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This past October marked the 40th anniversary of the Arab oil embargo of 1973 

and the beginning of what has come to be known as the world’s first “oil shock.”   

The anniversary passed with little public commemoration.  Many newspapers 

and media outlets across the United States ignored the story.  There was not a 

word about it in the New York Times.  Nor did modern representatives of any of 

the major actors in the drama observe the event.  There was no mention of it by 

OPEC, the Organization of Petroleum Exporting Countries.  Although this was a 

defining moment in the history of the organization, perhaps it is not surprising 

that OPEC officials did not want to remind oil-consuming nations of the pain 

inflicted in 1973.  There was also nothing from the Richard M. Nixon Presidential 

Library, which was preoccupied with the latest release of White House tapes.  

This eerily mirrored how the unfolding Watergate scandal and the first release of 

White House tapes in October 1973 had distracted the Nixon officials from the oil 

crisis.   

 

The sparse commentary that did come forth revealed almost equal disregard for 

the historical meaning of the crisis, offering little serious reflection and, in many 
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cases, errors of fact.  Most stories mistakenly referred to the “OPEC embargo,” 

when it was Arab members of OPEC, not the organization itself, which imposed 

the oil restriction.1   They implied that the objective of the embargo was to raise 

oil prices, when it actually aimed to protest U.S. support of Israel.  Journalists 

repeated the mistake of attributing gasoline shortages to the embargo, when in 

fact the long lines at gas stations were mostly caused by the misguided policy of 

price controls and emergency supply allocations imposed by Nixon between 

1971 and 1973.2  Op-ed pieces replayed the dirge about how the United States, 

after forty years, is still dangerously dependent on foreign oil, with differing 

opinions about whether we can “frack” our way to independence or find 

deliverance only through a radical shift to “renewable” energy.3  These stories 

missed the larger implications of the oil shock to both the global political 

economy4 and the oil industry itself.   

 

The contributions to this H-Energy forum offer needed insight on the immediate 

causes and impacts of the 1973 oil shock and reminders about its historical 

importance.  In his June 2013 entry, Jay Hakes shows how U.S. vulnerability to 

an interruption in foreign supplies of oil resulted from several underlying 

transformations, especially the loss of U.S. domestic surge capacity in oil.  Fiona 

Venn, in her November essay, points out that the energy crisis of 1973 consisted 

of two “distinct but interrelated crisis,” one “political,” which was the six-month 

embargo shaped by the Arab-Israeli conflict.  The other was “economic,” which 
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concerned the renegotiation of oil agreements, beginning in 1971, which 

increased the level of payments to host governments.  By 1974, most of these 

nations began moving from participation to 100 percent nationalization.  This is 

the real significance of the oil crisis of 1973.  The natural resource owners were 

now in the driver seat and exercised their sovereign power to revise the rules 

governing oil in their nations and to assert control over oil production and 

prices.  In none of the news stories from this past October was the word 

“nationalization” ever mentioned, leaving the impression that it never 

happened.5 

 

The OPEC nationalizations resulted in what Steven Schneider called the “largest 

non-violent transfer of wealth in human history.”6  Nationalization changed the 

international petroleum industry and the world.  In assessing the long-term 

impact of the 1973 oil shock, historians as well as journalists tend to underplay 

nationalization in favor of an emphasis on the embargo and price shock, 

especially the varied effects of the quadrupling of oil prices on consumers, 

economies, and governments.7  Like much of the journalistic coverage of the 40th 

anniversary, American historians often lament how little has changed in the past 

four decades to alleviate the nation’s vulnerable dependence on oil.  Paul Sabin 

criticizes the tepid response of U.S. energy policy since the 1970s, which “only 

modestly altered American patterns of energy use.”8  Others are more hopeful 

about the lesson of the shock for solving “America’s hydrocarbon predicament.”  
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According to Mark Fiege, “Perhaps the most important legacy of the first great 

oil shock was a revived and persistent conservation ethic that reminded citizens 

that they could not sustain their hydrocarbon habits over the long term and that 

they needed to try something different.”9 

 

