Oil Prices: Going, Going . . . 
Ever since the beginning of the oil industry we have experienced dramatic fluctuations in the price of petroleum.  Over the past two decades oil prices have fluctuated some 400%.  Today we are debating whether oil prices at $80 a barrel is heading further in the stratosphere or will collapse again to what we only a couple of years ago considered reasonable at $20. 

Gas prices this fall may be at least 25 cents more per gallon than last summer's steep prices, averaging $3.00 a gallon between April 1 and Sept. 30, the Energy Department has predicted.

We believe while history has taught us that oil prices are volatile and difficult to predict that most indicators point to oil prices sustained at present levels or even rising further.  This will not only effect what our immediate heating and transportation costs are, but will also have significant and lasting implications for the global competitiveness of many of our industries from basic chemicals, plastics, to auto parts.  Additionally, forcing these industries to locate in low energy locations simply to remain competitive.

W
hat would “Crazy Colonel” think?

On Aug. 27, 1859, “Colonel” Edwin Drake became the first person to successfully drill for oil in the United States. As commonplace as it sounds today, drilling was state of the art a century and a half ago. Digging a few feet into the earth and skimming the surfaces of streams and ponds were the methods of choice for rounding up petroleum, which was at the time the source for household lighting needs.

Drake was sent to Titusville, Pa., by the Seneca Oil Company of New Haven, Conn., to improve the output of the oil spring that Seneca had leased there. Company executives pegged Drake primarily because he had free use of the rail, a result of his former job as a railroad conductor. They also wanted Drake to have more status in the community, so the powers that be christened him Colonel. 

After an unsuccessful attempt digging, Drake borrowed a page from salt well drillers, who pounded conductor pipe down boreholes and into the salt layers. The pipe held up the sides of the holes, and Drake figured the same principle would work for oil, even though it had never been tried, at least with any success, before.

The locals had a field day at Drake’s expense. It was silly not only to attempt to dig a hole in the ground solely for the purpose of finding oil but also to waste expensive cast iron pipe by ramming it down a hole to who knows where.  So they dubbed Drake the “Crazy Colonel.”

Amidst the skepticism and ridicule, and driven by his strong work ethic, Drake fashioned a drill powered by an old steam engine. And at a depth of 69½ feet, Drake’s place in history was secured, and the first commercial oil well ushered in the industrial age. In time, the well produced 20 barrels of oil daily, more than double the rate of production of all other sources at that time. 

Drake’s success attracted thousands of men into the region hoping to capitalize on the new phenomenon. They weren’t disappointed. By the winter of 1860, 75 wells were producing oil. For all of 1860, Pennsylvania produced 450,000 barrels of oil, and prices topped $10 a barrel. However, the glut of oil began to outstrip demand, and by December 1861, the price had crashed to 10 cents a barrel.

For the first time, oil was a casualty of the fickleness of supply and demand.  It would not be the last time.
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In its history, oil has made great contributions to economic growth and prosperity, in the United States and other countries. Its importance as a key resource for entire industries (energy, chemicals, and transportation) and numerous products and services can’t be exaggerated. 

The oil that powers homes, transportation and businesses is produced in more than 100 countries around the world. According to the Energy Information Administration, the United States, China and Russia are among the top ten oil-producing countries.  Joining them among the top five oil-consumers in the world are Japan and Germany. 

In 2002 world oil production was 66.8 million barrels per day (b/d), estimates the Energy Information Administration. This oil comes from more than 830,000 wells, 63 percent of which are in the United States. Even with the majority of wells in its own back yard, though, output per well in the U.S. is measly. On average, an oil well in this country produces only 11 b/d, compared with Russia’s 199  b/d, Norway’s 3,674 b/d and Saudi Arabia’s 5,704 b/d.

Clearly, the U.S. reliance on oil is heavy and it continues to grow, at times, it seems, beyond the realm of imagination. Naturally, and as history has proven, changes in oil prices can have deleterious effects on the economy. 

From the 1970s until today, the world has witnessed arguably the most volatile period in the history of oil prices. Three events are generally acknowledged as having the greatest effect on oil prices.  We can see how substantial these events were when we take a look at the price of oil adjusted for inflation.

