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Forecast highlights
Global liquid fuels

e Brent crude oil spot prices averaged $59 per barrel (b) in August, down $5/b from July
and $13/b lower than the average from August of last year. EIA forecasts Brent spot
prices will average $S60/b in the fourth quarter of 2019 and $62/b in 2020. EIA forecasts
that West Texas Intermediate (WTI) prices will average $5.50/b less than Brent prices in
2020.

e EIA forecasts that global liquid fuels consumption will increase by 0.9 million barrels per
day (b/d) in 2019, down from year-over-year growth of 1.3 million b/d in 2018. The
slowing liquid fuels demand growth reflects EIA’s assumption (based on forecasts from
Oxford Economics) of decelerating growth in global oil-weighted gross domestic product
(GDP). EIA expects that global liquid fuels demand will increase by 1.4 million b/d in
2020 as a result of an expected increase in global GDP growth.

e EIAforecasts U.S. crude oil production will average 12.2 million b/d in 2019, up by 1.2
million from the 2018 level. Forecast crude oil production then rises by 1.0 million b/d in
2020 to an annual average of 13.2 million b/d. The slowing rate of crude oil production
growth reflects relatively flat crude oil price levels and slowing growth in well-level
productivity.

Natural gas

e The Henry Hub natural gas spot price averaged $2.22 per million British thermal
units (MMBtu) in August, down 15 cents/MMBtu from July. This summer, prices
have declined amid rising natural gas production, despite high levels of both natural
gas exports and consumption in the electricity generation sector. Based on recent
price movements and EIA’s assessment that natural gas production will be sufficient
to meet expected demand and export levels at a lower price than previously
forecasted, EIA lowered its Henry Hub spot price forecast for 2020 to an average of
$2.55/MMBtu, 20 cents/MMBtu lower than the August forecast.

e EIA forecasts that U.S. dry natural gas production will average 91.4 billion cubic feet
per day (Bcf/d) in 2019, up 8.0 Bcf/d from 2018. EIA expects monthly average
natural gas production to grow in late 2019 and then decline slightly during the first
quarter of 2020 as the lagged effect of low prices in the second half of 2019 reduces
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natural gas-directed drilling. However, EIA forecasts that growth will resume in the
second quarter of 2020, and natural gas production in 2020 will average 93.2 Bcf/d.

e Natural gas storage injections have outpaced the five-year (2014-18) average so far
during the 2019 injection season as a result of rising natural gas production. At the
beginning of April, the natural gas inventory injection season started with working
inventories 28% lower than the five-year average for the same period. By the week
ending August 30, working gas inventories were 82 billion cubic feet (Bcf), or 3%,
lower than the five-year average of 3,023 Bcf. EIA forecasts that natural gas storage
levels will be 3,769 Bcf by the end of October, which is slightly higher than the five-
year average and 16% higher than October 2018 levels.

Electricity, coal, renewables, and emissions

e EIA expects the share of U.S. total utility-scale electricity generation from natural gas-
fired power plants will rise from 34% in 2018 to 37% in 2019 and 38% in 2020. EIA
forecasts that the share of U.S. generation from coal will average 25% in 2019 and 22%
in 2020, down from 28% in 2018. EIA’s forecast nuclear share of U.S. generation remains
at about 20% in 2019 and in 2020. Hydropower averages a 7% share of total U.S.
generation in the forecast for 2019 and 2020, similar to 2018. Wind, solar, and other
nonhydropower renewables together provided 10% of U.S. total utility-scale generation
in 2018. EIA expects they will provide 10% in 2019 and 12% in 2020.

e EIA forecasts generally lower wholesale electricity prices in 2019 compared with 2018.
The lower forecast prices reflect lower natural gas fuel costs. In the first half of 2019,
the average U.S. cost of natural gas delivered to power generators was 9% lower than
the same period in 2018. EIA expects the delivered cost of natural gas during the second
half of 2019 to be 31% lower than last year. Forecast electricity prices in the southeast
are less than 1% lower than 2018, while prices in New England are 28% lower.

e EIA forecasts that U.S. coal production in the second half of 2019 will be 328 million
short tons (MMst), or 59 MMst (15%) less than in the second half of 2018. EIA
expects that coal exports will continue to fall during the projection period as
international demand for U.S. coal is dampened by high Atlantic freight costs in the
near term and increased uncertainty in the metallurgical coal market in the longer
term. EIA forecasts that U.S. coal consumption will total 593 MMst in 2019 and 548
MMist in 2020, a decline of 14% in 2019 and 8% in 2020.

e EIA forecasts that utility-scale renewable fuels, including wind, solar, and
hydropower, will collectively produce 18% of U.S. electricity in 2019 and 19% in
2020. EIA expects that annual generation from wind will surpass hydropower
generation for the first time in 2019 to become the leading source of renewable
electricity generation and that it will maintain that position in 2020.
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e EIA expects electric power sector generation from renewables other than
hydropower—principally wind and solar—to grow from 409 billion kilowatthours
(kwWh) in 2019 to 467 billion kWh in 2020. In EIA’s forecast, Texas accounts for 19%
of the U.S. nonhydro renewables generation in 2019 and 21% in 2020. California has
a share of 15% in 2019 and 14% in 2020. Regionally, the Midwest and Central power
regions each have shares in the 16% to 17% range of the U.S. generation total from
renewables other than hydropower.

e EIA forecasts that, after rising by 2.7% in 2018, U.S. energy-related carbon dioxide
(CO2) emissions will decline by 2.5% in 2019 and by 1.0% in 2020. In 2019, EIA
forecasts that space cooling demand (as measured in cooling degree days) will be
lower than in 2018, when it was 13% higher than the previous 10-year (2008-17)
average. In addition, EIA expects U.S. CO2 emissions in 2019 to decline because the
forecast share of electricity generated from natural gas and renewables is increasing
while the forecast share generated from coal, which is a more carbon-intensive
energy source, is decreasing.
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Petroleum and natural gas markets review
Crude oil

Prices: The front-month futures price for Brent crude oil settled at $60.95 per barrel (b) on
September 5, 2019, an increase of $0.45/b from August 1. The front-month futures price for
West Texas Intermediate (WTI) crude oil for delivery at Cushing, Oklahoma, increased by
$2.35/b during the same period, settling at $56.30/b on September 5 (Figure 1).

Figure 1. Crude oil front-month futures prices
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Global economic indicators continued to decline, contributing to oil price declines and volatility.
Manufacturing Purchasing Managers’ Indices (PMIs)—which can serve as a leading indicator for
economic growth—from several countries for August showed a contraction in manufacturing
activity. PMI reports remained mixed for the United States, with the IHS Markit PMI still showing
slight expansion, although at the lowest level since September 2009, while the U.S. Institute for
Supply Management’s PIMI| showed contraction for the first time since 2016. Reports on trade
negotiations between the United States and China also contributed to daily movements in
global crude oil prices. On August 23, WTI prices fell by 2% when China announced a 5% tariff on
its imports of U.S. crude oil, the first time U.S. crude oil was included in Chinese tariffs. However,
Chinese imports of U.S. crude oil have decreased in 2019 year-to-date compared with 2018, and
China has imported more from other countries, including Saudi Arabia.

EIA is reducing its 2019 Brent crude oil price forecast to $63/b, which is $2/b lower than in the
August STEO. The lower 2019 price forecast largely reflects recent global crude oil price
fluctuations and lower forecast global oil demand growth. EIA has revised its expected global oil
demand growth down to 0.9 million barrels per day (b/d) in 2019, 0.1 million b/d lower than the
August forecast. Lower expected oil demand growth mainly reflects lower forecast gross
domestic product growth and lower forecast demand from countries in the Organization for
Economic Cooperation and Development. If realized, 2019 would be the first year when demand
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growth is less than 1.0 million b/d since 2011. EIA expects that annual average Brent prices will
slightly decrease in 2020 to $62/b, which is $3/b lower than EIA’s August STEO forecast.

Notwithstanding the decline in overall price levels in August, several factors specific to the WTI
market contributed to a narrowing of the Brent—WT!I futures price spread since late July 2019.
The Brent—WTI futures price spread settled at $4.79/b on September 5, a decrease of $1.70/b
since August 1 (Figure 2). On August 19, the price spread decreased to $3.60/b, the narrowest
spread since March 2018. Crude oil prices in the Permian region increased during this period
with the addition of two pipelines mid-month that reduced takeaway constraints to the U.S. Gulf
Coast. The Cactus Il crude oil pipeline added an estimated 670,000 b/d, and the EPIC Midstream
natural gas liquids pipeline—repurposed to deliver crude oil—added about 400,000 b/d of
capacity. The pipeline additions between the Permian and the U.S. Gulf Coast reduced the need
for crude oil to first transit through Cushing, lowering the cost of transportation to refineries
and export terminals on the U.S. Gulf Coast. Cushing crude oil stocks decreased by 10 million
barrels from the third week in July through August 23, likely as a result of less crude oil flowing
to the storage hub from the Permian region. EIA expects the spread to widen slightly from the
lows seen in mid-August, as regional markets rebalance and the spread settles closer to the new
pipelines’ tariff from the Permian Basin to the Gulf Coast.

Figure 2. Brent-WTI futures price spread
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Crude oil and inflation expectations: Changes in crude oil prices affect market participants’
expectations of future rates of inflation because energy is a significant input into other areas of
the economy. Lower crude oil prices have a deflationary effect because petroleum products are
a primary variable cost for businesses and consumers. Recent decreases in Brent crude oil prices
have coincided with a decrease in inflation expectations, as measured by the difference in yield
between the five-year Treasury rate and five-year Treasury Inflation-Protected Securities (TIPS).
The five-year TIPS-Treasury spread decreased from 1.47% on August 1 to 1.35% as of September
5, and crude oil prices remained relatively flat during the same time (Figure 3). Relatively flat
inflation growth was an important factor in the Federal Reserve Board’s decision to decrease
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interest rates, which the Board decided to do for the first time since 2008 in the Federal Open
Market Committee meetings in July. Since the Board’s meeting, the market has continued to
price in inflation expectations lower than 2%, which is the Board’s inflation target.

Figure 3. Crude oil and inflation expectations
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Historical 30-day volatility: Unlike implied volatility, which is a calculated measure derived from
options prices, historical volatility measures the magnitude of daily changes in closing prices for
a commodity during a given time in the past. WTI 30-day historical volatility increased from
August 1 to September 5, increasing from 38.7% to 45.1% (Figure 4). In 2019, historical volatility
peaked at 59.4% in January, as WTI crude oil prices increased from large price declines in
December because of supply-side uncertainty following an extension of the production
agreement by producers in the Organization of the Petroleum Exporting Countries (OPEC) and
several non-OPEC producers (OPEC+). The mid-August increase in volatility is likely related to
demand-side uncertainty as well as the addition of two pipelines out of the Permian Basin. The
volatility of copper futures prices has been lower than volatility of WTI prices because copper
futures prices almost solely respond to demand-side concerns rather than supply-side
uncertainty. In general, the industrial metal is used in many economically sensitive sectors, such
as construction and industrial production, and lower prices may indicate expectations of a
slowdown in industrial and economic activity. The volatility in the S&P 500 Index, which includes
a basket of companies across many industries, was greater than the volatility of copper in late
August, possibly in response to global trade concerns and slowing demand.
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Figure 4. Historical 30-day volatility
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Market-derived probability: From the beginning of August to the first week of September, the
probability that the December 2019 WTI crude oil futures contract will expire above $60/b
decreased slightly. The probability that was calculated using futures and options data indicates
WTI futures prices have a 25% chance of reaching $60/b at expiration as of September 5 (Figure
5). The probability of reaching $60/b was at 34% on August 1.

Figure 5. Probability of the December 2019 WTI contract expiring higher than
price levels

probability (%)
100 %

80 %
60 %
40 %

20 %

0 %

35 40 45 50 55 60 65 70 75 80 85
Price (dollars per barrel)
— Aug 1, 2019 — Sep 5, 2019
eﬁi\ 1.8, Energy Information Administration, CME Groug
Petroleum products

Gasoline prices: The front-month futures price of reformulated blendstock for oxygenate
blending (RBOB, the petroleum component of gasoline used in many parts of the country)
settled at $1.55 per gallon (gal) on September 5, down 20 cents/gal since August 1 (Figure 6).
The RBOB-Brent crack spread (the difference between the price of RBOB and the price of Brent
crude oil) decreased by 21 cents/gal to settle at 9 cents/gal during the same period.
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Figure 6. Historical RBOB front-month futures prices and crack spread
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The crack spread declined throughout August and then fell further at the beginning of
September, when the front-month contract rolled to October delivery, which reflects winter
grade gasoline that is cheaper for refineries to produce. The August monthly average gasoline
crack spread declined to lower than the five-year (2014-18) range after increasing to the five-
year average in July for the first time this year. U.S. gasoline inventories decreased in August
despite what EIA estimates would be record high gasoline production if confirmed by monthly
data. In addition, gasoline imports into the East Coast increased after the Philadelphia Energy
Solutions refinery closed in June, reaching 0.8 million barrels per day (b/d) for the four weeks
ending August 30, 22% higher than the five-year average.

Butane prices: In each of the past three months, butane spot prices averaged 49 cents/gal
(Figure 7), the lowest monthly average prices in 17 years. U.S. butane inventories in May 2019
(the latest data available) reached 48 million barrels, 12 million barrels higher than the five-year
average. Butane produced through natural gas processing was 418,000 b/d in April and May
2019, the highest level ever recorded. Lower prices have provided incentives to export butane
as well as input more butane into refinery processing. In April, the United States exported
331,000 b/d of butane, the highest amount ever. In November and December 2018, butane
refinery inputs of 363,000 b/d were also the highest on record. Blending butane into gasoline is
one of its major uses. During the summer months, however, the amount that can be blended is
limited by lower vapor pressure specifications. The limited refinery use contributed to the rising
inventory levels and low prices during this past summer.

U.S. Energy Information Administration | Short-Term Energy Outlook September 2019 8



Figure 7. Butane and Gulf Coast gasoline spot prices
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Ultra-low sulfur diesel prices: The ultra-low sulfur diesel (ULSD) front-month futures price
increased 4 cents/gal from August 1 to settle at $1.89/gal on September 5. The ULSD—Brent
crack spread (the difference between the price of ULSD and the price of Brent crude oil)
increased 2 cents/gal to settle at 44 cents/gal during the same period (Figure 8).

Figure 8. Historical ULSD front-month futures price and crack spread
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ULSD prices remained higher than RBOB from May to August for the second consecutive year.
Even though distillate consumption declined in August to below the five-year range, exports
increased and production declined, helping to keep inventories lower than the five-year
average. Distillate exports increased to 1.5 million b/d for the four weeks ending August 30,
which, if confirmed by monthly data, would be the highest monthly amount in 2019 and the
third-largest on record. EIA estimates that production declined in August compared with July
2019. The production decline was also the largest year-on-year decrease since September 2017.
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EIA estimates that distillate inventories ended August 11 million barrels lower than the five-year
average.

Natural Gas

Prices: The front-month natural gas futures contract for delivery at the Henry Hub settled at
$2.44 per million British thermal units (MMBtu) on September 5, an increase of 23
cents/MMBtu from August 1 (Figure 9). Natural gas futures prices declined early in August,
reaching $2.07/MMBtu on August 5, the lowest price since May 26, 2016, as continued
increases in production contributed to inventory gains. As of September 5, natural gas storage
injections equaled or exceeded the five-year (2014-18) average in all but two weeks in the 2019
injection season that began in April.

Henry Hub spot prices increased in the second half of August, and EIA forecasts that prices will
average $2.44/MMBtu in the fourth quarter of 2019 and $2.55/MMBtu in 2020. EIA estimates
that natural gas production increased to a record-high 92.2 billion cubic feet per day (Bcf/d) in
August but expects that production will level off, averaging 93.2 Bcf/d in 2020. However, EIA
forecasts that liquefied natural gas (LNG) exports, estimated at 3.9 Bcf/d in August, will continue
to rise through the forecast, averaging 6.4 Bcf/d in 2020. EIA expects that continued growth of
LNG exports combined with flattening production will provide support for natural gas prices
through the forecast.

Figure 9. U.S. natural gas front-month futures prices and storage
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Ethane prices: On July 31, 2019, ethane spot prices declined to the lowest point on record
(Figure 10). Although prices increased in August, the monthly average prices for June through
August were the lowest recorded for those months. Ethane inventories rose to 56 million barrels
in May 2019 (the latest data available), 14 million barrels more than the five-year average and
less than 3 million barrels lower than the November 2017 record high in EIA’s data series, which
starts in 2010. The low prices during the summer months indicate that inventories likely have
remained high. Ethane produced through natural gas processing continues to increase. Every
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month since September 2016 has set a production record for that month. Consumption and
exports have also increased, but ethane production grew at a faster rate in the first five months
of 2019. Although ethane is usually more expensive than natural gas, ethane prices have been
lower than natural gas futures prices for more than half of the days from June 1 to September 5.
Low ethane prices could make extraction from the natural gas stream cost prohibitive for
natural gas processors. Processors will likely leave ethane in the natural gas stream—behavior
known as “ethane rejection” —to the extent possible while still meeting the specifications for
dry natural gas distribution.

Figure 10. Natural gas futures and ethane spot prices
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Notable forecast changes

EIA forecasts that global liquid fuels consumption will increase by 0.9 million barrels
per day (b/d) in 2019, which is 0.1 million b/d lower than forecast in the August
STEO. It also marks the seventh consecutive month in which EIA has lowered its
2019 consumption outlook, after EIA had forecast growth of 1.5 million b/d for the
year in the January 2019 STEO. The downward revisions reflect successive
reductions in EIA’s assumption (based on forecasts from Oxford Economics) of
global gross domestic product growth for 2019.

EIA forecasts natural gas spot prices at Henry Hub to average $2.55 per million
British thermal units (MMBtu) in 2020, which is 20 cents/MMBtu lower than
expected in the August STEO.