An equally important legacy of the first great oil shock, besides the “conservation 

ethic,” was a rejuvenated commitment to finding new oil sources.  Contrary to 

the fears of many contemporary observers, the 1973 shock did not produce an oil 

or energy shortage.  Rather, it provided the economic incentive and strategic 

imperative to expand global hydrocarbon supplies from territorial and geological 

frontiers beyond the control of OPEC.   Consumption patterns may not have 

changed as much as some people would have liked, at least in the United States, 

but the world of oil production has experienced a major transformation since 

1973.  This is largely a result of technological innovation in the oil and oil service 

industries.  Rising oil revenues afforded the commercialization of sophisticated 

oilfield technologies that were needed to reach oil deposits in untested parts of 

the world and under difficult environmental conditions.  The overriding lesson 

of the oil shock was indeed to “try something different.”  To a significant extent, 

that meant trying different things, in different locations, but in pursuit of the 

same objective – hydrocarbons. 
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The End of Business as Usual 

 

As Francesco Petrini observes in his November essay in this series, the literature 

on the oil companies’ role in the first oil crisis has alternated between 

interpretations that view the oil majors as all powerful, complicit in orchestrating 

the price increases of the 1970s, or isolated and passive, forced to surrender to the 

new assertion of producer power.  In fact, it was even possible for commentators 

at the time to hold both views simultaneously.  Investigative journalist, Robert 

Sherrill, who covered the “oil follies” of the 1970s, alleged that the “shortage was 

so blatantly contrived as to make the word conspiracy seem justified.”  At the 

same time, he warned that “anyone born in the 1930s who lives a normal life-

span will probably see most of the wells in America come to a wheezing halt as 

the fields run dry.”10  This was because the oil majors, in his opinion, had become 

so cozy with OPEC that they shunned exploration in the United States and non-

OPEC countries and were willing simply to pass on the high costs of OPEC oil to 

consumers through their control of downstream assets.   

 

This snapshot of the situation from the late 1970s misread what was happening.  

First, the oil majors were hardly co-conspirators with OPEC, especially 

considering the accelerating renegotiation and nationalization of oil concessions 

in the early 1970s.  Although not passive, the oil majors were clearly unprepared 

for the new reality thrust upon them.  As Joseph Pratt explains in his history of 
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Exxon, the decision-makers at the major oil companies at this time were hobbled 

by the fact that they “made up one of the few generations of oil executives in 

history whose primary management experience came during an era of relative 

oil-price stability and steady economic growth.”11  Their management structures 

lacked the tools to cope with extreme price volatility.  By the end of 1973, all their 

price-forecasting methods, which never accounted for the ability of suppliers to 

double the price of crude oil overnight, ended up in the wastebasket.   

 

Not only could they not anticipate drastic price changes, they were also slow to 

respond to changing market conditions in the late 1960s and early 1970s.  During 

the stable period of low crude oil prices in the 1960s, as Sherrill correctly 

observed, the majors generally eased off oil exploration and shifted capital 

budgets downstream into refining and chemicals.  Upstream planning by 

international oil companies often did not prioritize exploration opportunities on 

a global basis.  By allocating capital to the top-rated projects of national affiliates, 

corporate strategy failed to “take into account the rise and fall in importance of 

the regional companies or their potential for growth.”12 

 

The major oil firms, as well as their home governments, were not merely 

unprepared for the oil shock.  They had become so accustomed to business as 

usual that they disregarded warning signs that the world was about to change, 

or change a lot faster than they realized.  Supply forecasts from some companies, 
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as early as 1971, that spare shut-in well capacity in the United States was much 

less than what was being reported did not find a receptive audience in industry 

or government until October 1973.  Domestic oil reserve estimates coming out of 

the U.S. Geological Survey, meanwhile, were wildly inflated.  In October 1973, 

right before the outbreak of the Yom Kippur War, the Aramco partners 

anticipated only a gradual increase in participation by Saudi Arabia through the 

1970s, but by the following summer they were forced to agree to 60 percent 

participation retroactive to January 1, 1974.  As Watergate increasingly distracted 

and weighed on Nixon and his chief aides, Secretary of State and National 

Security Advisor, Henry Kissinger, who by his own admission knew very little 

about the oil industry, confidently believed weapons deliveries to Israel would 

not provoke a boycott.13  

 

The combined effects of the embargo, oil price increases, and collapse of the 

concession system abruptly ended the post-World War II petroleum order.  

Although unprepared for the suddenness of this change, the major oil companies 

and consuming nations began developing a new structure to defend their 

interests.  The U.S. government and its allies implemented policy reforms that 

moderated demand and built up strategic stockpiles.14  The international oil 

companies and their home governments began promoting bilateral investment 

treaties and contractual arrangements that eroded the concept of state 

sovereignty at the heart of the OPEC revolution.15  Perhaps the most significant 
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legacy of the 1973 oil shock was the huge impetus it gave to the enlargement and 

diversification of non-OPEC oil supply. 

