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The previous REKK pol icy brief examined short-term suppl y side options avai l abl e for the EU to substitute for an annual
vol ume of Russian gas (1 560 TWh) through the upcoming 2022/2023 winter. With short-term al ternative pipel ine sources
maximized, onl y an additional 500 TWh (~50 bcm) of LN G is avai l abl e to the EU.

Sti l l the EU woul d be forced to reduce short-term gas demand by about 1 000 TWh (~1 00 bcm) to make up the difference.
This woul d come at very high cost given gl obal market dynamics, adding approximatel y EUR 1 00 bi l l ion to the bi l l for
European consumers. That is where this pol icy brief picks up, to determine the short-term demand side and fuel switching
potential across three main sectors – power, heat and industry. This short study finds that:

W I n a worst-case emergency scenario, power and heat sector switching to coal can nearl y match the val ue on its own
(990 TWh). This woul d increase EU coal power pl ant uti l ization from 44% in 2021 to 72% and commensurate CO2
emissions.

W Vol untary heat reduction in residential and services bui l dings by 1 °C coul d save 85 TWh.
W I ndustry sector switching potential is l imited (276 (TWh)

Considering a bl oc of the EU27+UK+9 Contracting Parties1 of the Energy Community, the three main sectors were responsibl e
for 97% (4937 TWh) gas consumption in 2020:

W El ectricity and heat generation - 37% (1 823 TWh)
W Residential and services - 36% (1 779 TWh)
W I ndustry - 24% (1 1 95 TWh)
W Transport and other – 3% (_TWh)

Each sector with over 5% share wil l be eval uated and anal ysed in the fol l owing sections.

http://rekk.hu/rolunk/rekk_alapitvany
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l imit heating temperature to pay l ess. This demonstrates
the power of price signal s to expl oit househol d demand
fl exibi l i ty, but in Central Eastern Europe (CEE) househol ds
are typical l y not exposed to these market prices and pay a
regul ated rate. M oreover, the various countries have
different preferences for indoor heat, some heating
bui l dings more than others.

I f the price does not provide the signal , governments can
request consumers turn down the thermostat. Whi l e there
is no direct financial cost (in fact the consumer is ‘saving’),
i t does affect comfort l evel and depends on proactive
government communication and vol untary cooperation.
Such consumer information campaigns are l ess preval ent in
CEE, and there is even a counterexampl e in H ungary with
the government impl oring consumers not to l ower
thermostats.

HEAT DEMAND IN BUILDINGS

H eat demand is by nature seasonal and highl y variabl e,
depending on temperature, the state of the bui l ding stock,
and consumer behaviour. For the purposes of this study, a
simpl e top-down approach is used to fit a l inear
rel ationship between dai l y gas demand and heating degree
days (H DD) at the country-l evel .

First, the consumption figures were derived from the
EN TSOG transparency pl atform which tracks dai l y gas fl ows
across the European gas transmission network by l isting
entry and exit vol umes. 2 The exit to distribution networks
represents bui l ding heat and hot water demand, whi l e the
final consumers are l arge el ectricity and heat generation
pl ants or industry, such as cement and steel factories. Then
H DDs were cal cul ated using the Eurostat methodol ogy: if
the dai l y average temperature is bel ow 1 5°C, then H DD is
equal to 1 8°C minus the dai l y mean temperature, otherwise
it is 0.

H DDs were then fitted to the dai l y gas consumption of each
individual country. The effect of heating bui l dings to l ower
indoor temperature was estimated as a function of l ower
H DDs cal cul ated as 1 7°C minus the dai l y mean temperature,
instead of 1 8°C.

Based on the l inear rel ationship, the effect of a l ower heat
setting on total consumption coul d be determined: a 1 °C
reduction in heat temperature equates to 5% l ess
consumption, 2°C to nearl y 9%, and 3°C 1 4%. This 0.5-3°C
adjustment transl ates to 51 -305 TWh (~5-30 bcm). I t must
be said that consumer behaviour cannot be monitored or
enforced easi l y, and the above estimate assumes that 1 00%
of the househol d consumers appl y the temperature
reduction.

I n real ity, the high European gas price environment of l ate
2021 to earl y 2022 triggered some demand response from
househol ds. I n Bel gium, househol d non-weather adjusted
demand fel l by 1 6% in January compared to the year before,
and then 1 8% in February – though this was partl y a
consumer response to the invasion of Ukraine. A M arch
2022 UK survey reported that 43% of househol ds are using
l ess gas and el ectricity because of the high cost of energy.
I n an onl ine questionnaire conducted in l ate 2021 , 2/3rds of
interviewed French househol ds indicated that they woul d

FIGURE 1 . POTENTIAL NATURAL GAS SAVINGS BY SECTOR, TWH/YEAR FIGURE 2. POTENTIAL NATURAL GAS SAVINGS BY COUNTRY, TWH/YEAR

Sou rce: REKK esti m ati on Sou rce: REKK esti m ati on

1 Th i s reg i on i n cl u d es th e fol l owi n g cou ntri es: Bel g i u m , Bu l g a ri a , Czech Repu bl i c,

Den m a rk, G erm a ny, Eston i a , I rel a n d , G reece, Spa i n , Fra n ce, Croati a , I ta l y, Cypru s,