· 1973 Arab-Israeli War

ensuing 1974 Arab Oil Embargo
$11.58

$47.56 (inflation adjusted)

· 1979 Iranian Revolution

$30.03

$83.76 (inflation adjusted)

· Iraq-Iran War


$35.69

$87.71 (inflation adjusted)

1973 Arab-Israeli War

When Egypt and Syria launched their surprise attack against Israel in October 1973, oil prices sat at just under $3 a barrel. Within a month, Arab oil producers slashed output by nearly 6 million barrels a day. Support for Israel by the United States and other countries triggered an Arab oil embargo, and we became all too familiar with gas lines and energy conservation. At the same time, OPEC agreed to use its leverage over the world price-setting mechanism for oil in order to quadruple world oil prices.

The fallout was devastating. The embargo effectively doubled the real price of crude oil at the refinery level, and caused massive shortages in the United States. This exacerbated a recession that had already begun, and led to a global recession through the rest of 1974.

In the United States, the retail price of a gallon of gasoline rose from a national average of 38.5 cents in May 1973 to 55.1 cents in June 1974. Meanwhile, New York Stock Exchange shares lost $97 billion in value in six weeks.

With the onset of the embargo, U.S. imports of oil from the Arab countries dropped from 1.2 million barrels a day to a mere 19,000 barrels. Daily consumption dropped by 6.1 percent from September to February, and by the summer of 1974, by 7 percent as the United States suffered its first fuel shortage since World War II.

This was considered the first oil crisis and a watershed in U.S. energy policy making.

1979 Iranian Revolution

The second oil crisis occurred in the wake of the 1979 Iranian Revolution. Political turmoil in Iran in 1978 was accompanied by strikes that stopped oil production, and by Christmas 1978 Iranian petroleum exports had come to a standstill. This immediately shot prices up, including a 20 percent spike in Europe. 

Protests against the monarchy of the Shah of Iran reached the boiling point in 1979, shattering the Iranian oil sector. The Shah was ousted, and the new regime of Ayatollah Khomeini resumed oil exports.  But exports were inconsistent and at a lower volume, forcing up prices even more.  Saudi Arabia and other OPEC nations increased production to offset the decline, and the total loss in production was just about 4 percent. However, a widespread panic resulted, driving the price far higher than would be expected under normal circumstances. 

In the United States, President Carter instituted price controls, which reintroduced gas lines to the national landscape. Unfortunately, it was estimated that Americans wasted up to 150,000 barrels of oil per day idling their engines in the lines.

Driven by fear and pessimism, companies inadvertently pushed prices higher by stockpiling cheap oil. British Petroleum, which had been receiving 40 percent of its imports from Iran, ceased deliveries to buyers, canceling supply contracts with Exxon. In turn, exporters invoked force majeure to cancel previously concluded contracts or to raise prices.  And go up they did, from $13.60 in 1978 to $30.03 in 1979.

Iraq-Iran War

In September 1980 oil markets were again seriously shaken, when Iraqi president Saddam Hussein attacked neighboring Iran. His goal was to establish dominance over the Persian Gulf region. Each side bombed the other’s oil installations, and Iran convinced Syria to enter into a strategic alliance and to close its pipeline from Iraq. The only dominance was the oil supply’s ability to hamper economies. 

In the early stages of the war, nearly 4 million barrels of oil a day were removed from world markets. Prices rose accordingly, reaching $42 a barrel. By November the combined production of both countries was only a million barrels per day and 6.5 million barrels per day less than a year before. Worldwide crude oil production was 10 percent lower than in 1979. 

When the war ended in 1988, economic development had stalled in both countries and much of both sides’ oil industry was significantly damaged.

Oil markets, though, adjusted, with additional output coming on line and consumers making the transition to other fuels and adopting more energy-efficient technologies.  As a result, oil prices fell to almost $28 in 1985, before plummeting to $14 in 1986.
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The fluctuations of oil prices during these three events provided great theatre for how different markets and countries react. The success or failure of the resulting actions depends on people’s points of view.