 

Although many American commentators believed the end of oil was nigh, the 

ten-fold increase in crude oil prices between 1973 and 1981 encouraged feverish 

new drilling and turned previously marginal deposits into profit machines.  

Another generation of oil multi-millionaires sprouted up in Texas, the “land of 

the big rich,” according to the popular television series, Dallas (1978-1991).  

“Suddenly, everyone wanted into the oil game,” writes Bryan Burrough.  

“Geologists fled the majors to become wildcatters.  Doctors and dentists pored 

[sic] money into discovery wells.  In Houston, Dallas, and Midland new 

skyscrapers grew like grass.”16  In addition to producing new fortunes in Texas, 

soaring crude prices boosted developments in harsh and challenging 

environments like the North Sea, Alaska’s North Slope, and offshore Gulf of 

Mexico and Brazil.   The industry’s search for oil may have been somewhat half-

hearted prior to 1973, but certainly not afterward. 

 

 

Oil From the North 

 

Efforts by oil firms and consuming nations to diversify oil supply away from 

OPEC and Middle East sources began, of course, before the 1973 oil shock.  The 
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1956 Suez Crisis and the Arab-Israeli War of 1967 (Six-Day War) both cautioned 

nations and firms about overreliance on Persian Gulf oil and prompted a quest 

for alternative supplies.  Two of the boldest diversification ventures already 

underway before the 1973 oil shock nevertheless received a critical boost from it:  

the Trans-Alaskan Pipeline and North Sea oil. 

 

Barring the 1973 crisis, the Trans-Alaskan pipeline (TAPS) and the 20 percent of 

U.S. domestic oil production it was delivering by 1988 (1.5 million barrels/day), 

might have been long-delayed or, conceivably, stopped.  In 1973, the promoters 

of the project, BP and its partners, faced a thicket of legal hurdles and political 

opposition that had delayed authorization for three years.  Alaskan native 

groups and environmental organizations objected that the pipeline, as well as the 

maintenance highway to be built alongside it, violated both the Mineral Leasing 

Act and the recently enacted National Environmental Policy Act.  Prior to 1973, 

opponents of the pipeline seemed to have the upper hand.17 

 

Against the backdrop of the energy crisis that had already emerged in early 1973, 

however, environmental organizations were put on the defensive.  Even then, 

and even as domestic supply problems and Middle East tensions rose over the 

summer, a U.S. Senate amendment in August 1973 declaring that the pipeline 

fulfilled all NEPA requirements and modifying the Mineral Leasing Act to allow 

for the pipeline right-of-way only narrowly passed after a tie-breaking vote by 
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vice president Spiro Agnew, who was not long for office as he was under 

investigation at the time for extortion, tax fraud, bribery, and conspiracy.  In 

Congress that fall, pipeline supporters stepped up their rhetoric blaming 

environmentalists for the energy crisis.  In September, President Nixon reiterated 

his support for the pipeline, announcing that it was his administration’s priority 

for the rest of the congressional session.  In early November, just after the 

embargo, Congress quickly passed, by overwhelming majority, the Trans-Alaska 

Pipeline Authorization Act.  This legislation removed the project from further 

judicial review, provided new financial incentives, and authorized construction 

of the right-of-way.18  The ensuing oil price spike greatly enhanced the 

economics of building the $7.7 billion pipeline (estimated in 1976), affording the 

oil-consortium owner, Alyeska, a cushion to absorb the enormous costs of 

accommodating environmental considerations and mitigating ecological 

damage, thus retaining public support for the venture.19  One Exxon engineer 

who worked on the project later maintained “the only reason we have an oil 

pipeline today is because there was an Arab embargo.”20 

 

The 1973 oil crisis also cast a lifeline to the world’s other hugely ambitious 

frontier oil development at this time, in the North Sea.  In 1969, Phillips 

Petroleum discovered the Ekofisk field in the Norwegian sector, and the 

following year, BP discovered the Forties field in the U.K. sector.  These were 

massive fields, but they were farther north, in deeper water, and with more 
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extreme weather conditions than in the southern North Sea, where natural gas 

fields had been successfully developed in the late 1960s.  The technical challenges 

and costs were so high that success in extracting oil from these new fields was far 

from guaranteed.  Too often, historical accounts of North Sea oil skim past this 

period of high uncertainty, moving rather quickly from discovery to flowing 

oil.21  The fact was, explained Dick Wilson, the Brown & Root manager who 

oversaw the construction of the early production facility at Ekofisk and platforms 

for Forties, “deepwater North Sea oil from fields like the BP Forties was not 

commercial at $3 a barrel,” the prevailing price of crude at the time.  As Phillips 

and BP moved cautiously ahead with the projects, they ran into delays caused by 

design changes, materials shortages, labor problems, and inclement weather, all 

of which ballooned costs and postponed revenues.  Wilson recalled one 

dispiriting meeting with BP representatives, who informed him that “this project 

can’t continue on this basis because . . . the costs were just getting too high.”  

