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Domestic Gas Demand: a Trend towards Stagnation?

Gas demand in russia has been stagnating since 2011 although 
all projections had promised its growth. since 2006, demand for 
natural gas from industry and utilities sectors as well as from 
households has changed little despite significant transformations in 
the national economy. electric power sector was the only segment 
with pronounced dynamic changes that set a gas demand trend for 
the whole country.

as for the current projections, the state bodies see the prospects 
of gas demand as highly positive, notwithstanding the negative 
tendencies of the past. foreign analysts change their forecasts from 
year to year predicting either growth or recession.

russia’s gas industry players have no common stand on projecting 
the long-term gas demand. Under such circumstances, it is difficult 
for companies to develop their strategies and for the government – 
to improve its gas market regulations. uncertainty has a negative 
impact on the industry reducing investment activity and thus curbing 
the implementation of the gas production potential in russia.

 
Main conclusions of the study

 � Gas demand peaked in 2011, and starting thereafter decreased 
by 20 bcm to 457 bcm in 2016. this trend is attributed to sluggish 
electricity demand growth and shrinking heat demand, in part 
due to the achievements in energy efficiency.

 � the capacity supply agreements program (csa) in the electric 
power sector has become the key contributor to the gas 
demand decline. Commissioning of new highly efficient NPPs 
and tPPs coupled with very moderate growth in electricity 
demand have caused gas demand to shrink by about 14 bcm 
over 2011 to 2016.

 � Gazprom’s position in the domestic market has faltered due 
to stagnant demand: its monopoly power was undermined by 
independent gas producers that provided 43% of supply in 2016. 
under the present regulatory model, Gazprom’s competitors 
are allowed to sell gas below the regulated price, which 
enables them to market all the volume they produce. this is 
the logic underlying the current market model; however, it was 
originally intended that in a growing demand environment this 
approach would not affect Gazprom’s share substantially. 

 � Gazprom’s gas infrastructure expansion efforts have not lead 
to the increase of gas demand from households due to better 

summAry
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energy efficiency of new housing. Therefore, the social function 
is becoming increasingly costly for the company, especially 
if we take into account lower gas prices for households as 
compared with industrial tariffs.

 � Gas-to-chemicals is the only promising sector of gas demand 
in russia. Low domestic feedstock prices secure highly-
competitive positions of russian gas processing companies in 
the world markets.

 � current gas demand attributed to natural gas vehicles (nGVs) 
amounts to 0.5 bcm or 0.1% of total demand. even a high 
development rate of this segment would not have a significant 
impact on the market.

 � this paper considers two gas demand scenarios for russia up 
to 2030: the Baseline and the Gas saving. they both assume 
the same economic growth conditions but differ in how quickly 
and massively energy efficient equipment will be introduced.

 � according to the Baseline scenario of VYGon consulting, 
demand for gas in russia will be growing slowly to reach 469 
bcm by 2030. the growth will be secured by electric power and 
gas-to-chemicals sectors while demand in other industries 
will not change significantly.

 � the Gas saving scenario implies a sizeable improvement in 
fuel efficiency that will reduce gas demand to 411 bcm by 2030. 
it may be driven both by higher domestic prices and faster 
development of technologies.

 � under the Gas saving scenario, the key contribution to gas 
demand decline may come from the electric power sector (-27 
bcm by 2030) in case most tPPs in russia are transferred to 
CCGT operations with their average efficiency nearing 50%. 
This modernization can be justified with either a doubling of 
gas prices up to 8,000 rub./thous. cm or additional government 
incentives for ccGt application provided through targeted 
support to power engineering manufacturers.

 � the achievement of res development targets and growth of 
green electricity generation to 50 bln kwh is likely to cause the 
gas demand to decrease by another 10 bcm.
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russia has one of the largest natural gas reserves in the world second 
only to Iran, according to BP, and ranks second after the United States 
in terms of gas production. the untapped gas production potential 
in russia totals around 150 bcm per year with the average annual 
production of 650 bcm (fig. 1). Limited capacity of markets prevents 
this potential from being realized.

about 30% of produced gas is exported, while the potential for 
increase in exports to the west is largely curbed by gas importers due 
to geopolitical reasons. the domestic market, which in fact serves 
as the driver of the russian gas sector, has been facing stagnation 
since 2011. Is it still possible to reverse this trend and fulfill the huge 
potential of gas production?

* Production includes imports (≈1 bcm).

Source: Gazprom, Ministry of Energy, VYGON Consulting

Fig. 1. Gas supply and demand balance in Russia (excl. gas transit), bcm
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The current official projections indicate that demand will be increasing 
in the long term, which is also confirmed by historical data as a growth 
trend emerged six years ago. however, gas consumption started to 
decline in 2012; moreover, the demand decrease was observed up 
until 2015. 

Discrepancy between facts and expectations casts doubt on 
whether future gas demand will be on the rise. it is only possible 
to verify the correctness or fallacy of the existing forecasts if we 
conduct a comprehensive analysis of dynamics and patterns of gas 
consumption, as well as the validity of scenario assumptions.

AnAlysis of gAs 
demAnd trends
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natural gas plays a key role in the fuel and energy balance of russia 
as it accounted for 52% of 964 mtce total consumption in 2015 (draft 
energy strategy up to 2035). in 2016, electricity and heat generation 
consumed 53% or 243 bcm of gas, while the industrial consumers 
accounted for 129 bcm (fig. 2). together, these sectors shape the 
market demand for gas (82% or 373 bcm) reflecting the end-users’ 
needs. The remaining 18% came from auxiliary use required to ensure 
the functioning of the gas industry. it includes the needs of the gas 
transmission network and subsoil users, as well as processing at 
GPPs. each of these segments ceases to exist on its own, in isolation 
from the market consumers.