What is clear is that oil prices are affected by not one single issue, but a combination of factors. The Arab-Israeli War, Iranian Revolution and Iraq-Iran War demonstrated the influence of political turmoil, territorial disputes, and supply and demand on oil prices.

As we’ve seen oil prices reach all-time highs in the past year, pundits and industry experts from around the world have weighed in with their reasons for these spikes. Everything from speculation to the vagaries of supply and demand to the lack of technological advancements in drilling has been blamed.

However, the roller coaster ride of oil prices in recent history strongly suggests that blame lies squarely on eight factors:

· Increased global demand 

· China’s growing economy

· Hurricane Katrina

· Insufficient U.S. refinery capacity

· Iran’s economic war

· The war in Iraq

· Instability in Venezuela and Nigeria

· Saudi Arabia difficulty

Global Demand

Today we are facing an unusual situation, in which nearly all regions of the world are experiencing economic growth and prosperity.  While this is currently putting a strain on capacity, the future growth in demand in a number of regions is likely to continue.  In Asia demand is expected to rise to 38 million barrels per day (mmbd) from 21 mmbd between 2001 and 2025, while regional oil production is likely to stagnate at around 8 mmbd, according to the U.S. Department of Energy. To put this in perspective, Asia’s expected increase in oil imports of 17 mmbd by 2025 will exceed today’s total oil exports from the entire OPEC Persian Gulf region.

China’s Growing Economy

China’s economy has been growing at between 8 percent and 10 percent a year for more than 20 years. To put this in perspective, in a good year, the U.S. economy grows at 4 percent. 

All eyes are trained on China to monitor its ability to cautiously slow its rate of economic growth. It could be the single most important factor for the oil market in the foreseeable future. China consumes roughly twice as much oil per dollar of GDP as the United States, and in 2004, it became the second-largest oil-consuming country, surpassing Japan and gaining on the United States. According to the Energy Information Administration, China accounted for 40 percent of the world’s oil-demand growth between 2000 and 2004. Beijing now imports one-third of the oil it consumes. China consumes approximately 5.6 million barrels of oil per day. The EIA forecasts rising oil demand by China, reaching 12.8 million barrels per day by 2025.  

The majority of this increased oil use is currently in the manufacturing sector—a fast-growing industry prone to sudden shifts in energy demand. China’s demand growth has been more difficult for the market to predict, because it doesn’t follow the seasonal flows of other markets.  

As China’s economy has exploded, so too has the size of the Chinese middle-class.  They now look to the West and see a flourishing economy and lifestyle built on petroleum, and have similarly latched onto this ideal.   The Chinese are increasingly emulating our way of life, turning in their bicycles for internal combustion cars, and striving for the consumer products that are the hallmarks of success – many of which have petroleum based manufactured components.

China’s pursuit of oil has shaped its foreign policy towards Russia, Japan, the Central Asian states, and across continents to sub-Saharan Africa and Latin America.  This drive for such vast quantities of imported oil has increased it’s power and influence all over the world, and the U.S. now finds itself in the unenviable position of competing with China not only for energy resources, but also subsequently for influence and strategic cooperation in volatile areas such as Iran, the Sudan, and Venezuela.  

OPEC and other oil-producing countries are keeping a careful eye on Beijing’s actions, wary of a situation like the Asian economic meltdown that precipitated a price crash in 1998 in which oil producers were too slow to respond to the drop in demand and flooded the market with cheap oil. This, in turn, may cause producing countries to overreact to any drop in demand from China, and will help to keep oil prices at higher levels until the Chinese economy becomes more predictable.

Hurricane Katrina

Perhaps no natural disaster galvanized this nation as Hurricane Katrina did. Along with the personal devastation, Katrina’s damage to U.S. Gulf production and refining capacity pushed world crude oil prices to an unprecedented $70 per barrel. 

Katrina left nine U.S. oil refineries idle and four operating at reduced rates. The effects of the hurricane put increasing pressure on sinking U.S. oil inventories.