Then, like a divine wind, “the October War happened and the price of oil by the 

end of the year had moved up to where we did not discuss the overall project 

cost implications again with BP.”22 

 

Oil from the great discoveries at Prudhoe Bay and in the North Sea probably 

would have been developed eventually, oil shock or not.  The fields were simply 

too large to leave in the ground, and U.K. and American governments were 

firmly committed to assisting the diversification of oil supply away from the 
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Middle East even before the price increases.  Still, there were many political, 

economic, and technical constraints to overcome.  It is safe to say that the 1973 

crisis immediately removed those constraints and hastened the process of 

bringing these valuable non-OPEC sources to market.  The impact of this new 

production was huge.  By 1980, Prudhoe Bay output was nearly 1.5 million 

barrels/day and the North Sea was producing more than 2 million barrels/day, 

rising to 3.5 million barrels/day five years later.23   

 

North Sea and North Slope Alaskan oil helped restore supply flexibility for 

North America and Western Europe, ease pressures on global prices, and calm 

runaway inflation.  In doing so, they also helped to underwrite the political 

success of right-wing heads of state, Margaret Thatcher and Ronald Reagan, and 

their neoliberal, market-friendly agendas.  Finally, oil from the north, especially 

the North Slope of Alaska, stimulated the oil industry’s curiosity about regions 

further to the north, in the Arctic, which has become a major focus of oil 

exploration in recent years. 

 

 

The Gulf of Mexico 

 

The 1973 oil shock also stimulated oil activity in another region of the world with 

a long history of oil production – the Gulf of Mexico basin.  In the southern sector 
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of the Gulf, the shock set in motion a chain of events that produced one of the 

world’s largest oil discoveries of the late twentieth century and reshaped the way 

oil was priced and traded.  Along the northern Gulf Coast, the shock helped 

propel companies and technology into “deepwater” for the first time. 

 

Mexico, the world’s largest oil producer in the 1920s and the first nation to 

nationalize its oil resources (in 1938), had seen its reserves decline sharply by the 

late 1960s.  In 1971, the nation became a net importer of crude oil.  The price 

spike of 1973-1974 plunged the nation into economic crisis.  The government 

responded by ramping up oil exploration both onshore and offshore.  The big 

payoff was the 1975 discovery of the first giant field, Chac, in what would 

become the enormous “Cantarell Complex” of fields, located in the relatively 

shallow waters (150-200 feet) of the Bay of Campeche.24  When the new 

government of José Lopez Portillo took office in December 1976, it unveiled a six-

year program to invest $15.5 billion in new oil exploration and development, a 

large percentage of which was directed offshore.  Three other major nearby 

discoveries in 1977-1978 led to a crash program of offshore drilling and platform 

construction that lifted Mexico’s oil output from 700,000 barrels per day in 1975 

to nearly 2.6 million barrels per day by the end of 1980, half of which came from 

Cantarell.  The second oil price shock following the Iranian Revolution meant 

that all this new oil was earning tremendous revenues for Mexico.25 
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These revenues, however, were not enough to stem the fiscal bleeding from 

Mexico’s heavy foreign borrowing.  By the late 1970s, a large portion of these 

funds went to finance Cantarell and other oil developments.  Rising interest rates 

and a steep U.S. recession in 1981 cut demand for Mexican oil, lowered revenues, 

and dramatically increased the country’s foreign debt.  The nation’s finance 

minister suspended debt service in August 1982, setting off the Latin American 

debt crisis.  Although Mexico negotiated new loans and rescheduled payments, 

the nation’s fiscal position remained precarious, as oil exports drifted 

downward, reaching a crisis in mid-1985 when Saudi Arabia ramped up 

production and introduced “netback” pricing to regain global market share.26  

PEMEX, the Mexican national oil company, responded by adopting an 

innovative marketing strategy called “formula pricing,” which linked the price 

for Mexican crude to estimates for different crudes sold on both long-term and 

spot contracts.  Winning back market share, PEMEX’s new pricing policy 

brought transparency and simplicity to international oil transactions.  It also 

contributed to the introduction of market forces and the demise of the age-old 

system of “administered” prices first by the major oil companies and then by 

OPEC.27 

 