Because of the delayed release of EIA’s Petroleum Supply Monthly (PSM) data for
June 2019, historical monthly petroleum data in this STEO end one month earlier
than standard, in May 2019. This delay does not materially affect the September
STEO forecast. The June data will be incorporated into the October STEO.
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Table 3a. International Petroleum and Other Liquids Production, Consumption, and Inventories

U.S. Energy Information Administration | Short-Term Energy Outlook - September 2019

2018 2019 2020 Year
Q1 | @2 | a3 | a4 Q1 | @2 | a3 | a4 Q1 | @2 | a3 | a4 2018 [ 2019 | 2020
Supply (million barrels per day) (a)

OECD .... 29.17 29.32 30.47 31.41 31.03 31.20 31.87 33.05 33.19 33.53 33.77 34.31 30.10 31.79 33.70
U.S. (50 States) ... .. 16.80 17.39 18.41 19.03 18.91 19.43 19.79 20.73 20.89 21.22 21.48 21.71 17.91 19.72 21.33
Canada ... 5.32 5.10 5.33 5.55 5.38 5.35 5.44 5.50 5.45 5.44 5.49 5.54 5.33 5.42 5.48
Mexico 217 213 2.09 1.95 1.91 1.91 2,01 2.03 2.01 1.98 1.96 1.94 2.08 1.96 1.97
Other OECD . 4.88 4.69 4.64 4.87 4.82 4.52 4.63 4.78 4.85 4.88 4.83 5.10 4.77 4.69 4.92

Non-OECD 70.20 70.53 71.02 70.99 69.23 69.12  69.45 69.27 68.13 69.07 69.42 68.87 70.69  69.27 68.87
OPEC 37.46 37.07 37.34 37.29 35.83 35.41 35.15 35.15 34.66 34.66 34.82 34.58 37.29 3538 34.68

Crude Oil Portion . 32.10 31.78 32.02 31.93 30.47 30.02 29.75 29.90 29.57 29.59 29.75 29.48 3196  30.03 29.60
Other Liquids (b) .. 5.36 5.29 5.33 5.36 5.36 5.39 5.40 5.25 5.09 5.06 5.07 5.10 5.33 5.35 5.08
EUrasia ......ccccoeeevevveccceeeee 14.44 14.44 14.63 14.89 14.88 14.45 14.55 14.68 14.60 14.55 14.57 14.62 14.60 14.64 14.59
China 4.78 4.83 4.77 4.86 4,93 4,97 4.94 4.95 4.93 4.96 4.96 5.01 4.81 4.95 4.97
Other Non-OECD ... 13.52 14.19 14.27 13.96 13.59 14.30 14.82 14.49 13.94 14.89 15.06 14.66 13.99 14.30 14.64
Total World Supply . 99.37 99.85 101.49 10240 100.26 100.32 101.33 10231 101.33 10259 103.18 103.17 | 100.79 101.06 102.57
Non-OPEC Supply ......cccovvvereueirnnnne 61.91 62.78 64.15 65.11 64.43 64.91 66.17 67.17 66.67 67.94 68.36 68.59 63.50 65.68 67.89

Consumption (million barrels per day) (c)

OECD ..o 47.62 47.01 47.92 47.52 47.19 46.82  47.78 48.10 47.51 47.00 48.27 48.27 47.52 4747 47.76
U.S. (50 States) ... 20.24 20.33 20.63 20.60 20.29 20.37  20.72 20.95 20.45 20.67 21.22 21.04 2045 20.59 20.85
U.S. Territories . 0.10 0.08 0.09 0.11 0.12 0.11 0.12 0.13 0.12 0.11 0.12 0.13 0.10 0.12 0.12
Canada 2.34 2.37 2.58 2.51 2.37 2.34 253 2.50 2.46 2.40 2.50 2.48 245 2.44 2.46
Europe 14.00 14.18 14.61 14.04 13.85 14.13 14.57 14.27 13.93 14.13 14.64 14.34 14.21 14.21 14.26
Japan 4.31 3.46 3.56 3.92 4.09 3.40 3.46 3.82 4.08 3.34 3.42 3.76 3.81 3.69 3.65
Other OECD . 6.63 6.59 6.44 6.34 6.48 6.47 6.39 6.42 6.47 6.34 6.37 6.52 6.50 6.44 6.43

Non-OECD ... 51.56 52.60 52.57 52.91 52.62 53.50 53.54 53.72 53.61 54.64 54.66 54.89 52.41 53.35 54.45
Eurasia 4.80 4.84 511 4.99 4.79 4.86 513 5.08 4.84 4.93 531 5.21 4.94 4.97 5.07
Europe 0.75 0.74 0.76 0.76 0.75 0.75 0.77 0.77 0.76 0.76 0.78 0.78 0.75 0.76 0.77
China 13.80 14.00 13.73 13.95 14.28 14.57 14.30 14.51 14.83 15.03 14.74 14.97 13.87 14.42 14.89
Other Asia 13.77 14.02 13.60 14.00 1413 14.18 13.87 14.20 14.36 14.53 14.11 14.46 13.85 14.09 14.37
Other Non-OECD 18.44 19.00 19.36 19.20 18.66 19.13 19.47 19.16 18.82 19.39 19.72 19.47 19.00 19.11 19.35

Total World Consumption .................. 99.17 99.62 100.49 100.43 99.81 100.32 101.32 101.83 101.12 101.64 102.93 103.16 99.93 100.82 102.22

Total Crude Oil and Other Liquids Inventory Net Withdrawals (million barrels per day)

U.S. (50 States) .. 0.36 -0.06 -0.70 0.22 0.15 -0.60 -0.02 0.32 -0.02 -0.45 -0.16 0.31 -0.05 -0.04 -0.08

Other OECD -0.01 0.12 0.18 -0.08 -0.21 0.24 0.00 -0.27 -0.06 -0.16 -0.03 -0.11 0.05 -0.06 -0.09

Other Stock Draws and Balance ....... -0.55 -0.29 -0.49 -2.11 -0.39 0.36 0.01 -0.53 -0.12 -0.34 -0.06 -0.22 -0.86 -0.14 -0.19
Total Stock Draw -0.20 -0.23 -1.00 -1.97 -0.45 -0.01 -0.01 -0.49 -0.21 -0.95 -0.25 -0.02 -0.86 -0.24 -0.36

End-of-period Commercial Crude Oil and Other Liquids Inventories (million barrels)
U.S. Commercial Inventory ............... 1,196 1,207 1,272 1,262 1,249 1,308 1,310 1,291 1,294 1,336 1,351 1,326 1,262 1,291 1,326
OECD Commercial Inventory ............ 2,805 2,805 2,856 2,861 2,863 2,903 2,905 2,911 2,919 2,976 2,994 2,978 2,861 2,911 2,978

- = no data available

OECD = Organization for Economic Cooperation and Development: Australia, Austria, Belgium, Canada, Chile, the Czech Republic, Denmark, Estonia, Finland,
France, Germany, Greece, Hungary, Iceland, Ireland, Israel, ltaly, Japan, Latvia, Luxembourg, Mexico, the Netherlands, New Zealand, Norway, Poland, Portugal,
Slovakia, Slovenia, South Korea, Spain, Sweden, Switzerland, Turkey, the United Kingdom, the United States.

OPEC = Organization of the Petroleum Exporting Countries: Algeria, Angola, Congo (Brazzaville), Ecuador, Equatorial Guinea, Gabon, Iran, Iraq, Kuwait, Libya, Nigeria, Saudi Arabia,

the United Arab Emirates, Venezuela.

(a) Supply includes production of crude oil (including lease condensates), natural gas plant liquids, biofuels, other liquids, and refinery processing gains.
(b) Includes lease condensate, natural gas plant liquids, other liquids, and refinery processing gain. Includes other unaccounted-for liquids.

(c) Consumption of petroleum by the OECD countries is synonymous with "petroleum product supplied," defined in the glossary of the EIA Petroleum Supply Monthly,
DOE/EIA-0109. Consumption of petroleum by the non-OECD countries is "apparent consumption," which includes internal consumption, refinery fuel and loss, and bunkering.

Notes: The approximate break between historical and forecast values is shown with historical data printed in bold; estimates and forecasts in italics.
Historical data: Latest data available from Energy Information Administration international energy statistics.

Minor discrepancies with published historical data are due to independent rounding.
Projections: EIA Regional Short-Term Energy Model.



Table 4a. U.S. Petroleum and Other Liquids Supply, Consumption, and Inventories
U.S. Energy Information Administration | Short-Term Energy Outlook - September 2019

2018 2019 2020 Year
Q1 | @2 [ a3 | a4 Q1 | @2 [ a3 | a4 Q1 | @2 [ a3 | a4 2018 | 2019 [ 2020
Supply (million barrels per day)
Crude Oil Supply
Domestic Production (&) ...........cccoeiiiiiiiiniiiiiiciics 10.27 10.54 11.25 11.89 11.81 12.11 12.24 12.78 13.01 13.19 13.30 13.44 10.99 12.24 13.23
AlBSKA ... 0.51 0.48 0.43 0.49 0.49 0.47 0.45 0.49 0.51 0.49 0.46 0.49 0.48 0.47 0.49
Federal Gulf of Mexico (b) 1.68 1.60 1.87 1.87 1.85 1.93 1.82 1.95 2.05 2.06 2.00 2.02 1.76 1.89 2.04
Lower 48 States (excl GOM) ........ccccccuiiiiiiiiiiiiiiie 8.07 8.46 8.94 9.53 9.47 9.71 9.97 10.34 10.45 10.64 10.83 10.92 8.75 9.88 10.71
Crude Oil Net Imports (C) ......cccoovvuriiiiiiiiiiiiiiiciccics 6.18 6.19 5.84 4.82 4.25 4.15 4.29 4.10 4.17 4.58 4.37 4.02 5.75 4.20 4.29
SPR Net Withdrawals -0.03 0.06 0.00 0.12 0.00 0.05 0.00 0.11 0.01 0.01 0.00 0.03 0.04 0.04 0.01
Commercial Inventory Net Withdrawals ..............cccceeeene -0.02 0.09 -0.01 -0.28 -0.19 -0.06 0.37 -0.21 -0.40 0.04 0.13 -0.09 -0.06 -0.02 -0.08

0.02 0.25 0.25 0.44 0.34 0.52 0.32 0.15 0.19 0.19 0.21 0.15 0.24 0.33 0.19
16.41 17.14 17.32 16.99 16.20 16.77 17.23 16.94 16.98 17.99 18.02 17.56 16.97 16.79 17.64

Crude Oil Adjustment (d)
Total Crude Oil Input to Refineries .
Other Supply

Refinery Processing Gain

Natural Gas Plant Liquids Production

Renewables and Oxygenate Production (e) ...

Fuel Ethanol Production ....

Petroleum Products Adjustment (f)

1.11 1.12 1.17 1.16 1.06 1.09 112 117 1.19 1.24 1.26 1.27 1.14 111 1.24
4.01 4.30 4.54 4.54 4.66 4.81 5.00 5.36 5.28 5.32 5.47 5.54 4.35 4.96 5.40
1.21 1.22 1.25 1.22 1.18 1.23 1.19 1.20 1.19 1.24 1.22 1.23 1.23 1.20 1.22
1.05 1.04 1.06 1.04 1.01 1.05 1.03 1.03 1.03 1.05 1.05 1.05 1.05 1.03 1.04
0.21 0.21 0.21 0.22 0.20 0.19 0.23 0.23 0.22 0.24 0.23 0.24 0.21 0.21 0.23

Product Net Imports (c) -3.13 -3.44 -3.17 -3.91 -3.35 -3.13 -3.66 -4.35 -4.78 -4.86 -4.67 -5.16 -3.41 -3.62 -4.87
Hydrocarbon Gas Liquids ...........ccccoeeiiiiiiiiiciicces -1.22 -1.53 -1.49 -1.38 -1.33 -1.65 -1.76 -1.98 -2.03 -2.04 -2.07 -2.17 -1.41 -1.68 -2.08
Unfinished OIS .........cceiiiiiiiiiicieee 0.39 0.32 0.35 0.28 0.21 0.45 0.29 0.30 0.49 0.61 0.62 0.51 0.33 0.31 0.56
Other HC/Oxygenates -0.18 -0.15 -0.13 -0.15 -0.13 -0.13 -0.12 -0.10 -0.13 -0.12 -0.12 -0.12 -0.15 -0.12 -0.12
Motor Gasoline Blend Comp. .........cceeiiiieniiiieniiiiene 0.50 0.78 0.66 0.37 0.43 0.85 0.61 0.41 0.43 0.65 0.50 0.45 0.58 0.58 0.51
Finished Motor Gasoline -0.94 -0.71 -0.72 -1.00 -0.82 -0.61 -0.66 -0.89 -1.13 -1.01 -0.84 -1.19 -0.84 -0.75 -1.04
Jet Fuel -0.10 -0.10 -0.06 -0.13 -0.08 -0.02 -0.01 0.02 0.02 -0.03 -0.04 -0.03 -0.10 -0.02 -0.02

-0.87 -1.30 -1.14 -1.19 -0.91 -1.31 -1.36 -1.24 -1.45 -1.87 -1.80 -1.57 -1.13 -1.21 -1.67
-0.10 -0.14 -0.10 -0.09 -0.08 -0.15 -0.03 -0.06 -0.04 -0.13 -0.04 -0.08 -0.11 -0.08 -0.07
Other Qils (g) . -0.62 -0.61 -0.53 -0.61 -0.64 -0.57 -0.62 -0.81 -0.95 -0.91 -0.88 -0.97 -0.59 -0.66 -0.93
Product Inventory Net Withdrawals 0.41 -0.21 -0.69 0.38 0.34 -0.59 -0.39 0.41 0.37 -0.49 -0.30 0.36 -0.03 -0.06 -0.01
Total SUPPIY ... 20.23 20.33 20.63 20.60 20.29 20.37 20.72 20.95 20.45 20.67 21.22 21.04 20.45 20.59 20.85

Distillate Fuel Oil
Residual Fuel Oil

Consumption (million barrels per day)
Hydrocarbon Gas Liquids 3.22 2.67 285 3.22 3.48 2.80 3.00 3.51 3.59 3.12 3.24 3.54 2.99 3.20 3.37
Unfinished Oils 0.13 -0.04 -0.10 0.00 -0.03 0.12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.00
MOtOr GasOliNe ......ceeivieiiiiiiieieie e 9.01 9.51 9.51 9.25 8.96 9.48 9.49 9.27 8.94 9.49 9.55 9.27 9.32 9.30 9.31

Fuel Ethanol blended into Motor Gasoline ..................... 0.91 0.94 0.96 0.94 0.91 0.97 0.94 0.93 0.91 0.97 0.97 0.95 0.94 0.94 0.95
Jet Fuel ..o 1.64 1.73 1.78 1.70 1.65 1.78 1.85 1.83 1.77 1.84 1.89 1.86 1.71 1.78 1.84

4.18 4.13 4.05 4.18 4.28 4.01 3.91 4.18 4.21 4.08 4.18 4.26 413 4.09 4.18
Residual Fuel Oil 0.28 0.32 0.34 0.34 0.27 0.23 0.35 0.31 0.28 0.23 0.31 0.28 0.32 0.29 0.27
Other Qils (g) ... 1.78 2.01 2.22 1.91 1.68 1.95 212 1.85 1.65 1.92 2.05 1.84 1.98 1.90 1.86

Total ConSUMPLION .......ouiiiiiiiiiiiccee e 20.24 20.33 20.63 20.60 20.29 20.37 20.72 20.95 20.45 20.67 21.22 21.04 20.45 20.59 20.85

Distillate Fuel Oil ...

Total Petroleum and Other Liquids Net Imports —............. 3.05 2.75 2.67 0.91 0.89 1.02 0.64 -0.25 -0.61 -0.28 -0.30 -1.14 2.34 0.57 -0.58

End-of-period Inventories (million barrels)
Commercial Inventory
Crude Oil (excluding SPR)
Hydrocarbon Gas Liquids ..
Unfinished Oils

423.4 414.8 416.1 441.8 459.3 464.4 4304 449.5 485.8 482.6 470.3 478.1 441.8 449.5 478.1
139.3 180.8 224.8 188.5 163.0 227.0 269.7 228.0 186.7 235.4 272.4 227.8 188.5 228.0 227.8
98.3 92.6 92.0 85.9 92.0 96.5 93.6 83.0 92.7 92.4 89.9 83.0 85.9 83.0 83.0
Other HC/Oxygenates 30.5 28.8 30.5 31.4 32.8 31.6 334 34.7 36.5 355 343 35.3 31.4 34.7 353
Total Motor Gasoline .. 239.6 240.3 239.7 246.3 236.1 229.8 225.9 235.1 233.3 228.4 223.8 236.2 246.3 235.1 236.2
Finished Motor Gasoline 231 24.7 248 25.7 21.7 22.4 24.1 24.5 23.7 225 235 23.8 25.7 245 23.8

Motor Gasoline Blend Comp. .............cccocooviiiiiciine. 216.5 215.6 214.9 220.5 214.4 207.6 201.8 210.6 209.5 205.9 200.3 212.4 220.5 210.6 212.4
JetFuel ... 40.4 40.8 46.9 41.6 41.6 40.1 43.9 41.9 41.9 43.2 44.6 42.6 41.6 41.9 42.6

Distillate Fuel Oil ... 130.4 120.4 1371 140.0 132.4 130.4 132.5 137.3 127.4 129.7 134.7 139.7 140.0 137.3 139.7
Residual Fuel Oil .. 35.0 30.0 28.6 28.3 28.7 30.3 30.0 28.9 311 313 29.5 28.9 28.3 28.9 28.9
Other OIS () ...oveveeeeeeeeeeece e 59.3 58.8 56.1 58.7 63.2 57.7 50.8 53.1 58.7 57.4 51.6 53.8 58.7 53.1 53.8

Total Commercial Inventory 1,196 1,207 1,272 1,262 1,249 1,308 1,310 1,291 1,294 1,336 1,351 1,326 1,262 1,291 1,326
Crude Oil in SPR 665 660 660 649 649 645 645 635 634 634 633 630 649 635 630

- = no data available

(a) Includes lease condensate.

Crude oil production from U.S. Federal leases in the Gulf of Mexico (GOM).

Net imports equals gross imports minus gross exports.

Crude oil adjustment balances supply and consumption and was previously referred to as "Unaccounted for Crude Oil."

Renewables and oxygenate production includes pentanes plus, oxygenates (excluding fuel ethanol), and renewable fuels.

(f) Petroleum products adjustment includes hydrogen/oxygenates/renewables/other hydrocarbons, motor gasoline blend components, and finished motor gasoline.

(g) "Other Oils" inludes aviation gasoline blend components, finished aviation gasoline, kerosene, petrochemical feedstocks, special naphthas, lubricants, waxes, petroleum coke, asphalt and road oil, still gas, and
miscellaneous products.

Notes: The approximate break between historical and forecast values is shown with historical data printed in bold; estimates and forecasts in italics.

SPR: Strategic Petroleum Reserve

HC: Hydrocarbons

Historical data: Latest data available from Energy Information Administration databases supporting the following reports: Petroleum Supply Monthly , DOE/EIA-0109;
Petroleum Supply Annual, DOE/EIA-0340/2; and Weekly Petroleum Status Report, DOE/EIA-0208.

Minor discrepancies with published historical data are due to independent rounding.

Projections: EIA Regional Short-Term Energy Model.



Table 5a. U.S. Natural Gas Supply, Consumption, and Inventories
U.S. Energy Information Administration | Short-Term Energy Outlook - September 2019

2018 2019 2020 Year
Ql [ @2 | a3 [ o4 Q1 [ @ | a3 [ o4 Q1 [ @ | a3 [ o4 2018 | 2019 [ 2020
Supply (billion cubic feet per day)
Total Marketed Production 84.93 87.39 91.50 94.79 96.18 97.53 99.07 100.77 100.23 100.23 100.95 100.77 89.69 98.40 100.55
1.00 0.92 0.86 0.96 0.96 0.93 0.80 0.95 1.00 0.85 0.79 0.95 0.94 0.91 0.90
Federal GOM (@) ....covueueueiirinnee 2.57 248 2.86 2.77 2.80 2.76 2.75 2.78 2.86 2.81 2.68 2.65 2.67 2.77 2.75
Lower 48 States (excl GOM) ...... 81.37 83.98 87.79 91.05 92.42 93.85 95.52 97.04 96.37 96.57 97.48 97.17 86.08 94.72 96.90

Total Dry Gas Production . 79.13 81.17 84.95 88.21 89.42 90.60 91.98 93.52 92.97 92.92 93.54 93.32 83.39 91.39 93.19

LNG Gross Imports 0.33 0.10 0.15 0.26 0.28 0.03 0.17 0.21 0.32 0.18 0.18 0.20 0.21 0.17 0.22

LNG Gross Exports ........cccccceenueeee 2.64 2.79 2.95 3.48 4.01 4.55 4.56 5.35 5.88 5.71 6.58 7.35 297 4.62 6.38

Pipeline Gross Imports .. 8.65 7.57 7.43 7.19 8.35 6.73 6.77 7.36 7.96 6.48 6.77 7.51 7.70 7.30 7.18

Pipeline Gross Exports .. 7.00 6.14 7.04 7.47 7.86 7.15 7.50 8.45 9.53 8.02 8.62 8.65 6.92 7.74 8.70

Supplemental Gaseous Fuels . 0.21 0.17 0.19 0.18 0.19 0.16 0.19 0.19 0.19 0.19 0.19 0.19 0.19 0.18 0.19

Net Inventory Withdrawals 18.32 -8.85 -8.23 2.58 16.94 -14.18 -10.38 2.53 16.16  -11.26 -8.96 2.84 0.89 -1.34 -0.32

Total Supply 97.00 71.22 74.50 87.46 103.32 71.64 76.66 90.01 102.18 74.78 76.53 88.05 82.50 85.35 85.37
Balancing Item (b) .. 0.60 -0.52 -0.41 -1.34 -0.61 -1.43 -0.58 -0.73 0.16 -1.14 -0.07 0.93 -0.42 -0.84 -0.03
Total Primary Supply . 97.60 70.70 74.09 86.12 102.71 70.21 76.08 89.28 102.34 73.64 76.46 88.98 82.07 84.51 85.34
Consumption (billion cubic feet per day)

Residential .... 25.77 7.97 3.44 17.53 27.11 7.34 3.58 17.47 26.40 7.57 3.65 16.80 13.63 13.82 13.59

Commercial .. 15.36 6.60 4.58 11.65 16.06 6.32 4.94 11.32 15.39 6.61 491 10.64 9.52 9.63 9.38

Industrial ........coccocioiiniiiiee 24.30 21.82 21.30 23.41 24.90 21.53 21.39 23.98 25.54 22.58 21.85 24.92 22.70 22.94 23.72

Electric Power (c) 24.91 27.62 37.78 26.04 26.62 27.79 39.03 28.66 26.84 29.35 38.35 28.58 29.11 30.55 30.79

Lease and Plant Fuel . 4.55 4.68 4.90 5.08 5.15 5.23 531 5.40 5.37 5.37 5.41 5.40 4.81 5.27 5.39

Pipeline and Distribution Use .. 2.60 1.88 1.97 2.29 2.73 1.87 1.97 2.32 2.65 2.02 2.16 251 218 2.22 2.34

Vehicle Use 0.12 0.12 0.12 0.12 0.13 0.13 0.13 0.13 0.14 0.14 0.14 0.14 0.12 0.13 0.14

Total Consumption ...........ccccccuveeeineae 97.60 70.70 74.09 86.12  102.71 70.21 76.08 89.28 102.34 73.64 76.46 88.98 82,07 8451 85.34
End-of-period Inventories (billion cubic feet)

Working Gas Inventory .. 1,390 2,195 2,950 2,708 1,185 2,460 3,415 3,183 1,713 2,737 3,561 3,300 2,708 3,183 3,300
East Region (d) 229 465 778 659 216 537 847 778 301 630 912 799 659 778 799
Midwest Region (d) 261 459 846 777 242 579 993 876 350 609 965 864 777 876 864
South Central Region (d) .. 613 845 845 879 519 917 1,061 1,079 737 1,024 1,140 1,167 879 1,079 1,167
Mountain Region (d) ........cc.cco.e. 87 140 179 141 63 135 190 154 108 151 193 159 141 154 159
Pacific Region (d) 169 253 263 214 115 259 288 259 181 286 315 276 214 259 276

31 33 38 37 30 33 37 37 37 37 37 37 37 37 37

- = no data available

a) Marketed production from U.S. Federal leases in the Gulf of Mexico.

c) Natural gas used for electricity generation and (a limited amount of) useful thermal output by electric utilities and independent power producers.

