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Abstract: The aim of this paper is to discuss the factors affecting oil prices and explore the
interconnection and interrelationships among them. The method used for analysis is taxonomy, in
which all the factors are classified into two main categories: exogenous and endogenous. The latter
can be further divided into supply side and demand side. In the exogenous side, two factors are most
relevant, which are major cycle and USD. In the endogenous side, the supply side includes US shale
oil production, inventory Kitchen cycle, OPEC, whereas the demand side includes natural demand,
financial speculation hedging demand. After further analyzing the factors‘ impact on oil prices, the
final summary can be reached that in the 20th century, mainly OPEC and the major cycles are the
driving forces. However in the 21th century, OPEC gradually lost its absolute dominance in its pricing
power of oil markets and made way for US shale oil and other new oil producer countries, and
suffered from the countereffect of global forces such as USD.There are also factors with minor
fluctuation that constantly affect oil prices, such as the Merrill Cycle/Inventory Kitchin cycle, and
financial speculation hedging demand. And there’s always natural demand interacting with oil prices.
1. Introduction
The theories of investment under uncertainty and real options predict that uncertainty about, for
example, oil prices will tend to depress current investment. [1] There’s also studies proving that oil
prices and oil price volatility both play important roles in affecting real stock returns. [2] Furthermore,
the oil price has influence on the economy as a whole. Although the transmission effect of oil prices
on growth may not be that important for a large economy like the US but it could play a critical role
in small open economies. [3] So, the need to discuss the relevant factors affecting oil prices seems
crucial, as it can provide significant insight into the oil price fluctuating mechanism, therefore likely
contributing to reducing the economic loss and financial loss resulting from its fluctuation.
2. Factors affecting oil prices
2.1 Exogenous factors (major cycle, USD)
2.1.1 Major cycles
Every major cycle has its own background that is hard to replicate. The big upward cycle of the
1970s came from the rise of oil producers after World War II. In the first decade of the 21st century,
the upward cycle came from China's accession to the WTO. None of these factors is triggered by oil's
own supply and demand cycle, but exogenous variables outside the supply and demand model, which
are almost not predictable [1].
Reviewing the history of crude oil three major cycles, there are two up cycle, one down cycle:
(1) The 1971-1980 "Rise of oil-producing States”:
After the Arab national independence movement in the 1950s and 1960s, oil-producing countries
nationalized oil successively. For example, Venezuela announced the nationalization of its oil
industry in 1971, followed by Saudi Arabia, Libya and other countries. OPEC's control of oil
resources increased to more than 53 percent, weakening the control of international oil companies.
Under the background of profound changes in property rights system, combined with the vigorous
oil consumption at that time and the impact of two oil crises, the international oil price had
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experienced an upward cycle of about 10 years [2].
(2) The "20 years low" from the early 1980s to the early 2000s:
Two oil shocks in the 1970s led to a contraction in international oil demand and a rapid expansion
of non-OPEC production capacity, represented by the large-scale development of North Sea oil fields.
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Fig. 1 US oil consumption(per millions of ton)
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Fig. 2 Oil storage(per barrel)
The second oil crisis and the first oil crisis has a lot in common, their source are both in the Middle
East, and both have occurred in the main oil producer and exporter countries, the only difference is
that the first oil crisis is caused by active production decrease and price increase by OPEC who took
the initiative because they were in protest at the western countries‘ hostile political stance, the second
time the root cause is passive suspension of oil production of OPEC because there had been war and
conflict in two main countries in OPEC. International oil prices have been restrained for a long time
as the crude oil market has entered a "loose zone" of supply and demand [3].
There has also been a third oil crisis, which took place in 1990-1992, but had minor impact on the
oil price compared to previous oil crisises. A study that collected oil price from January 1991 to
December 2016 showed that the significance of military operations in the oil-producing countries has
an ever-smaller and insignificant effect on the price of oil [4]. This indicates that Middle East oil
producing countries has gradually lost its pricing power in oil supply.
(3) The "Golden Decade”:
After entering the 21st century, the rapid economic development of China, India and other
emerging countries brought about the rapid growth of international oil demand. In 2004, China's crude
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oil demand reached 17%, the highest in history. On the supply side, low oil prices for many years
since the 1980s have inhibited investment in oil exploration and development, making it difficult for
production to increase significantly. Since 2004, the international oil market has entered the "tight
zone" of supply and demand, ushering in the "golden decade" of oil prices from 2004 to 2014.