Across the Gulf of Mexico to the north, prior to the shock, offshore operators had 

been exploring in progressively deeper water, reaching out to 300-600-foot 

depths.  They had been searching for new reserves to meet growing demand and 
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offset declining onshore production.  Intense competition for acreage, however, 

had inflated the costs of leasing and production to a point that made offshore oil 

in the Gulf, as a whole, uneconomical.  Since 1954, the industry had invested an 

estimated $16 billion in the Gulf, but the total value of oil and gas produced by 

1972 was only $12 billion.28   The average price for a 5,000-acre lease had 

skyrocketed from $2.66 million in 1960 to $15.35 million in 1972.  According to 

one study, operators had to produce nearly three times the amount of oil to pay 

for platforms as they had ten years before.29   

 

Although operators made a number of promising discoveries on leases obtained 

in 1970 and 1972, something still had to give.  Accelerated offshore leasing was a 

key component of President Nixon’s new energy strategy.  In April 1973, the 

administration announced plans to triple lease offerings by 1979 and auction 

Gulf of Mexico tracts in 600-2,000-foot depths, beyond the edge of the continental 

shelf.  Aside from the technical challenges of operating in those depths, which 

were too much for many companies to stomach, the staggering costs still made 

deepwater exploration a highly speculative and risky endeavor. 

 

Again, the oil shock in the fall of 1973 changed the equation.  Following the 

embargo, the Nixon administration redoubled its focus on offshore leasing as 

part of its “Project Independence” strategy and announced its intention to lease 

10 million acres by 1975.  This was a highly unrealistic goal, but it signaled the 
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government’s intention to ramp up the pace of leasing.  In the March 1974 sale, 

companies spent $2.2 billion in bonus bids for dozens of tracts.  Deeper water 

offshore offered the best prospects for new oil discoveries, and exploration for 

new oil was given a major push under Phase IV price controls, implemented in 

August 1973, which exempted “new” oil production from controls.30  The 

landmark project that came out of the landmark March sale was Shell Oil’s 

Cognac platform, installed in 1,000 feet of water at the edge of the shelf.  With 

first production in 1979, Cognac was a hugely sophisticated and costly project, 

with mammoth cost overruns pushing the total to $800 million from start to 

finish.  But, thanks to high oil prices, it still turned a profit.31  Cognac established 

the viability of deepwater, which has since become a major focus area for nearly 

all the major oil companies.  It commercialized numerous technologies that 

would be applied to the expansion of deepwater development, and, thanks to 

soaring oil prices in the wake of the 1973 oil shock, demonstrated that companies 

could still make money to bring in valuable domestic oil from this new frontier.32 

 

During the 1970s, the Nixon, Ford, and Carter administrations experimented 

with a series of policies to reduce U.S. dependence on foreign oil, including 

conservation measures, backing oil out of power generation in favor of coal, and 

the promotion of synthetic fuels, ethanol, nuclear power, and other renewables.  

One of the most successful policies in this regard was the expansion in federal 

offshore leasing, which helped increase offshore crude oil output from about 10 
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percent of total U.S. production in 1975 (820,000 b/d out of 8.2 million b/d) to 24 

percent of the total (1.36 million b/d out of 5.8 million b/d) by the year 2000.33 

  

 

Offshore Brazil 

 

In addition to the North Sea and the Gulf of Mexico, the first oil shock also 

spurred oil and technological development offshore Brazil.  Prior to the 1970s, 

the Brazilian state oil company, Petrobras (established in 1954) had found very 

little oil domestically, despite intensive onshore exploration.  Rapid national 

economic growth in the late 1960s had raised Brazil’s oil import bill, which, after 

the OPEC price increases, spiked from $469 million in 1972 to $2.89 billion in 

1974. The Brazilian government of General Ernest Geisel (1974-1979), a former 

chairman of the board of Petrobras, borrowed heavily to finance the country’s 

economic development program.  All this put immense pressure on Petrobras to 

reduce dependence on imported oil.34 

 

The company poured more resources into offshore exploration and drilling.   