(
(b) The balancing item represents the difference between the sum of the components of natural gas supply and the sum of components of natural gas demand.
(
(

d) For a list of States in each inventory region refer to Weekly Natural Gas Storage Report, Notes and Definitions (http://ir.eia.gov/ngs/notes.html) .
Notes: The approximate break between historical and forecast values is shown with historical data printed in bold; estimates and forecasts in italics.

LNG: liquefied natural gas.

Historical data: Latest data available from Energy Information Administration databases supporting the following reports: Natural Gas Monthly , DOE/EIA-0130; and Electric Power Monthly ,

DOE/EIA-0226.

Minor discrepancies with published historical data are due to independent rounding.
Projections: EIA Regional Short-Term Energy Model.
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LNG Price Pressures 2020/2021 With Gazprom Adding ~8.9 bcf/d
Export Gas Pipeline Capacity Into Europe And China

Posted: Sat March 30, 2019. 11:15am Mountain

The major LNG market factor for 2020 and 2021 is not an LNG event, but an LNG related event —
Russia’s plans to add ~8.9 bcf/d of export gas pipeline capacity starting in Dec 2019. The LNG
market this week was focused on the crashing shoulder season Asian LNG prices following the
warmer than normal winter in Asian natural gas markets. And wider seasonal LNG price swings are
going to be the norm until there is more gas storage around the world. But there was a much more
significant LNG related headline on Thursday that is a huge relief to 2020 LNG prices — the Danish
Energy Agency is forcing the ~5.3 bcf/d Nord Stream 2 export pipeline to Europe to evaluate a 3™
potential route thru their seas and their review process will, as normal, including public hearings.
Nord Stream 2 will export Russia gas to Germany for connections therefrom, was supposed to be in
service at yr-end 2019 and this new 3" route could delay the in service for potentially 1 year. This is
a big relief to 2020 LNG prices as it pushes back ~5.3 bcf/d of new (cheaper than LNG) natural gas
into Europe into 2021. Its already tough enough for 2020/2021 LNG prices with Gazprom’s Power of
Siberia 3.6 bcf/d export gas pipeline to China on target to be in service on Dec 1/2019. The recent
Shell LNG Outlook 2019 estimated that global net LNG imports increased by 3.6 bcf/d in 2018. We
believe that would have been higher other than high LNG prices saw some switching to coal in Asia
and LNG import infrastructure is still being built out. The Nord Stream 2 delay may be a relief to 2020
LNG prices, but the addition of ~8.9 bcf/d natural gas into Europe and China will keep price pressures
on spot LNG prices over the next couple years. Plus, this added pipeline connected gas will add to
the base natural gas supply, including during shoulder seasons, which should add increased risk to
seasonal price swings.

Prior to Thurs, Nord Stream 2 Russia to Germany 5.3 bcf/d pipeline was on track for in service by year
end 2019. Gazprom's Nord stream Il gas pipeline [LINK] was on schedule to be in service by yr end
2019. Itis a 1,200 km export gas pipeline that runs from Russia to Germany across the Baltic Sea.
The pipeline enters the Baltic Sea at Ust-Luga area of the Leningrad area and then comes back
ashore at Greifwald in NE Germany. Nord Stream 2 is a ~5.3 bcf/d twin of the existing Nord Stream
pipeline to bring the combined capacity to ~10.6 bcf/d.

Nord Stream and Nord Stream 2 Gas Pipelines
oVYBORG

Saint Petersburg

(o]

[e]
UST-LUGA

GREIFSWALD o

Source: Gazprom
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On Thurs, the Danish Energy Agency said they would need an environmental assessment for a new
3" alternative Nord Stream 2 route. We were surprised that that this Nord Stream 2 story didn’t get
attention. Nord Stream 2 has had its approval requests for the pipeline in Danish seas since Jan 2018
for the main route and since Aug 2018 for the requested alternative route. There was no indication
that a 3™ potential route would need to be environmentally assessed until Thurs. Needless to say, the
request for an environmental assessment for a new 3" alternative route was a surprise to Gazprom
considering its move to in service by yr end 2019. On Thurs, Reuters [LINK], and others similarly,
reported that the “Danish Energy Agency has requested an environmental assessment of a third route
option for the Nord Stream 2 gas pipeline in Danish waters, the Russian-led pipeline group said on
Thursday. The project already has two pending permit applications with Danish authorities but the
agency has now asked it to include a route option in the Danish exclusive economic zone to the south
of Bornholm into the environmental assessment, a Nord Stream 2 spokesman said in an email.”
TASS news agency reported [LINK] on Nord Stream 2 comments ““The Danish Energy Agency has
not rejected either the Southern Corridor or the so-called ‘Base Case’ in the territorial waters," the
spokesperson said. "They have asked us for an additional environmental assessment,” he noted. "We
have just received this request and will carefully evaluate this," the spokesman said.”

But it sounds like the Danish Energy Agency new environmental assessment process could push back
the in service by 1 year. Perhaps the reason why this didn’t get much attention is that most just didn’t
think it would be a big delay. There is some logic there as the area isn’'t a big area and the 3™
alternative route variation can't be that far away ie. a lot of the work to date by the Danish Energy
Agency should be applicable to a nearby 3" alternative route. However, the subsequent TASS article
[LINK] threw cold water on that view as the Danish Energy Agency doesn’t know the timeline and also
highlighted that the new review will include public hearings. TASS story “Denmark cannot name
timeline for its decision on Nord Stream 2” wrote “The Danish Energy Agency will decide on the Nord
Stream 2 gas pipeline after environmental impact of the pipeline route in the exclusive economic zone
of Denmark is assessed and public hearings are held, head of the agency’s press service Ture Falbe-
Hansen told TASS.” And “There are no details regarding a timeline. When the Nord Stream 2
company provides the Danish authorities with an environment impact assessment it has to go through
the normal procedure with public hearings etc. A decision from the Danish Energy Agency will depend
on this process," Falbe-Hansen added.” And perhaps most significant, "According to the Danish
newspaper Politiken, the completion of the laying of the Nord Stream 2, scheduled for the end of 2019,
may be delayed for a year.”

Gazprom’s Power of Siberia 3.6 bcf/d export pipeline to China is on track for Dec 1/2019 start. Our
March 17, 2019 Energy Tidbits memo noted that week’'s commitment from Gazprom Chairman to
Putin for this Dec 1/2019 start. Gazprom posted a shorthand record of “Alexey Miller briefs Vladimir
Putin on Gazprom'’s activities in 2018 and plans for 2019” [LINK]. The record is “Vladimir Putin: How
is the Power of Siberia project progressing? Alexey Miller: Power of Siberia is ahead of schedule. On
December 1, we will start exporting gas to China from the Chayandinskoye field, which we will bring
onstream. The start of gas supplies to China will no doubt become a historic event, as we are entering
such an extensive gas market. Last year, gas consumption in China grew by 17.5 per cent, and it is
the most dynamic and fast-growing natural gas market in the world. And we see great prospects for
Russian gas supplies there.” This is a major global natural gas supply event and one that we have
been writing about since our July 4, 2017 blog “Today’s Qatar/Russia Gas Supply Announcements
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http://tass.com/economy/1050975
http://www.gazprom.com/press/news/2019/march/article476728/
http://www.gazprom.com/press/news/2019/march/article476728/
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Add To The Challenge Facing BC LNG Post The New BC Govt” [LINK]. The Power of Siberia natural
gas pipeline project will deliver ~3.6 bcf/d to China starting Dec 1, 2019.

Gazprom Power of Siberia Natural Gas Project
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Gazprom'’s pipelines will put pressure on LNG prices in 2020 and 2021. We should be clear that the
weak LNG prices today have been driven by surplus LNG with lower demand from a warmer than
normal winter in key Asian countries. And 2018 LNG demand would have been higher, but it was
negatively impacted by high LNG prices that drove higher coal power generation in parts of Asia at the
cost of LNG and natural gas. And LNG importing infrastructure is still at the early stages of built out in
many key Asian markets. Its why we believe the rate of growth in LNG demand will continue
accelerate in 2020 and going forward. However, Gazprom’'s Power of Siberia and Nord Stream 2 will
add ~8.9 bcf/d of natural gas pipeline export capacity. Pipeline connected gas will become the
effective base supply and push LNG to be a marginal supply, especially because LNG is higher costs.
And adding ~8.9 bcf/d of gas supply into Europe and China will be about equal to (or a little less than
our expectations) what would have been LNG demand growth in 2020 and 2021. On Feb 25, 2019,
Shell released “Shell LNG Outlook 2019” [LINK], which included the below graph that shows its
estimate that global LNG net imports in 2018 were down ~10% to 27 MT (~3.6 bcf/d).

Global Net LNG Imports 2018 vs 2017
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Gazprom'’s pipeline connected gas supply becomes base supply, even during shoulder seasons, and
will increase risk to seasonal price swings. Gazprom’s pipeline connected new gas supply effectively
becomes base natural gas supply. If it is unseasonably warm in China and they need less gas, they
aren’t going to stop the pipeline flows, rather they will just redirect an LNG tanker or two other
markets. Adding more base gas supply means that there is increasing risk to big price swings. The
big headline LNG story this week were LNG spot prices hitting 3 year lows. Bloomberg terminal wrote
“Asia’s LNG benchmark, the Japan-Korea Marker, has more than halved since the start of the year to
$4.375 per million British thermal units as of March 26. It’s fallen to a rare discount to European prices,
as U.K. National Balancing Point futures traded at around $4.50 on Friday, down 44 percent this year
in their worst quarter in a decade. U.S. gas futures are down more than 8 percent this year, heading
for the worst quarterly loss in two years.” We have been warning on this risk because of the mild
winter in key parts of Asia. The problem with Asia is that there isn’'t any significant natural gas
storage, so unneeded LNG cargos get redirected to NW Europe. Our Energy Tidbits memo have
been highlighting that the best indicator for the winter LNG surplus is YoY increases in net LNG flows
in to NW Europe. This is a theme we have highlighted since our Sept 20, 2017 blog “Shell: “Every
LNG Cargo That Could Technically Be Produced In This World Has Been Produced And Has Found A
Well Paying Customer” [LINK]. NW Europe tends to be a dumping ground for surplus LNG. We have
been monitoring NW LNG storage levels and there have been big YoY net LNG inflows into NW
Europe. Below is the Bloomberg graph of net LNG flows to NW Europe, which shows the current LNG
inflows as of March 22, 2019 were 6.5 bcf/d, which is up 4.9 bcf/d YoY vs 1.6 bcf/d on March 22,
2018.

Net LNG Flows To NW Europe
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Germany Confident of Nord Stream 2 Completion by Year’s End
2019-09-12 16:36:13.328 GMT

By Brian Parkin and Vanessa Dezem

(Bloomberg) -- Germany is confident that hitches

threatening the Russian-led Nord Stream 2 gas pipeline will be
resolved to allow completion of the project on time this year.

In a letter to federal lawmakers dated Sept. 6, Deputy

Economy and Energy Minister Andreas Feicht said the government
expects that Denmark will approve an alternative route for the
Baltic pipeline soon. Denmark in 2018 demanded that the
stakeholders seek an alternative pipeline route outside its
territorial waters, raising the specter of construction delays.

The German government “expects the approval process in
Denmark to be completed soon permitting operations to start on
time,” stated the letter, a copy of which was seen by Bloomberg
News. Nord Stream 2 proposed two alternative pipeline routes.
Snags raised by Denmark are not the only risks to the

project, which include potential U.S. sanctions. Germany said

its support for the pipeline depends on a successful outcome of
gas transit talks between the European Union, Russia and
Ukraine.

The targeted date for the opening of the pipeline is Dec.

31, when Gazprom'’s existing gas-transit contract with the
Ukraine expires. German government is confident of a timely
transit agreement between Russia and Ukraine, according to
Feicht.

Feicht’s comments underscore how Chancellor Angela Merkel’s
government is becoming more vocal in its support for the project
after years of parrying queries over its stance toward importing
more Russian gas. Germany’s plan to exit nuclear and coal power-
generation and wean consumers from heating their homes with oil
is set to boost demand for gas.

The controversial project carrying Russian natural gas to
Germany has divided EU governments, with nations led by Poland
concerned about the bloc’s increasing dependence on Russian gas.
The new link would allow gas to bypass Ukraine on its way to
Europe.

Click here for the latest on Ukraine and Russia gas talks.

In a Sept. 7 opinion column the Die Zeit newspaper, former
Finance Minister Wolfgang Schaeuble criticized Germany’s record
of ignoring the misgivings of its Eastern European partners
toward the project.

The stance “wasn’t a showpiece of German politics and

destroyed the confidence” of its partners, said Schaeuble, who

is now president of the lower house of Berlin’s federal
parliament.



Germany will need considerably more Russian gas in coming
years as supplies ebb from the Netherlands, Norway and from its
own domestic fields, Klaus-Dieter Borchardt, a deputy director-
general responsible for energy policy at the European
Commission, said in a speech in Munich on Tuesday. “There can be
no doubt about that.”

The German government’s confidence that the 9.5 billion

euro ($10.5 billion) Nord Stream 2 project will be built on time

is “legitimate confirmation that Germany needs access to
competitive gas,” said project spokesman Jens Mueller on the
phone Thursday.

Nord Stream 2 “fulfills all the pre-requisites” for

obtaining a license from the Danish government to continue
building the pipeline outside its waters, said Mueller.

To contact the reporters on this story:

Brian Parkin in Berlin at bparkin@bloomberg.net;
Vanessa Dezem in Frankfurt at vdezem@bloomberg.net
To contact the editor responsible for this story:

Reed Landberg at landberg@bloomberg.net
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Danish section of Nord Stream-2 can be built
in five weeks, says Gazprom Chairman

Business & Economy

Alexey Miller recalled that commissioning will also be required and noted the capital costs that are needed to

build a gas pipeline, without the cost of financing, have already been financed by 80%
Share

ST.PETERSBURG, June 7./ TASS /. The Danish section of the Nord Stream-2 gas pipeline can be built
in a maximum of five weeks, regardless of the route, the deadline for issuing a permit and observing the
construction schedule has not yet come, Gazprom Chairman Alexey Miller told reporters at the St.
Petersburg International Economic Forum on Friday.

"The elections were held in Denmark, the new government is being formed. The section that is in
Denmark, it is very short, it is approximately 130 km. That is at most 5 weeks’ worth of work. | know this
time frame, but I’'m not going to tell you, but | can say that it's not today, and it's not tomorrow either," said
Miller said, answering the question when is the deadline for Denmark to give its construction permit in
order to complete the project by the end of 2019.

Miller noted that it is necessary to bear in mind that commissioning will also be required. At the same time,
he noted "the capital costs that are needed to build a gas pipeline, without the cost of financing, have
already been financed by 80%. "From the point of view of length, 57.2%, and every day more and more,
it's already, nearly two thirds. All our partners who were at the forum have all confirmed their
participation," he added.

At the end of May, Gazprom's deputy head of the foreign economic activity department, Alexey

Miroshnichenko said that the company is working on reducing the negative impact of Denmark’s position
regarding the construction of the Nord Stream-2 gas pipeline and at the same time disputes the
requirement of the Danish Energy Agency to submit a third application for its route. "Gazprom, including
the project company, is currently working on those possible measures to reduce the negative impact of
the situation around Denmark on the overall project implementation schedule. At the same time, | want to
note that the project company on April 17 filed an appeal against the decision of Denmark to explore the
third route in addition to the two routes already investigated. Therefore, we are working in two directions,
"said Miroshnichenko.

Earlier, the DEA asked the project operator to include in the environmental assessment of the projects the
option of laying the pipeline in the Danish exclusive economic zone south of Bornholm.

The need to find an alternative route to the Nord Stream 2 is due to changes in Danish legislation. In
2017, Denmark adopted amendments to the law on the continental shelf. Under the amended law,
Denmark’s Foreign Ministry has the rights to reject an application for the construction of a pipeline in the
country's territorial waters. As for the proposed alternative option, the construction of the gas pipeline in
this case is regulated by the UN Convention on the Law of the Sea, so the Danish Foreign Ministry will no
longer be able to block the project.

Nord Stream 2 already has two pending applications with the DEA.



In April 2017, Nord Stream 2 applied for the route based on the guidance received from Danish authorities
for the existing Nord Stream Pipeline - this base case route crosses territorial waters to the south of
Bornholm.

In January 2018, the amended Danish Continental Shelf Act entered into force with retroactive effect only
for the Nord Stream 2 project. The law gave the Danish Minister of Foreign Affairs the right to veto
infrastructure projects running through territorial waters on political grounds.

"Such a judgement from the Ministry of Foreign Affairs has now been pending for 16 months. Nord Stream
2 AG has not received any response at all," the company noted.

In August 2018, after eight months without any indication of the timing of the Minister of Foreign Affairs
recommendation, Nord Stream 2 was therefore forced to apply for a second, alternative route outside
Danish territorial waters, north-west of Bornholm through the Danish EEZ.

According to the operator, "both permitting processes, which included consultations with the public and
expert authorities, nationally and internationally (the so-called Espoo procedure), have shown that all
technical and environmental prerequisites are fulfilled and a construction permit could be granted for
either route.

The Nord Stream 2 project will consist of two gas pipeline lines with a total capacity of 55 billion cubic
meters of gas per year from the coast of Russia through the Baltic Sea to Germany. The total capacity of
the project is 55 billion cubic meters of gas per year. The cost of construction is estimated at 9.5 billion
euros.

The pipeline will bypass transit countries - Ukraine, Belarus, Poland and other Eastern European and
Baltic countries through exclusive economic zones and territorial waters of five countries - Russia,
Finland, Sweden, Denmark and Germany. Only Denmark has not issued permission for the construction.
Nord Stream 2 AG, the project’s operator, still expects to get the permit from Denmark by the end of 2019.
The sole shareholder of Nord Stream 2 AG is Gazprom. Gazprom's European partners - Wintershall,
Uniper, OMV, Engie and Royal Dutch Shell - will finance 50% of the project.

The main shareholder of the company is Andrei Melnichenko, who, through AIM Capital SE, controls 90%
of the company's shares, another 10% of the shares are indirectly owned by Dmitry Strezhnev, who
previously headed the company.

