A. Is nethanoliable - are the fundamental&rsus fossil oisound?
Summary

Methanol was an important fuel at the birth of the automotive industry but due to the significant fall in the ct
oil in the early 20th century, petrol and diesel became the fuels of choit®7@zmethdrel was seen

as the alternative fughwnost potential to contribute to resolving the oil crises in the imegliemm and
Howevefalling oil prices in the 1880Nce again pushed methanol into the background

Now howevghe economics are swinging strongly in favour of methanol as rising oil prices ate being forecasi
be robust into tlengterm A crossroads has beeached whersethanol costs are becoming competitive

with diesel and petrol préces are expectaridontinue to fedllative to petrol and dieSlslome t hanol 6 s
well established environmental benefits are finally being more widely recognised

It is important to try to establish whether the mddigteamdconomic case for methanabilitys sound
this time around

To do this it is essential to establish as far as-possible:

e why the oil price forecasts were wron98ake
e what has changed since then gdhatermake t odalyds hi

e whether the oil supply@®ifundamentals going forward will support high oil prices into the medium /
longterm

Zerem has analysed the history amdntsituation and finds that the oil price forecasts were wraong in the
1980%ecause of flawed analysis of both supplynand Sveral changésve occurred in the oil markets
since then which fully explaind ay 6 s h icgnfire that foredastbégb oil @rices into the medium
andlongtermare firmlgroundeth and supported by likely fotarket fundamestal

Onceagainoil is running out and clean alternatives must be found

The arguments being made for new initiatives in renewable and other alternative fuels today are very muc
same ones being made in thel®®0gi.e.conventional silipplys peking and will soon decline, there is a

need to improve supply security and now additionally, there is an increasing need for cleaner, low carbon f
even if thegre more costly

Are these arguments still premature such that attempts to ititandlieélinfel again on economic grounds
- or has the world mogedhabnce the early introduction costs have been borne by fudbdatyuelief
economics willundempimt hanol 6s comp@titiveness in the marke

The key questions requiring an westo establish whether or not methanol will succeed
commercialland be viabléhis timeare:

e Why were the oil price forecasts wrong in the 198@is®, after oil prices rose so sharph 8vowe
to make such an apparently clear and robust case for methanol, did they then fathdawckl so far in
198040 totally undermine that case, and why, agalt8®@wmstpectations, did prices then stay below
the cost of methanol throughoL®#8snot reviving until recently?

e Whathasc hanged si nce t healpricedorecastdmere robust m yhéhsrt hi g h
ternt? - with the answers to the above questions in mind, and with oil prices harketvayps0
high enough to make methanonomic after launch costs have been covered, what, if anything, has
changed in oil markets sincd3B8sand1990st0 makeoil prices stay high and therefetbanol
introduction more likely to succeed commercially this time around?



e Dothe oil supty/demand fundamentals going forward support high oil prices into the medium and
longtern? - looking into the future, are the key oil supply/demand trends, which dictate oil prices, now s
to support methanol economics into the mediongtand or $ the1980shistory of oil demand
collapse and falling oil prices, followed by many years of low prices, likely to repeat itself?

A.1. Why the oil price forecasts were wrong irl 989s

A.1.1. Why did oil prices rise so high in if®0sand fall back in thE9808

The oil price rises inXB&0swvere largely unforese®y the earl¥980sighoil pricdevels had very much

become an accepted sach that bi©Q80, oil price forecasts generally anticipated upwards movements from
the then current levet®8arrel (i1980money towards1f.0 to $160er barrgin 2008noney by the

year 2000.

AsHgure Al showsas time went on thésecastproved to bgpectacularly wron@ilpricedell to an
average of approximatelyp@ti@forthe nex20 yearsr so
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FigureA-1 198 lofficial oil Industry oilrice forecasts and actual oil price path

In thel%0s and early@70sboth World GDP growth and oil demand were assumed to be fairly robust to
smoothly rising oil prices.

But the growing strength of OPEC and the reducing ability of the majors to invest in new oil capacity in
Middle East structurally reduced theoéttitydoil capacity to keep up with the very high rate of demand
growth at the time

The Yom Kippur War in 1973 and the Iranian Revolution in 1979 both came at times when supply was becc
stretched and very little spare capacity was .&¥adabke both events were accompanied by real cuts in
physical oil productiprices did not rise smoothly, but spiked. sBadagnly, on both occasions, there

were more buyers than selwme panic set in due to the fact that the Middle Eastaoesiiquatrolled

so much of world @ik a result prices were bid sharply higher



Once prices were high it naturally suited @ ea@®Eo withdraw produatiaemand fell in order to keep
prices upThis meant that the market was exposadignvicantly higher prioasch higher thtre pe-
1973 level, for longer thanld have betdre casavithout the OPEC production cuts.

This in turn meahat the OECD was put further into recessiomlemdhdt fethore steeply afdtther
than it might otherwise have .désea result, particularly after the 1979 pricea sleogkiargsupply

overhang began to build.

By 1980 high oil prices had been the noré fgearsand the 1979 oil price hikes due to the Iranian
Revolution were fies i n t h e .iTherd was full gx@estatiom thadgharently succes€HEC
strategy aEstricting their outfmikeep supply in balance with growing fuelwleuldrmbntinue and so it

was widely forectsthigh pricesould persistfurther increase.