In November 1974, it drilled a discovery well on a carbonate prospect called 

Garoupa in the Campos Basin, off the coast of Rio de Janeiro.  This well in 413 

feet (126 meters) of water and 62 miles (100 km) from shore was a major turning 

point for Petrobras and Brazil.  Not only was this a significant discovery, but it 
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also opened up an entirely new geological play in Cretaceous limestone.  As 

World Oil magazine wrote with some reserved skepticism in 1980, “the naturally 

optimistic Brazilians thought they had at last found the giant that existed in their 

country.”35 

 

Garoupa and other early discoveries such as one called Namorada, in less than 

650 feet (200 meters), were relatively medium-sized fields by world standards.  

Driven by the desperate need to replace oil imports and take advantage of high 

global oil prices, the company searched for ways to shorten the time to 

production.  Installing traditional fixed platforms, like most operators were 

doing in the Gulf of Mexico, would have required four to eight years of 

development and a substantial amount of fixed capital investment for fields of 

that size.36  This Petrobras and Brazil could not afford.  “Bringing the newly 

discovered prolific oil province on to production, and at the lowest cost as 

possible, became a key issue for Petrobras,” company officials later reflected. 

“The increased throughput would help reducing [sic] the burden of Brazil to 

manage its increasing external debts.”37 

 

Fortunately, there were floating production solutions available that could speed 

development.  In 1975, a small U.S. independent, Hamilton Brothers Oil, 

converted the Transworld 58 semi-submersible drilling vessel into a novel, 

“floating production facility” for a subsea-completion in the North Sea’s Argyll 
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field, and thus rapidly brought in the first oil production from the U.K. sector.  

Two years later, Petrobras applied a similar “early production system” using the 

converted Sedco-135D semi-submersible and North Sea “wet tree” subsea 

technology to produce 10,000 b/d from a single well in the Enchova field in 110 

meters of water, only seven months after the discovery.38  

 

For more extensive field development, at Garoupa and others, Petrobras found a 

different solution.  In 1977, in an evolutionary step from the use of tankers as 

single-buoy offshore terminal facilities, Shell España successfully adapted this 

concept into a floating production, storage, and offloading (FPSO) facility for the 

Castellon field in the eastern Mediterranean.  Two years after the Castellon, 

Petrobras began operating the world’s second FPSO, the P.P. Moraes, in the 

Garoupa field.  The Garoupa production system was designed with “dry tree” 

Lockheed subsea wellheads developed for the Gulf of Mexico.39  Garoupa was a 

much more trying project than Enchova, suffering one technical setback after 

another with Lockheed wellhead chambers, the production tower, and downhole 

safety valves.  This resulted in long delays and contributed to the escalation in 

Campos Basin development costs, estimated in 1980 at $3 billion for eight fields 

with approximately 600 million barrels of recoverable oil.  To some extent, the 

delays undermined the goal of shortening time to production.  Still, this 

experimentation would have long-range benefits.  As one Petrobras manager 
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(Carlos Cunha) put it, “The P.P. Moraes was a floating lab for testing the FPSO 

concept.”40  

 

These early production technologies, products of Brazil’s oil self-sufficiency 

drive in the aftermath of the 1973 oil shock, created a learning curve for 

developments that would open up significant new sources of oil in deeper 

waters. By the 1980s, Petrobras had become the world leader in floating and 

subsea production technology, turning the Campos Basin into a major deepwater 

province. 41  At the end of 1989, thanks largely to the Campos fields, Brazil’s oil 

production had reached 790,000 barrels/day, sixty percent of the country’s 

consumption of 1.3 million barrels/day, which was major progress on the road to 

self-sufficiency (Brazil became fully self-sufficient in oil in 2007).42   

 

Moreover, the confirmation of the theory of plate tectonics, confirmed by the 

world-wide core drilling program of the Joint Oceanographic Institutions Deep 

Earth Sampling (JOIDES) project launched in 1968, indicated that Brazil’s 

Atlantic margin was once geologically sown into the hinge of West Africa, 

meaning that the petroleum geology of the Campos basin was directly analogous 

to that of the Gulf of Guinea and Congo Basin across the Atlantic Ocean.43  

Brazil’s deepwater success prompted exploration off West Africa, leading to 

giant deepwater discoveries off Nigeria and Angola in 1996, opening the world’s 

third great deepwater oil province.44  A large number of the production 
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developments off West Africa have employed the FPSO concept that evolved 

under Petrobras’s leadership in Brazil.45 

 

 

Innovation in Oil 

 

The common theme linking all the developments described above was the 

application or commercialization of new production and transportation 

technologies to expand oil supply from environmentally challenging locations.  