The 2019 St. Petersburg International Economic Forum is being held on June 6-8. The forum’s motto this
year is "Creating a Sustainable Development Agenda". The organizer for SPIEF-2019 is the Roscongress
Foundation. TASS is a media partner, the official photo hosting agency and the operator of SPIEF’s
presentation zones with support from multinational firm EY, and the Foreign Investment Advisory Council
in Russia.

More:
http://tass.com/economy/1062797
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Working meeting between Vladimir Putin and
Alexey Miller

MESSAGE TO THE MEDIA
September 9, 2019, 15:45

IR releasesPower of Siberia

A working meeting took place today between Vladimir Putin, President of the Russian Federation, and Alexey
Miller, Chairman of the Gazprom Management Committee.

Alexey Miller briefed Vladimir Putin on the Company’s preparations for the upcoming autumn/winter period.
Particular attention was paid to the issues of gas supplies to foreign markets.

Shorthand record

Vladimir Putin: Mr. Miller, how is your work going? Especially within the country? How do things stand
concerning the Company, its scopes of work and plans? What about your relations with your partners,
particularly on our large-scale projects?

Alexey Miller: Dear Mr. President,

Our main task at the moment is to prepare for the upcoming autumn/winter period, injecting gas into
underground gas storage (UGS) facilities. We need to secure the working gas inventories of 72.2 billion cubic
meters in Russian UGS facilities by the start of the withdrawal period.

By the autumn/winter period, we Will ensure that the potential maximum daily deliverability of UGS facilities
in the Russian Federation reaches 843.3 million cubic meters of gas. It will be an all-time high for the domestic
gas sector.

Before the end of the year, Gazprom will inject at least 11.4 billion cubic meters of gas into European UGS
facilities, more than twice as much as last year.

We see that our European partners are injecting gas at a very rapid pace, and our Ukrainian colleagues are
trying to follow suit.

Without a doubt, one of the factors behind the large amounts of gas being injected into UGS facilities is the
expiration of the contract for gas transit across Ukraine on December 31 this year.

The question of the transit contract is essential, and yet the top-priority question is whether Ukraine will buy
Russian gas under a direct contract.

After all, the answer to this question will also tell us what Russian gas transmission capacities Gazprom will
have to guarantee in order to supply gas towards Ukraine.

Vladimir Putin: They will have to be maintained and paid for.

Alexey Miller: Indeed.



Of course, it will also give us an understanding of the price level for the end consumer in Ukraine, since
if Gazprom enters into a direct contract for gas supplies, the gas price for the end consumer in Ukraine might
go down by 25 per cent from the current level.

Nevertheless, [ would like to stress that the main question is the supply of gas to the Ukrainian market.
It is a matter of bilateral negotiations between Russia and Ukraine.

Vladimir Putin: What about our large-scale projects?

Alexey Miller: Mr. President, regarding this year’s largest project — Power of Siberia — there is no doubt that
natural gas will come from Russia to China on December 1.

It will be a historic event marking the start of gas supplies from the world’s biggest gas exporter to the biggest
importer. Over the course of 30 years, 1 trillion cubic meters of gas will be delivered to the Chinese market.

China is the most dynamic and fast-growing market in the world. Together with our Chinese partners, we are
currently looking into the possibilities of supplying gas to China via other routes.

Vladimir Putin: Which ones?

Alexey Miller: We are considering the possibility of supplying gas via the western route and also via the Far
Eastern route from the Sakhalin gas production center.

Vladimir Putin: In this connection, I would like to get back to the topic that has been repeatedly discussed
between us and with our Chinese partners, namely the possibility of using the resources of the Irkutsk Region
and the Krasnoyarsk Territory.

Please consider the Yamal reserves as well, in order to secure the amounts required to supply gas via the
western route towards China across Mongolia.

I am aware that there are also some challenges with this route, but a preliminary review has shown that
it is feasible, and our Chinese partners are in favor of this option, too.

Please look into this issue and report to me.



https://www.eia.gov/todayinenergy/detail.php?id=41253
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Time between drilling and first production has little effect on oil

well production

Average production from North Dakota crude oil wells initially drilled in 2014 through 2017
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According to North Dakota production data, the length of time that an oil well has been drilled but remains uncompleted—meaning it
has not yet started producing—has little effect on its initial production level. Oil wells are sometimes drilled but remain uncompleted for
other operational or economic reasons. The North Dakota data provides insights into oil well completion practices.

The drilling and production process of an oil well starts with the initial drilling, or spudding. Once an oil well is drilled, the well must be
completed before it can produce hydrocarbons. The completion process involves casing, cementing, perforating, hydraulic fracturing,
and other procedures. Some oil wells are completed shortly after drilling is completed, but other wells remain drilled but uncompleted
(DUC) for several months or years.

The crude oil drilling and completion processes involve different technologies, equipment, crews, and contracts.

Drilling is accomplished through multiyear contracts between producers and drilling contractors. During the drilling process, oil
wells are spudded and drilled in sequence with single or multiple rigs to maximize the number of wells drilled and minimize the idle
transfer time between well locations.

Completion is executed with short, batch-like contracts to complete a number of wells at the same time.

Wells do not have to be completed as soon as drilling is finished. To efficiently schedule well completions, producers maintain a
reasonable number of DUCs for operational flexibility.

In a lower price environment, aggregate DUC counts increase because some producers postpone completion of their wells for
economic reasons. From June 2014 to February 2016, U.S. crude oil benchmark prices declined from more than $107 per barrel (b) to
less than $27/b. With lower crude oil prices, the number of newly completed wells in North Dakota decreased. Simultaneously, the
number of DUC wells increased as the monthly average time to complete a well expanded from about three months to nearly one year.

In spite of the lower prices, the average time to drill a new well remained less than two months.



West Texas Intermediate crude oil spot prices and North Dakota new wells (2014-2017)
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As crude oil prices fell in the second half of 2014 and remained low in 2015,
the count of new wells drilled in North Dakota fell.

During that time, the time to drill a new well remained relatively unchanged, but i
the time to complete a well increased from about three months to nearly a year. €la

Source: U.5. Energy Information Administration, based on Refinitiv and Morth Dakota Industrial Commission’s Qil and Gas
Divisionp?

Between 2014 and 2017, delayed oil well completion in North Dakota created a high inventory of DUCs. From the backlog, 842 oil wells
remained uncompleted for at least one year. In the time since crude oil prices started to recover in the second half of 2016, most of
those wells (84%) were completed and began producing. Only 135 oil wells that were spudded during those three years still remain in
DUC status awaiting completion, as of the end of June 2019. Only seven oil wells that were spudded between 2014 through 2017 have
remained in DUC status for more than five years.



Count of new wells with completion processes delayed beyond one year (2014-2017)
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Ultimately, the amount of time that a well remains drilled but uncompleted has little effect on its initial production, according to analysis

of well-level data from North Dakota Industrial Commission’s Oil and Gas Division. North Dakota is home to much of the prolific Bakken

play that also spans parts of Montana. As production from the Bakken has increased, North Dakota has become the third-largest crude

oil production area in the United States, behind Texas and the Gulf of Mexico.

Principal contributor: Jozef Lieskovsky, Richard Yan

Tags: production/supply, Bakken, drilling, North Dakota




Shale Pioneer Papa Sees U.S. Oil Output Growth Missing Forecasts
2019-09-05 10:00:00.4 GMT

By Kevin Crowley

(Bloomberg) -- Shale pioneer Mark Papa sees U.S. oil

production growth well below current forecasts as companies
spend less capital on drilling and exhaust prime shale areas.
Output will grow by about 700,000 barrels a day next year,
compared with a “consensus expectation” of 1.2 million barrels a
day, Papa said Wednesday at a conference organized by Barclays
Plc in New York. The Energy Information Administration sees U.S.
production 1 million barrels a day higher in 2020 at 13.3

million a barrels a day.

“We’re seeing a lot of difficulties in growing U.S. oil

production,” Papa said.

Lower oil prices and investor demands for financial

discipline are causing companies to reduce drilling but the
bigger issue, according to Papa, is that many are running out of
sweet spots in the Permian and Eagle Ford areas, forcing them
into less efficient zones.

“You need to pay attention to this,” Papa said. “In a

timeframe of six months to three years it’s going to have a
profound effect on oil prices.”

Papa was speaking in his capacity as CEO of Centennial

Resource Development Inc. He’s also chairman of Schlumberger
Ltd., the world’s biggest oil services company, and made his
name as a pioneer of the shale industry by building EOG
Resources Inc. into one of the world’s biggest independent oil
producers.

To contact the reporter on this story:

Kevin Crowley in Houston at kcrowleyl@bloomberg.net
To contact the editors responsible for this story:

Simon Casey at scasey4@bloomberg.net
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SAF oo

A Big Plus To Post 2020 Oil If Saudi Is Even Directionally Right That
Permian Plateau Is “In A Year Or Two Years or Four Years”

Posted: July 3, 2019. 4:00pm Mountain

Oil market attention has been on Saudi Arabia’s clear messaging to the market that it is prepared to make additional cuts
to keep a stable market as this implies they are prepared to keep ceding market share to US shale. Al Falih said “We're
comfortable with where our production level is, we're willing to go either way from where we are today to keep markets
balanced”. But the more significant al Falih comment was “There will be a plateau for these unconventional resources in
the US, the Permian being one of them. is it in a year, or two years or four years, | don’t know but certainly its not
indefinitely.” No one is calling for Permian plateau (peak oil) in a year or two and not likely 4. Maybe people didn’t see
these comments at 3:45am MT or maybe most assumed it was just musings from al Falih. But we think its more than
musings because Saudi Arabia is taking a different tactic this time than their normal strategy to get market share —
increase oil production, crash oil prices, ruin growth prospects for other oil basins. They want solid oil prices, an
increasing oil market share, and strong oil outlook for the mid/long term valuation of Saudi Aramco massive oil reserves
for the IPO. And this time, al Falih’s comments suggest they believe that, they can regain market share, by letting US
shale play out. If Saudi Arabia is even directionally right in Permian reaching plateau (peak oil), it means that Permian and
US oil is going to hit peak oil probably at least a few years earlier than expected. This will be very bullish to oil post 2020.
Unfortunately, it will likely be impossible to determine if Saudi Arabia is directionally right in 2019 with the increased
Permian takeaway in H2/19. But we expect to this call, or at least the confirming nor discounting views to this call, play
out over the next 18 months. There is no certainty that Saudi Arabia will be right and it may just be an educated gamble,
but it is something that should be at least considered as the thesis of an earlier than expected plateau in US oil seems to
fit to the recent Exxon presentation that implies a ~7% decline rate in overall global oil supply. If these two views are
right, it's a big plus to post 2020 oil prices. Its not just oil prices, there are multiple implications to differentials, Gulf Coast
takeaway, pipeline utilizations, Cdn light oil opportunities, etc. At a minimum, these view should at least give people a
reason to at least consider the potential for better post 2020 oil prices.

If al Falih is even directionally right on his Permian call, it's a big plus to post 2020 oil prices. We decide to write this blog
because we didn’t see the markets focus on Saudi’s change in tactics to regain market share and what the implications
are to post 20200 oil prices. Saudi Arabia may well be wrong on Permian reaching oil plateau (peak oil) sooner than
everyone else expects, but its not musings, they are actually letting that call dictate a change in strategy to regain market
share. And if Saudi Arabia is even directionally right, it means the Permian and US shale will be hitting plateau (peak oil)
sooner than expected and this will have huge implications to post 2020 oil prices and a range of oil items ie. Gulf Coast
infrastructure, Permian pipelines, differentials, etc.

Saudi Energy Minister Al Falih’s fulsome answer provides a clearer picture than a sound bite. The CNBC Worldwide
Exchange interview with al Falih ran early this morning (345am MT). One of the reasons we like CNBC Worldwide
Exchange or other overnight news is that they will play longer portions of interviews than the pre market opening shows
that normally only provide shorter snippets. Of course, the exception being when they have an items like a exclusive
Warren Buffet interview. For something reporting on the OPEC meetings, this won’t happen as all networks will be
running sound bites from al Falih. Al Falih said some of these comments in sound bites yesterday post the OPEC+
extension. But as seen over and over, short sound bites do not do present the picture and this morning’s more fulsome
coverage present the comments in a fuller picture. (i) Do not need to create a market share war and hammer prices to
reach their objective. (ii) Prepared to wait out US shale. (ii) Every basin production ultimately peaks and then declines.
(iii) Even under stable oil markets/prices, US peak oil plateau and Permian plateau (peak oil) in a year or 2 years or 4
years. (iv) Saudi Arabia will be there when that happens to regain market share. CNBC posted the video at [LINK]. Here
is the SAF created transcript

Q: How fast do you see the Permian wells draining? Do you think we overestimate the longevity and the life of
these wells in West Texas? Al Falih: “/ think it’s not just in West Texas. All shale oil wells do decline rapidly, 70%
of them, obviously in the US there is a fantastic service industry that keeps on drilling and fracking, completing the
wells. So but its going to take a lot more money and resources to keep existing production base because of that
decline, and any incremental production requires, of course, a lot more. We will need time to understand the
geology and how much can we increase production. But in all cases, just like in any other basin, there will be a
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plateau. There will be a plateau for these unconventional resources in the US, the Permian being one of them. is
it in a year, or two years or four years, | don’t know but certainly its not indefinitely. | think its really an
oversimplification to assume that we can extrapolate a straight line forward and assume the same number of rigs
that we have that production will continue to increase by a 1 million and a half or so a year. So | see production
ultimately plateauing, is it in two or three years or four years, time will tell.”

Q: have US oil companies taken on too much debt? Al Falih “well definitely they have not been generating
enough cash flow to their investors and | know that, in fact the appetite is for investors to continue putting money
into unconventional resources. So the combination of infrastructure which has constrained, a combination of
service industry constraints, financial constraints as well as the unknown constraints of geology will ultimately
bring us back to reality that there has to be a plateau and ultimate decline. In all cases, we have the conventional
resources ready to deploy and step in when its time. We’re comfortable with where our production level is, we're
willing to go either way from where we are today to keep markets balanced. We're happy to have 23 other
countries join us today, not only on the 9 month extension but on a permanent framework to continue to analyze
and pre-emptively step in to prevent imbalances from taking place in the future”

Do not need to create a market share war today (crash oil prices) to support Saudi Aramco IPO valuation. Saudi Crown
Prince MBS and al Falih have both recently stated the Saudi Aramco IPO is still expected in 2020. We believe that Saudi
Arabia needs to have increasing oil market share, near term outlook for stronger stable oil prices to have a chance to
support a big Saudi Aramco valuation. Al Falih’s new tactic is the biggest difference in their long term strategy. Going
into the OPEC/non-OPEC meetings, one of the biggest risks to no OPEC+ extension was the stated Russia concerns
about continuing the OPEC+ deal and ceding increasing market share to US shale. Many thought that Russia wouldn’t
agree to a straight extension and would need some relaxation of their quota. Arguably, the Druzhba problems made it
easier for them to agree to stay at reduced levels. However, Russia did come along. But looking at al Falih’'s comments,
its clear that they (rightly or wrongly) believe they can get to their goal without creating a market share war today (and
crash prices) like they have done for the last 30 years. They don’t feel they have to increase oil production, get oil prices
to drop, so that capex and production in the new growth basins loses its ability to attract capital and replace declines as
their oil drilling only works at high oil prices. The ability to rein in new basin oil growth was dependent on having low oil
prices. Whereas today, they don’t believe they need to crash oil prices to rein in new basin oil growth. Rather they are
prepared to let US shale oil play out.

Their market share/price crash tactic worked in 2015/2016. This is the biggest difference in their tactics. It was only 4
years ago that oil prices were up $100, capital was pouring into the E&P sector, and there was growth around the world in
high cost basins (ie. oil sands) and also the US shale. Saudi Arabia then went after a market share war that led to oil
prices crashing to below US$30, and no surprise oil growth (apart from projects in execution) stopped. US oil production
has just grown from ~5 mmb/d in Sept 2011 to 9.6 mmb/d in June 2015, but then declined by ~1.2 mmb/d in one year to
8.4 mmb/d in July 2016. Saudi’s oil market share tactic worked.

US Oil Production Vs WTI Price
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But this time, Saudi Arabia is prepared to take the leadership role (ie. cut again) to keep a stable oil market even if they
lose more market share. Saudi Arabia has seen the amazing success of US shale oil in the last three years with growth
of ~3.8 mmb/d since July 2016. And al Falih acknowledges it will be giving up market share to the US over the near term.
And yet they will still work to keep stable oil markets. This was the common takeaway from the al Falih soundbites
yesterday as it should be because he seems pretty clear on this. Al Falih says “We’re comfortable with where our
production level is, we’re willing to go either way from where we are today to keep markets balanced.” The general view
(which we agree with) was that Saudi Arabia continues to stress the importance of stable markets, for both consumers
and producers, it plans to keep production around current levels for H2/19 but, if needed to keep oil markets stable, is
prepare to cut production further. The closing OPEC/non-OPEC statement [LINK] did not say anything about conformity
to voluntary production levels, but one of the themes going into the meeting was that Saudi Arabia was expected other
countries (read Nigeria and Iraq) to comply with their targets As much as al Falih was clear that Saudi Arabia was
prepared to cut more to keep market stable, we believe there was also a Saudi reminder to the others that a first step is
more countries complying to their targets.

Even under stable markets/prices, Saudi Arabia believe will reach peak oil supply and the Permian will reach plateau
(peak oil) in “a year or 2 years or 4 years”. Its no secret that Saudi Arabia has been studying shale for the past several
years in part due to developing their own unconventional gas resources. But, we believe the primary reason has been to
understand the geology and competitive nature of US shale for the short, mid and long term. The interesting aspect of al
Falih’s comments is that they don’t believe low oil prices are needed to stop US growth, rather under stable
markets/prices, US shale is near reaching peaking oil supply and then will decline. Al Falih didn’t’ go into details on tier 1
vs tier 2 acreage rather clearly stated twice that US is going to reach plateau (peak oil) soon. Interestingly he chose to
highlight the Permian reaching plateau soon. Al Falih said “There will be a plateau for these unconventional resources in
the US, the Permian being one of them. is it in a year, or two years or four years, | don’t know but certainly its not
indefinitely”. If markets start to see indications in 2020 that this could play out as Saudi Arabia suggests, it will be a huge
positive to Saudi Aramco valuation.

Saudis US peak oil supply view also fits to the Exxon mid/long term view of global oil supply and demand. Perhaps the
key reason why al Falih’s comments stood out for us was the recent Exxon sellside presentation that included their long
term oil supply/demand views. We thought al Falih’'s comments on an earlier than expected peak oil supply for the
Permian (and the US) fits into the big picture challenge for oil supply in the Exxon outlook. Our June 20, 2019 blog
“Exxon’s Math Calls For Overall Global Oil Decline Rate of ~7%, A Very Bullish Argument For Post 2020 Oil Prices” [LINK]
said “We believe Exxon presented a very bullish argument for oil prices beyond 2020 and that it has been overlooked
because most readers only flip thru a slide deck and don't listen to or read transcripts of management’s spoken words.
Exxon’s spoken words highlighted one of the forgotten (and perhaps most important) oil supply/demand concerns for post
2020 - the mid term challenge to replace increasing rate of overall global oil declines. And what is eye opening is Exxon’s
estimated overall global oil decline rate, which is way higher than any we can ever remember seeing. Its impossible to tell
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from the small oil supply/demand graph in the slide deck, but Exxon’s spoken words says long term oil demand is 0.7%
per year and then “When you factor in depletion rates, the need for new oil grows at close to 8% per year and new gas at
close to 6% per year.” Exxon may not specifically say what the global decline rate is, but their math is that the world
needs new oil supply to grow annually at close to 8% to meet the 0.7% annual increase in oil demand and offset declines
ie. an overall global decline rate of approx. 7%. This is an overall global oil decline rate for OPEC and non-OPEC. This
compares to BP'’s estimate of overall global oil decline rate of 4.5% and we expect most are probably assuming
something around 5%, certainly not above 6%. No one should be surprised by the increased decline rate given that high
decline US shale and tight oil have increased by ~2.5 mmb/d in the last ~2 years. But an implied ~7% overall global oil
decline rate is way higher than expectations. There is a big difference between needing to offset oil declines of ~7 mmb/d
vs declines of ~4.5 mmb/d ie. an additional 2.5 mmb/d of new oil supply every year. Even if the implied difference was to
6%, it would still be an additional 1.5 mmb/d of new oil supply and that would also be very bullish for post 2020 oil. We
recognize that the 2019/2020 oil supply demand story is the need for OPEC+ to keep cuts thru 2020, but Exxon’s math
implying ~7% overall global oil decline rate sets up a very bullish view for oil post 2020. We believe the reality to replace
oil declines post 2020 is overlooked.”.

