Oil Prices and Transport Sector Resilience

Introduction

1. Oil is important for consumers generally, and the transport sector in particular. Oil accounts
for 51 percent of New Zealand’s total consumer energy, and transport accounts for at least
80 percent of New Zealand’s oil consumption. Most of this oil is imported. &

2. ‘ Changes in oil prices can have a substantial impact on firms and households. For firms WQ)

are major users of fuel, either in their day-to-day operation or in the transportation of g

and services to market, the price of such fuel can have a major impact on profita% ow
to medium income households are also particularly exposed to increasing an tile oll
prices. Transportation costs account for more than 14 percent of household diture in
New Zealand and are the third largest single expenditure item (Statistics NZ&

. The paper provides a basis for discussion on (i) global oil prices and v~recasts and (i)
the risk exposure of the transport sector to oil price changes and it i ations for the wider

economy.
QO

Qil prices

4, At a fundamental level, oil prices are driven by supply anu\ mand (or market perceptions of

supply and demand), although this can be obscur times by the financial markets in
which oil is traded. Markets for oil trading include s arkets; futures markets; and over the

counter risk management products such as opti@}\
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6. Quotatiosgn oil futures
markets{ pyovide us with a

read otential source of . |} .
Source: Energy Information Administration, Ministry of Economic

fo s of future crude oil Development
ol prOC!UCt _ PMCES. rigyre 1: Historic oil and petrol prices
Q/ owever, there is still debate

as to how useful these price forecasts are for policy analysis purposes. Analysis by the
0/ Ministry of Economic Development' concludes that they are useful for the prediction of long-
term average prices, but of little use for predicting short-to-medium term market volatility,

Q including price spikes.

7. Beyond the futures market, the International Energy Agency (IEA) provides authoritative and
regular forecasts, via its annual Medium Term Oil Outlook and the World Energy Outlook.

' Samuelson, Dr Ralph D.; “Oil: An Introduction for New Zealanders”; MED, 2008.



8. The IEA estimates a real and
nominal oil price of over US$100 in
the medium-to-long term. The 2008
World Energy Outlook forecast
US$100 per barrel as the most likely
average real oil price per barrel 150 |
through to 2010, increasing to
US$122 by 2030. 100 -4

Real (2007
dollars)

o === Nominal %
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9. The IEA has traditionally taken a * ) o
relatively optimistic and demand- ol _ T IEY I
driven view on the future supply of 2006 2008 2010 2012 2014 2016 2018 2020 2022 2024 2026 2028 2030
oil, suggesting that supply with W
sufficient investment would keep up Source: |EA, 2009; Worl&?&ggy Outlook 2008

with forecast demand. Figure 2: Estimated crude oil prices to 2Q3Q

10. More recently the IEA commented that current investment in oil produc infrastructure is
insufficient, making the future supply of oil more problematic and¢Castly in light of the long
lead times in bringing new sources of crude oil and refined pro@ o market. It also noted
the faster-than-expected decline rates of particularly large ? 7and a concentration of oil

production in a number of politically volatile countries.? Thigvin turn increases the risk of
sudden oil price shocks, caused either by political tensione\' major supplier countries or by a

physical shortfall in supply.
N/

11. It is important to note that the world will not sudd run out of oil. Nevertheless, there are
real long-term price risks associated with presgéntyihvestment levels in energy infrastructure
and higher field decline rates. (For more ound on global oil supplies please refer to
Appendix 1.)

12. While substantial increases in domestic/oil production would improve New Zealand'’s trade
balance, it would not necessarily ifisulate the New Zealand economy from oil price volatility
or long term prices rises (se&Appendix II). This is because, like all internationally
traded commodities, domes& and fuel prices are largely driven by the international price.