Source: Rosstat, Ministry of Energy, VYGON Consulting

Fig. 2. Gas demand structure in Russian internal market in 2016, bcm
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changes in gas demand were characterized by the upward trend 
before 2011 (except for the 2009 recession), and then a period 
of stagnation began and went on up to the present moment. the 
consumption fell from 473 bcm in 2011 to 457 bcm in 2016 hitting 
a 444 bcm local minimum in 2015. this situation can be attributed to 
a number of reasons, among which energy efficiency is paramount. 
the economic recession also played a role, although it manifested 
itself only in 2015, four years after the beginning of the demand 
decline trend.

the high share of gas in russia’s fuel and energy balance is attributed 
to the implementation of the “gas pause” concept and low gas prices. 
Back in 2006, the price of gas per tce was twice as low as that of steam 

DeMAND Structure 
AND chANgeS
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coal, however the ratio has changed in the process of indexation, 
and by 2016 gas cost more than coal by 10%. in parallel with the 
rise in prices, the economy ceased to develop intensively causing 
sluggish energy demand. the existing consumers were forced to save 
resources while the new ones focused on using advanced equipment 
from the outset. as a result, gas demand in 2016 decreased to the 
2006 level.  

Source: Ministry of Energy, Rosstat, VYGON Consulting

Fig. 3. Russian gas demand structure and dynamics, bcm
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the electric power industry (156 bcm in 2016) has undergone serious 
changes over the reviewed period as this segment was driving not 
only the market consumption but also the aggregate demand for 
gas (fig. 3). other sectors have remained virtually unchanged over 
the last 10 years and cumulatively have had a minimal impact on the 
dynamics of the domestic market demand.

it was the electric power sector that secured 11 out of 15 bcm of 
total gas demand growth in 2006-2011, and similarly, the decline 
in electricity generation contributed 14 of the 16 bcm slump in the 
russian gas demand in 2011-2016. oppositely directed trends of 
the main market driving force are worth looking at in more detail 
since only a comprehensive retrospective analysis will allow to make 
reasonable conclusions about the prospects of natural gas demand 
in the electric power industry.
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the industry has seen several significant changes in 2006-2016, 
including such notable phenomena as the rapid growth in electric 
energy consumption turning into stagnation, redistribution of 
generation in favor of NPPs and significant efficiency improvements 
of gas-fired TPPs (Fig. 4). 

Source: VYGON Consulting

Fig. 4. Drivers of gas demand change in electricity generation, bcm
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Before 2011, tPPs used to step up their generation to meet the rising 
demand for electricity thus fostering increased gas consumption. the 
situation changed in 2011-2016 after gas-fired TPPs in the European 
part of Russia were off-loaded. 

10 bcm of gas remained unclaimed over that period. the reason is 
the growing electricity output due to commissioning of new units and 
improved installed capacity utilization rates (capacity factor)1 at nPPs.

1 capacity factor is the ratio of actual electrical energy output to installed capacity.

eLectrIc POwer SectOr
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Higher efficiency of TPPs, new capacity additions and increased 
utilization of the existing nPPs resulted from the implementation 
of the csa program2 designed to modernize and expand generating 
capacity to prevent the looming capacity shortage. it was expected 
shortly before the 2008 recession that electricity consumption would 
be rising at a 4% per year rate (fig. 5).

* Data on United Energy System of Russia (excl. isolated grids).

Source: VYGON Consulting

Fig. 5. Impact of electricity demand expectations on installed plant capacity additions
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to prepare for such changes, decisions were made that resulted in 
the addition of 26 Gw of new tPP capacity over 2008-2016, 4 Gw of 
NPP and 4 GW of HPP capacity in the Unified Energy System (UES).

Yet, the actual electricity demand only grew by 7% from 2006 to 2016, 
and that could have been covered without new capacity additions on 
the most part of the territory of the russian federation.

the ues generating capacity surplus over the actual peak 
consumption in 2008 amounted to 63 GW and de facto was sufficient 
to meet demand with account for transmission constraints, locked-in 
reserves and scheduled maintenance. however, the surplus rose by 

2 capacity supply agreement.
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another 20 Gw by 2016, i.e. new capacity essentially served as an 
additional reserve for the system.

it should be noted though that due to the features of the electricity 
market, other things being equal, priority in generation is given to 
nPPs and hPPs. tPPs, with the exception of the must-run plants, are 
loaded by residual principle. thus, the surplus of generating capacity 
accumulated in 2008-2016 in relation to electricity demand affects 
the average capacity factor for tPPs.

Gas-fired TPPs accounted for almost entire incremental thermal 
capacity (15 out of 16 Gw) with the installation of modern highly 
efficient units (Fig. 6).

* Heat rate is a certain quantity of conventional fuel (usually given in grams of coal equivalent) required to produce
* 1 kWh of electric energy. 

Source: VYGON Consulting

Fig. 6. Impact of electricity output structure of gas-fired TPPs on heat rates
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The share of the most efficient combined-cycle gas turbine units 
(ccGt) amounted to 17% by 2016 (a 10% growth since 2010), while 
that of gas turbine plants (Gt) rose from 3% to 5%. 

A noticeable increase in generating capacity of gas-fired TPPs was 
accompanied by stagnation in electricity consumption. the csa 
program that assured the return of investment resulted in the 
redistribution of generation in favor of more efficient CCGT TPPs, 
which have the average capacity factor of 66% and efficiency of 50-
55%, while for steam power plants (sPPs) these indicators amount 
to 43% and 30-35%, respectively.

A shift in generation to the benefit of new TPPs with the unchanged 
total electricity output has caused gas demand to drop: in 2010–2016 
heat rates3 declined by 6%.

as noted above, in scheduling various generators the priority is given 
to chPPs (co-generation based district heating), nPPs and hPPs, 
while TPPs are marginal providers. Since gas-fired generation is 
located mostly in the western part of russia, nPPs are the  major 
factor of the demand for its load. commissioning of new nPPs and 
their expanded use lead to reduced capacity factors for gas-fired 
tPPs (fig. 7). 

There is a similar pattern in Siberia with coal-fired TPPs and HPPs 
being on opposite sides. Strong fluctuations in capacity factors of 
these two electricity generation sources are due to inability to control 
the total volume of water resources: coal-fired TPPs are used to their 
maximum in dry years amid limited hydro output, and vice versa.