The first oil shock placed tremendous time-cost pressures on nations and 

companies to replace expensive oil that they did not own and bring expensive 

but potentially lucrative and more secure discoveries on line as quickly as 

possible.  For nations like Mexico and Brazil, these pressures resulted from the 

oil import-debt spiral.  For major oil companies like Shell, BP and others, 

discounted cash-flow considerations shaped decision-making for capital-

intensive, long-term projects.  In an inflationary climate, especially, such 

appraisals placed a high premium on money earned as early as possible.  

Furthermore, many people in industry appreciated the cyclical nature of the 

business and realized that the window of opportunity provided by the huge 

crude oil price increases might be short.46   
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One clear way to minimize the time-to-market for oil was to strive for more 

precision, efficiency, and automation in oil operations.  By the early 1970s, oil-

drilling technology had changed very little since the introduction of rotary drill-

bits by Howard Hughes in the 1910s, blowout preventers by James Abercrombie 

and Henry Cameron in the 1920s, and electric well logging by the Schlumberger 

brothers around the same time.  Manual processes still controlled most drilling 

procedures.  Increased time-cost pressures following the 1973 oil shock, however, 

induced oil operators, drillers, and service companies to automate the rig floor 

for greater speed and efficiency, as well as safety. 

 

Although some advances -- such as hydraulic hoists, mechanical handlers, and 

power swivels -- had been added to mobile drilling vessels during the 1950s and 

1960s, the efflorescence of drilling innovations truly burst forth in the 1970s.  

During 1972-1975, labor-saving devices like power slips and spinning wrenches 

replaced hand tools in roughnecking (the work done connecting the drill pipe 

into the well bore).  At the same time, the first multiplexed controls for subsea 

blowout preventers made their appearance, as did Varco’s (now National Oilwell 

Varco) patented “Iron Roughneck,” which could mechanically torque drill pipe 

and drill collars with high accuracy.  Other incremental innovations followed, 

culminating in Varco’s revolutionary “Top Drive” drilling system (TDS), which 

removed much of the manual labor previously required to drill wells.  

Successfully demonstrated in 1982, the TDS consisted of a power-swivel motor 
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suspended from the derrick that provided a tremendous increase in power and 

torque over the traditional Kelly Joint and rotary table, enough to drill longer, 

heavier sections of drill pipe with greater speed and reduced frequency of stuck 

pipe.47   

 

The new ability to acquire real-time information from inside the well bore also 

enabled faster and more accurate drilling.  In the mid-1970s, the development of 

“measurement-while-drilling” (MWD) and “logging-while-drilling” (LWD) 

techniques, which used a mud-pulse system to measure and transmit formation 

data to the surface while continuing to rotate pipe and circulate drilling mud, 

allowed for steerable drilling and immediate formation evaluation.  The U.S. 

Department of Energy’s post-oil shock Drilling, Completion, and Stimulation 

Program (established in 1975) assisted with the R&D for mud-pulse telemetry 

that went into MWD tools.  Together, TDS and MWD/LWD laid the foundation 

for so-called directional, horizontal, and extended-reach drilling.48 

 

Directional drilling combined with other watershed innovations, also pioneered 

or commercialized in the 1970s, permitted oil firms to explore, drill, and produce 

oil from deepwater.  High oil prices provided the economic incentive to improve 

the technical reliability of expensive and finicky subsea wellheads and flow lines.  

Directional drilling and subsea completions allowed companies to optimize oil 

development around a single production facility, rather than have to install more 
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than one for a given prospect or set of prospects.  After the first oil shock, 

conceptual designs for compliant and floating production facilities for deepwater 

(beyond 1,500-foot depths), such as tension-leg platforms (TLPs), compliant 

towers, and spars, started coming off naval architects’ drawing boards.49  In 1974, 

research and development commenced on remote underwater operating vehicles 

(ROVs) to perform tasks in water depths beyond the reach of human divers.  