Oil Supply/Demand (moebd)
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Source: Exxon US Sellside Conference Presentation June 18, 2019
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Incidents at Abgaig and Khurais
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Saudi Aramco emergency crews contained fires at its plants in Abgaiq and Khurais, as a result of
terrorist attacks with projectiles. These attacks resulted in production suspension of 5.7 million barrels
of crude oil per day.

After visiting the incident locations, Amin H. Nasser, Saudi Aramco President & CEO, said: “We are
gratified that there were no injuries. | would like to thank all teams that responded timely to the
incidents and brought the situation under control. Work is underway to restore production and a
progress update will be provided in around 48 hours.”

The company will release additional information as it becomes available. For updates, visit our
website at www.saudiaramco.com or contact International.media@aramco.com

Media contact information

All media enquiries are handled by Saudi Aramco's Corporate Communications Department,
Dhahran, Saudi Arabia.

International: international.media@aramco.com
Domestic: domestic.media@aramco.com
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Minister of Energy: Terrorist attacks on "Abqaiq and Khurais" plants have resulted in a
temporary halt in production operations; decrease for its customers will be offset by

stocks
Sunday 1441/1/16 - 2019/09/15

Jeddah, September 14, 2019, SPA -- Prince Abdulaziz bin Salman bin Abdulaziz, the Minister of
Energy, stated that on Saturday 15th of Muharram 1441H corresponding to 14 September 2019,
at 3:31 and 3:42 am, several explosions occurred as a result of terrorist attacks in Saudi Aramco
plants in Khurais and Abqaiqg. They resulted in fires that were controlled.

He pointed out that this terrorist act resulted in the temporary suspension of production
operations at Abgaiq and Khurais plants. According to preliminary estimates, these explosions led
to the interruption of a quantity of crude oil supplies estimated at 5.7 million barrels, or about
50% of the company's production. Part of the decrease will be compensated for its customers
through stocks.

The Minister explained that these explosions have also led to the cessation of the production of
associated gas estimated at (2) billion cubic feet per day, used to produce 700 thousand barrels of
natural gas liquids, which will reduce the supply of ethane and natural gas liquids by up to about
(50%).

As for the local supplies, he stressed that this attack has not resulted in any impact on the supply
of electricity and water from fuel, or on the supply of fuel to the local market, nor resulted in any
injuries among workers at these sites so far, and the company is still in the process of assessing
the implications of this.

He also explained that the company is currently working to recover the lost quantities, and will
provide within the next 48 hours updated information.

The Minister of Energy said that this terrorist attack and sabotage is an extension of the recent
attacks that targeted oil and civil facilities, pumping stations and oil tankers in the Arabian Gulf.
The minister stressed that these attacks are not only aimed at the vital installations of the

Kingdom, but also on the global oil supply and its security, and thus pose a threat to the global



economy. It once again highlights the importance of the international community undertaking its
role in maintaining energy supplies against all terrorist actors who carry out, support and finance
such cowardly acts of sabotage.

--SPA

01:06 LOCAL TIME 22:06 GMT
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processing plant from alleged #drone/ missile strikes
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Oil Market Highlights

Crude Oil Price Movements

The OPEC Reference Basket (ORB) declined $5.09, or 7.9%, to average $59.62/b. Crude oil futures prices
also declined in August compared to the previous month. ICE Brent fell $4.71, or 7.3%, to average $59.50/b
in August, and NYMEX WTI dropped by $2.70, or 4.7%, to average $54.84/b. Year-to-date, ICE Brent was
$6.94, or 9.6%, lower compared to the same period last year, averaging $65.05/b, while NYMEX WTI
declined by $9.31, or 14.0%, to average $57.12/b over the same period. All crude benchmark structures
were in backwardation in August, with Brent and Dubai price structures steepening further. Hedge funds and
other money managers slightly raised their net long positions for NYMEX WTI, but cut them for ICE Brent.

World Economy

The global economic growth forecast was revised down to 3.0% for 2019 and to 3.1% for 2020, compared to
the previous forecast of 3.1% and 3.2%, respectively, in last month’s report. This was triggered by the
ongoing slowdown in the US and the Euro-zone, lower-than-expected 1H19 growth in India, rising sovereign
debt issues in Argentina, and the continuation of the US-China trade dispute, among other factors. US
economic growth was revised down to 2.3% for 2019 and 1.9% for 2020. The forecast for Euro-zone growth
in 2019 remains at 1.2%, while 2020 was revised down to 1.1%. Japan’s 2019 growth was revised up to
0.9% due to a stronger-than-expected 1H19, although there was a downward revision to 0.3% in 2020.
China’s 2019 growth forecast remains at 6.2% and is expected to slow to 5.9% in 2020. India’s growth
forecast was revised down to 6.1% for 2019 and 6.7% for 2020. Brazil's 2019 growth forecast was revised
down to 0.8%, but is then projected to reach 1.4% in 2020. After low 1Q19 growth, Russia’s growth forecast
for 2019 was revised down to 1.1%, and is forecast at 1.2% in 2020.

World Oil Demand

World oil demand in 2019 is expected to grow by 1.02 mb/d, which is 0.08 mb/d lower than last month’s
projection. The drop can be attributed to weaker-than-expected data in 1H19 from various global demand
centres and slower economic growth projections for the remainder of the year. Both OECD and non-OECD
demand growth forecasts were revised lower, by 0.03 mb/d and 0.05 mb/d, respectively. In 2020, world oil
demand is projected to increase by 1.08 mb/d. This also represents a downward adjustment of 0.06 mb/d
from the previous month’s assessment, mainly to accommodate changes to the world economic outlook for
2020.

World Oil Supply

Non-OPEC oil supply growth for 2019 was revised up by 10 tb/d from last month’s projections to 1.99 mb/d.
Upward revisions to oil production from Russia, Kazakhstan, Australia and Canada outpaced a downward
revision to the US oil supply forecast. The main drivers for growth in 2019 are the US with growth of
1.8 mb/d, along with Brazil, China, the UK, Australia and Canada. Mexico and Norway are projected to see
the largest declines. In contrast, non-OPEC oil supply growth in 2020 was revised down by 136 tb/d from last
month’s assessment to 2.25 mb/d. This is mainly due to a large downward revision to US oil supply, which is
now expected to grow by 1.54 mb/d. The forecast for next year remains subject to many uncertainties,
mainly relevant to capital spending discipline and a slowdown in drilling and completion activity in the US.
OPEC NGLs production in 2019 and 2020 is expected to grow by 0.07 mb/d and 0.03 mb/d, respectively, to
average 4.84 mb/d and 4.87 mb/d. In August, OPEC crude oil production increased by 136 tb/d to average
29.74 mb/d, according to secondary sources.

Product Markets and Refining Operations

Product markets globally witnessed a notable downturn in the naphtha and fuel oil markets in August,
although overall market performance was mixed. In the US, product markets suffered significant losses, as
all products across the barrel weakened. The sharpest decline was felt at the top and bottom of the barrel, on
the back of higher product output in the region, which, in general, placed product prices under pressure over
the month. In Europe, middle distillates continued to perform positively supported by healthy demand amid
higher product imports over the month. This offset the weakening at the top and bottom of the barrel and
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provided a slight improvement in refining margins. Asian product markets lost ground, affected by a
deterioration in high sulphur fuel oil (HSFO) markets, and pressured by weaker fundamentals as buying
interest from the bunker sector declined in August, weighing on HSFO prices, and ultimately refining
margins.

Tanker Market

Dirty vessel spot freight rates were broadly flat in August as gains in VLCCs were outweighed by declines in
average rates for Aframax and Suezmax. A pick up in tonne-mile demand and reduced newbuilding
deliveries supported the VLCC market at the start of the month, before slowing activities allowed availability
lists to build, capping rates. In the clean tanker market, spot freight rates remained under pressure with
declines West of Suez offsetting some improvement East of Suez.

Stock Movements

Preliminary data for July showed that total OECD commercial oil stocks fell by 10.5 mb m-o-m to stand at
2,944 mb. This was 108 mb higher than the same period a year ago, and 36 mb above the latest five-year
average. Within the components, crude stocks fell by 41.3 mb m-o-m to stand at 20 mb below the latest
five-year average, while product stocks rose by 30.8 mb m-o-m to 55 mb above the latest five-year average.
In terms of days of forward cover, OECD commercial stocks declined by 0.1 days m-o-m to stand at
60.9 days, which was 2.2 days above the same period in 2018, but 0.6 days below the latest five-year
average.

Balance of Supply and Demand

Demand for OPEC crude in 2019 was revised down from the previous report to stand at 30.6 mb/d, which is
1.0 mb/d lower than the 2018 level. Demand for OPEC crude in 2020 remains unchanged from the previous
report, to stand at 29.4 mb/d, around 1.2 mb/d lower than the 2019 level.
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Feature Article

Review of global economic development

After two years of relatively high growth levels, global GDP growth is forecast to stabilize at 3.0% in 2019
and to rise to 3.1% in 2020. This constitutes sound growth with ongoing solid oil demand, given the many
uncertainties that derive mainly from the political arena. The trade dispute between the US and China is
ongoing, Brexit and a slow-down in Germany loom large in the EU, the sovereign debt crisis in Argentina is
dampening Latin American growth, and ongoing structural challenges in India are leading the economy to
significantly lower output. Upside to the current forecast could come from an agreement on trade-related
issues between the US and its trading partners considering that trade was a substantial support factor for
above-average global growth in the past two years (Graph 1). Furthermore, a soft Brexit, toning down of
geopolitical tensions and stabilization in those economies that face fiscal challenges could also lift growth
to a higher level. An important support factor so far this year has been the relatively stable oil market,
which continues to benefit from the ongoing efforts under the OPEC-Non-OPEC Declaration of
Cooperation (DoC). This has not only been beneficial to oil producing economies, including major OECD
economies such as the US and Canada, but also to consumer nations as it provides better visibility in the
oil market.

Within the OECD, the US economy continues to Graph 1: Global trade volume and value
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Monetary policies by the G4 central banks have supported growth. The Fed is forecast to lower interest rates
at least one more time this year. The ECB may also expand its monetary supply further. Moreover, the BoJ has
also indicated ongoing monetary support, while the BoE will likely expand its supply in the case of a worsening
Brexit outcome. Importantly, central banks in several emerging and developing markets have lowered interest
rates recently in order to support their economies. This ongoing monetary stimulus will still need to be further
supported by the right fiscal and general policy mix to foster growth appropriately.

In the emerging economies, India has experienced Graph 2: GDP growth forecast for 2019-2020
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Given expectations for global economic growth, world oil demand is forecast at around 1 mb/d in 2019 and
2020. Nevertheless, this is expected to be outpaced by the strong growth in non-OPEC supply. This
highlights the shared responsibility of all producing countries to support oil market stability to avoid
unwanted volatility and a potential relapse into market imbalance.

OPEC Monthly Oil Market Report — September 2019 \%



World Oil Demand

World Oil Demand

World oil demand growth for 2019 was revised lower by around 0.08 mb/d, primarily as a result of a slower
than expected performance from both the OECD and non-OECD during the 1H19. The downward revision
also accounts for the latest economic outlook for 2019 and 2020 oil demand data. World oil demand growth in
2019 is now pegged at 1.02 mb/d, with total global consumption at 99.84 mb/d.

In the OECD, anticipated 2019 oil demand growth has been revised downward by 0.03 mb/d after
considering trends from latest available historical information and the most recent economic outlook. Oil
demand in 1H19 has been resilient in Americas, but it remained in negative territory in Europe and the Asia
Pacific.

OECD America oil demand data implied gains during June with support from industrial and transportation
fuels, particularly related to the consumption of NGL/LPG, jet kerosene and diesel fuel. While oil demand
growth was revised slightly downward for 1Q19, overall 1H19 oil demand exhibited a healthy performance.

OECD Europe incremental oil demand remains in negative territory for 1H19 and is expected to follow the
same declining y-o-y trend for 2H19.

Expectations for the OECD Asia Pacific have been lowered further. This is due to declining activities in the
petrochemical industry in Japan and South Korea, with challenges related to international trade leading to
less oil requirements.

In the non-OECD region, based on the latest available data, oil demand growth in 2019 was adjusted lower
by 0.05 mb/d, primarily due to a weaker than expected performance from Other Asia and Middle East in
2Q19. Smaller downward revisions were also seen in Latin America and China.

In Other Asia, oil demand growth in 2019 was adjusted downward by around 0.02 mb/d, mainly reflecting
slower-than-expected oil demand in India, as well as various other countries in the region, such as Indonesia,
Malaysia and Thailand.

In the Middle East, oil demand in 2019 was revised lower by around 0.02 mb/d, due to economic restructuring
plans, including subsidy reductions.

World oil demand growth for 2020 was revised lower by 0.06 mb/d compared to the previous report. This is
in light of downward economic revisions to various regions and countries, as well as adjustments to the
baseline data. World oil demand growth in 2020 is now anticipated to increase by 1.08 mb/d, with total global
consumption reaching 100.92 mb/d.
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World Oil Demand

World oil demand in 2019 and 2020

Table 4 - 1: World oil demand in 2019*, mb/d
Change 2019/18

2018 1Q19 2Q19 3Q19 4Q19 2019 Growth %

Americas 25.55 25.21 25.66 26.08 26.02 25815 0.20 0.79
of which US 20.73 20.65 20.86 21.21 21.03 20.94 0.21 1.00
Europe 14.31 13.97 14.18 14.68 14.30 14.28 -0.02 -0.15
Asia Pacific 8.08 8.47 7.67 7.73 8.12 8.00 -0.08 -1.02
Total OECD 47.93 47.65 47.51 48.50 48.44 48.03 0.10 0.21
Other Asia 13.64 13.91 14.02 13.71 14.21 13.96 0.32 2.38
of which India 4.73 5.03 4.79 4.57 5.14 4.88 0.15 3.21
Latin America 6.53 6.36 6.58 6.83 6.49 6.57 0.04 0.62
Middle East 8.12 8.25 7.90 8.47 7.88 8.12 0.00 0.03
Africa 4.33 4.45 4.42 4.36 4.50 4.43 0.10 2.31
Total DCs 32.62 32.97 32.93 33.37 33.07 33.09 0.47 1.43
FSU 4.82 4.75 4.74 5.02 5.11 4.91 0.09 1.82
Other Europe 0.74 0.75 0.71 0.75 0.84 0.76 0.02 2.69
China 12.71 12.63 13.19 12.98 13.43 13.06 0.35 2.73
Total "Other regions” 18.27 18.13 18.64 18.75 19.38 18.73 0.45 2.49
Total world 98.82 98.75 99.08  100.63  100.89 99.84 1.02 1.03
Previous estimate 98.82 98.79 99.25 100.69  100.91 99.92 1.10 1.1
Revision 0.01 -0.03 -0.17 -0.06 -0.02 -0.07 -0.08 -0.08

Note: * 2019 = Forecast.
Totals may not add up due to independent rounding.
Source: OPEC Secretariat.
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Table 4 - 2: World oil demand in 2020*, mb/d
Change 2020/19

2019 1Q20 2Q20 3Q20 4Q20 2020 Growth %

Americas 25.75 25.43 25.84 26.24 26.19 25.93 0.18 0.69
of which US 20.94 20.83 21.00 21.33 21.18 21.09 0.15 0.70
Europe 14.28 13.92 14.15 14.66 14.28 14.25 -0.03 -0.21
Asia Pacific 8.00 8.39 7.58 7.66 8.05 7.92 -0.08 -0.99
Total OECD 48.03 47.73 47.57 48.56 48.52 48.10 0.07 0.14
Other Asia 13.96 14.27 14.38 14.09 14.60 14.33 0.37 2.65
of which India 4.88 5.20 4.94 4.73 5.32 5.05 0.16 3.36
Latin America 6.57 6.44 6.66 6.91 6.56 6.64 0.07 1.14
Middle East 8.12 8.30 7.95 8.55 7.97 8.19 0.07 0.86
Africa 4.43 4.53 4.52 4.46 4.59 4.52 0.09 2.00
Total DCs 33.09 33.54 33.50 34.00 33.72 33.69 0.60 1.83
FSU 4.91 4.83 4.81 5.11 5.19 4.99 0.08 1.65
Other Europe 0.76 0.76 0.72 0.76 0.85 0.77 0.01 1.54
China 13.06 12.91 13.50 13.28 13.77 13.37 0.31 2.37
Total "Other regions” 18.73 18.50 19.03 19.15 19.82 19.13 0.40 2.15
Total world 99.84 99.78 100.10 101.71  102.06  100.92 1.08 1.08
Previous estimate 99.92 99.87 100.33 101.83 102.14  101.05 1.14 1.14
Revision -0.07 -0.09 -0.23 -0.12 -0.08 -0.13 -0.06 -0.06

Note: * 2019-2020 = Forecast.
Totals may not add up due to independent rounding.
Source: OPEC Secretariat.

OECD

OECD Americas
usS

Based on preliminary weekly data, US data for June 2019 implies oil demand gains of around 0.19 mb/d
y-0-y, following declines in May 2019. This is in line with a number of main indicators, including the country’s
solid economic growth and industrial activity, particularly in the petrochemical and oil producing industries.
When disaggregating all increments, the gains in oil requirements for June 2019 originated mainly in the
industrial and transportation sectors.

Table 4 - 3: US oil demand, tb/d
Change 2019/18

Jun 19 Jun 18 tb/d %
LPG 81868 2,540 813 32.0
Naphtha 215 206 9 4.4
Gasoline 9,691 9,798 -107 -1.1
Jet/kerosene 1,809 1,855 -47 2.5
Diesel oil 4,556 3,954 602 15.2
Fuel oil 387 249 138 55.2
Other products 1,175 2,394 -1,219 -50.9
Total 21,185 20,996 189 0.9

Sources: US EIA and OPEC Secretariat.
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Demand for NGL/LPG grew robustly y-o-y, notably in the petrochemical sector. Growth requirements in jet
kerosene were stronger, when compared to the year-to-date (y-t-d) average, albeit as expected for a month
in the holiday travel season. Motor gasoline requirements declined for the second consecutive month in
June, in line with declining y-o-y vehicles sales and despite the low baseline during the same month in 2018.
Developments in gasoline consumption relate to ongoing vehicle efficiency gains, fuel substitution and less
mileage as a result of the declining trend in gasoline consumption per capita in the country over the last three
years. June 2019 residual fuel oil requirements grew y-o-y amid the low baseline during the same month in
2018. Diesel fuel requirements grew strongly y-o-y in June.

Graph 4 - 1: OECD Americas oil demand, Graph 4 - 2: US gasoline demand,
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Sources: Joint Organisations Data Initiative and OPEC
Secretariat. Sources: US EIA and OPEC Secretariat.

With available data for eight months of 2019 — monthly data until June and preliminary weekly data for July
and August — US oil demand has exhibited solid growth of around 0.2 mb/d. The bulk of the growth has
originated in the lighter and middle part of the barrel — NGL/LPG, diesel fuel and jet kerosene. To date,
gasoline demand is on a declining trend.

For the rest of 2019 and 2020, US oil demand is expected to be determined by developments in the
industrial and transportation sectors, and hence, indirectly by the general economy and international trade-
related issues. It is evident that the overall implied risks for future US oil demand development is balanced
between the upside and downside. Upside risks originate in projected economic growth of and oil usage in
the transportation and industrial sectors, while economy-related concerns, fuel substitution and vehicle
efficiencies are the major downside risks.

Mexico

Mexican oil demand remained in negative territory during July 2019, declining sharply by 5.6 % y-o-y.
Shrinking demand for the majority of petroleum product categories was only slightly offset by rising diesel
fuel requirements. The risks for 2019 and 2020 Mexican oil demand remain slightly skewed to the downside
and relate to the country’s economy and the degree of fuel substitution.

Canada

In Canada, oil demand in June 2019 witnessed a solid y-o-y performance, following a decline in May 2019.
This was despite declining demand for the majority of main petroleum product categories. Overall gains were
attributed to solid gains in LPG and gasoline demand. Canadian oil demand in 2020 is projected to increase
slightly y-o-y, with the risks balanced.

