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M
arket authorities, regulators and most active gas market participants are currently addressing the 

recent changes in the structure of many European natural gas markets. For decades natural gas 

has been traded based on long-term contracts indexed to products such as fuel oil, gasoil and coal 

(“Alternative Fuel Contracts” or “AFC”), with the gas price defined according to predetermined formulas. The 

rationale of indexing natural gas to oil was originally based on the “market value principle”, which was identified 

by the International Energy Agency (“IEA”) and was widely accepted in Europe. It suggested that price of gas 

should remain competitive with non-gas fuels also used by final consumers, since they are effectively subsitutes.  

The long-term contracts often last for 20 years or more, and include a degree of flexibility in terms of volume 

purchased and seasonality. 
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1.2	 	The	EU	has	introduced	a	variety	of	liberalisation	

directives	since	1998	to	strengthen	competition	in	gas	

markets.	A	consequence	has	been	the	emergence	of	gas	

hub	markets	in	Europe	providing	alternative	sources	to	

purchase	gas	on	the	spot	market.	Such	gas	hubs	in	many	

EU	markets	have	been	active	since	the	late	2000s.	

1.3	 	The	price	ratio	between	natural	gas	and	oil	products	has	

changed	in	recent	years	due	to	changes	in	supply	and	

demand	and	the	emergence	of	new	alternatives	such	

as	shale	gas.	As	such,	the	hubs	have	reflected	cheaper	

spot	gas	prices	relative	to	AFCs.	The	linkage	to	oil	is	

eroding,	especially	in	Europe,	as	competition	increased	

and	multiple	sources	of	gas	have	emerged,	largely	due	to	

liberalisation	and	the	increased	use	of	liquefied	natural	

gas	which	can	be	transported	globally	by	specialized	

ships.	Consequently,	the	market	value	principle	does	not	

apply	as	effectively	anymore	as	it	has	become	costly	for	

gas	users	to	use	oil	products	as	substitutes.1

1.4	 	The	price	differential	between	gas	hubs	and	AFCs	has	

led	to	gas	buyers	wishing	to	renegotiate	AFCs	or	replace	

AFCs	with	contracts	linked	to	gas	hubs	(“Hub	Contracts”	

or	“GHC”).	This	might	not	always	be	the	best	or	cheapest	

solution	for	buyers:	markets	change	and	there	may	

be	advantages	to	keeping	AFCs	in	place	to	guarantee	

levels	of	supply	and	flexibility	in	volume.	Despite	the	

fact	that	AFC	prices	have	deviated	from	those	of	GHCs,	

recent	developments	in	gas	exchange	traded	derivatives	

could	allow	buyers	to	hedge	the	price	differential	risk.	

Therefore,	hedging	the	spread	between	GHCs	and	AFCs	

should	also	be	considered	as	an	alternative	medium-term	

solution	for	buyers.	In	this	context,	we	introduce	the	

possibility	of	using	commodity	derivatives	to	replicate	the	

gas	hub	spot	price,	and	assess	the	limits	to	doing	so.	

2.	 	Replicating	Hub	prices	and	minimising	
price	differential	

2.1	 	The	hedging	strategy	we	propose	is	as	follows:	the	

buyer	purchases	futures	on	the	underlying	proxy	fuels	

and	sells	futures	on	the	gas	hub	price	at	a	strike	level	

identical	to	the	forward	value	of	AFCs	(determined	using	

futures	on	proxies),	thereby	theoretically	offsetting	the	

gas	price	obtained	under	AFCs.	The	quantity	of	futures	

to	be	purchased	and	sold	is	determined	according	to	

the	contracts’	formulas	and	also	according	to	the	price	

differential	between	the	gas	hub	spot	price	and	the	price	

under	the	AFCs.	This	strategy	would	result	in	the	gas	

buyer	neutralizing	changes	in	the	AFCs	price	and	being	

exposed	to	changes	in	the	hub	price.	

2.2	 	In	the	following	example,	we	make	the	simplifying	

assumption	that	under	AFCs	the	buyer	pays	a	price	

referenced	to	the	monthly	fuel	oil	price,	while	GHCs	reset	

monthly	based	on	the	gas	hub	spot	price.	For	the	purpose	

of	this	example	we	assumed	that	the	AFC	exceeds	the	GHC	

at	the	end	of	the	period,	but	the	result	would	be	similar	if	

instead	the	GHC	exceeds	the	AFC.	The	payoffs	to	the	spot	

and	futures	positions	are	summarised	in	Table	1.	

