efficiency.

The purpose of the analysis is to provide the 
broadest picture of gas use in the domestic sector, 
and use it to set out some potential directions for fu-
ture gas use. 

According to the INS, the Romanian domestic 
sector consumed in 2016 an amount of 29.17 million 
cubic meters of natural gas, accounting for 26% of 

the overall national consumption. Urban localities 
account for most of this consumption, being better 
covered by the existing gas network. 78% of rural 
UATs are not covered by the gas network. However, 
the largest share of unconnected UATs are located 
at short distances from the network. For instance, 
874 UATs lie at less than 10 km from the network. 
One also has to consider the costs of connecting 
homes to the local gas pipes. For a detached house, 
they are estimated at 4000 lei, a significant expense 
for an average rural household, increased by the 
higher cost of gas versus fire wood, the most prev-
alent fuel in unconnected households. However, our 
calculations show that gas costs are only slightly 
higher than those of wood, with a much better heat-
ing output and less polluting for the environment. 
We also have to remind to point out the 5-fold high-
er amount of the heating subsidy as compared to 
that for wood. 
 

Considering these premises, they can also 
be applied and used as a reference in an 
attempt to assess the future development 
potential of the Romanian gas market con-
sidering Romania's available gas reserves. 
We suggest the following options:

1. Connection to gas of all households from al-
ready connected UATs. It has to be said there 
are rural UATs (unclear how many without some 
accurate ANRE data) with both connected and 
unconnected localities (villages). In certain situ-
ations, the difficult topography or low number of 
potential consumers do not justify the expense. 
However, the unconnected households from al-
ready connected localities can be prioritized.

2. The connection of UATs with at least one al-
ready connected neighboring UAT, prioritizing 
those at short distances. For instance, if all UATs 
within 10 km of connected UATs were connect-
ed to the network, and considering the average 
consumptions per capita, the estimated gas con-
sumption would rise by 700,000 cubic meters.  
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3. Identification of clusters of high population 
density localities, possibly close to the net-
work, which will ensure an ideal cost-bene-
fit ratio between the expansion costs and the 
number of consumers.  

4. Adding a social component to the econom-
ic profitability calculations. As shown by our 
prior research on energy poverty, around one 
quarter of Romanian households are affected by 
this phenomenon, and although the overlapping 
is difficult to measure, we sense there is a cor-
relation between these households and the un-
connected ones (which implicitly use fire wood), 
either because they are unable to cover the con-
nection and consumption costs, or because the 
locality is not connected. The localities most 
affected by energy poverty can be identified by 
authorities based on data (not always transpar-
ent or available to the public or researchers) on 
population income, tax income, wood consump-
tion or social-demographic characteristics of the 
population.  

The fourth variant would be best suited to assist 
the preparation of sound public policies, which would 
take into account the ultimate increase in living stan-
dards, which would require effort and involvement 
from central and local authorities, businesses, lo-
cal communities, going beyond mere calculations of 
costs and profitability ratios relative to public or pri-
vate expenses. Moreover, this scenario would reflect 
the characteristics of the Romanian population and 
housing stock, being also feasible from the stand-
point of the existing gas resources which can be 
partially committed to this goal and in line with the 
renewables transition goals (still too costly to be im-
plemented in poverty-stricken areas) and the goals 
of reducing harmful emissions. 
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