In 2019, OECD Americas oil demand is expected to grow 0.20 mb/d, when compared to 2018. In 2020, oil
demand y-o-y is projected to increase by 0.18 mb/d.
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OECD Europe

The latest available June 2019 data for OECD Europe implies a sharp drop in oil demand requirements,
following monthly y-o-y declines in February, March and May, as well as on a y-t-d basis. Oil demand losses
were attributed to weaker demand for LPG, naphtha and gasoline, although this was partly offset by
increasing jet kerosene and gasoline demand. One of the region’s main oil demand indicators, passenger car
registrations, saw a decline during the first six months of 2019, although this does follow a high historical
baseline witnessed in previous years.

Table 4 - 4: Europe Big 4* oil demand, tb/d
Change 2019/18

Jul 19 Jul 18 tb/d %
LPG 484 435 49 11.4
Naphtha 591 616 -25 -4.1
Gasoline 1,215 1,207 8 0.7
Jet/kerosene 895 914 -19 2.1
Diesel oil 3,201 3,172 29 0.9
Fuel oil 210 232 -22 9.5
Other products 648 703 -55 -7.8
Total 7,244 7,279 -35 -0.5

Note: * Germany, France, Italy and the UK.
Sources: JODI, UK Department for Business, Energy & Industrial Strategy, Unione Petrolifera and OPEC Secretariat.

Preliminary July 2019 trends for the European Big 4 oil consuming countries imply y-o-y declines. The
bulk of losses relate to naphtha, gasoline and jet kerosene requirements; Germany and the UK appear to be
in negative oil demand territory, while Italian and French oil demand looks to have expanded y-o-y.

The region’s 2019 and 2020 oil demand forecast is weighted by a number of risks, the majority of which may
influence oil demand to the downside. The forecasted growth in the economy and the current oil price
environment would principally support oil demand; however, unsolved debt-related and geopolitical issues,
as well as efficiencies and fuel substitution may substantially reduce oil demand to the downside.
Expectations for 2019 and 2020 oil demand in the region are unchanged since last month, but risks are
skewed to the downside.

Graph 4 - 3: OECD Europe’s oil demand, Graph 4 - 4: UK diesel demand, y-o-y change
y-0-y change
tb/d tb/d tb/d
800 - 800 100 1
400 - 400 75 -
0 -~ __--'4»‘~~-_T_ 21 0 50 A
25 A
-400 - -400
0 -
-800 - -800
25
-1,200 - -1,200 50
c o2 &5 5 >c 35 9 28 2 9 - b
SE22E35283238 e |
Historical range = = = Historical average ® VP X222
S D Q35 z2 Q@ € 9 5 5 > €€ 35
2018 2019 —,3:$0208g£§<§g_,
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In 2019, OECD Europe oil demand is forecast to fall by 0.02 mb/d y-o-y, while oil demand during 2020 is
expected to be 0.03 mb/d lower when compared to 2019.
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OECD Asia Pacific

Japan

Preliminary July 2019 data implies that Japanese oil demand shrank by 0.13 mb/d y-o-y, following of from
declines in five months in the 1H19 and for the whole of 2018. The performance of petroleum products
showed a divergence; LPG, gasoline and residual fuel oil requirements remained in the negative, while
naphtha, jet kerosene and diesel fuel demand grew y-o-y. The direct use of crude oil and residual fuel oil for
electricity generation showed declines y-o0-y, as a result of substitution with other primary energy
commodities.

Table 4 - 5: Japan’s domestic sales, tb/d

Change 2019/18

Jul 19 Jul 18 tb/d %
LPG 299 338 -39 -11.5
Naphtha 711 689 22 3.2
Gasoline 870 937 -67 -7.2
Jet/kerosene 311 311 0 0.0
Diesel oil 753 738 15 2.0
Fuel oil 223 264 -41 -15.6
Other products 341 358 -17 -4.7
Total 3,508 3,635 -127 -3.5

Sources: JODI, Ministry of Energy and Trade and Industry of Japan and OPEC Secretariat.

The gloomy outlook for 2019 and 2020 Japanese oil demand remains unchanged. Moreover, risks continue
to be skewed to the downside, mainly due to economic forecasts, increasing efficiencies in the road
transportation sector, as well as fuel substitution.

Graph 4 - 5: OECD Asia Pacific oil demand, Graph 4 - 6: Japan’s LPG and naphtha demand,
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OPEC Secretariat. Joint Organisations Data Initiative and OPEC Secretariat.

South Korea

In South Korea, oil demand in June 2019 decline sharply. The bulk of the losses can be attributed to a
stumbling petrochemical industry, which has been significantly impacted by challenges in relation to imported
feedstock, as well as the US-China trade dispute. LPG and naphtha requirements fell sharply y-o-y by 5.4%
and 7.5%, respectively, while gains in demand for gasoline, jet kerosene and diesel fuel partly offset the
overall decline.
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The outlook for South Korean oil demand during 2019 and 2020 is in positive territory; however, risks are
skewed to the downside compared to last month’s projections.

Australia

In Australia, June 2019 oil demand data implies losses y-0-y, on top of a high historical baseline. The bulk of
the declines are seen in demand for diesel fuel, gasoline and residual fuel oil.

OECD Asia Pacific oil demand is projected to decline by 0.08 mb/d in both 2019 and 2020.

Non-OECD

China

Chinese oil demand showed a slower pace of
growth, increasing by 0.17 mb/d or 1% during July
2019. The y-t-d average growth, based on
Secretariat calculations, stands at 0.32 mb/d, or
around 3%. In July 2019, oil demand growth was
influenced by rising LPG and jet fuel requirements,
while gasoline saw a significant growth slowdown
compared to previous months. Declining
requirements for diesel fuel and fuel oil offset some
of those gains. The increase in LPG requirements
can be attributed to the country’s expanding
petrochemical industry, as LPG grew by more than
0.20 mb/d, or more than 12% y-o-y. Jet fuel rose by
0.04 mb/d, or around 4%, amid a continuation of
solid growth in air traffic activities. According to the
China National Bureau of Statistics, these
increased by 10.4% in July compared to the same
month in 2018.

Gasoline demand has started to show signs of a
slowdown, in line with declining car sales,
according to statistics and analysis of China
Association of Automobile Manufacturers (CAAM).
In July 2019, China’s automobile sales were at 1.90
million units, more than 4% lower than the same
month in 2018. Y-t-d figures, with data for seven
months, also highlight a significant drop in car sales
with total units sold reaching 12.7 million units. This
is down by 13% compared to the same period in
2018. In July, gasoline consumption y-o-y grew by
0.02 mb/d.

Diesel fuel dipped by around 0.10 mb/d in July, or
more than 3% y-o-y, continuing its sluggish
performance in 2019. The diesel fuel slowdown is a
reflection of weaker manufacturing activities, as
well as a reduction in construction and agricultural
activities. Fuel oil also decreased during July, losing
around 0.03 mb/d from the level recorded in July
2018.
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Graph 4 - 8: China’s diesel and gasoline demand
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China’s 2019 oil demand outlook is slightly lower than last month, which is mainly a reflection of a possible
economic slowdown and the implementation of measures aimed at limiting the consumption of transportation
fuels. The healthy petrochemical segment and expansions in refining capacity are considered as factors
supporting oil demand during the current year. As for 2020, oil demand for transportation and industrial
sectors is projected to continue rising, albeit at a slower pace than the current year, in view of slightly lower
GDP growth as compared to 2019. The outlook also assumes a continuation in fuel quality programs
targeting fewer emissions, and the continuation of fuel substitution with natural gas and coal. These are all
factors that need to be monitored closely.

For 2019, Chinese oil demand is anticipated to grow by 0.35 mb/d, while oil demand in 2020 is projected to
increase by 0.31 mb/d.

Other Asia

India

In July 2019, India’s oil demand flipped into positive territory after declining the previous month, increasing
by 0.14 mb/d, or more than 3%, y-o-y. This takes y-t-d oil demand growth, with data from January to July, to
a modest 0.11 mb/d, compared to more than 0.30 mb/d of growth during the same period in 2018. Total
consumption in July 2019 is now pegged at 4.4 mb/d. In terms of products, the y-o-y increase in consumption
for LPG, diesel fuel and gasoline, were slightly counterbalanced by drops in naphtha and jet/kerosene.

Table 4 - 6: India’s oil demand, tb/d
Change 2019/18

Jul 19 Jul 18 tb/d %
LPG 776 712 64 9.0
Naphtha 379 400 -21 -5.3
Gasoline 683 628 55) 8.8
Jet/kerosene 219 245 -26 -10.6
Diesel oil 1,774 1,717 58 34
Fuel oil 295 272 22 8.2
Other products 319 331 -12 -3.6
Total 4,444 4,304 140 3.3

Sources: JODI, Petroleum Planning and Analysis Cell of India and OPEC Secretariat.

LPG continued its y-o-y growth in July 2019, increasing by 0.06 mb/d, or 9% y-o-y, with total consumption at
around 0.78 mb/d. LPG consumption continues to be driven by the residential sector, in response to
governmental policies to expand LPG connections to households. Diesel fuel demand recorded its second
highest monthly growth in 2019, with consumption increasing by around 0.06 mb/d y-o-y. This was mostly
due to an uptick in infrastructure projects, as well as less rainfall than normal at the start of the monsoon
season. Total diesel fuel consumption was at 1.8 mb/d.

Gasoline demand grew more than 0.06 mb/d y-o-y, or 9%, despite the continued weakness in passenger
vehicle sales. In July 2019, passenger vehicle sales data for India’s top five manufacturers showed a decline
of more than 30% y-o-y. This marks the largest decline in around 20 years. Demand for both naphtha and
jet/kerosene dropped by more than 0.02 mb/d, with the latter being impacted by the substitution of other light
distillates in households.
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Graph 4 - 9: Other Asia’s oil demand, Graph 4 - 10: India’s gasoline demand,
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Indonesia

In Indonesia, June 2019 data shows a steady increase of around 1.0% y-o-y, almost matching May’s
growth. Most of the expansion appeared in the lighter part of the barrel, with rising requirements for gasoline,
LPG and diesel fuel, while heavy distillates showed moderate increases.

Thailand

Oil demand in Thailand recorded marginal y-o-y growth in June 2019. Gains in diesel fuel and gasoline were
offset by declines in light distillates — LPG and naphtha — that imply a slowdown in the petrochemical sector.

Other Asia’s oil demand growth in 2019 is anticipated to be around 0.11 mb/d lower than the 2018 growth
level. In 2020, assumptions are focused on higher GDP growth than the current year and stable retail prices.
India is anticipated to be the main contributor to growth, with smaller contributions from Indonesia, Thailand,
Pakistan, Vietnam and Singapore. There is anticipated to be a smaller impact of the displacement of oail in
the power generation sector, as well as other sectors, compared to previous years. Middle distillates,
followed by gasoline, are expected to be the products leading oil demand next year.

Other Asia’s oil demand is anticipated to grow by 0.32 mb/d y-o-y in 2019, while in 2020, it is projected to
rise by 0.37 mb/d.

Latin America

Brazil

In Brazil, total oil demand accelerated during the month of July 2019 after witnessing a monthly y-o-y decline
in June.

Product demand grew by just below 0.16 mb/d, or around 6% y-o-y. With this level the y-t-d data indicates olil
demand growth of around 0.09 mb/d from January to July 2019. This compares to a decline of around
0.01 mb/d during the same period in 2018. The increased in oil requirements was despite the slower than
expected economic activities, compared to last year. The pace of transportation fuel consumption increased
in July 2019 with both ethanol and gasoline increasing by 12% and 8%, respectively. This is in line with
improving vehicle sales, which showed an increase of around 11% in June and July 2019.
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Table 4 - 7: Brazil’s oil demand*, tb/d
Change 2019/18

Jul 19 Jul 18 tb/d %
LPG 248 232 16 7.0
Naphtha 147 146 1 0.7
Gasoline 655 609 47 7.7
Jet/kerosene 124 131 -7 -5.4
Diesel oil 1,052 1,011 42 4.1
Fuel oil 80 74 6 8.5
Other products 499 447 52 11.6
Total 2,805 2,648 157 5.9

Note: * = Inland deliveries.
Sources: JODI, Agencia Nacional do Petroleo, Gas Natural e Biocombustiveis and OPEC Secretariat.

Y-t-d data for the two products highlights significant increases of more than 20% for ethanol, while gasoline
recruitments exhibit a decline of 5%. This is largely attributed to the retail price difference, which favoured
ethanol over gasoline in most months of the year.

Diesel fuel was also higher by 0.04 mb/d y-o-y, amid a slight recovery in industrial activities and
improvements in trucking activities. On the other hand, jet/kerosene recorded a decline of around 5% y-o-y.

Graph 4 - 11: Latin America oil demand, Graph 4 - 12: Brazil’s gasoline demand,
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Argentina

In Argentina, oil demand continued its weak performance, which is in line with an economic slowdown.
June 2019 oil demand growth was lower by 0.05 mb/d or more than 7% y-o-y. This is the tenth consecutive
monthly decline and the thirteenth time in the last 14 months. LPG, diesel fuel, gasoline and fuel oil all
posted declines.

Looking ahead, uncertainties for 2019 oil demand growth in Latin America are currently skewed
downward because of economic turmoil in a number of the region’s countries. As such, oil demand
projections for 2019 have been adjusted lower for the remainder of 2019. In 2020, oil demand growth is
anticipated to slightly improve over the 2019 growth levels, driven by expected improving economic activities.
Brazil is projected to by the main contributor, with transportation fuels expected to lead oil demand growth,
followed by construction and industrial fuels.

Latin American oil demand is expected to rise by 0.04 mb/d in 2019 and by 0.07 mb/d in 2020.
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Middle East
Saudi Arabia

In Saudi Arabia, oil demand in July returned to growth after four consecutive months of y-o-y declines.

Oil demand increased by 0.13 mb/d during July 2019 with total consumption reaching 2.6 mb/d. However,
y-t-d data hints towards a decline of 0.06 mb/d with all products except fuel oil showing y-o-y losses. In July
2019, most of the products saw reasonable increases, with the exception of direct crude oil for burning which
declined. Direct crude oil for burning weakened by around 0.05 mb/d, which translates to a drop of more
than10% y-o-y, as displacement programs in the power generation sector continued to impact crude oil
demand. Jet fuel was on the rise, registering an increase of more than 0.08 mb/d y-o-y, in line with seasonal
norms and ahead of the start of the Hajj season.

Graph 4 - 13: Middle East oil demand, y-o-y Graph 4 - 14: Saudi Arabia’s crude direct use,
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Gasoline also improved in July 2019 after four-consecutive monthly declines. The product posted around
0.03 mb/d of gains, supported by an uptick in driving during the summer holidays. Diesel fuel and fuel oil
requirements showed positive momentum in July 2019 as both products increased by around 0.03 mb/d.
This is in line with improved industrial activities that promote additional diesel fuel demand and the increases
use of air conditioning usage during the summer season, which intensifies fuel oil consumption in the power
generation sector.

Iraq

In July 2019, Iraqg’s oil demand growth fell by 0.05 mb/d y-o-y, with total product consumption now pegged
at 0.69 mb/d. This is the fourth consecutive monthly decline. Demand for transportation fuels had mixed
trends while gasoline and diesel fuel requirements increased y-o-y, jet’/kerosene demand fell. The heavy
distillates, which include fuel oil and direct crude oil for the purpose of burning, have declined the most during
the month of July 2019. Looking forward, uncertainties in oil demand projections are currently tilted
downward mainly as a result of economic restructuring programs and geopolitical concerns.

44 OPEC Monthly Oil Market Report — September 2019



World Oil Demand

For 2020, Middle East oil demand growth is
anticipated to gain momentum over 2019 levels, tb/d
mainly as a result of assumed improvements in the g -
economy. Saudi Arabia is expected to be the main
contributor to growth, with transportation fuels — 50
gasoline and diesel fuel —, petrochemical feedstock, 0
construction fuels and crude oil for direct use
anticipated to be the products leading oil demand -50
growth. On the downside, geopolitical concerns -100
may have a negative impact.

Graph 4 - 15: Iraq’s crude direct use, y-0-y change
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Sources: Joint Organisations Data Initiative,
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For 2019, Middle East oil demand is projected to increase slightly, while oil demand in 2020 is anticipated
to rise by 0.07 mb/d.
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The non-OPEC oil supply growth forecast for 2019 was revised up by 10 thb/d from the previous monthly
report, representing y-o-y growth of 1.99 mb/d. This slight change is attributed to upward revisions in oil
production in Russia, Kazakhstan, Australia and Canada, which outpaced the downward revision in the US
oil supply forecast. While oil production in Canada in 2Q19 rose as the government of Alberta eased its
mandatory production adjustments, US crude oil output fell for a second straight month in June, on the back
of strict capital discipline and lower rig counts, which led to a downward revision in this year’s forecast and
the next. The main drivers for growth in 2019 are the US with 1.8 mb/d, followed by Brazil, China, the UK,
Australia and Canada, while Mexico and Norway are projected to see the largest declines.

The non-OPEC oil supply growth forecast for 2020 was revised down by 136 tb/d from last month’s
assessment and is now projected to grow by 2.25 mb/d y-o-y. This change is mainly due to the large
downward revision in the US oil supply forecast. The US, Brazil, Norway, Russia, Canada, Kazakhstan and
Australia are expected to be the main growth drivers for next year, while Mexico, Indonesia, Egypt, the UK
and Colombia are forecast to see the largest declines. The 2020 non-OPEC supply forecast remains subject
to many factors: oil price movements; capital spending discipline, particularly in the US; infrastructure
debottlenecking in North America; drilling and completion (D&C) costs and level of activities; unplanned
outages; delayed start-ups; and the duration of unexpected maintenance.

OPEC NGLs production in 2019 and 2020 is expected to grow by 0.07 mb/d and 0.03 mb/d, respectively,
to average 4.84 mb/d and 4.87 mb/d.

In August, OPEC crude oil production increased by 136 tb/d to average 29.74 mb/d, according to
secondary sources. Non-OPEC supply, including OPEC NGLs, rose by 0.70 mb/d m-o-m, to average
69.50 mb/d, up by 1.48 mb/d y-0-y.

As a result, preliminary data indicates that global oil supply increased in August by 0.83 mb/d m-o-m to
average 99.24 mb/d.

Table 5 - 1: Non-OPEC supply forecast comparison in 2019-2020*, mb/d

Change Change
Region 2019 2019/18 2020 2020/19
OECD Americas 25.76 1.75 27.28 1.51
OECD Europe 3.78 -0.05 3.95 0.17
OECD Asia Pacific 0.48 0.07 0.55 0.07
Total OECD 30.02 1.76 31.77 1.75
Other Asia 3.46 -0.09 3.43 -0.03
Latin America 5.38 0.18 5.64 0.26
Middle East 3.21 0.00 3.24 0.03
Africa 1.58 0.06 1.60 0.02
Total DCs 13.62 0.15 13.91 0.28
FSU 14.26 -0.03 14.43 0.17
Other Europe 0.12 0.00 0.11 -0.01
China 4.09 0.08 4.09 0.00
Non-OPEC production 62.12 1.96 64.32 2.20
Processing gains 2.28 0.03 2.33 0.05
Non-OPEC supply 64.40 1.99 66.65 2.25

Note: * 2019-2020 = Forecast.
Source: OPEC Secretariat.
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Monthly revisions to non-OPEC supply growth forecast

Non-OPEC supply in 2019 is forecast to grow y-o-y by 1.99 mb/d, revised up by 10 tb/d from the previous
month’s assessment, and is expected to average 64.40 mb/d for the year.

The US supply growth forecast was revised down by 65 tb/d compared to last month’s assessment due to
lower-than-forecast supply for 2Q19 and downward revisions in the supply forecast for 3Q19 and 4Q19.
Canada’s oil production was revised up by 23 tb/d on a yearly basis, as production levels in 2Q19 exceeded
the supply forecast for the quarter which had been based on the mandatory production cuts by the
government of Alberta. In OECD Americas, Mexico’s oil supply forecast for 2019 was also revised up by a
minor 6 tb/d following indications of good production performance in July. Australia’s supply forecast was
also revised up by 8 th/d due to incremental production from new projects. In the FSU, higher oil output in
Russia in August led to an upward revision in 3Q19 with supplies now expected to rise by 13 tb/d for 2019.
In Kazakhstan, production did not contract as much as previously projected because of reduced
maintenance outages (Graph 5 - 1).