It is also important to note that in the east of Russia gas-fired 
generation is not playing any significant role in the energy mix due 
to undeveloped gas transportation infrastructure and short supply of 
gas. however, the construction of pipeline projects is constrained by 
not only high costs but also low economic viability of such projects. 
in that part of country the use of steam coal is more economically 
advantageous; the bulk of it (about 70%) is consumed in the siberian 
and urals federal districts located close to coal production regions 
(Kuznetsk basin, Kansk-achinsk, ekibastuz). also, gas substitution 
is fraught with negative consequences for the coal industry. It is 
almost impossible to export new volumes of coal in the short term 
since the existing infrastructure (railways and ports) is now used at 
100% capacity.

3 Heat rate of gas-fired power plants is the consumption of gas expressed in grams 
of coal equivalent per 1 kWh of produced electricity.
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Source: VYGON Consulting

Fig. 7. Zones of interfuel competition in the Russian electric power sector
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although other sectors of gas consumption cumulatively do not 
greatly affect the dynamics of gas demand in Russia, each individual 
one is influenced by specific factors. This also applies to the main 
segments such as heat supply, industry as well as auxiliary use and 
losses. for example, the consumption of gas by households is not 
on the rising trend despite gas infrastructure expansion, and gas 
consumption has been declining in metallurgy while growing in the 
gas-to-chemicals sector.

Other SectOrS
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heat supply

The next major gas demand segment after electricity generation 
is heat supply, where households and public utilities are the main 
categories of consumers. utilities include district boiler plants, 
while households gas demand comes from boilers and stoves. co-
generation of heat and electricity at tPPs is referred to the electric 
power industry under this classification, since it is not possible to 
attribute consumed gas to each output product of generation.

In 2016, gas-fired boilers accounted for 29% of all centralized heat 
supply sources (Fig. 8). Another major source is gas-fired TPPs 
(39%), while the rest includes mainly coal, less often fuel oil and 
other feedstock. total heat supply has, according to rosstat, plunged 
from 1,419 to 1,238 Gcal by 13% over 2009–2016; however, it appears 
that this figure does not correspond to reality. Gas boilers reveal the 
flaw in statistics: the decline by one third in heat supply took place in 
the midst of stagnating gas demand (37 bcm per year).

Source: VYGON Consulting

Fig. 8. Gas demand and heat supply from boilers
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straightforward interpretation implies that there is the reduction in 
both heat generation efficiency and gas demand. However, actually 
heat generation and heat supply were not equivalent. 
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statistical accounting was made on the basis of supply, which in turn 
was calculated according to standard values not reflecting the real 
energy generation. With the advent of energy metering equipment 
on the demand side, retail companies gradually stopped inflating 
heat supply indicators, which by now have almost converged with 
generation metrics.

the situation is similar with the households demand: connecting new 
consumers does not result in a higher gas demand. the observed 
growth in the level of gasification (Fig. 9), as it seems, should assume 
increased gas consumption. 

However, the gasification rate rose from 63% to 67% in 2010-2016, 
while the demand by both utilities and households has not changed 
much remaining at around 87 bcm. such dynamics are, for the most 
part, due to lower efficiency of gasification, i.e. new users create less 
demand than they used to do in previous years.

increasingly more remote and sparsely populated towns and villages 
with low demand potential are getting connected. it is important that 
even the very calculation methodology for the level of gasification 
is based on counting the number of connected households, while 
it does not account for the "size" of the consumer. secondly, fuel 
demand from already connected households decreases, which is 
due to improvements in thermal insulation of housing and better 
fuel efficiency of heating boilers.

for Gazprom, that bears the most part of gas supplies to the 
utilities and household, no growth in demand under new gasification 
programs implies direct losses. construction of costly infrastructure 
accompanied with defaults in payments, low gas rates for households 
and increasing competition from independent gas producers worsens 
the performance of the gas transmission network owner.

other companies have no such commitments, as they work with 
major credit-worthy players leaving the non-liquid sector to Gazprom. 
the situation is unlikely to change under the current model of market 
regulation, and Gazprom will have to abide with its gasification 
targets set by the state.
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Source: VYGON Consulting

Fig. 9. Gasification rates and gas demand in heat supply
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Industry

industrial gas consumption covers seven major segments and a 
broad group of other consumers (fig. 10). the key non-fuel segment 
of industry is gas-to-chemicals, while the combined use of gas is 
attributed to metallurgy and cement production. the rest of the 
industry, with a few exceptions, consumes gas to generate its own 
heat, or less frequently, electricity. Even the petrochemical industry 
uses just 0.5 bcm of methane per year for pyrolysis plants, while the 
remaining 10.5 bcm are used as a source of heat generation.

total industrial gas demand remained at the same level of around 
130 bcm in 2006-2016. However, some segments showed different 
directions of change. above all, these are the growth in gas-to-
chemicals and decline in metallurgy that require detailed examination. 
Changes also took place in oil refining, petrochemicals, cement 
production and transport (see the insert “methane as a motor fuel is 
not that cheap” below).
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Source: GAZ, VYGON Consulting
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Methane as a motor fuel is not that cheap

CNG vehicles are spreading very slowly despite government subsidies granted for purchase of the more expen-
sive natural gas vehicles (NGVs) and notwithstanding Gazprom's efforts to develop the infrastructure. 
Consumption of natural gas by car fleet barely exceeds 0.5 bcm, or 0.1% of total demand in Russia. Out of total 
Russian fleet of 49.7 million vehicles, the number of methane-powered NGVs amounts to only 149 thousand, or 
0.3%. Only 330 CNG filling stations are available to motorists versus about 30 thousand traditional petrol 
stations.

Average methane price is 13 rubles per cubic meter, while a liter of 92 RON gasoline would cost three times 
more, although their calorific value is comparable. In the price context, low popularity of CNG vehicles may 
seem inconsequent. However, if we calculate the total ownership cost for vehicles with different types of fuel, 
everything falls into place.

A good example is the commercial model GAZelle Business produced by GAZ which is supplied with all types of 
engines. It turns out that the LPG-powered option is the most advantageous in terms of acquisition and owner-
ship for mileages up to 115,000 km. The CNG-powered vehicle outstrips other options only aster that limit due 
to accumulated benefits.