Latvi a , Li th u a n i a , Lu xem bou rg , H u n g a ry, M a l ta , N eth erl a n d s, Au stri a , Pol a n d ,

Portu g a l , Rom a n i a , Sl oven i a , Sl ova ki a , Fi n l a n d , Swed en , U n i ted Ki n g d om ,

M onten eg ro, N orth M a ced on i a , Al ba n i a , Serbi a , Bosn i a a n d H erzeg ovi n a , Kosovo

(u n d er U n i ted N ati on s Secu ri ty Cou n ci l Resol u ti on 1 244/99), M ol d ova , U kra i n e,

G eorg i a

2 Data ava i l a bl e for 20 cou ntri es coveri n g 94% of EU 27+U K+En C n atu ra l g a s

con su m pti on : G erm a ny, U n i ted Ki n g d om , I ta l y, Fra n ce, N eth erl a n d s, Spa i n , U kra i n e,

Pol a n d , Bel g i u m , Rom a n i a , H u n g a ry, Au stri a , Portu g a l , Bu l g a ri a , Croati a , Sl oven i a ,

Li th u a n i a , Czech Repu bl i c, Sl ova ki a , G reece

3 For th e m i ssi n g cou ntri es, a si m i l a r n ei g h bou ri n g m a rket wa s sel ected to a ssess

th e effects (e.g . rel ati ve effect of 1 d eg ree Cel si u s red u cti on on Bel g i u m wa s a ppl i ed

for Lu xem bou rg a s wel l ).

4 I EA esti m ates a 1 0 bcm g a s d em a n d red u cti on potenti a l for th e EU rel ated to 1

Cel si u s d em a n d red u cti on , see I EA  (2022):   A  1 0-Poi nt  Pl a n   to  Red u ce  th e  Eu ropea n

U n i on ’s  Rel i a n ce  on   Ru ssi a n   N atu ra l   G a s

5 Ook  d e  th erm osta at  een   g ra a d j e  l a g er  g ezet?  Vl a a m se  g ezi n n en   verbru i kten

voorbi j e  m a a n d en   veel   m i n d er  g a s

6 Coron avi ru s  a n d   th e  soci a l   i m pa cts  on   G reat  Bri ta i n :   1 8  M a rch   2022

7 N ea rl y  2   i n   3   Fren ch   peopl e  tu rn   d own   th e  h eati n g   to  red u ce  th ei r  bi l l .

8 e.g . H u n g a ri a n con su m ers ten d to h eat th e bu i l d i n g s to h i g h er tem peratu re th a n

G erm a n con su m ers. Csu tora , M . et a l (2021 ): Th e G rou n d ed Su rvey – An i nteg rati ve

m i xed m eth od for scru ti n i zi n g h ou seh ol d en erg y beh avi or, Ecol og i ca l Econ om i cs,

Vol u m e 1 82, 2021 ,1 06907, https: //d oi .org /1 0.1 01 6/j .ecol econ . 2020.1 06907.

https://www.vrt.be/vrtnws/nl/2022/03/21/ook-de-thermostaat-een-graadje-lager-gezet-vlaamse-gezinnen-ver/
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/healthandwellbeing/bulletins/coronavirusandthesocialimpactsongreatbritain/18march2022#household-finances-and-cost-of-living
https://batinfo.com/en/actuality/nearly-2-out-of-3-French-people-turn-down-the-heating-to-reduce-their-bill_19769
https://www.iea.org/reports/a-10-point-plan-to-reduce-the-european-unions-reliance-on-russian-natural-gas
https://www.iea.org/reports/a-10-point-plan-to-reduce-the-european-unions-reliance-on-russian-natural-gas
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INDUSTRY

The industrial sector uses gas either as direct feedstock or
to generate high-temperature heat for industrial processes.
Feedstocks can’t be repl aced in the short-term but
industrial heat can be switched to a substitute fuel if the
infrastructure is in pl ace.

For this exercise, we assume cement, iron and steel have
the capabi l i ty to switch from natural gas to oi l or other
fossi l fuel s. Together these three sub-sectors make up 25%
of industrial demand, or 276 TWh.

POWER AND HEAT GENERATION

This study onl y takes into account power pl ants because
there is no avai l abl e database for heating pl ants. I n 2021 ,
natural gas accounted for 20% of el ectricity generated (600
TWh) in the EU27+UK+EnC bl oc. The consumption can be
estimated using the basel ine assumption of 50% efficiency,
5% sel f-consumption, and 90% technical avai l abi l i ty,
total l ing 1 265 TWh.

Switching must meet two criteria: (i) the technol ogy cannot
be intermittent and (i i) spare capacity must be sufficient to
ramp up production. This excl udes both renewabl e energy
sources (RES-E) that cannot ‘ramp up’ production in this
short time frame and nucl ear power, which sits at ful l
capacity, l eaving onl y fossi l l ignite, coal and oi l -based
al ternatives. I n 2021 , these fossi l instal l ations were running
an average of 44%. I f uti l ization is pushed to 72% these
sources woul d meet a 600 TWh gap in el ectricity produced
by natural gas. M ost of this additional generation is from
carbon intensive hard coal (68%) and brown coal and
l ignite (1 8%), which woul d increase the CO2 emissions by
nearl y 80%.