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Fig. 3 USDX and Brent crude oil price(USD/barrel) chart
2.1.2 USD
Before 2000, the US was the main driver of oil demand and the USD index had a positive impact
on oil prices. After 2000, the United States was no longer the main driver of oil demand, but the
economic rise of China became the main driver, and China is now the world's largest importer of
crude oil. Using dollar as the unit of valuation has began to reflect a negative correlation on oil prices.
Periods of strong dollar index are usually periods of relative weakness in the international economy,
especially in the industrial production countries that are the main demand sources for commodities.
Therefore, in the evolution process of dollar's cyclical strong and weak stance, its influence on
international bulk commodities not only plays a direct role of "value measure", but also contains the
logic of the change of demand for bulk commodities. Looking at history, since the 1990s, the Federal
Reserve experienced three interest rate hike cycles, all corresponding to the rise in oil prices. The
reason behind this is that the cycle of interest rate hikes by the Federal Reserve and the rise in oil
prices are both in the context of a strong international macro economy. There is no direct cause-andeffect relationship between them.
2.2 Endogenous factors (supply: US shale oil production, inventory Kitchen cycle, OPEC;
demand: natural demand, financial speculation hedging demand)
Supply side:
2.2.1 U.S. Shale oil Production
U.S. shale oil has demonstrated its resilience and flexibility to adjust to the oil price environment.
77% of U.S. unconventional oil and gas costs come from two components: 1) drilling-related costs,
including rig costs, drilling fluids, casing, and cementing; 2) Completion-related costs, including inwater fracturing equipment, completion fluid, and fracturing sand.
It can also be divided into services (including drilling services, completion services) and materials
(drilling fluid, completion fluid, fracturing sand, etc.) segments. In addition, there are some
conventional operating costs and financing costs. U.S. shale oil is an alternative to oil, which is
expensive because the technology is not yet fully developed. Only 16 U.S. shale companies have new
Wells costing less than $35 a barrel, while Exxon Mobil, the largest U.S. oil producer, earns $26.90
a barrel in New Mexico, according to 2020 consultancy Rystad Energy. Occidental and privately held
CrownQuest Operating both have costs below $30 a barrel. If US shale oil can strictly control its
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production costs and reduce research and development costs, it may further change the structure of
the international oil market and the cycle of oil prices and have a certain impact on the demand for
oil, thereby affecting its price.
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Fig. 4 U.S and global oil production
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Fig. 5 Oil production from the seven largest shale oil producing regions in the United States
2.2.2 Merrill Cycle/Inventory Kitchin cycle
The Merrill cycle's four cycles are basically synchronous with the inventory Kitchin cycle, and its
logic is roughly similar, which can be linked to the investment logic and the inventory liquidation
activity of businesses. When inventory cycle is passive destocking, Merrill lynch clock is in its
recovery period; when inventory cycle is experiencing active replenishment, Merrill lynch clock is in
its overheating period; when inventory cycle is experiencing passive replenishment, Merrill lynch
clock is in its stagflation period; when inventory cycle is active destocking, forest clock is in its
decline period. Because of the importance of crude oil in commodities, the crude oil cycle is basically
synchronized with the inventory cycle. Crude oil stocks are generally divided into strategical backup
stocks and daily stocks. Historically, crude oil inventories serve as demand when daily inventories
are low. Further, low oil prices are an important trigger for the start of the crude oil inventory cycle.
The fitting of oil price and crude oil inventory shows that there is a significant negative correlation
between oil price and crude oil inventory, as can be shown in both global data and continental data.
Because of the existence of the inventory cycle, in the process of the potential transformation of the
industrial chain, with the increase of crude oil production, the oil price falls sharply, which stimulates
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the start of the inventory cycle and increases the upward elasticity of oil transportation demand.
Finally, different from the conclusion of "potential energy theory" that states "freight price and oil
price fluctuate in the same direction in the medium and long term", due to the existence of inventory
cycle, short-term oil price and freight price trend show a significant negative correlation.