Katrina had a major impact on the U.S. industry infrastructure.  Both offshore Gulf of Mexico crude and natural-gas production were hit very hard. Half of the Gulf of Mexico’s crude output and more than two-thirds of its natural gas production were shut down. The refining sector in the Gulf Coast, particularly in Louisiana, suffered too. The storm forced operators to shut down an estimated 1 million barrels of daily refining capacity in the region that accounts for nearly a quarter of total U.S. production. 

Katrina however, did open our eyes to our dependence on specific concentrated areas of production and refining.  In the immediate wake of this hurricane, consumers were forced to deal with a heretofore unheard of situation: $3 a gallon gas.

Refinery Capacity

Keeping up with oil demand is a problem that dates to the days of Colonel Drake. As U.S. refineries look for ways to meet the needs of the voracious appetites of American energy consumers, oil prices will continue to be driven by tight refining capacity.

For several years now, U.S. refiners have been beset by production troubles in the summer months. The cause is always different -- a refinery fire here, a pipeline disruption there.  At the root the problem is that refinery capacity isn't keeping up with demand.

But the solution — boosting refining capacity— isn’t easy or cheap. No new refinery has been built in the United States since 1976, the result of extremely tight environmental restrictions, community opposition, and the high cost of new construction.

A senior analyst at the U.S. Department of Energy estimates the United States would have to boost refining capacity by another 250,000 barrels a day — every year to meet increasing demand. While refineries have in the past expanded and de-bottlenecked their existing capacity, it is not clear is how much further U.S. refiners can stretch production.


There is a significant new factor in the U.S. that is also driving prices up. Broad energy legislation enacted last summer has helped push oil companies to shift from one gasoline additive -- known as MTBE -- to another -- ethanol.  Most oil companies have decided to make the change by May 5th.  The new rules require refiners to blend gasoline with ethanol, a nonpetroleum fuel that cannot be transported through oil-product pipelines because it will corrode them. The net effect of the switch will cause about a 1.7% shrinkage in the nation's gasoline supplies, according to the Energy Department. Meanwhile, demand for the fuel will be up by 1.5%.

Iran’s Economic War

Iran is OPEC’s second-largest oil producer and holds 10 percent of the world’s proven oil reserves. Its economy relies heavily on oil export revenues—around 80 percent to 90 percent of total export earnings and 40 percent to 50 percent of the government budget.  Strong oil prices the past few years have helped Iran’s economic situation.  For 2004, Iran’s real GDP increased by around 5.8 percent; for 2005 and 2006, it grew around 5.4 percent and 6.5 percent, respectively.  Despite higher oil revenues, though, Iranian budget deficits remain a chronic problem, due in part to large-scale state subsidies on foodstuffs and gasoline.

According to Oil and Gas Journal, Iran holds 125.8 billion barrels of proven oil reserves, up from 90 billion barrels in 2003. During 2004, Iran produced about 4.1 million barrels of oil per day, up slightly from 2003. Iran’s current sustainable crude oil production capacity is estimated at around 3.9 million barrels a day, which is approximately 100,000 barrels a day below OPEC’s production quota of 4.037 million barrels a day.  Some analysts believe that Iran’s capacity is lower, and that it could fall even further until new oilfield developments come online in a few years.  To additionally aggravate the matter, Iran’s own domestic consumption is rising at a rapid 10 percent per year, and Iran is already a major importer of refined products to satisfy it’s domestic needs.  

However sanctions and restrictions on the sale of technology and investments will continue to constrain how rapidly Iran oil fields can be optimized and Iran’s gas can be exported via pipeline to Pakistan and India or via LNG to other global markets. 


The standoff between Iran and the West over that country's nuclear program has fueled rising geopolitical tensions - and helped drive oil to record highs above $80.  The deadlines for Iran to comply with United Nations Security Council resolutions come and go and Iran still does not back down from uranium enrichment, which it says is only for power generation.  While Iran often states it will not use oil embargos if the Security Council imposes sanctions on the country over its nuclear program, yet at other times they have threatened to use oil embargos in retaliation to suggested sanctions. 

