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A looming gas crisis?
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A looming gas crisis?Domestic production pcan only cover non-peak demand
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A looming gas crisis?these supplies are then usedRussian gas is supplied to fill up storages these supplies are then used to meet UA winter demand
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Ukraine’s storage stock and Russian alternative pipelines 
are not sufficient to avert the potential crisis

Diversion from Ukraine toDiversion from Ukraine to 
these routes is limited 
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undelivered gas in January



Ukraine’s storage stock and Russian alternative pipelines 
are not sufficient to avert the potential crisis

Ukraine starts offtkaking gas from transit pipelinesp p
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Half of Ukraine’s GDP depends on gas-consuming 
industries

High gas price represents some danger to the growth-generating industries as well as Ukraine’s macroeconomicwell as Ukraine s macroeconomic conditions
www.eprg.group.cam.ac.uk



Economic and gas dependency on Russia

Both Russia and Europe are important for Ukraine’s economy
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Economic and gas dependency on Russia

Both Russia and Europe are important for Ukraine’s economy

but Russia is more important for economic & energy security reasons
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Ukraine’s gas transit pipelines - strategic weapon?

• Reduction in Ukraine’s gas transit volume to Europe is due to diversion of gas todue to diversion of gas to Nord Stream (Russia-Germany pipeline)Nordstream • Russia was able to diversify away from Ukraine since 1991 reducing its reliance Yamal Europe pipeline
Nordstreampipeline

on Ukraine from 95% to 49% at the moment
Af h S h S• After the South Stream, another bypass pipeline, is completed Russia’s dependence on Ukraine willdependence on Ukraine will zero
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Ukraine’s economy: regional snap shot

Ukraine’s GDP (2012) = $182bn
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The original map from: http://d-maps.com/carte.php?num_car=104197&lang=en



Ukraine’s economy: regional snap shot
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Ukraine’s economy: regional snap shot

Ukraine’s GDP (2012) = $182bn

Steel plants
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Chemical plantsThe original map from: http://d-maps.com/carte.php?num_car=104197&lang=en



Ukraine’s politics: regional snap shot

Source: BBC
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Ukraine’s politics: regional snap shot

Source: BBC Steel plants
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Chemical plants



Russian gas price affects economic 
competitiveness of Ukraine’s industrialised eastp

Bubble size = total imports 
from Russia (bcm) Gas dependent exports (metal and chemical(metal and chemical products)

Mostl e ports ofMostly exports of services (i.e. non gas dependent)
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Russian gas strongly influence Ukraine’s 
foreign & energy policiesg gy p

Bubble size = total imports 
from Russia (bcm) Economic incentives (Russian gas and export market) & cultural factors for ‘eastward’ foreign policy
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Russian gas and corruption strongly influence 
Ukraine’s foreign & energy policies

Source: Global Witness (2006) ‘It’s a Gas: Funny Business in the Turkmen-Ukraine Gas Trade’ 
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Russian gas and corruption strongly influence 
Ukraine’s foreign & energy policies

Ukraine’s energy policy = 
Source: Global Witness (2006) ‘It’s a Gas: Funny Business in the Turkmen-Ukraine Gas Trade’ 

state capturing in the energy sector        
+

Undiversified economy which depends on energyUndiversified economy which depends on energy 
imports and inefficient energy sector

+
i l diff i d d R i f
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regional difference in dependency on Russian gas for 
production of key export commodities 
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Potential non-Russian supply options for Ukraine

Unconventional gasC i
Conventional gas

Current imports from Russia

N flNew reverse flow from Slovakia
Adria LNG (Croatia)

Existing reverse flow
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Existing reverse flow from Poland & Hungary



Potential non-Russian supply options for Ukraine
• How much diversification would Ukraine need?

– How much gas would Ukraine receive from Europe?How much gas would Ukraine receive from Europe? 
– At what price?
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Potential non-Russian supply options for Ukraine
• How much diversification would Ukraine need?

– How much gas would Ukraine receive from Europe?How much gas would Ukraine receive from Europe? 
– At what price?

this would depend on international gas marketsthis would depend on international gas markets

25 mmtpa of LNG from NA & high energy demand from Asia

120 mmtpa of LNG from NA & low energy demand from Asia
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Variable costs for non-Russian supply optionspp y p

New import price from Russia
Reverse flow options from EuropeConventional gas Unconventional gasConventional gas
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Variable costs for non-Russian supply optionspp y pSo the obvious & cheap solutions that are discussed may turn out to be not
LNG market 

is tight

turn out to be not so cheap
New import price from Russia

Reverse flow options from EuropeConventional gas Unconventional gasConventional gas
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Conclusions