2.2.3 OPEC
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Fig. 7 Crude oil production chart(per millions of barrel)
Demand side:
The Organization of the Petroleum Exporting Countries (OPEC) was founded on September 14,
1960. The Organization of the Petroleum Exporting Countries (OPEC) is committed to a stable and
prosperous oil market. However, at the beginning of its establishment, its aim is to recapture the
international petroleum company control of petroleum resources initiative, and obtain excess income.
Although OPEC does not have full control of the international oil market, because its members only
produce 40% of the world's oil and 14% of its natural gas output at that time. However, OPEC
members export 60 percent of the world's oil and therefore dominated the international oil market.
This is especially true when it comes to decisions to reduce or increase oil prices/production. In the
history of oil, policy objectives have experienced from "price increase" to "price protection" to "share
protection". Policy means from "control price" to "control means". During several oil shocks in
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history, the price of oil rose sharply because OPEC supply collapsed, pushing the market into a supply
and demand mismatch. OPEC supply is not a self-balancing force, but a factor that amplifies
volatility. Non-OPEC supply is the force driving the market's self-balancing. The elasticity of OPEC
supply to oil prices is negative, that is, OPEC supply decreases when oil prices rise and OPEC supply
increases when oil prices fall. Non-OPEC supply conforms to the law of supply and demand in the
general economic sense. Non-OPEC supply increases when oil prices rise and decreases when oil
prices fall. OPEC acts as an artificial intervention in oil market prices.
2.2.4 Natural demand
Shocks to oil supply and shocks to global demand each account for about one-third of the
fluctuations in oil prices at business cycle frequencies [5]. While the supply are affected by OPEC,
American shale oil production, inventory cycle and so on, the natural demand, which means demand
for the oil product itself and not for financial hedging needs, is also a prime factor affecting the oil
price. In today's world's energy mix, oil, coal and natural gas firmly occupy the top three positions.
But in the future, with the constant change of energy demand, the major global energy structure will
also undergo major adjustments. The overall trend can be summarized as low carbonization and Rebio
degradability. Although renewable energy such as hydropower, wind power, photovoltaic power and
nuclear power is no longer strange, it is still not on the same scale as fossil energy such as oil. On one
hand, it is due to the relatively high construction cost in the early stage: renewable energy facilities
have a long construction cycle, high initial cost and long recovery cycle, and it is difficult to get
support from various financial institutions from the perspective of financing, which limits the scale.
On the other hand, it comes from the low maturity of new technologies, such as the safety of nuclear
power, wind power and photovoltaic power grid connection. If the price of fossil fuels such as oil and
coal remains low, the scale of renewable energy adoption will be severely hampered until a more
technologically mature solution is developed. However, in the long run, with technological
breakthroughs and upgrades, it is only a matter of time for renewable energy to take place of primary
energy. As a trend, it may even come earlier than expected.
2.2.5 Financial hedging and hedging demand
Commodity is a risk asset. When the public's risk appetite rises, risk assets are often sought after.
As an important commodity, oil is showing more and more strong financial attributes in the turbulent
global economic situation. Energy commodities are inherently safe havens, and oil, in particular, has
had a strong negative correlation with the dollar this century. Investors have long used commodity
futures as an important hedge against the dollar. To some extent, enhanced financial attributes play a
positive role in the price discovery of petroleum products. But at the same time, the financial market
undoubtedly amplifies the price fluctuation of energy products, weakens the relationship between
energy prices and basic supply and demand, imperceptively promotes speculation and expands risks.
However, a change in the oil price process parameters would require a change in underlying
fundamentals. Market expectations, extracted from call and put option prices, anticipated no change
in underlying fundamentals in the short term [6].
3. Summary
After analyzing the factors‘ impact on oil prices, the final summary can be reached that in the 20th
century, mainly OPEC and the major cycles are the driving forces. However in the 21th century,
OPEC gradually lost its absolute dominance in its pricing power of oil markets and made way for US
shale oil and other new oil producer countries, and suffered from the countereffect of global forces
such as USD.There are also factors with minor fluctuation that constantly affect oil prices, such as
the Merrill Cycle/Inventory Kitchin cycle, and financial speculation hedging demand. And there’s
always natural demand interacting with oil prices.
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