New Zealand’s exposure to oif price rises

n the transport sector

13. Reflecting the @r‘cance of energy to economic activity, high or volatile oil prices can have a
pervasive e@t on economic performance. For example, increased prices for energy-
intensiv ilding materials such asphalt and bitumen can lead to significant increases in the
cost Qstructure projects. Furthermore, sectors of the New Zealand economy whose
fue make up the dominant proportion of their operating costs (eg fishing, aviation, etc),
ar rticularly exposed to high and volatile oil prices.

14. is not just these sectors of the economy that feel the effect of oil price changes. New
Zealand’s overall level of exposure to oil price changes is more acute than many of our
Q/ trading partners due to our distance from international markets. High and/or volatile oil
prices are immediately felt by primary production exporting sectors with long transportation
networks to international markets. Tourist visitor numbers to New Zealand are also at risk
from significant increases in aviation fuel costs. International and domestic transportation
costs, largely determined by oil prices, therefore play a significant role in the competitiveness
of businesses right across the economy. The transport sector’'s exposure to increasing and

volatile oil prices is therefore an issue of strategic importance.

% see IEA, 2008, World Energy Outlook 2008



18. Oil price changes can also have negative effects on the transport sector itself. Obviously
road users, most notably logistic firms and their customers, but also private motorists and
public transport providers immediately feel the price impact. As a result transport revenue
can be affected by a reduced demand for both fuel and travel. This in turn may affect the
amount of funding available for infrastructure investments. New Zealand research indicates
that a 10 percent (real) rise in the price of petrol will decrease petrol consumption by 1.5
percent within a year and 2 percent after two years®.

16." There are of course also benefits from high oil prices. They can reduce the demand for
transport services; encourage people to use less energy intensive transport modes, inclydi
public transport; and incentivise energy diversification and efficiency. For ingtance,
persistent high oil prices often lead to the adoption of more efficient ve , the
development of previously marginal or uneconomic non-conventional oil, an -carbon
technologies and fuels. (Fuels produced from non-conventional oil sg(&s are also
significantly more carbon-intensive, on average.*) ?"

New Zealand’s vulnerability relative to other countries @

17 New Zealand is a comparatively iarge user of oil for transpo .°> A number of factors -
contribute to this reliance on oil. Population density i and major production,
consumption and export centres are dispersed, leading to %h levels of freight movement
between centres. For instance, a high proportion of Ne?galand‘s freight task consists of
the movement of relatively high volume commodities such as milk and forestry products. For
these goods, transport costs can represent a high p ion of overall costs.

18. Road transport energy -\
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\/ Czech Republic, which

&

er US$100 GDP. The  Figure 3: Road transport energy productivity in 10 OECD countries (2007)

has a similar GDP per capita to New Zealand, only requires 2.5 litres of fuel to generate
US$100, 30 percent less than New Zealand.

: Kennedy, D., Wallis, I. 2007, Impacts of fuel price changes on New Zealand Transport, Land Transport New Zealand,
Research Report 331, 138pp.

* OECD, 2008, Oil dependence: Is transport running out of affordable fuel?, p12

° Delbruck, F., 2005, Oil Prices and the New Zealand Economy, Reserve Bank of New Zealand: Bulletin, Vol. 68, No.4
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Conclusions ;Q

Modal choice in New Zealand is limited, even in major cities. In combination with the
availability of relatively affordable vehicles, this has led to a high reliance on the private
motor vehicle. New Zealand has one of the highest per-capita car ownership rates in the
world.

The fuel economy of
private motor vehicles is
relatively low compared to
most other OECD
countries (see Figure 4).
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vehicle fleet. However, Figure 4: Fuel economy of the light vebic| ck in OECD countries (2005)

this would still place New Zealand at a significant comparative disadvantage compared to
other OECD nations.’ N

In terms of affordability of transport for business a \odividuals, a comparison between 17
IEA countries shows that New Zealand has one %e highest levels of vehicle kilometres
travelled per capita, while having one of @ owest levels of personal consumption
expenditures per capita.