• Supply disruption to Europe is unavoidable unless Ukraine and Russia find an agreement very soon or unless Ukraine is able to import more gas in thean agreement very soon or unless Ukraine is able to import more gas in the reverse mode (from Europe)
• The role of Ukraine as a transit country is diminishing with the construction of pipelines that bypass Ukraine
• Gas and cultural politics play central role in Ukraine’s foreign and energy policy
• the economics of reverse flow options are  rather questionable 
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Thank you
Email: k.chyong@jbs.cam.ac.uk
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Appendix
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Ukraine’s gas sector – the context

f Oth I t f

12.9 bcm at $412/tcm 

f Naftogaz
Supply 

Other 
producers 

Imports from 
Russia 

2 8 bcm at

Naftogaz 
Production 

2.8 bcm at
unregulated prices 

Ostchem
12.9 bcm at  

Transmission/Distribution
18.7 bcm at $50-60/tcm

Physical losses &

negotiated price 
($260/tcm) 

b $ / 8 9 b at $178/t

Physical losses & 
stock changes 

20 b t $562/t

Households Heat producers 

17.4 bcm at $51/tcm 8.9 bcm at $178/tcm

Industry / 
Commercial

20 bcm at $562/tcm
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Europe and Russia still depend on the Ukrainian route

Nordstream I Nordstream II
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Ukraine’s gas sector – the context

• Households and heat producers account for about half of total gas consumptionconsumption• Chemicals, metals and mining, power sectors account for one-third of consumptionconsumption• Gas pricing:– Gas price for households and heat producers are under-priced relativeproducers are under-priced relative to import price (marginal price)
– Domestic gas production could onlyDomestic gas production could only be used for household consumption and heat production
– Industry, powergen and other consumers pay prices pegged to import price from Russia 

www.eprg.group.cam.ac.uk



Ukraine’s strategic weapon – gas transit pipelines

www.eprg.group.cam.ac.ukRazumkov Centre (2006, 2013)



Ukraine’s Natural Gas Potential
• Ukraine about 1.8 trillion cubic metres of gas, or 33 years of annual consumption at the level of 55 bcm/aconsumption at the level of 55 bcm/a

• 52% of remaining and potential resources is in the East
• 38% is in the South38% is in the South,
• and only 10% is in the WestMarket framework is not supportive ofMarket framework is not supportive of investment in new field development and exploration of more risky resources:- Currently gas producers should sell all gas to domestic consumers @ regulated prices of $50-60/tcm;- The LRMC for new gas is $150-
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250/tcm



Unconventional Gas Resources in Ukraine

• Three shale gas basins: 1. Dnieper-Donets (East), 2 C thi F l d (W t)2. Carpathian Foreland (West), 3. Moesian Platform (Southwest)• Estimated resources: – East: 312 (76) Tcf ~ 36 years– West: 362 (72) Tcf ~ 34 years( ) y– Southwest: 48 (10) Tcf ~ 5 years
Source: ARI, 2013 as cited in EIA 2013
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Unconventional Gas Resources in Ukraine

Eastern regions of Ukraine are very 
important for shale gas 
development: development:

- these regions could serve as the 
basis to develop upstream p p
logistics because of the existing 
gas production infrastructure and 
other developed industrial 
activities (machinery building 
etc);

Source: ARI, 2013 as cited in EIA 2013

- losing these regions would 
impose higher costs to develop 
shale gas in the other regions.
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Ukraine’s Natural Gas Potential

Russian gas 
iprice
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Ukraine’s Natural Gas Potential
Ukraine’s gas pricing policy – untapped ‘unconventional’ resource
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Ukraine’s Natural Gas Potential
Ukraine’s gas pricing policy – untapped ‘unconventional’ resource

Russian gas import price levelp
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Ukraine’s Natural Gas Potential
Ukraine’s gas pricing policy – untapped ‘unconventional’ resource• Steel and chemical plants could potentially reduce their b 25 50%gas consumption by 25-50%:– Depends on partial to full modernization of production tprocesses etc• Gas consumption by the gas sector itself could also save up to 50%:– modernization of compressor stations along transit routes• Massive energy savings potential is however in the residential sectorresidential sector– Increasing household price to the import parity level could save up to 42%
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Ukraine’s Natural Gas Potential
Ukraine’s gas pricing policy – untapped ‘unconventional’ resource
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Ukraine’s storage stock and Russian alternative pipelines 
are not sufficient to avert the potential crisis

Average monthly consumption consumption days coveredStorage Inventory as of Jul 14
Austria 2815 754 114
Czech Republic 2318 682 103
Hungary 1659 812 62

consumption (mmcm) days covered storageof Jul-14 (mmcm)
Hungary 1659 812 62
Poland 1691 1381 37
Slovakia 1968 499 120
Bulgaria 352 250 43France 5931 3541 51
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Germany 16315 6270 79Italy 11601 5723 62