1				Such	costs	include	storage	and	equipment	costs.	



2.3	 	The	net	loss	of	0.05	Eurocent/kWh	is	solely	due	to	the	

initial	difference	between	GHCF	and	AFCF	at	t0.	So	no	

further	loss	is	suffered	in	t1	compared	to	the	situation	in	t0	.

2.4	 	Without	hedging,	at	t1	the	buyer	would	be	paying	1.1	

Eurocent/kWh	more	in	AFC	than	it	would	with	GHC.	With	

a	replication	strategy	in	place	the	net	result	of	fixing	the	

AFC	price	is	2.4	–	0.3	+	0.15	=	2.25	Eurocent/kWh.	As	

a	result	of	replicating	GHC	via	futures,	the	difference	

between	AFC	price	with	futures	and	GHC	price	alone	is	

reduced	to	0.6	Eurocent/kWh.

2.5	 	Therefore,	this	strategy	allows	replication	of	the	risk	

characteristics	of	the	GHC.	Thus	this	approach	shows	

that	the	buyer	could	achieve	its	goal	of	mitigating	market	

risk	resulting	from	the	deviation	between	GHC	and	AFC	

by	using	futures.	

3.	Actual	example	of	hedging	with	futures
3.1		 	We	consider	a	generic	GHC	coming	into	effect	in	August	

2010	and	referencing	four	monthly	gas	hub	prices,	which	

are	highly	correlated	with	each	other	and	a	generic	AFC	

coming	into	effect	in	August	2010	and	referencing	diverse	

European	monthly	prices	of	gas	oil	and	fuel	oil,	and	coal.	

We	note	that	gas	bought	under	the	generic	AFCs	can	be	

15%	more	expensive	than	gas	bought	at	spot	market	

prices.	

3.2	 	We	select	Dutch	TTF	Natural	Gas	Futures	(“TTF”)	as	

a	price	proxy	for	hedging	the	price	under	a	GHC.	As	

highlighted	in	blue	in	Figure	1,	in	August	2010	TTF	futures	

were	available	that	had	maturities	up	to	four	years	and	

three	months	from	the	transaction	date.

Figure 1:  Historical TTF monthly futures available on  
the ICE (number of years forward)

3.3	 	The	generic	AFC	is	highly	tailored	and	uses	trailing	

averages	of	9	months’	prices,	which	is	a	common	

characteristic.	As	such,	and	because	there	are	no	widely	

traded	commodity	futures	for	all	local	energy	prices,	

we	use	as	a	proxy	futures	referencing	more	general	

European	energy	prices	(“AFC	Proxies”).	These	are	

denominated	in	USD	as	opposed	to	EUR	and	therefore	

introduce	FX	risk	into	the	hedging	strategy.	In	order	to	

neutralise	the	resulting	exposure	to	FX	risk	the	buyer	

could	consider	using	FX	futures	or	forward	agreements.

3.4	 	As	displayed	in	Figure	2,	in	August	2010	(blue	bar)	

monthly	AFC	Proxies	were	available	for	longer	than	and	

up	to	3.5	years	forward,	respectively.	Other	AFC	Proxies	

exhibited	similar	availability	of	contract	lengths	in	their	

related	monthly	future	markets.
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Table 1:  Example of strategy to replicate Hub prices

in Eurocent/kWh spot price futures price spot price
futures 
payoff

t = 0 0 1 1

AFC (long) 2.00 2.10 a 2.40 d 0.30 g = d - a

GHC (short) 2.00 2.05 b 2.20 e -0.15 h = e - b

gain/(loss) on AFC -0.05 c = b - a -0.20 f = e - d

gain/(loss) on futures 0.15 i = g + h

net gain/ (loss) -0.05 j = f + i = c

net result (AFC price) 2.25 k = d - i
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Figure 2:  Fuel oil monthly futures available on the 
NYMEX (number of years forward)  

3.5	 	The	futures	entered	into	to	fix	the	price	under	AFC	should	

replicate	the	trailing	average	feature.	Hence	the	next	9	

months	AFC	Proxy	futures	can	be	equally	invested	in,	in	

order	to	fix	the	price	of	AFC	in	9	months	(e.g.	in	August	

2010	lock-in	a	price	under	AFC	for	May	2011	using	the	

next	9	months’	AFC	Proxy	futures).	As	of	August	2010	the	

replication	of	GHC’s	price	could	be	performed	from	May	

2011	to	December	2014,	so	33	Months.	For	simplicity	we	

assume	that	the	maximum	agreed	purchase	amount	is	

drawn	each	month	by	the	buyer,	and	there	would	be	no	

discounts	or	penalties	applied.		