I n the real worl d, infrastructure bottl enecks and l ocational
avai l abi l i ty woul d constrain the potential of these pl ants.
The REKK EPM M (European Power M arket M odel ) can
address this by model l ing the amount of energy in the
system that woul d not switch even with prohibitivel y high
gas prices. This “minimum natural gas-based generation,”
was estimated to be 1 34 TWh, equating to ~282 TWh/year
natural gas consumption. Given the 1 265 TWh of total gas
consumption in the power sector in 2021 , this impl ies that
990 TWh/year is capabl e of switching to other fuel s.

SUMMING UP ALL SECTORS

Based on the above assumptions, the potential of each
sector to reduce gas consumption is presented bel ow.

Accounting for interconnector capacity constraints, the
theoretical switching potential of the power and heat sector
is 780 TWh. By increasing the uti l ization of fossi l (al most
excl usivel y coal ) pl ants from 44% to 72%, nearl y al l natural
gas in the el ectricity sector can be substituted. I n addition,
l owering thermostats by 1 °C can save 1 00 TWh and industry
can contribute and additional 280 TWh reduction. I t shoul d
be noted that these numbers rel ate to maximum potential
with no associated costs.

Al together an estimated 1 300 TWh/yr of short-term gas
demand reduction can be achieved with existing
infrastructure, which is 80% of Russian gas consumed in
2020 (1 560 TWh).

CONCLUSION

The headl ine ‘quick and dirty’ sol ution switching from
natural gas to l ignite and coal shoul d onl y be considered for
extreme emergency scenarios if Russian gas is cut
suddenl y, compl etel y and unexpectedl y. This shoul d not
steer away from Europe’s l ong term decarbonisation pl ans
which natural l y reduce exposure to Russian gas imports,
but rather serve as an i l l ustration of the short-term
resi l ience of the current European energy sector.

H ousehol ds can impl ement basic energy efficiency
improvements (e.g. insul ation of windows, doors, etc.) to
al l eviate the discomfort associated with a drop in the
thermostat, and go a step further by switching from gas to
biomass or el ectric heating in the medium term. This
potential is not assessed here due to a l ack of data.

Taking al so into consideration suppl y side options
highl ighted in our previous pol icy brief, there are ampl e
suppl y and demand side sol utions capabl e of responding to
a cut in Russian natural gas suppl y: (i) increasing LN G and
pipel ine fl exibi l i ty from other suppl iers; (i i) al l owing price
signal s to reduce consumer heat demand; (i i i ) readying coal
pl ants for a security of suppl y emergency. Besides these
more extreme immediate responses avai l abl e for the 2022-
2023 winter, the medium and l ong-term sol utions for
ending Russian energy dependence are at the heart of the
European Green Deal , namel y RES depl oyment, energy
efficiency measures, and el ectrification of heating.

We are grateful for the useful insights and comments of
András Vékony, András M ezősi , Adrienn Sel ei , N ol an
Theisen and Lászl ó Szabó. The content is the sol e
responsibi l i ty of the authors.

9 An offi ci a l l etter d i stri bu ted by th e H u n g a ri a n G overn m ent to a l l reg i stered for

COVI D va cci n ati on s 22 M a rch 2022 m a kes a n expl i ci tl y n eg ati ve con n otati on to th e

i n i ti ati ve su pported by „th e vi ce presi d ent of th e Eu ropea n Com m i ssi on a n d som e

oth ers” to l ower th e th erm ostats a s a m ea su re th at n eg ati vel y effects H u n g a ri a n

h ou seh ol d s a n d a g a i n st wh i ch th e H u n g a ri a n G overn m ent wi l l protect i ts

con su m ers.

1 0 I n crea sed ren ewa bl e i n sta l l ati on s m i g ht a l l evi ate th i s i ssu e.

1 1 Em i ssi on fa ctors ba sed on 2006 I PCC G u i d el i n es for N ati on a l G reen h ou se G a s

I nventori es Ch a pter 2 Stati on a ry com bu sti on : N atu ra l g a s 56 1 00 kg /TJ, H a rd coa l

94 600 kg /TJ, Li g n i te 1 01 000 TJ /kg , Oi l 74 1 00.
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REKK FOUNDATION

The goal of the REKK Foundation is to contribute to the

formation of sustainable energy systems in Central Europe,

both from a business and environmental perspective. Its

mission statement is to provide a platform for open-ended,

European-wide dialogue between government and business

actors, infrastructure operators, energy producers and

traders, regulators and consumers, professional journalists

and other interested private entities. The Foundation will

develop policy briefs and issue papers with forward-looking

proposals concerning challenges posed by energy and

infrastructure systems and organize regional forums allowing

stakeholders to become familiar with the latest technological

and regulatory developments within the industry.
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TABLE 1 . DETAILED SAVING POTENTIALS BY COUNTRY AND SECTOR, TWH/YEAR