However, in making these forecasts, fundamental errors had been made relating to both supply and den
The extended peraddery high priceser 4 years following the 1979 pemidted in a major unforeseen

fall in demandhg was initially matched by a similar withdrawal of supplyBay tGiBECentually proved
unsustainable asw not®©PECsupply sources were encouraged and dsithdaided tcecover to the

growtlrates seeprior to 1973 and 1979

A.1.2. Oil demand felaster and further than expected
A.1.2.1 The impact of high oil prices fuel efficiency was greater than expected

It seems certain that in additloelieving GDP to be more robust to oil price than it was, the forecasters of the
earlyl980anderestimated how oil efficient the developed economies coAltebadioindemand had
recovered to its fr@73 growth rate within 2 years 2®73eil crisis despite oil prices having more than
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FigureA-2 Impact of oil prices on oil demand 19858




FigureA-2 shows tharom 197%ptal oil demand fell very sharply from a previously steep growth trend
Furthermoyafter 197%he oil intensity of GDP has never recoverextists pevekss can be seen from the
blue 1982008 demand growth trend line

As thel 980sand1990grogressed it became clear that part of the error was to underestimate
e The scopfor more people quickly to choose smaller cars

e The potentitdr all vehicles te made more fuel effic®eta mediurtermperiod
e How muchon US OEGidvernmentgouldricrease fuel taxes to hasteestment in fuel efficiency

Overall the high prices irreversiglguragesmaller cars and better fuel efficiewtiefihave kept
transport fuel demand growth well below what it might otherwise have been.

A.1.2.2 The impact of high oil prices @hsubstitution was greater than expected

With hindsighfarther component of the error was to underestimate the scope for oileih bet Sililsatut

western economies in the form of:
o fuel oil displaced by price from power generation by newly competitive coal and natural gas,
e middle distillates from OECD commercial and home heating markets by growing supplies of natural gas
o fuel oil displaced fromnansport uses on environmental grounds due to high sulphur content
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FigureA-3 The impact of high oil prices on oil the product mix

FigureA-3 above shows how fuel oil immediately began to be displaced from static markets like power a
industry by cheapgraland gas after the 1973 ciigis substitution accelerated after theill8Sis
doubled prices again

This meant that increasingant i ti es of fuel oi l a nnéwsupplyd dtl @  d i <
refiners for processing into additional supplies of transfemtduah unexpectedly large reduction in
demand for oil in Atansport markets became, at thetsaeyean unexpectedly large contributor to new
supply for transport markets



By 2008 fuel oil consumption was down to 9.3 million barretgigayxiomaiell1% of total world oil
consumptiasf 84.4 million barrels per day of crudeseffedtelyreduedcrudeoil demand by 4.4 million
barrels per day andedlihinto 4.4 million barrels per day of unexpected new supply

The fuel oil displacement from power generation markets was not only responsible for creating a new sup
oil for mking into petrol and diesel, but atsqlamebelow, it set a new fundamental floor for the oil price

A.1.3. High oil pricestimulatedsignificant noFOPEC oitapacitygrowth

In the earl§980s overestimating demand led on to the idea-@RE@Goih supply could not grow fast
enough to help OPEC oil easily mdetabasbil demand growtlithout the need either for more costly
conventional oil exploration and development, or for investment in costly alternatives to oil.

The higher than expédqteices persisting for longer than expected during theceisity yeest artide
new, morstale, $25830barre(in 2008money coal linked oil price level thereafter, all directly or indirectly
resulting from OPEC action, meant that all crpr@@REC and WP EC al i k e, benefite

production cuts
NorOPEC majors in particular made larger windfall profits than they would have otherwise while prices v

very high andere encouraged therefore to invest enthusiasticallyérpiesatamn and production, which,
with a lag, generated more new capacity a fearleatisawould otherwise have been the case

Even vth its viabilitynitedo $30/barrel in 2008 mpNeRrOPEC oil supply/capacity continued to grow and
woud help meet recovering world oil demand growth throuff8tepatatil the 1at®90sIn facit was
1997 before OPEC again supplied the world with as much oil as they had done in 1977
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FigureA-4  World oil production trends

A.1.4. Inthe 1980&he oil price feBharplya s O Bpduétisn/price contrstrategy failed

The combination of lower than anticipated demand growth together with an increaseOREGppily of non



that was stimulateg,andat t he same ti me, u,imreengdterr ieat eQP ERCY0 s OF
unsustainable.

FigureA-5 Impact of oil prices on OPEC oil production

FigureA5 shows that even though OPEC absorbed the impact of falling demand for 5 years or more |
reducing production dramatically from 32 million barrels per day (rtdody i2mSd Hy 1985, it was still
not enough to keep the pressuripoine.

By midl985 OPEC had in the region of 14.4 mbd of spare capacity with Saudi Arabia producing only 4 mbd
of apotentiatapacity for 9.5 mtdespite this huge effort by OPEC, the overhang of oil production capacity,
compared to the actual level of sugg@md so large that they were no longer willing, or perhaps able, to hold
prices up if that meant demand would continue to fall and reduce their revenues even further

In 198% the pricing of crude oil supplies by Middle East suppliers, leAdabjaSauadi changed to a
netback basis that guaranteed refiners a margin by pricing the oil at the value of falisheasgtonlucts

and diesgblusa guaranteed marghs a resulefiners began to refine much more oil and make more finished
fuel which caused the market téuttkeroversuppliedin 198Gxrices fell rapidly to a low of $8/barrel in
money of the dagforaising a little to stabidia level that wiensustained for nearly 20 years

A.1.5. The collapse of the Soviet Ungxtended the period of oxarpply

In addition, the collapse of the Soviet Union also helped to postpone demand press@rmrroil prices
Soviet Union (FSU) oil demand fell significantly after the political 88IR(psel ihakOremained steatdy
a much lower level since

A.1.6. A rew oil price floowvasestablished higher than pr&973 price levels

Prior to 1973 fuel oil was cheaper, cleaner and far more convenient Wweugeraration fuel than coal.
It had become the power fuel of @noioed the developed world and its share of the market was large and