3.6	 	Our	results	show	that	the	synthetic	GHC	price	(composed	

of	AFC	+	AFC	Proxies,	TTF,	and	FX	Forwards)	closely	

tracks	the	actual	GHC	price.	There	is	however	a	spread	

between	the	two	prices.	This	discrepancy	is	mainly	

due	to	the	basis	between	GHCF	and	AFCF	and	is	partly	

due	to	the	effect	of	using	proxy	Futures.	The	aim	of	the	

strategy	is	not	to	reduce	the	difference	between	AFC	

and	GHC	to	zero,	but	rather	to	minimize	the	expected	

value	of	the	difference	between	the	two	contracts.	The	

resulting	difference	is	mainly	due	to	the	use	of	proxies	

(this	is	known	as	“basis	risk”).	As	shown	in	Figure	3,	in	

this	specific	example	the	basis	between	GHC	and	the	

synthetic	GHC	is	positive,	therefore	resulting	in	a	gain	on	

the	hedge.	It	could	have	resulted	in	a	loss,	but	in	absolute	

terms	the	difference	between	GHC	and	the	synthetic	

GHC	price	remains	lower	than	the	difference	between	

GHC	and	AFC.	Therefore	this	strategy	helps	to	mitigate	

market	risk.	

Figure 3:  Basis between synthetic GHC and actual  
GHC vs. difference between GHC and AFC   

3.7	 	Based	on	an	average	of	the	observed	difference	between	

hedged	AFC	and	GHC	prices	(in	the	period	of	May	2011	to	

March	2013)	the	monthly	average	exposure	for	the	buyer	

under	AFC	would	have	been	as	follows:	

•	 The	monthly	average	difference	between	GHC	and	AFC	if	

the	buyer	does	nothing	in	August	2010	is	-0.31	Eurocent/

kWh	(13.6%	of	the	average	GHC	price)

•	 The	monthly	average	difference	between	the	GHC	and	

synthetic	GHC	(AFC	+	AFC	Proxies,	TTF	and	,	FX	futures)	

is	+0.13	Eurocent/kWh	(5.7%	of		the	average	GHC	price),	

indicating	that	the	buyer	purchases	gas	at	a	closer,	and	

slightly	lower,	price	when	compared	to	the	gas	hub	spot	

price.
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4.	Conclusion	and	limitations	of	this	analysis
4.1	 	This	simple	example	demonstrates	that	there	are	

techniques	available	to	mitigate	market	risk	under	AFCs.	

Therefore,	buyers	using	AFCs	can	remain	competitive	by	

exploring	new	ways	of	efficiently	hedging	their	market	risk	

at	low	cost.	

4.2	 	The	main	advantage	of	this	strategy	is	that	it	is	almost	

costless	as	it	involves	using	exchange	traded	futures.	The	

main	limitations	of	this	example	include	the	fact	that	we	

have	not	accounted	for:

•	 the	uncertainty	of	the	hedged	price	resulting	from	the	use	

of	proxies	(basis	risk);

•	 the	operational	aspects	of	trading	futures,	including	the	

need	to	post	margin;	

•	 counterparty	risk	when	trading	FX	Forwards;

•	 discounts	and	penalties	applied	to	the	contract	price	when	

agreed	volumes	are	not	met;	and

•	 the	fact	that	the	strategy	would	not	be	hedged	in	the	first	

8	months.

4.3	 	This	hedging	is	still	useful	and	important,	despite	some	

advantages	and	limitations	as	it	contributes	to	mitigate	

the	risks	for	buyers	under	long	term	contracts.	As	the	

market	develops	more	sophisticated	and	more	accurate	

techniques	will	emerge.
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