Road transport accounts for 94 perceni.of{distance travelled and 84 percent of travel in urban
areas (2005-2008). Countries with s r modal shares such as Australia and the United
States have a considerably high DP per capita, which increases their ability to cope with
higher oil prices.

Finally, as noted above, Nmealand is far away from key markets for goods and tourists.
As such, transport cost@; New Zealand are more affected by oil prices than in most other

OECD countries. ,Q/

If real Iong@w oil prices continue to increase, as forecast, New Zealand’s economy may

suffer relativély more than other economies. This risk centres on our distance to

intern t@l markets and the transport sector’s dependence on imported oil. Overall, the

tra sector’s resilience to both increasing oil prices and oil price volatility is relatively

lows” An particular the relatively poor fuel economy of the New Zealand fleet is an important
rgy challenge facing the economy.

consumer energy source, reflecting its high value as a versatile transport fuel. It can be
expected that New Zealand'’s vulnerability will be reduced marginally by the combined effects

é?/\/Q/Although growth in oil demand is expected to slow, it will remain New Zealand’s dominant

® This figure shows trends in fuel economy and gives a proxy of fuel economy of the light vehicle fleet in 17 IEA
countries. Measuring the actual on-road fuel economy of the light vehicle fleet is difficult and definitions of light
vehicles differ in various countries.

” Emissions intensity can be used as a proxy for energy efficiency. Average greenhouse gas emissions from the light
vehicle fleet is expected to reduce to 190g/km in 2030 (down from about 240g/km). By comparison, Europe’s light fleet
is likely to be at an average of 130g/km in 2030.



of the Emissions Trading Scheme, and the potential increased availability and affordability of
new technologies such as electric vehicles and second generation biofuels.

28. Although there are no significant regulatory barriers to the uptake of prospective fuels and
technologies right now, the cost, supply, convenience and reliability of new technologies
compared to existing technologies appear to be key barriers. Should new technologies, new
fuels and efficiency gains not be forthcoming (eg due to insufficient incentives), the sector’s
resilience would decrease further. Q&



Appendix I: Global oil supply

World oil resources, reserves and production

The earth contains a finite amount of fossil-hydrocarbon resources. The process of the generation of
oil in source rocks and its move to oil fields is well understood, and the areas with potential
hydrocarbon accumulations are well known. &

One can generally distinguish between conventional oil and non-conventional oil. Conventional@
typically includes oil produced or extracted using the traditional oil well method whereas
conventional oil typically includes oil produced from tar sands and synthetic crude oil rr% om
coal or gas. However, categorisation varies depending on the economic or geological crb used.

Because of reservoir characteristics and limitations in petroleum production technolpﬁ; ot all of the
total available oil resources can be recovered. Those hydrocarbons that can ecovered are
considered to be reserves.

Several independent estimates suggest an ultimately recoverable world f two to three trillion
barrels®. World-wide cumulative production reached about 1.1 trillion ba. n 2006°.

Qil reserves for which there is reasonable certainty that they can extracted profitably — on the

basis of assumptions about cost, geology, technology, marketabifity and future prices — are usually
called ‘proved’ reserves. Reserve estimates are often categorised as ‘proved’, ‘probable’ and
‘possible’ with associated probabilities of production at 90% o and 5%, respectively.

~N\
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1980s oil con tion has been greater than

annual dISC of new reserves, and new discoveries have steadily declined (see Figure 5).