Meanwhile, the U.S. has refused to rule out, blocking Iranian oil exportas, a pre-emptive strike, nuclear or otherwise, on the country, even further destabilizing and constraining its oil exports.  

The War in Iraq

Since the start of the war in 2003, Iraq’s oil production has been uncertain at best. Increased insurgency and sabotage of facilities are the two most common culprits for this condition. But other mitigating factors have emerged.

The Energy Information Administration reports that during Saddam Hussein’s regime, Iraq used several short-term techniques to increase oil production that the oil industry does not consider acceptable. United Nations oil experts report that damage to some reserves in southern Iraq is so severe that recovery rates are significantly lower than normal.

The experts also predict that Iraq’s long-term sustainable production rate will fall, which means that it might be unable to produce the amount of oil that was expected using current technology.  Furthermore, Iraq’s insurgency has not subsided and many consider that it is in a state of civil war.

Instability in Venezuela and Nigeria

Venezuela is no stranger to political turmoil. A nationwide strike in December 2002 exacerbated political problems and led to significant reductions in the country’s GDP. Oil production dropped from 2.85 million barrels per day in early 2002 to an estimated 450,000 barrels a day.

Since then, production has been returning to pre-strike levels; however, there are signs that all might not be well. In August 2004 President Hugo Chavez survived a recall vote to remove him from office. Future attempts are not out of the question.

At the beginning of May 2005, the Associated Press reported that Chavez had admitted that production levels in Venezuela’s Western oil fields were less than expected. Chavez, according to AP, was concerned because production had fallen at least 100,000 barrels short of the expected 1 million barrels per day that the fields can potentially produce.

This was significant, as Chavez has never admitted to any kind of production problems in Venezuela before, even though OPEC’s in-house team and other analysts have been saying that Venezuela’s production was far below the officially quoted levels.

Years of bad management and neglect has eroded and basically incapacitated a major oil-producing region of Venezuela, the Western portion of the country, where as many as 10,000 wells have been estimated to have been rendered mostly useless. Venezuela is nominally the world’s fifth-largest oil producer.


Currently, Venezuela is most often in the news with effectively nationalizing a number of companies operating in their oil industry, a move that discourages international investment in that country's infrastructure, hurting production.  Chavez is also said to be making plans to sharply raise taxes and royalties on foreign oil operations in the country.

Oil production is at the center of political controversy in the world’s eighth-largest oil producer, Nigeria. The government has become rich from oil sales, while the majority of the population remains destitute. Local militiamen have threatened war against foreign oil interests unless they’re given a bigger share of the country’s oil revenue. And a 2004 strike by union oil workers was driven by demands on the government to maintain domestic oil subsidies. The strike was called to reverse steep rises in local fuel prices following the slashing of state subsidies.

But the work stoppage combined with the violence has had the opposite effect, driving up oil prices and creating a demand for discounted oil.

Saudi Arabia

With one-fourth of the world’s proven oil reserves and some of the lowest production costs, Saudi Arabia stands to remain the world’s largest net oil exporter for the foreseeable future. Saudi Arabia is the only OPEC nation with spare capacity (See Exhibit: OPEC Oil Production), and has repeatedly stepped in to assure adequate petroleum supply to the global marketplace.  During January-May 2005, Saudi Arabia supplied the United States with 1.5 million barrels per day of crude oil, or 15 percent, of U.S. crude oil imports during that period.
Exhibit: OPEC Oil Production (Thousand Barrels Per Day)
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The combination of relatively high oil prices and exports led to revenue windfalls for Saudi Arabia the 2004 -2007 period. For 2004, Saudi Arabia earned about $116 billion in net oil-export revenues, up 35 percent from 2003 revenue levels. Saudi net oil export revenues increased in 2005 and 2006, to over $150 billion and in 2007 are likely to exceed $200 billion.
In spite of the recent surge in its oil income, Saudi Arabia continues to face serious long-term economic challenges, including high rates of unemployment, one of the world’s fastest population growth rates, and the consequent need for increased government spending.  With the ensuing youth bulge that is occurring all over the Middle East, it is estimated that over the next 10 years that this huge population growth means that the region will require an additional 100 million jobs just to ensure economic and political stability.  To illustrate the enormity of this issue, in the U.S., we have just seen a record 200,000 new jobs a month created, but even at this elevated rate the best outcome the U.S. could hope for would be to have created 24 million jobs over the next decade.  