Subsea engineers designed first generation ROVs to inspect pipelines and assist 

divers, which proved their worth on Shell’s Cognac project among others.  By the 

early 1980s, ROV capabilities had evolved to support drilling and subsea 

installations as well.50   

 

In the same time frame, thanks to major advances in digital computing, the 

Dallas-based seismic contractor, Geophysical Services Incorporated (GSI) worked 

out the massive computational challenges to produce three-dimensional images 

from seismic acoustic signals.  By the late 1970s, GSI established the commercial 

utility of 3D-seismic for developing producing fields and defining reservoirs.  As 

costs of 3-D came down and as wells became more expensive in ever-deeper 

waters, companies began to gather all their seismic information from 3-D surveys 

before leasing and exploratory drilling.  The result, by the 1990s, was a dramatic 

increase in drilling success and a growing ability to visualize sub-salt oil 

deposits, extending offshore exploration into yet deeper waters.  Moreover, the 

impact of digital technology was not limited to exploration and drilling.  After 
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the introduction of desktop workstations in the early 1980s, digital technology 

further advanced the precision, automation, and remote monitoring capabilities 

of offshore oil operations across the board.51 

 

Technological innovation in oil continued and even accelerated through the 

extended period of low oil prices that began with the bust of the mid-1980s.  The 

bust drove the major exploration and production companies to reduce internal 

research and development and begin divesting from the great E&P technology 

labs they had run for decades.  Service companies such as Schlumberger, 

Halliburton, Baker Hughes, Oceaneering, and Varco, however, picked up the 

slack, increasing their R&D spending almost in direct proportion to the decline 

by the large E&P firms.  New programs at U.S. research universities, such as the 

Offshore Technology Research Center at Texas A&M, created in 1990 with 

National Science Foundation funding, also became important centers of industry 

technology development.  While high oil prices in the 1970s had stimulated the 

commercialization of advance oil hunting and drilling technologies, the 

increasing competitiveness in the oil and oil service businesses and shift in the 

source of innovation to contractors during the low oil price regime of the 1980s 

and 1990s drove E&P companies to continue applying new technologies, which 

they could now buy rather than have to build themselves.52 
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Many of the technologies first put to use in the high-cost environment offshore 

also had applications on land, especially for the hydrofracturing of shale gas and 

shale oil, which, since 2005, has revolutionized the oil and gas industry.  George 

Mitchell’s dogged determination to unlock the natural gas potential of the 

Barnett Shale in North Texas instigated the fracking boom,53 but innovation also 

came from other post-oil shock initiatives.  Notably, National Oilwell Varco 

designed a portable Top-Drive compact enough to be installed in land-drilling 

derrick masts.  Along with MWD and LWD, Top Drive systems made possible 

the directional and horizontal drilling required for shale plays.  Furthermore, 

U.S. government research efforts catalyzed by the 1973 oil shock again played a 

role in advancing these technologies.  The Department of Energy’s Eastern Gas 

Shales Program (established in 1976) assisted the development of directional 

drilling techniques in early shale tests.  And the Sandia National Laboratory built 

on 3-D seismic technology to develop 3-D microseismic imaging critical for 

understanding hydraulic fracturing.54 

 

 

Conclusion 

 

It may be possible to overstate the significance of the 1973 oil crisis to the 

technological trends in the industry in the 40 years since, but there is no 

gainsaying the immediate and huge impact that the shock of 1973 had on 
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propelling oil companies into new territorial and technological frontiers.  The 

new supplies discovered as a result gave oil firms and oil-consuming nations a 

measure of independence from OPEC.  Today’s expanding supply of oil and gas 

from offshore and deepwater provinces, such as the “New Golden Triangle” of 

the Gulf of Mexico-Brazil-West Africa, the growing interest in the hydrocarbon 

potential of the Arctic, and the dramatic shale plays that are emerging around 

the world can all trace their legacy back to the industry’s technological response 

to the shock of 1973.  

 

The industry’s development of non-OPEC oil sources, combined with the other 

pillars of the new global structure oil created in the wake of the OPEC 

revolution, has made our dependence on oil, in security terms, less problematic 

than much of the commentary on the 40th anniversary of the shock would have 

us believe.  OPEC nations now provide only 20 percent of U.S. oil imports, which 

make up only 40 percent of U.S. consumption.  Globally, the influence of OPEC 

decisions on oil trading, in both the physical and futures markets, has been 

steadily declining.55  The world is less vulnerable – although not invulnerable -- 

to supply disruptions than it was in 1973.  Even more important, the world is less 

vulnerable to the concentrated control over oil, whether by the international 

petroleum cartel prior to 1973, or by the relatively small number of oil exporters 

in OPEC immediately after 1973. 
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The sudden rebalancing of this control through a wholesale transformation in the 

ownership of oil in 1973 was what created the shock.  The global oil system today 

is not susceptible to a similar transformation.  Compared to 1973, it is more 

integrated, with a much wider array of producers, consumers and types of 

hydrocarbons.  For now, the question may be less about whether supply can 

keep up demand, but whether we have too much supply to keep from altering 

the global climate in destructive ways.   But that is another discussion. 
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