The fir explonted are the largest, cheapest and easiest. Small, inaccessible and costly fields
are ntil later. While there are large non-conventional resources (e.g. oil shales), their use can

y, more carbon-intensive'® and they may vyield less energy for energy invested. This is

<//

thtel, W., Schindler, J., 2007, Crude Oil - The Supply Outlook, Report to the Energy Watch Group, October 2007, EWG-
Series No 3/2007, p37
® IEA, 2006, World Energy Outlook 2006
A8 Zittel, W., Schindler, J., 2007, Crude Oil - The Supply Outlook, Report to the Energy Watch Group, October 2007,
EWG-Series No 3/2007, p33
' BP, 2008, BP Statistical Review of World Energy June 2008 (includes tar sands), broadly consistent with data from IEA,
2006, World Energy Outlook 2006
> OECD, 2008, Oil dependence: Is transport running out of affordable fuel?, p12




because the ratio of energy delivered to energy costs declines as more and more energy is required
to find, extract, process and deliver oil. ’

World oil production will peak when the rate of decline of old and existing fields exceeds the rate of
growth of new and expanded fields. The suggestion that world oil production must eventually peak is
uncontroversial as oil is a finite resource, although it is difficult to determine the timing of this event.

Better technology and higher prices can delay a decline in total production (e.g. ‘probable’ reserves/&
may become ‘proved’); however, at some stage an inevitable decline must follow. It is importantfto
understand that while this will make it more likely that prices will increase it does not mean th

world will suddenly run out of oil. e

Optimistic vs. pessimistic views on the future of oil O

Views on the future of oil can be divided broadly into “optimistic” and “pessimistic” .ks. While the
view that world oil production will peak at some stage is uncontroversial, ther, ?e questions and
significant uncertainties regarding é

o to what degree people think technology and economi

° when fundamental supply constraints wili 6ccur, ' Q‘ e
Qg\)overcome current and
future supply constraints,

o how fast production will decline, and \

° to what degree alternative energy sources —Wing non-conventional oil — can
make up for the decline.

The optimistic view suggests that fundamental su onstraints and geological limits will not be
reached until some time beyond the immediate re. Investment into oil production infrastructure
will be sufficient to keep up with demand. Ne&w technology and rising prices will lead to new
discoveries and the extraction of previously i @ essible reserves. Improvements will occur at a rate
and cost that is sufficient to maintain ap”adequate supply of oil. Even if oil becomes increasingly
inaccessible and unaffordable, other re es such as tar sands and coal-to-liquids technology will
be able to substitute oil. &

or have already been reach ‘e. the supply of oil cannot keep up with demand). New discoveries,

The pessimistic view suggewfundamental supply constraints and geological limits will soon be
new technologies an@ ments will not be sufficient to maintain an adequate supply of oil.

Other resources will no ble to fully substitute oil. This increases the likelihood of sudden price
shocks and economi ption.

tended, at | ntil recently, to be relatively optimistic in their outlooks. Others, including the
Associatio e Study of Peak Oil and Gas (an international network of non-profit organisations
and rese@ers), have been much more pessimistic.
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Many intern% and governmental institutions, including the International Energy Agency, have



Appendix ll: New Zealand’s (short term) oil security measures

Most of New Zealand’s oil security policies and practices are aimed at the mitigation of short-
medium term oil supply interruptions. They are not designed to cope with oil price spikes or to raise
the resilience to long term price increases.

The key provision underpinning New Zealand’s security of oil supply is our participation in the
International Energy Programme (IEP) administered by the International Energy Agency (IEA). Th
main obligation under the IEP is for member countries to hold oil reserves equivalent to 90-days/o
net imports. During a declared emergency, the IEA can order the release of a proportion of

stocks by member countries, thereby maintaining reliability of (global) supply. This mechanismthas
only formally been triggered once, in 2005 during Hurricane Katrina, and in this case it wa%dited
with calming the oil market and preventing hoarding behaviour and a price spike ortantly
however, the 90-day obligation cannot be used unilaterally to control domestic &b@ or supply

within New Zealand.
Domestically, measures to ensure New Zealand'’s short-medium term oil supg ‘ by the

femented by MED. This
strategy is intended to provide a range of possible measures in th@@ of short to medium term

supply interruptions — most likely arising from a domestic incident (g/g® the result of damage to
infrastructure during an earthquake). ;