LPG seems to be the main barrier to the spread of CNG-powered vehicles. Liquefied gas is slightly more expen-
sive, but conversion to this type of fuel is much cheaper. Coupled with the lack of filling stations, methane loses 
all its attraction for car owners.
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Methane consumption in oil refining has doubled over 2006-2016 up 
to 5 bcm as a consequence of growth of refinery processing volumes 
(up by 27% or 59 mt) and higher light product yields (due to higher 
hydrogen needs at motor fuel hydro-treating and hydrocracking 
units).

the growth of gas consumption in the petrochemical industry (+2% up 
to 11 bcm over the period under consideration) was almost entirely 
due to rising heat demand, as a consequence of increasing production 
of polymers and organic chemistry products.

cement production started to decline with the onset of the economic 
recession (20% decline to 55 mt in 2014-2016), and that immediately 
affected gas consumption which fell down by 25% to 6 bcm over the 
same time period. The extra 5% reduction in gas demand reflects the 
conversion of plants to solid fuel (coal) due to the rapid increase in 
gas prices. similar substitution occured in metallurgy.

Source: VYGON Consulting

Fig. 10. Structure of industrial gas consumption, bcm
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in previous years, metallurgy used to be the largest gas-consuming 
industry, but its gas demand declined from 30 to 24 bcm in 2006-2016 
(Fig. 11) due to fierce inter-fuel competition with coal.

methane is used primarily for cast-iron smelting as a reducing 
agent along with coke oven gas, as well as for furnace heating. its 
attractiveness for use in the steel industry declined as the cost of 
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natural gas increased. in 2006, the price of gas per tce was two times 
less than that of coal4, but already by 2012–2013 the prices of gas and 
coal evened out and by 2016 the gas price was 9% higher than that 
of the substitute (0.4 thous. rub. per tce). in recent years, however, 
the volumes of gas consumption in metallurgy have stabilized due 
to the completion of a cycle of works designed to improve energy 
efficiency including the activities on the introduction of solid fuels use.

in addition, the substitution for coke oven gas produced from coal 
took place against the backdrop of stagnating production of iron and 
steel. Zero growth in the industry has been due to its commitment 
primarily to the sluggish domestic market. only 35% is exported, and 
the further export channel expansion is difficult in the light of global 
steel-smelting capacity surplus and existing anti-dumping import 
duties for russian products in some countries.

Source: Rosstat, Ministry of Industry & Trade, VYGON Consulting

Fig. 11. Impact of energy price differential on gas demand in metallurgy
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in contrast to the iron & steel industry, the gas-to-chemicals sector 
is booming: existing plants work at full capacity, some of them are 
expanded and new plants are under construction. Gas demand in the 
sector in 2006-2016 increased by 15% to 24 bcm (fig. 12) and will be 
even greater in the coming years. these dynamics are mainly caused 
by external demand for products. more than two-thirds of produced 
fertilizers and slightly less than half of methanol are exported abroad. 

4 An indicative price per tce differential between gas and steam coal is given.



March 2018         

VYGON Consulting 19

Domestic Gas Demand: a Trend towards Stagnation?

It is notable that exports include not only finished products but even 
raw ammonia (4 mt per year), the basic intermediate product used 
in chemical production.

Domestic consumers purchase gas at relatively low regulated prices. 
for example, in 2016 the average gas price for industrial consumers 
in Germany stood at 250 eur/thous. cm (18,500 rub./thous. cm), 
this being five times higher than the price of gas in Russia. However, 
domestic consumers of gas are usually unable to realize this price 
advantage in foreign markets. electricity supply is technologically 
possible only to areas located along the russian border, metallurgical 
products fall under the western anti-dumping duties, cement 
transportation is costly and so on. Of course, low tariffs for electricity 
and heat serve as an advantage for the industry, but the need to 
transport products, especially the bulk ones, from the depths of the 
country often neutralizes this advantage. 

Source: Rosstat, companies data, VYGON Consulting

Fig. 12. Parameters of the gas-to-chemicals sector
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Gas-to-chemicals companies have no such barriers and their products 
are freely exported abroad competing on an equal footing with the 
largest world suppliers. By gross performance, russia occupies an 
important niche: 9% (15 mt) of world ammonia and 5% (4 mt) of world 
methanol supply. about one third of the output remains in russia but 
most of it is exported to north america and china. russian fertilizers 
are competitive even in distant markets due to low production costs.



VYGON Consulting

March 2018         Domestic Gas Demand: a Trend towards Stagnation?

20

exports of pipeline gas is the monopoly privilege of Gazprom. 
moreover, under federal law no. 117 “on gas export”, “the right to 
export natural gas in the liquefied state is granted to users of subsoil 
areas on the federal subsoil sites who hold a license for subsoil use 
which as of january 1, 2013, provides for the construction of a plant 
for production of natural gas in the liquefied state or transportation of 
extracted natural gas in gaseous state to a liquefaction plant for the 
production of natural gas in the liquefied state”. However, there are 
no regulatory restrictions in case of chemicals produced from natural 
gas. ammonia exports in fact serve as a direct alternative to gas 
exports and it is a widespread practice among domestic producers 
(4 mt per year). 

The only significant drawback to the gas-to-chemicals development 
is the high capital cost (about 70 bln rub. investment) and project 
payback period of around 15 years5 if there are no additional subsidies 
available. that is why it was typical over the last decade to expand 
capacity within existing industrial sites. 

 
Non-market demand

Gas consumption by “auxiliary” sectors has, in essence, no real impact 
on the market although it is reflected in gross terms. For example, 
use of gas for own consumption of subsoil users increased from 21 
to 31 bcm in 2012-2016, which influenced total demand accordingly. 
extra on-site consumption volumes have become a response to 
the increase of emission payments for APG flaring in 2013 with the 
provision of an option to reduce the charge by the amount of capital 
investments in aPG utilization. 

forced to adapt to new conditions, companies increased gas demand 
by maximizing their own consumption for heat and power generation.

APG, non-taxable under the MET, is often cheaper than natural gas 
in terms of final consumer costs. C2+ components separated in gas 
processing add further value to aPG. therefore, all available volumes 
of extracted aPG are supplied to the market thus replacing natural 
gas. the only restriction is either the lack of transport infrastructure 
or high cost of its construction. if it is not possible to supply gas to 
consumers, there are two options: to flare gas or use it for on-site 
needs.

in 2012, only 33 bcm of total 72 bcm aPG production in russia reached 
the market (Fig. 13), while the rest was locked-in at the fields.