Graph 5 - 1: Monthly oil market report Graph 5 - 2: Monthly oil market report
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Source: OPEC Secretariat. Source: OPEC Secretariat.

Non-OPEC supply in 2020 is forecast to grow by 2.25 mb/d, revised down by 0.14 mb/d from the previous
month’s assessment, and is expected to average 66.65 mb/d for the year.

US oil supply accounts for the main downward revision for the next year. This follows the downturn in drilling
and completion (D&C) activities in all regions — particularly in the Permian Basin that faced pipeline
constraints and a reduction in capital spending, mainly by independent oil companies. The US supply growth
forecast was revised down by 165 tb/d to 1.54 mb/d, for an average of 20.03 mb/d in 2020, with a decline
projected mainly for crude oil rather than for NGLs. Part of this downward revision is offset by an upward
revision of 29 tb/d made for Mexico’s oil supply forecast in 2020 (Graph 5 — 2).
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Graph 5 - 3: Non-OPEC quarterly liquids supply
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Non-OPEC oil supply in 2019 and 2020

Table 5 - 2: Non-OPEC oil supply in 2019*, mb/d

Graph 5 - 4: Non-OPEC quarterly oil supply

Change 2019/18

2018 1Q19 2Q19 3Q19 4Q19 2019 Growth %
Americas 24.02 25.01 25.56 25.91 26.56 25.76 1.75 7.27
of which US 16.69 17.78 18.32 18.63 19.24 18.50 1.80 10.81
Europe 3.83 3.84 3.60 8.1 3.95 3.78 -0.05 -1.38
Asia Pacific 0.41 0.43 0.48 0.49 0.51 0.48 0.07 16.75
Total OECD 28.26 29.29 29.64 30.12 31.02 30.02 1.76 6.23
Other Asia 3.55 3.51 3.45 3.45 3.43 3.46 -0.09 -2.60
Latin America 5.19 5.17 5.25 5.48 5.60 5.38 0.18 3.56
Middle East 3.21 3.21 3.22 3.20 3.20 3.21 0.00 -0.07
Africa 1.52 1.54 1.55 1.59 1.62 1.58 0.06 3.89
Total DCs 13.47 13.43 13.47 13.73 13.86 13.62 0.15 1.11
FSU 14.29 14.55 14.16 14.07 14.28 14.26 -0.03 -0.20
of which Russia 11.35 11.53 11.36 11.39 11.34 11.40 0.06 0.51
Other Europe 0.12 0.12 0.12 0.12 0.12 0.12 0.00 -1.15
China 4.02 4.10 4.13 4.05 4.10 4.09 0.08 1.90
Total "Other regions" 18.43 18.77 18.41 18.24 18.50 18.48 0.05 0.25
Total non-OPEC
production 60.16 61.49 61.51 62.09 63.37 62.12 1.96 3.25
Processing gains 2.25 2.28 2.28 2.28 2.28 2.28 0.03 1.24
Total non-OPEC supply 62.41 63.77 63.79 64.37 65.65 64.40 1.99 3.18
Previous estimate 62.41 63.77 63.72 64.16 65.88 64.39 1.97 3.16
Revision 0.00 0.00 0.07 0.20 -0.23 0.01 0.01 0.02

Note: * 2019 = Forecast.

Totals may not add up due to independent rounding.

Source: OPEC Secretariat.
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Graph 5 - 5: Annual supply changes for selected  Graph 5 - 6: Annual supply changes for selected
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Table 5 - 3: Non-OPEC oil supply in 2020*, mb/d
Change 2020/19

2019 1Q20 2Q20 3Q20 4Q20 2020  Growth %
Americas 25.76 26.79 27.07 27.48 27.76 27.28 1.51 5.87
of which US 18.50 19.43 20.02 20.23 20.45 20.03 1.54 8.31
Europe 3.78 3.98 3.83 3.85 4.13 3.95 0.17 4.47
Asia Pacific 0.48 0.54 0.53 0.56 0.56 0.55 0.07 15.06
Total OECD 30.02 31.30 31.42 31.90 32.46 31.77 1.75 5.84
Other Asia 3.46 3.42 3.44 3.43 3.44 3.43 -0.03 -0.83
Latin America 5.38 5.62 5.59 5.60 5.74 5.64 0.26 4.81
Middle East 3.21 3.20 3.24 3.25 3.27 3.24 0.03 0.99
Africa 1.58 1.61 1.60 1.59 1.59 1.60 0.02 1.33
Total DCs 13.62 13.85 13.86 13.87 14.04 13.91 0.28 2.08
FSU 14.26 14.33 14.43 14.35 14.63 14.43 0.17 1.21
of which Russia 11.40 11.35 11.50 11.51 11.64 11.50 0.10 0.86
Other Europe 0.12 0.12 0.12 0.11 0.11 0.11 -0.01 -4.97
China 4.09 4.11 4.07 4.07 4.12 4.09 0.00 -0.04
Total "Other regions” 18.48 18.56 18.62 18.53 18.86 18.64 0.16 0.89
Total non-OPEC
production 62.12 63.71 63.91 64.31 65.36 64.32 2.20 3.54
Processing gains 2.28 2.33 2.33 2.33 2.33 2.33 0.05 2.37
Total non-OPEC supply 64.40 66.04 66.24 66.64 67.69 66.65 2.25 3.50
Previous estimate 64.39 66.15 66.08 66.69 68.18 66.78 2.39 3.71
Revision 0.01 -0.12 0.16 -0.05 -0.49 -0.13 -0.14 -0.21

Note: * 2019-2020 = Forecast.
Totals may not add up due to independent rounding.
Source: OPEC Secretariat.
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OECD

Following robust growth of 2.57 mb/d in 2018, OECD oil supply in 2019 is forecast to grow by 1.76 mb/d to
average 30.02 mb/d, representing a downward revision of 25 tb/d compared to last month's assessment.

For 2020, yearly growth of 1.79 mb/d is anticipated for OECD oil supply, to average 31.77 mb/d, representing
a downward revision of 147 tb/d in y-o-y supply growth compared with last month's assessment.
OECD Americas, Europe and Asia Pacific are forecast to grow next year by 1.50 mb/d, 0.17 mb/d and
0.07 mb/d, respectively.

OECD Americas
us

US liquids output in June (excluding processing gains) was steady m-o-m to average 18.36 mb/d, up by
1.98 mb/d y-o0-y, while crude oil output dropped by 33 tb/d m-o-m to average 12.08 mb/d, higher by
1.43 mb/d y-o-y. Production of NGLs in June was down by 32 tb/d m-o-m to average 4.81 mb/d, higher by
0.48 mb/d y-o-y. Preliminary data shows that the output of other non-conventional liquids, mainly ethanol,
was up in June by 71 tb/d m-o-m to average 1.48 mb/d, higher by 70 tb/d compared to a year ago.

The EIA’s latest US monthly production information showed a decrease of 33 tb/d for crude oil production
(including lease condensate) to average 12.08 mb/d in June 2019 compared to May, contrary to the weekly
data, which would have suggested a m-o-m increase of 127 tb/d. Production in the federal offshore Gulf of
Mexico (GoM) was almost flat at 1.91 mb/d.

Table 5 - 4: US crude oil production by state, tb/d Graph 5 - 7: US monthly crude oil production in
2017-2019 vs. weekly forecast in 2019

Change  tb/d

State May 19 Jun 19 Jun 19/May 19 13,000 12,207 12,361 12,037
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Colorado 1,911 1,909 -2 11,000
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New Mexico 1,367 1,403 36 10,000
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Sources: US EIA and OPEC Secretariat.

In June, crude production in Texas increased by 13 tb/d m-o-m to average 4.98 mb/d. In contrast, oil output
in neighbouring New Mexico fell by 14 tb/d to average 0.89 mb/d. Crude and condensate output in Colorado
and North Dakota rose by 19 tb/d and 36 tb/d, respectively, to average 0.52 mb/d and 1.4 mb/d. The US
crude and condensate production for 1H19 averaged 11.96 mb/d.

Independent oil and gas producers who are active in the US shale industry are cutting spending and pacing
their drilling plans for the rest of the year, according to some reports, while peers and oil majors continue to
increase production. Investors continue to ask producers to maintain operations within cash flow and boost
returns. The unrelenting pressure may be yielding results. The second quarter was the first on record where
shale operators achieved positive cash flow — a surplus after paying for capex, Rystad Energy says. Results
show that out of 40 US shale oil firms, 35% balanced their spending with cash flows and had an accumulated
surplus of $110mn.
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According to independent sources, Pioneer Natural Resources has lowered its 2019 capital expenditure
(capex) guidance to $3.05bn-$3.25bn from $3.1bn-$3.4bn after completing its transition to a pure-play
operator focused entirely on the Permian Basin in Texas and New Mexico. Whiting Petroleum, a key
operator in North Dakota's Bakken shale, says it is reducing its workforce by 33% in response to volatile
prices and natural gas infrastructure constraints. The firm will stick to its full-year capex guidance of $800mn-
$840mn, but expects spending to fall significantly in the fourth quarter. Concho Resources similarly expects
spending to fall in 2H19 as it brings fewer wells on line. It has adjusted down its full-year oil output growth
target to 22%-26% for 2019. Concho's second quarter oil production was approximately 206 tb/d, a 44%
increase on the year. With regard to the gas production and impact on NGLs output, large gas producers
such as Chesapeake, Range Resources and Cabot Oil and Gas will pursue more measured growth.
Chesapeake will halt drilling in the Haynesville shale, a gas-bearing formation in eastern Texas and northern
Louisiana, and slow development of the Marcellus shale in Pennsylvania and surrounding states to keep
output flat.

US crude oil production in 2019 is estimated to grow by 1.22 mb/d y-o-y to average 12.21 mb/d. Weak
production performance in Texas, New Mexico, Oklahoma and Alaska in June, combined with lower than
expected production in the first five months of the year, has necessitated a downward revision of the crude
production forecast for 2019 by 0.09 mb/d to average 12.21 mb/d. The share of tight crude, out of the
forecast growth of 1.22 mb/d in 2019, is projected at 1.21 mb/d, for an average of 7.71 mb/d. The GoM is
projected to grow by 0.12 mb/d in 2019, averaging 1.88 mb/d and conventional crude (non-shale) output is
projected to decline by 0.11 mb/d, to average 2.62 mb/d.

A further slowdown in US oil production is likely as shale producers, under pressure from their investors,
continue to cut spending, in particular for exploration and production (E&P). 2H19 US crude oil production is
projected to average 12.46 mb/d, higher by 0.50 mb/d versus 1H19 and compared to 11.57 mb/d a year
earlier. The combination of independent shale oil and gas producers cutting spending and pacing their
drilling plans for the rest of the year, and average WTI prices which fell by approximately $8/b in 1H19
compared to the average price of $65.13/b in 2018, will weigh on US production. US crude oil growth is
forecast to grow by about 1.1 mb/d in 2020, compared to total annual growth of about 1.2 mb/d in 2019.

US crude oil production in 4Q19 is expected to Graph 5 - 8: US monthly liquids supply by key
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Graph 5 - 9: US monthly crude oil supply Graph 5 - 10: US total liquids supply quarterly
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US liquids supply in 2019 is forecast to average 18.50 mb/d, representing y-o-y growth of 1.80 mb/d. This
is down 0.07 mb/d from the previous month’s assessment due to lower-than-expected crude output in 2Q19
and the downward revision in the supply forecast for 2H19, particularly for 4Q19.

Table 5 - 5: US liquids production breakdown, mb/d

Change Change Change

017 2018 2018/17 2019* 2019/18 2020* 2020/19

Tight crude 4.96 6.50 1.54 7.71 1.21 8.82 1.11
Gulf of Mexico crude 1.68 1.76 0.08 1.88 0.12 1.90 0.02
Conventional crude oil 2.71 2.73 0.02 2.62 -0.11 2.56 -0.06
Unconventional NGLs 3.02 3.58 0.56 411 0.53 4.54 0.43
Conventional NGLs 0.76 0.77 0.01 0.80 0.03 0.83 0.03
Biofuels + Other liquids 1.27 1.35 0.08 1.38 0.02 1.38 0.01
US total supply 14.40 16.69 2.29 18.50 1.80 20.03 1.54

Note: * 2019-2020 = Forecast.
Sources: US EIA, Rystad Energy and OPEC Secretariat.

US liquids supply in 2020 is forecast to average 20.03 mb/d, representing y-o-y growth of 1.54 mb/d. This
is down 0.16 mb/d from the previous month’s assessment due to downward revision in the supply forecast
for the next year, mainly due to higher base declines in the US onshore crude output. It is also lesser y-o-y
growth anticipated for the NGLs output at 0.46 mb/d in comparison with the current year. Biofuels and other
liquids are also expected to grow in total by 0.01 mb/d to 1.38 mb/d in 2020.

Table 5 - 6: US tight oil production growth, mb/d

Shale play 2018 2019* 2020*

Y-0-y Y-0-y Y-0-y
tb/d Production change Production change Production change
Permian tight 2.80 0.96 3.56 0.76 4.36 0.80
Bakken shale 1.25 0.20 1.45 0.20 1.57 0.12
Eagle Ford shale 1.18 0.09 1.25 0.07 1.30 0.05
Niobrara shale 0.46 0.12 0.54 0.08 0.60 0.06
Other tight plays 0.80 0.17 0.91 0.11 0.99 0.08
Total 6.50 1.54 7.7 1.21 8.82 1.11

Note: * 2019-2020 = Forecast.
Source: OPEC Secretariat.
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The ramp-up of throughput on two new pipelines — Cactus Il and EPIC — is expected to boost crude oil
production from the Permian. Roughly 2 mb/d of new pipeline capacity was expected to come online
between August and the end of 2019. Reuters reported on 15 August that EPIC Midstream Holdings Inc.
began shipping crude oil through its 400 tb/d EPIC interim crude line from the Permian Basin to various
terminals in Corpus Christi, Texas, on the US Gulf Coast. EPIC is the second pipeline operator this year to
open a major line from the Permian to the Corpus Christi area. It followed the start of initial operations on the
Plains All American Pipeline LP’s 670 tb/d Cactus Il in early August. These two pipelines, with a combined
capacity of up to 1.07 mb/d, started operations in August, easing an inland bottleneck by funnelling oil to the
South Texas export hub. Permian Basin output rose to 4.35 mb/d in August from 3.91 mb/d in January,
according to the US Department of Energy.

Graph 5 - 11: US tight crude output breakdown Graph 5 - 12: US liquids production breakdown
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For 2020, US tight crude and unconventional NGLs are forecast to continue to dominate non-OPEC supply
growth but at slower pace compared to 2019. Production in the Permian Basin will surge following
infrastructure debottlenecking. However, D&C slowdowns in other regions due to capital discipline and at the
same time the higher based decline in all regions will offset the sizable growth in the Permian.

US rigs, wells and drilled-but-uncompleted wells (DUCs)

The overall US rig count declined by 144 units, or 13.7%, y-o-y to 904 rigs in the week ending 30 August.
Out of the active 904 rigs, 876 units were onshore and 28 units were offshore. US oil rigs dropped by
120 units y-o0-y to average 742 rigs.

Graph 5 - 13: US weekly oil rig count Graph 5 - 14: US DUCs count by shale play
Rigs Wells
1,100 - 9,000
8,000
1,000 - 7,000
' 6,000 "
5,000 I[[1f | ||| |
900 A 904 4,000 1111 I I |
3,000
800 - 2,000
Week 742 1’008
700 TTTTIT I T T AT I I T AT T AT T AT T I I rrrrrrrrrin
PR R22222222 2 e s2ee22Es 222
2229833529552 S35209 8 S 3585 85 385 8 S
7355628858 8285333 8348383483383 48 3
m\—oogx—\—oommgol\ =] .
» N NN T ~ ™ mAnadarko ®Appalachia mBakken m Eagle Ford
== US rig count: oil US rig count: total m Haynesville m Niobrara = Permian
Sources: Baker Hughes and OPEC Secretariat. Sources: US EIA and OPEC Secretariat.

OPEC Monthly Oil Market Report — September 2019 53



US drillers cut 12 units of oil rigs in the week to 30 August, the deepest cut since a week in April, Baker
Hughes reported. The total count was down to 742 rigs, from 862 active rigs in the same week a year ago.
The oil rig count, an early indicator of future output, has declined over the past eight months as independent
exploration and production companies cut spending on new drilling as they focus more on earnings growth
instead of increased output. The oil rig count in the Permian Basin stood at 429 rigs in the week ending 30
August, down by 57 units y-o0-y, and lower by 5 units w-o-w. In other major basins, the Eagle Ford oil rig
count dropped by 11 units y-o-y to 67 rigs, while in Williston and DJ-Niobrara the oil rig count declined by
1 unit each to average 51 and 23 oil rigs, respectively.

With regard to drilling and completion (D&C) in all US regions, 1,311 wells were spudded in July, down by
31 wells m-o-m, while 1,411 wells were completed in the same month, according to the EIA’s drilling
productivity report (DPR).

Number of drilled but uncompleted wells (DUCs) dropped by 100 wells m-o-m to 8,108 DUCs in July.
DUCs count in Permian rose by 9 units m-o-m to 3,999 wells (Graph 5 - 14).

Canada

Canadian heavy crude production has faltered since January 2019 under output constraints imposed by the
Alberta provincial government to reduce stockpiles that had grown because of limited export capacity.
Curtailments led to Western Canada Select prices rising by 15% in 2Q19 versus 1Q19. The Alberta
production cuts have decreased from the original 325 tb/d in January 2019 to 175 tb/d for August. This will
fall further to 150 tb/d in September. Oil sands output increased to 3.71 mb/d in July and further increases of
25 tb/d for August and September each should bring production to 3.76 mb/d in September.

Canada’s liquids supply in May 2019 dropped by 0.20 mb/d m-o-m to average 5.21 mb/d, though it was
0.16 mb/d higher than a year earlier. According to official data, non-conventional oil output decreased by
161 tb/d m-o-m to average 2.85 mb/d in May, though higher by 0.01 mb/d y-o-y. Conventional oil output fell
by 15 tb/d to average 1.33 mb/d. NGLs output in May was also down by 20 tb/d to average 1.05 mb/d.
Preliminary production data shows that Canadian liquids output recovered in June by 0.13 mb/d to average
5.34 mb/d.

Graph 5 - 15: Canada quarterly liquids supply Graph 5 - 16: Canada monthly liquids output by
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Mining production totalled 1.38 mb/d during 2Q19, an increase of 41 tb/d from 1Q19. Suncor was the main
driver for the increase, producing 57 tb/d g-o-q of additional volume across all mining operations. The output
surge in mining was primarily due to planned turnarounds and maintenance on in-situ assets, leaving mining
operations to fill the gap. With regard to the upgraders, utilisation was strong in 2Q19, with Suncor reporting
86% utilisation at its base operation, down from 1Q19 due to planned maintenance, and 93% at Syncrude,
which has been plagued by operational issues over the past few quarters. At CNRL's operations, there was
an overall decrease in production due to unplanned maintenance at Horizon, and repairs at the Scotford
upgrader following the fire in 1Q19. Although oil production in Canada in 2Q19 during upgrader maintenance
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dropped by as much as seen in the same period a year earlier, the easing of the mandatory production cuts
in Alberta resulted in much higher-than-expected production for the quarter.

The $20-30/b decline in international oil prices in late 2018 was a shock to Canada’s oil trade. Lack of egress
capacity and a shutdown of refineries in the US forced the price paid for Western Canada Select (WCS) to
fall to nearly $15 in November. Since then, these refineries have re-opened and international oil prices have
rebounded. The price of Western Canada Select has more than made up for lost ground and is now
generally above levels seen in 2016-17. This suggests that the impact of the decline in oil prices may not be
as sharp for Canada, according to an analysis by Scotiabank in January 2019.

Following the higher-than-expected oil output in 2Q19, compared to the forecast based on Alberta's
mandatory production cut, Canada’s oil supply in 2019 was revised up by 23 tb/d to an average of
5.33 mb/d, representing growth of 0.08 mb/d, y-o-y.