Energy forecasts call for Saudi Arabia to nearly double its output in the next decade and after.  Oil executives and government officials in the United States and Saudi Arabia, however, are concerned that capacity will probably only increase by a modest 20%, potentially creating a significant gap in the global energy supply.

Although it is not running out of oil, Saudi Arabia is facing challenges in extracting it, according to industry officials. Today, the country produces about 9 million barrels a day, roughly one-tenth of the world’s needs. It is the top foreign supplier to the United States.

If Saudi production falls short of the ever-increasing global demand, the consequences will be significant.  All other large producers, lack comparable reserves or excess oil capacity, and promising new fields elsewhere are not expected to deliver enough oil to make up the difference.  

To meet the forecasted petroleum demand in the next two decades, Saudi Arabia would have to double its production, while Iran and Iraq would have to triple their production.  These are demand requirements that are unlikely to be met.  As a result, supplies could tighten and oil prices could increase even more. 
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Even before the devastating hurricanes of 2005, world oil markets were subject to a degree of strain not experienced for decades.  In recent years, the demand for oil has accelerated as global economic growth, fueled primarily by the United States and China, has strengthened.


While the world will never physically run out of crude oil, mostly because oil will eventually become so expensive in the absence of lower-cost alternatives, the price of this pervasive energy source will only continue to increase.


As far as the future of oil industry is concerned, there are two things we can be assured of.  The first is that the long-term demand for oil is assured to increase.  We have already seen how globally, economic and population growth have both fueled the astronomical thirst for this vital commodity.  On top of the general global increase in demand, the U.S. and China continue to gobble up more and more oil in order to satisfy their respective populations growing use of oil and petroleum based products.


The second, and most unfortunate, certainty we can predict is that the many significant factors other than increased demand, such as geopolitical instabilities, natural disasters, and other supply hindrances will undoubtedly occur.  In particular we hold our collective breath as the largest repository of oil, Saudi Arabia, is experiencing precarious and uncertain events.    


With even just one of these guaranteed events taking place, the result will be huge spikes in the price of oil.  With oil so closely tied to the world economy, the net effect will be an economic recession where adjustments will need to be made across the board.  

Even with consumers and industry reacting to the inevitable occasional temporary weaning from the gluttonous consumption of oil, and as prices go down from that minor decrease in demand, practically simultaneously our unconscious appetite for oil again increases as we easily forget the belt-tightening times.

In any event, the world production peak for crude is unlikely to be right around the corner as so many have been predicting.  However, given the long lead times required for significant mass-market penetration of new energy technologies, neither government or business can be complacent about both the supply-side and the demand-side of research and development.

So, where does that leave prices?  Demand will certainly play a part in that answer, as will world events, the weather, technology and politics.  Henry Kissinger has even argued that competition over hydrocarbon resources will be the most likely cause for international conflict in coming years.  As history, recent and past, has shown, markets react quickly even at the hint of problems.  

American consumers feel the pinch of high oil prices daily—at the gas station and at home.  Downstream industries and businesses are certainly not immune, and many might be forced to move operations overseas.  The chemical and plastic industries located in high energy locations like Germany or USA are particularly vulnerable and worried.  Given the fact that every $1 increase in the price of gas costs the chemical and plastic industries $3.7 billion, should we be surprised?  Further down stream would be the users of plastics.  Given the rise in production of items as varied as consumer electronics and autos in the emerging markets where will the plastic components be manufactured?

The markets are edgy, and consumers are concerned. However the majority of the indicators argue for further price increases with significant implications to our livelihood and many of our traditional industrial bases. 


So nearly 150 years since Crazy Colonel Drake drilled the first commercial oil well, oil is still the casualty of the capriciousness of supply and demand.  It won’t be the last time either.
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