5 as estimated for a 1 bcm per year plant located at a Baltic sea port.
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Source: Ministry of Energy, companies data, VYGON Consulting

Fig. 13. APG production and distribution
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in 2016, supplies to end consumers increased to 46 bcm; this is 
comparable with all of the incremental production achieved. additional 
9 bcm obtained through the improved aPG utilization rate in 2012-
2016 that rose from 77% to 87-90% (under various estimates) did 
not reach the market. Given the absence of means to transport aPG, 
producers increased their own consumption by 10 bcm in order not 
to pay higher charges for flaring, and eventually all this neutralized 
the impact of the “new” supply on the market. 

thus, the higher demand from subsoil users caused by more stringent 
APG utilization requirements or additions of new isolated fields has 
been forced and does not reflect the actual market gas needs.

the gas used within the gas transmission network for own 
consumption is not considered as a market demand element either, 
but for other reason. it is solely produced and consumed within 
the structure of Gazprom, with no other companies or consumers 
involved in the process. within Gazprom, gas used for own 
consumption constitutes a cost item that secures greater efficiency 
when minimized. that is why integrated programs are underway 
for modernization and technical re-equipment of gas transportation 
assets. these are designed not only to ensure reliability, but also to 
reduce fuel consumption of gas compressor units (Gcu).
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Sources: Gazprom, VYGON Consulting

Fig. 14. Gas transmission network gas demand factors
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as a result of modernization, the own consumption of the gas 
transmission network decreased by 9 bcm over 2006-2016. Yet, the 
length of main gas pipelines and single-line branches increased by 
9.2% (14,500 km) and the quantity of compressor units – by 6.1% (223 
units). the most part of gas demand reduction occurred when the 
2011-2015 modernization and re-equipment program was underway.

Decline in the gas consumption of the gas transmission network 
totaled 16 bcm over the eleven-year period, while the better efficiency 
of gas-compressor equipment was not the only factor. Despite the 
system expansion, total gas transmission decreased from 700 to 623 
bcm. half of this reduction (39 bcm) was due to the receded central 
asian gas transit, while the rest was associated with the fall in the 
consumption of Gcus and temporary reduction in gas reception by 
underground gas storage facilities.

the last segment of the non-market demand in fact is not even 
consumption per se. separation of wet components in gas processing 
is only considered as demand to maintain the mass balance of 
supply and distribution. c2+ fractions constitute an integral part of 
the extracted natural gas or aPG. Production is accounted for on 
the field and reflected accordingly in the statistics, while it does not 
matter how this gas is utilized afterwards.
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Gas consumption at GPPs varied in the 15 to 20 bcm range over 
2006-2016 depending on the c1/c2+ ratio of received gas. this 
segment had no big impact on the aggregate demand in russia. it 
is noteworthy that as subsoil users and gas transmission network 
showed pronounced patterns of gas demand change, these sectors 
cumulatively offset their impacts. Therefore, any auxiliary demand 
and losses taken together with the non-market segment have had 
no effect on the overall gas demand dynamics.

the current energy strategy of russia up to 2030 (es-2030) approved 
in 2009 assumes in its conservative scenario that gas demand will 
grow up to 605 bcm by 2030. this level may seem extraordinary now, 
but when this strategy paper was first developed the gas demand 
used to grow at a 1.6% average annually rate starting from 2001. 
Significant economic growth was expected throughout the whole 
forecasting horizon coupled with higher electricity demand, industrial 
development and intensive gasification. In particular, a spectacular 
increase in gas demand was assumed for eastern siberia and the 
far east due to massive expansion of gas pipeline projects.

Source: current Russian Energy Strategy (ES-2030), drast Energy Strategy (ES-2035) of 01.02.2017

Fig. 15. Gas demand projections under Russian Energy Strategy, bcm
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the forecasts developed in the peak consumption year have become 
irrelevant almost immediately after their publication as the downtrend 
became visible in 2012. Later drafts of the Energy Strategy accounted 
for the contemporary trends. The current ES-2035 draft published on 
01.02.2017 assumes gas demand to grow to mere 494 bcm by 2030, 
which is lower than the es-2030 level by more than 100 bcm. this 
forecast seems more realistic, but it is still perceived as an optimistic 
scenario given the stagnating demand in recent years.

The way the state officially sees how changes in gas demand are 
likely to occur hampers the dialogue among the gas industry players.

in particular, this is relevant for the fact that independent producers 
“squeeze” Gazprom out of the domestic market. The current regulatory 
model assumes that preferences for independent suppliers may 
allow to raise the level of competition, but will not affect Gazprom 
significantly. However, an opportunity to attract consumers by selling 
gas below the regulated price resulted in the redistribution of the 
market. Gazprom’s share has dropped to almost 50% as the company 
simply failed to compete with independent suppliers in price terms. 
no one expected such developments because of the assumptions 
about the long-term growth in gas demand in russia.

** Usually published with a two-year delay.
** Timescale indicates the release year of relevant reports.

Source: IEA

Fig. 16. Changes in IEA forecasts against on actual gas demand trend
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foreign analytical agencies are more cautious in their assessments 
of the gas demand growth in russia. in particular, the international 
energy agency (iea) that updates its forecasts annually had been 
moderately optimistic about russia until 2013, but then the projected 
growth gave way to stagnation. 

the iea’s approach to shaping the gas demand scenario can be traced 
when actual changes are compared with the forecast values up to 
2030 (fig. 16) – the former determines the future trend: current 
growth implies the projected growth, and vice versa. 

the overly optimistic russian view, or the iea’s annual change in 
the forecast vector – neither of them stimulates effective planning 
and dialogue among the industry players. on the contrary, a clear 
position regarding the expected demand evolution will allow them 
to optimize corporate strategies and generate efficient regulatory 
parameters. So, it is imperative to immerse into more specific details 
of the gas demand, as well as to determine justified and sustainable 
assumptions.

electric power sector

Gas consumption for electricity generation depends on the utilization 
rate and efficiency of gas-fired TPPs. Plant utilization in turn depends 
on total electricity demand and use of other generation sources.

the expected electricity demand is formed directly on the basis of 
projected GDP parameters. since 1995, we have witnessed an almost 
100% correlation between these parameters, so it would be natural 
to assume that this correlation will be valid in the projected period 
as well. 

another proof of this correlation is the constant nature of the 
electricity demand structure: GDP is reflected symmetrically in power 
consumption of industries throughout the retrospective period. in 
our forecast up to 2030, we used the GDP baseline scenario of the 
ministry of economic Development that assumed a 1.6% average 
annual growth rate. 

StAgNAtION SceNArIO
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Source: Rosstat, Ministry of Economic Development, VYGON Consulting

Fig. 17. Electricity demand and its structure
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historically, each 1% of GDP increase corresponds to 0.5% growth 
in power consumption. thus, the expected increase in electricity 
demand (excluding energy efficiency increments) amounts to 0.7% 
annually up to 2030. it will grow by 10% from 1,027 bln kwh in 2016 
to 1,132 bln kwh in 2030. 

The projected increase in electricity demand will not require generation 
capacity additions based on the ues balance (excluding transmission 
constraints). a similar position is approved by the ministry of energy 
of the russian federation under the General scheme of electricity 
assets location up to 20356. therefore, just a minimal increase in 
installed capacity (+2%) is assumed to 2030 (fig. 18) with a minor 
change in its structure. substitution of other sources with gas is 
challenging because rosatom and rushydro plants are priority-
scheduled while the economically feasible potential of phasing out 
coal has already been largely exhausted.

a 10% increase in generation will lead to capacity factor growth from 
38.7% to 42.9% in 2016-2030, which implies higher utilization of 
generating assets that are currently idle. modern tPPs are already 
used quite intensely and any extra demand for electricity could be 
met by low-efficient thermal plants providing a 13 bcm increase in 
gas consumption.

6 № 1209-р as of 9June 2017.
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* UES data.

Source: Ministry of Energy, VYGON Consulting

Fig. 18. Forecast of installed capacity and electricity output of Russian power plants*
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However, given that by 2030 another 15 GW of gas-fired TPP capacity 
will be built or upgraded with highly efficient CCGTs, gas demand in 
this sector in 2030 will remain at today’s levels.

share of ccGt units will rise to 30% of total installed capacity, and 
with the current capacity factors it would result in a 5% reduction 
in gas demand (additions of new Gt and steam capacity have the 
least impact on the total efficiency of gas-fired generation). However, 
heat rates in gas-fired generation are likely to fall by just 4% in 2030 
because of higher utilization of less efficient existing assets.

With no significant changes in the structure of generating units, gas 
demand in the electric power industry will increase by 13 bcm in 
2016-2030 (Fig. 19). Additions of high-efficiency CCGT units that will 
replace obsolete plants will almost completely offset the positive 
impact of increasing demand on total gas consumption (-9 bcm). 

simultaneous growth of capacity factors of underutilized plants with 
lower efficiency will add extra 2 bcm of demand. If 11.6 GW of RES 
generation proposed by one of the options of the General scheme 
of electric power assets location are added, gas demand is likely to 
drop by another 5 bcm.
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The final gas demand by 2030 is to change by just 5 bcm, or 3%, 
which can be interpreted as sustained stagnation. Possible deviations 
from the electricity demand assumptions or generation assets 
restructuring will not affect gas demand significantly. The range of 
probable deviations from the baseline figure of 161 bcm is estimated 
to be in the +/-10 bcm range.

even the strong growth in electricity demand (3% per year or more) 
does not ensure any sizeable increase in demand for gas. at the same 
time, new generation assets operating on different energy sources 
will be added, while new construction and upgrades of gas-fired TPPs 
commenced to cover demand will provide higher efficiency.

thus, gas consumption in the electric power sector turns out to be 
“in a trap”: it seems impossible to capture the foreign markets, while 
the domestic market is inevitably declining due to more efficient 
generation.

it is worth noting that the massive additions of new ccGt power 
plants are only possible under the current wholesale electricity 
market trends in russia if there are incentives to develop the sector’s 
technologies. new steam-power units, despite their worse fuel 
efficiency, remain to be the preferred investment option when the 
gas price ranges from 6 to 8 thous. rub./thous. cm.

Source: VYGON Consulting

Fig. 19. Factors affecting gas demand in the electric power sector, bcm
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heat Supply

the long term demand for heat will gradually decline as insulation 
properties of residential and industrial buildings are improved, even 
notwithstanding the increase in the gasification level (Fig. 20). This 
trend will affect consumption by both utilities and households. In 
centralized heat supply, the general slow decline in heat generation 
(-7% to 2030) will be offset by a rising share of heat production at 
gas boilers in the framework of coal and fuel oil replacement (from 
29% to 31%). the overall impact on gas demand will be negative (-3 
bcm by 2030). 

a similar trend will prevail in households’ consumption, where 
the introduction of heat control and metering systems will be an 
additional factor of heat savings. systems of automated maintenance 
of optimal indoor temperature in dependence of external environment 
as well as presence of people inside will secure more gas saving. on 
the other side, the current pace of gasification (+0.7% per year) will 
secure the level of gas consumption by households, and the decline 
in demand will be implicit (-1 bcm by 2030).

Source: Rosstat, VYGON Consulting

Fig. 20. Gas demand from heat power industry and gasification
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Higher rates of gasification progress are plausible primarily in Eastern 
siberia and the far east. Due to long distances and low population 
density, distributed gasification is the priority for this region. Small-
scale LnG plants can be built along the expected Power of siberia gas 
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pipeline that will be used to deliver the product to final consumers in 
tank-containers. however, total supply costs would be about 12,000 
rub./thous. cm excluding investment in infrastructure. 

in that case, Gazprom sales to already gas-connected regions 
would be loss-making as the regulated price level does not exceed7 
4,500 rub./ thous. cm. in the east of the country, the gas price for 
households is not subject to regulation, but it seems unlikely that 
FAS would allow a 3-fold difference in prices for the two neighboring 
regions (e.g. Kemerovo oblast and Krasnoyarsk Krai). therefore, 
distributed gasification under the present regulatory conditions will 
be difficult to implement.

If we assume that the price caps are lifted, then solely economic 
efficiency of LNG supply to households or other consumers comes to 
the fore. Propane-butane is the first alternative from the consumers’ 
perspective and in terms of price. the average wholesale price of LPG 
at the Omsk refinery was about 16,000 rub./t in 2017 that, given a 
higher calorific value of this fuel, is equivalent to 11,800 rub./thous. 
cm.

in other words, LPG and LnG are comparable in terms of price. 
however, methane infrastructure does not exist yet, and its costs 
would have to be passed-through to the final price. As a result, 
natural gas connections of remote regions appears to be challenging 
to implement under any scenario.

certainly, gas supply to households is among the important social 
objectives. Nevertheless, with all its economic inefficiency it shall 
be achieved at a minimum cost. it is necessary above all to seek to 
optimize local energy systems in specific regions rather than aim to 
achieve “gross” targets. 

In particular, coal-fired generation traditional in the east of the country 
coupled with modern high-efficiency continuous combustion boilers 
and provision of consumer-friendly logistics will be the most effective 
solution in the long run. Consequently, gasification as such can be 
impractical in some cases.

 
Industrial sector

the gas-to-chemicals sector will be a driver of growing gas demand 
in industry. other sectors will have a minimal impact on demand, 
which is primarily due to slow responsiveness of their change drivers.

7 altay Krai – 4,524 rub./thous. cm.
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Low regulated feedstock prices ensure that domestic gas-to-
chemicals products are competitive in the world markets. russian 
suppliers are in the middle zone of the supply curve even on the 
remote north american market. this industry has a high investment 
potential, and by now dozens of projects have been announced. 

a big part of currently planned and under construction gas-to-
chemicals projects will be located near the border (except for the 
expansions of existing plants). Seaport location allows for significant 
savings in transportation costs, which is especially important in the 
context of high railway tariffs for methanol. For comparison, the 
nPV of a new mineral fertilizer project in Perm8 is 4 bln rub., while 
for a plant located at a Baltic sea port it would amount to 12 bln 
rub. a similar methanol complex with two times lower capital costs  
would prove inefficient in Perm, while in the Baltics it would have a 
5 bln rub. nPV .

Source: companies data, VYGON Consulting

Fig. 21. Map of gas-to-chemicals plants in Russia
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8 Gas capacity of 1 bcm/year, caPeX –  70 bln rub.
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Construction of new assets separate from existing clusters requires 
high capital expenditure.

for instance, Yakut fuel and energy company intends to organize 
the production of methanol and then export it via the far eastern 
ports. however, in addition to a methanol plant they have to build 
a transloading terminal at the port; considering high transportation 
costs by rail, the cost effectiveness of the project remains doubtful, 
at least over the time horizon up to 2030. Plans to set up similar 
projects are numerous, and each of them has its shortcomings. it is 
quite difficult to reliably assess the chances of each of the planned 
chemical enterprises to come online, but it is possible to estimate 
a common pool of projects based on the retrospective analysis of 
the announced and implemented plans. we can expect that eight 
projects will be commissioned by 2030 with an overall increase in 
gas demand of around 10 bcm.

Gas demand from the gas-to-chemicals sector could be greater, 
but it is curbed by the fact that major producing companies treat 
gas processing as a non-core business as they lack required 
competences, while the specialized companies have been reluctant 
to expand this activity because of high capital costs.

Source: VYGON Consulting

Fig. 22. Projected gas demand in industry, bcm
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unlike in the gas-to-chemicals sector, metallurgy has no such 
growth drivers. as mentioned above, this is due to a limited number 
of accessible markets and the glut of steel-smelting capacity.
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Key negative changes in gas demand of this industry took place in 
2008-2013 when rising gas prices coincided with the slacking metal 
production and plant modernization programs. 

no major changes are expected in the industry. according to the 
ministry of industry and trade9, supply of metals will be growing 
slowly to 2030; this coupled with better energy efficiency will lead to 
a gradual decline in gas demand to 23 bcm by 2030 (-1 bcm vs the 
current level). although a less optimistic scenario is possible if the 
metallurgic industry goes further on with its gas-to-coal substitution.
Gas demand in other industrial sectors has almost not changed in 
2006-2016 remaining at the 81-82 bcm level due to slow economic 
growth and energy efficiency improvements. The forecast up to 2030 
assumes that the trends prevailing over the last decade and level of 
gas demand will remain the same.

to some extent, the growing petrochemical sector is the exception 
where gas demand will slowly increase as new pyrolysis capacity is 
added. the opposite situation is observed in the cement industry: 
output goes down, and gas-to-coal substitution takes place. Despite 
the change in gas demand (about 1 to 2 bcm) in individual sectors, 
the overall level of the gas demand by other industrial consumers 
will remain almost unchanged.

 
Non-market demand

Gas demand in the non-market segment will be determined by 
the prevailing current trends. Gas pipeline transmission volume in 
the domestic market will not change greatly as demand flattened 
almost in all sectors, however, a slight increase in export gas pipeline 
utilization is possible. above all it concerns gas supplies to china 
as the Power of Siberia pipeline with 38 bcm capacity will require 
about 2 bcm of gas to maintain the system pressure. It is difficult to 
make an accurate forecast with regard to export pipelines for the 
european direction as the importing countries conduct an active 
policy of creating legislative barriers.

for the purposes of this study, it is assumed that gas exports to 
Europe will flatten. Thus, no extra gas volumes will be needed in 
this part of the system.

a slight increase in the total gas transportation volume will take place 
as Gazprom continues its technical modernization efforts. Overall, 
it is expected that own gas consumption of the gas transmission 
network will slowly decrease by 6 bcm by 2030 (fig. 23). 

9 Draft paper on metallurgical industry development to 2030, conservative scenario.
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Source: VYGON Consulting

Fig. 23. Projected auxiliary gas consumption and losses in Russia, bcm
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subsoil users’ demand will continue to grow, but at a slower pace. 
firstly, this is due to the increase of aPG production from 89 to 114 
bcm. 

this assumption rests on the fact that oil production moves further 
eastward where fields have a higher gas factor. Secondly, APG 
recovery will increase from the current 86-90% to 90-95% by 2030. 
these two factors jointly will add 7 bcm to the current demand.

it is expected that stripping of wet components at GPPs will remain 
unchanged; in any case, this segment does not generate demand as 
such and is accounted for only to maintain the gas supply/distribution 
balance. 

the sector’s gas demand will rise by 1 bcm by 2030, and that does 
not actually affect total demand. Even with more severe changes, 
they still would have had no impact on the gas market in russia in 
view of the very nature of gas demand.

it is the market demand – although the changes are minimal – that is 
of primary interest as a real niche for gas supply. it is likely to grow 
by 11 bcm to 384 bcm by 2030 due to electricity sector and gas-to-
chemicals. other sectors will be showing an inexplicit downward 
trend.
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thus, the Baseline scenario promises a sustained stagnation for our 
country in terms of gas demand over a time horizon of 15 years from 
now. under the current regulatory model, it means that Gazprom 
will be “squeezed out” by independent producers, whose share will 
be rising. for consumers it will be rather positive as they may get 
more “discounted” gas volumes relative to those marketed at the 
regulated price. 

Source: VYGON Consulting

Fig. 24. Projected gas demand in Russia. Baseline scenario
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there are alternative demand scenarios that relate to changes in 
macro assumptions and domestic gas market pricing. the baseline 
scenario assumes a 1.6% annual GDP growth on average to 2030, 
while the ministry of economic Development has also presented 
two scenarios: an optimistic (2.3% per year) and a more pessimistic 
forecast (1.2%). is the macroeconomic impact on gas demand strong 
enough? 2016 GDP is 15% higher than that of 2006, while demand 
in these years was virtually the same. there is not a single demand 
segment that correlates directly with GDP and other macro indices 
(industrial growth, population, etc.). 

gAS SAVINg POteNtIAL
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the only exception is the relationship between electricity demand and 
economic growth. however, electricity demand as such is only one 
of several factors of gas demand in the electric power sector. other 
sectors are influenced by macroeconomics even less explicitly. As 
a result, a 1% spread between the two GDP growth scenarios does 
not affect gas demand significantly and is estimated to be within the 
range of +/-15 bcm from the Baseline scenario. 

Domestic gas price level change can be a more significant factor for 
the evolution of demand. the rapid growth of gas prices in the past 
10 years has unchained the energy saving and inter-fuel competition 
processes, while possible further price increases would lead to even 
greater savings. But the Baseline scenario may possibly be regarded 
as an optimistic prospect in view of the significant gas saving potential 
in virtually all sectors of demand (fig. 25).

major savings may take place in the electric power sector as a result 
of TPPs modernization. Plant efficiency is likely to increase to 42% 
by 2030 under the Baseline scenario, but accelerated replacement of 
generating capacity by up-to-date ccGt units will make it possible to 
achieve a 50% efficiency level. This will reduce gas demand by 27 bcm. 
achieving the targets set out in the current energy strategy of russia 
to 2030 and assuming that res electricity generation is likely to rise 
to 50 bln kwh will cause a further decline in gas demand by 10 bcm.

Source: VYGON Consulting

Fig. 25. Energy saving factors in gas-consuming industries, bcm
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in the utilities & households segment, in the industry (with the 
exception of gas-to-chemicals) and other sectors of demand where 
gas is mainly used for heat supply, the initiatives designed to improve 
energy efficiency may result in a 10% demand reduction (17 bcm). 
this can be achieved by introducing modern condensing boilers, 
thermal insulation of residential and industrial buildings as well as 
implementation of energy control systems. new ammonia units in 
the gas-to-chemical plants consume 15% less gas, and this is likely 
to cut methane demand by 4 bcm if all existing methane equipment 
is modernized.

overall demand reduction will amount to 58 bcm under the Gas 
saving scenario (-12% versus the 2030 Baseline level). however, it is 
important to note that this figure is not the potential maximum since 
the transition to modern technologies will lead to an even greater 
decline in gas demand.

one of the rejected proposals within the framework of the russian 
gas market liberalization was the reduction of the floor price for 
Gazprom by 10%. we shall consider how such price reduction may 
impact gas demand. it is important to note that the gas price was 
lower by 10% in 2014 when the demand was at the same level as it 
is today.

electric power industry as the main driver of gas demand responses 
poorly to gas price drops. firstly, nPPs and hPPs are always priority-
scheduled to run before tPPs no matter what the price of fossil 
fuels is. secondly, the coal industry has a serious lobbying resource 
and deliberate support by the state, thus preventing coal-to-gas 
conversion even when it is economically viable. thirdly, a high-cost 
marginal generator is an attractive option for power generating 
companies to secure a greater margin. in other words, lower gas 
prices will lead to higher revenues of the gas-fired TPPs, but not to 
the transformation of the generation structure.

in all other sectors where gas is used to generate heat, there will be 
a certain slowdown in energy saving efforts, but no new demand. 
Gas-to-chemicals sector is the exception where the lower gas prices 
might affect decision-making on the new plant construction projects.

As a result, the overall effect of a 10% price reduction by 2030 is 
estimated at 5 bcm of additional gas demand at most. it is worth 
noting that, in general, the elasticity of gas demand when prices 
go down is minimal. The above described processes are intensified 
when a more substantial price reduction occurs, but consumption 
grows just insignificantly.
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* Adjusted for the difference between real and reported actual demand in 2016.

Source: VYGON Consulting

Fig. 26. Scenarios for gas demand in 2030
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of all the considered alternatives to the Baseline scenario, it is the 
Gas saving scenario that deserves most attention. Perhaps, there 
will be no sharp rise in gas prices, but technologies will inevitably 
move on. Gradual increases in efficiency of producing, transporting 
and consuming electricity and heat are set to undermine demand for 
gas slowly and surely.

in other words, a realistic demand forecast to 2030 ranges from 
411 to 469 bcm, which is comparable to the estimates made by the 
international statistical agencies. and these estimates should be 
taken into account in the preparation of the energy strategy and 
elaboration of the gas market model. otherwise, the overly optimistic 
expectations will inevitably lead to incorrect regulatory decisions and 
distortions in the structure of the gas industry.
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all materials presented in this paper are solely for informational 
purposes and only reflect private judgment of the authors and shall 
not be considered as an urge or recommendation to commit any 
actions.
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