For 2020, Canadian oil production is forecast to grow by 0.1 mb/d to average 5.42 mb/d. Enbridge's Line
3 project has already been pushed to the second half of 2020, with Husky reportedly reducing spending in
Western Canada until sufficient pipeline capacity becomes available.

Mexico

Mexico’s preliminary average liquids output in July 2019 shows a decline of 20 tb/d m-o-m to average
1.89 mb/d, representing a significant drop of 0.21 mb/d y-o-y. Crude oil production was down by 18 tb/d to
average 1.65 mb/d, lower by 170 tb/d y-o-y, while NGLs output fell slightly, by 1 tb/d m-o-m, to 237 tb/d.

Since 2005, when Mexico liquids production peaked at 3.77 mb/d, the output has declined steadily to
average 1.91 mb/d in 2Q19. Pemex has begun to implement its planned field development to raise output to
2.6 mb/d in 2024 through operations at 22 oil fields. The company’s first target is to again reach the crude oil
production level of June 2018 of 1.83 mb/d, by the end of 2019.

Early last month Mexican contractor Grupo R’s newest jack-up rig Cantarell IV spudded the Xikin-32 well, the
first offshore drilling programme approved by the new administration of PEMEX Exploration and Production.
Xikin is the first of 16 offshore fields PEMEX plans to increase its oil production. Eni has produced its first oil
from the Miztdn field in the shallow water of Campeche Bay offshore Mexico. Eni is the first international
operator to produce oil offshore Mexico following the country’s energy reform.

Graph 5 - 17: Mexico’s quarterly liquids supply Graph 5 - 18: Mexico’s crude and condensate
monthly output by region
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The oil is being transferred through a multiphase subsea pipeline to an onshore reception plant in Sanchez
Magallanes and from there to Pemex’s San Ramén plant for treatment. Early production started from the
Mizton 2 well on the Miztdn field in Area 1 in Campeche Bay in early July. This was the initial development
from the concession which also contains the Amoca and Tecoalli fields: total in-place resources are
estimated at 2.1 billion barrels of oil equivalent (boe) (90% oil). Eni expects the early production phase to
deliver up to 15 tb/d of oil with full-field production to begin in early 2021 via an FPSO, building to a peak of
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100 tboe/d. Initial production was expected from the Xikin field in August and from additional wells drilled at
the mature Xanab, Ayatsil and Mallob oil fields.

Despite the start-up of production in Mexico's new oil fields in 2H19 and following upward revisions in the
3Q19 and 4Q19, liquids supply growth is now forecast to contract by 0.14 mb/d, revised up by 0.01 mb/d,
while production remains unchanged to average 1.93 mb/d in 2019.

Mexico’s oil supply growth forecast for 2020, despite seeing an upward revision of 0.03 mb/d following
the reassessment of future supply based on possible new incremental production, is forecast to decline
further by 0.12 mb/d to average 1.81 mb/d.

OECD Europe

OECD Europe’s preliminary oil supply in July increased by 0.35 mb/d m-o-m to average 3.79 mb/d, but
was down by 0.14 mb/d y-o-y. The incremental production was due to higher m-o-m oil output in Norway
after fields that were closed for maintenance resumed production.

For 2019, OECD Europe’s oil supply is forecast to Graph 5 -19: OECD Europe quarterly liquids
see a contraction of 0.05mb/d to average supply

3.78 mb/d, following growth of 0.01 mb/d in 2018. mb/d

The projected increase of 0.06 mb/d for the UK is

expected to be offset by production declines in 42 1
other countries, particularly Norway. North Sea oil 40 -
production is forecast to see a gradual ramp up ’
from 4Q19 onward, owing to the start-up of the 38 |
giant Norwegian Johan Sverdrup field. )
The outlook for 2020 calls for total growth of 3.6 1
0.17 mb/d y-o-y and average oil supply of 34
3.95 mb/d. While Norway’'s output is forecast to ’
grow by 0.22 mb/d, production in the UK and 32 |

Denmark is projec.ted to decline by 0.03 mb/d and 1Q 2Q 3Q 4Q
0.02 mb/d, respectively.
m2018 2019* m2020*

Note: * 2019-2020 = Forecast.
Source: OPEC Secretariat.

Norway

Heavy maintenance in June led to the lowest Graph 5 -20: Norway monthly liquids output
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Crude oil output in July recovered to average Graph 5 -21: Norway’s quarterly liquids supply
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production from Trestakk in the Norwegian Sea, Source: OPEC Secretariat.

with recoverable resources estimated at 76 mb of oil, started on 16 July after final testing process, through
five tied-back wells to the Asgard FPSO. Peak production is forecast to be about 44 tb/d of oil, and the field
is expected to produce for 12 years, according to Equinor. Utgard field is possibly expected to start up in
September and the giant Johan Sverdrup, is expected in October or November. Nevertheless, Norway’s total
liquids output is expected to contract by 0.11 mb/d to average 1.74 mb/d in 2019. The annual decline rate for
liquids supply in 1H19 was 10.7% compared to the same period a year earlier.

For 2020, Norway's liquids supply growth was revised up by 14 tb/d and is now expected to grow by
0.22 mb/d to average 1.96 mb/d, which is approximately the level of average liquids output in 2017. Johan
Sverdrup will account for 50% of the new production. In addition, 20% of the new production will come from
the ramp up of the Valhall and Oseberg projects and the start-up of Njord, Yme, and Martin Linge.
Maintenance is scheduled for 2Q20 and again for 4Q20.

UK

UK crude oil output in July 2019 was down by Graph 5 -22: UK monthly liquids output
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For 2019, UK liquids supply growth is forecast at Graph 5 - 23: UK quarterly liquids supply
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OECD Asia Pacific

Preliminary Australian crude and condensate production was flat at 0.36 mb/d in July, higher by
0.08 mb/d y-o-y. At the same time, NGLs output rose by 13 tb/d to 62 tb/d, and resulting total liquids
production rose y-o0-y by 92 tb/d to 424 tb/d, the highest since June 2014, as LNG projects ramped up.

Woodside Energy started the $1.9-billion Greater Enfield project which produced its first oil through the
Ngujima-Yin FPSO offshore Western Australia. The Greater Enfield project was approved in 2016 with plans
to develop the Laverda Canyon, Norton over Laverda, and Cimatti oil accumulations through a 31-km subsea
tieback to the Ngujima-Yin FPSO, located over the Vincent field, 50 km offshore Exmouth.

The project scope included a major refit of the Ngujima-Yin FPSO, which was completed at the Keppel Tuas
Shipyard in Singapore. The FPSO returned to waters off the North West Cape on 5 May 2019, and
production from the Vincent wells resumed on 4 July 2019.

The installation of subsea infrastructure has been completed, with all 12 development wells now also
complete. Woodside is targeting annual production of about 100 mboe in 2020.

Developing Countries (DCs)

Total Developing Countries’ (DCs) oil supply for 2019 is expected to grow by 0.15 mb/d y-o-y to average
13.62 mb/d, unchanged from the previous assessment. Latin America and Africa are forecast to see y-o0-y
growth of 0.18 mb/d and 0.06 mb/d, respectively reaching averages of 5.38 mb/d and 1.58 mb/d. While oil
production in Other Asia will decline by 0.09 mb/d y-o-y to average 3.46 mb/d, mainly in Indonesia
(-0.03 mb/d), Thailand (-0.03 mb/d), Vietnam (-0.02 mb/d), India (-0.02 mb/d) and Malaysia (-0.02 mb/d),
while oil production in the Middle East is expected to remain unchanged y-o-y at 3.21 mb/d.

Table 5 - 7: Developing countries’ liquids supply, mb/d

Change

1Q 2Q 3Q 4Q Yearly Y-0-y

2018 13.45 13.53 13.40 13.51 13.47 0.08
2019* 13.43 13.47 13.73 13.86 13.62 0.15
2020* 13.85 13.86 13.87 14.04 13.91 0.28

Note: * 2019-2020 = Forecast.
Source: OPEC Secretariat.

For 2020, oil supply in DCs is expected to increase by 0.28 mb/d to average 13.91 mb/d, unchanged m-o-m,
driven by higher production in Brazil.
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Latin America
Brazil

Following heavy maintenance leading to a decline of 174 tb/d in June 2019m-o-m, Brazil’s crude and
condensate output rose by 218 th/d compared to the previous month to average 2.775 mb/d in July. This
not only compensated for the decline in June, but also led to higher output of 44 tb/d compared to May 2019,
because of incremental production from the Buzios field in the Santos Basin. Oil output from the Santos pre-
salt region led the crude growth, rising to a record high of 1.73 mb/d, up by 0.28 mb/d y-o-y, of which
0.26 mb/d was produced in Buzios. July crude production was up by 200 tb/d y-o-y.

Graph 5 - 24: Brazil’s quarterly liquids supply Graph 5 - 25: Brazil’s crude oil and liquids supply
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Brazilian state-run oil company Petrobras posted a long-awaited production boost in July after a
disappointing June, as it ramped up production in the promising offshore pre-salt region. Previously,
Petrobras had reported the production of 2.76 mb/d of oil equivalent in July, up from 2.63 mb/d in 2Q19 and
hitting a record of 3 mb/d of oil equivalent on 28 July. Output of NGLs in July was also up by a slight 2 tb/d to
average 99 tb/d, while biofuels output was unchanged m-o-m at 603 tb/d. In terms of total liquids, oil supply
in July averaged 3.48 mb/d, an increase of 0.22 mb/d m-o-m, higher by 0.18 mb/d y-o-y.

Crude oil output is projected to grow by between 0.32-0.36 mb/d in 2H19 vs 1H19. This expectation is based
on approved production plateau in P-74 FPSO at full capacity and rising oil output in P-75 by 32 tb/d in July.
It also assumes full planned production to materialise in the Buzios and Lula fields. Moreover, the P-68
FPSO is also expected to start production from the Berbgao/Sururu oil field by the end of this year. If all this
planned production materializes, Brazil’s liquids supply in 2019 is forecast to grow by 0.18 mb/d y-o-y to
average 3.48 mb/d, unchanged from the previous month’s assessment.

For 2020, y-o-y growth of 0.29 mb/d for an average of 3.77 mb/d is forecast, also unchanged from last
month's assessment. More than 80% of the estimated additional output from new projects is expected to
come from the Buzios (x-Franco), Lara and Lula. This will be partially offset by a forecast 0.12 mb/d of
natural decline, more than half of which will be due to mature fields such as Parque das Baleia, Marlim Sul
(South), Roncador, Mero (Libra NW) and Marlim Leste.
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FSU

FSU oil supply in 2019 is forecast to see a contraction of 0.03 mb/d y-o-y to average 14.26 mb/d, revised
up from last month’s assessment. Russia’s oil supply is expected to increase by 0.06 mb/d y-o-y to average
11.40 mb/d, while oil output is likely to decline in Kazakhstan, Azerbaijan and FSU others by 0.06 mb/d,
0.01 mb/d and 0.02 mb/d, respectively.

For 2020, FSU oil supply is forecast to grow by 0.17 mb/d y-o-y and average 14.43 mb/d. Oil production in
Russia is expected to rise by 0.10 mb/d to average 11.50 mb/d, assuming that production remains adjusted
to 11.34 mb/d in 1Q20. The idea of opening up Russia's Arctic offshore to non-state firms — Rosneft and
Gazprom — reportedly remains on the agenda, with plans for legislation defining new rules on access to
remaining undistributed reserves. Oil supply in Kazakhstan is likely to grow by 0.09 mb/d, while remaining
unchanged in Azerbaijan compared to 2019 and falling by 0.02 mb/d in FSU others.

Russia

Russian liquids supply in August 2019 rose by 0.14 mb/d m-o-m to average 11.48 mb/d, up by 0.09 mb/d
y-0-y. This followed debottlenecking of production restrictions due to contamination in the Druzhba pipelines.
Production ramp-ups from the Rosneft-operated fields that opened last year, such as Russkoye,
Srednebotuobinskoye phase-2 and Tagulskoye, as well as Lukoil's Filanovsky phase-2 and also Gazprom
Neft-operated Novoportovskoye phase-2, have been the main sources of new incremental output in 2019
that could also offset parts of natural declines in mature fields. Rosneft's crude and condensate production in
August rose by 1.68% y-o-y to average 3.99 mb/d. The other Russian majors saw production decline
compared to a year earlier. Russia’s main priority in the upstream sector is to develop new projects over the
next five years to compensate for declines in mature fields.

Graph 5 - 26: Russia's quarterly supply forecast Graph 5 - 27: Russia’s monthly liquids supply
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The August 2019 production level has necessitated the 3Q19 to be revised up to 11.39 mb/d. Taking this into
account, Russia’s oil supply in 2019 is forecast to grow by 0.06 mb/d to average 11.40 mb/d. For 2020,
growth of 0.10 mb/d is anticipated to average 11.50 mb/d.

Caspian

Kazakhstan

Kazakhstan’s liquids output in July was down marginally by 0.01 mb/d m-o-m to average 1.89 mb/d,
higher y-o-y by 0.05 mb/d. Crude oil output was flat at 1.62 mb/d, according to direct communication.

However, oil production in 2H19 is expected to be lower by 0.07 mb/d compared to 1H19 because of

seasonal maintenance in August and September in the Tengiz field. Oil output from Tengiz and the
Karachaganak oil fields in July was reported at 0.6 mb/d and 0.24 mb/d, respectively.
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Average crude oil output from the Kashagan field Graph 5 - 28: Kazakhstan’s quarterly liquids
produced by the North Caspian Operating output

Consortium (NCOC) rose by 9tb/d m-o-m to mb/d
average 354 tb/d in July, higher by 0.07 mb/d y-0-y. 5 -
The NCOC plans to boost production in Kashagan
through gas injection in order to ramp up production 1.9 -
to as high as 470 tb/d. 18
Oil supply in Kazakhstan is expected to decline by 17
0.06 mb/d to average 1.76 mb/d in 2019, revised up '
by 25 tb/d, while it is forecast to grow by 0.09 mb/d 1 ¢
y-0-y to average 1.85 mb/d in 2020, mainly as a
result of the Kashagan ramp-up. 1.5

1.4

® XX R®22EH B O L L5
000000568888
AR B A TR R I =

Note: * 3Q19-4Q20 = Forecast.
Source: OPEC Secretariat.

Azerbaijan

Azerbaijan’s liquids output in July increased by Graph 5 - 29: Azerbaijan’s quarterly liquids supply
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China

China’s liquids production in July 2019, following m-o-m growth of 0.10 mb/d in June, declined by
0.08 mb/d to average 4.12 mb/d, according to official data. This was up by 0.15 mb/d y-o-y. Crude oil
production in July fell by 82 tb/d m-o-m to 3.84 mb/d, which was higher by 104 tb/d y-o-y. Year-to-date
average growth of 0.05 mb/d was driven by incremental production in Xinjiang province, where production
has risen since the beginning of the year. Preliminary August production data indicates marginal decline of
0.05 mb/d following Typhoon Lekima. China’s liquids production in 2019 is expected to grow by 0.08 mb/d to
average 4.09 mb/d, unchanged from the previous month’s assessment. This assessment assumes
maintenance and possible flooding in 3Q19 may impact oil output by a maximum of 0.08 mb/d g-o-q, for an
anticipated average of 4.05 mb/d.

For 2020, oil production in China is forecast to remain stagnant at 4.09 mb/d. Following the government
policy of increasing domestic crude oil production capacity, CNPC and Sinopec signed a joint research
framework agreement in July to facilitate collaboration in upstream exploration in the Tarim, Sichuan and
Junggar Basins. However, oil production in the next years will depend on foreign investor spending in the
upstream sector amid the US-China trade dispute.

OPEC Monthly Oil Market Report — September 2019 61



Graph 5 - 30: China’s monthly liquids output
mb/d

43 1
4.20

42

4.1
4.12

4.0
e —
EEEEEEEEEEEE:
S © a g 2z 9 £ 9 5 5 > c 5
S 2302883 ¢=s=<2 3>

Source: OPEC Secretariat.

Graph 5 - 31: China’s quarterly liquids output
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OPEC NGLs and non-conventional oils

OPEC NGLs and non-conventional liquids in
2019 are forecast to grow by 0.07 mb/d to average
4.84 mb/d, unchanged from last month's
assessment.

Preliminary production data in August 2019
showed steady output, averaging 4.84 mb/d,
compared to a month earlier, with a remarkable
decrease of 0.20 mb/d y-o-y.

For 2020, the preliminary forecast indicates minor
growth of 0.03 mb/d to average 4.87 mb/d.

Graph 5 - 32: OPEC NGL and non-conventional
liquids output
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Table 5 - 8: OPEC NGL + non-conventional oils, mb/d

Change Change
2018 2019 19/18 1Q20 2Q20 3Q20 4Q20 2020 20/19
Total OPEC 4.76 4.84 0.07 4.87 4.87 4.87 4.87 4.87 0.03

Note: 2019-2020 = Forecast.
Source: OPEC Secretariat.
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OPEC crude oil production

According to secondary sources, total OPEC-14 preliminary crude oil production averaged 29.74 mb/d in
August, higher by 136 tb/d m-o-m. Crude oil output increased mostly in Saudi Arabia, Nigeria, Iraq and the
UAE, while it declined mainly in Venezuela, Iran, I.R., Libya, Kuwait and Algeria.

Table 5 - 9: OPEC crude oil production based on secondary sources, tb/d
2017 2018 4Q18 1Q19 2Q19 Jun19 Jul19 Aug19 Aug/Jul

Algeria 1,047 1,042 1,055 1,026 1,019 1,005 1,027 1,016 -11
Angola 1,634 1,505 1,496 1,443 1,420 1,403 1,395 1,394 -1
Congo 252 317 318 326 334 337 325 318 -7
Ecuador 530 519 517 526 529 527 535 537 1
Equatorial

Guinea 133 125 114 115 114 115 121 120 -1
Gabon 200 187 188 209 210 221 204 206 2
Iran, I.R. 3,813 BE558 2,982 2,725 2,407 2,260 2,218 2,194 -24
Iraq 4,446 4,550 4,669 4,631 4,702 4,713 4,736 4,779 43
Kuwait 2,708 2,745 2,774 2,715 2,694 2,674 2,670 2,653 -17
Libya 811 951 1,056 965 1,154 1,118 1,078 1,056 -21
Nigeria 1,658 1,718 1,739 1,736 1,781 1,808 1,780 1,866 86
Saudi Arabia 9,954 10,311 10,749 10,019 9,769 9,829 9,687 9,805 118
UAE 2,916 2,986 3,236 3,066 3,063 3,070 3,074 3,085 11
Venezuela 1,911 1,354 1,191 975 776 785 755 712 -43
Total OPEC 32,014 31,864| 32,084 30,478 29,972| 29,865 29,605 29,741 136

Notes: Totals may not add up due to independent rounding.
Source: OPEC Secretariat.

Table 5 - 10: OPEC crude oil production based on direct communication, tb/d
2017 2018 4Q18 1Q19 2019 Jun19 Jul19 Aug19 Aug/Jul

Algeria 1,059 1,040 1,067 1,027 1,017 1,006 1,032 1,019 -13
Angola 1,632 1,473 1,434 1,421 1,424 1,418 1,259 1,328 69
Congo 263 323 326 343 340 337 338 .. ..
Ecuador 531 517 516 529 531 531 541 550 9
Equatorial

Guinea 129 120 112 108 114 114 111 106 -5
Gabon 210 193 206 214 225 225 224

Iran, l.LR. 3,867 .. .. .. .. .. .. .. .
Iraq 4,469 4,410 4,460 4,540 4,565 4,600 4,620 4,650 30
Kuwait 2,704 2,737 2,755 2,712 2,681 2,643 2,652 2,605 -47
Libya . .. .. .. . .. .. . .
Nigeria 1,536 1,602 1,631 1,689 1,721 1,802 1,827 1,905 78
Saudi Arabia 9,959 10,317 10,790 10,053 9,752 9,782 9,580 9,789 209
UAE 2,967 3,008 3,285 3,055 3,050 3,046 3,068 3,065 -3
Venezuela 2,035 1,510 1,470 1,289 1,045 1,047 906 933 27
Total OPEC

Notes: .. Notavailable.
Totals may not add up due to independent rounding.
Source: OPEC Secretariat.
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Stock Movements

Preliminary data for July showed that total OECD commercial oil stocks fell by 10.5 mb m-o-m to stand at
2,944 mb, which was 108 mb higher than the same time one year ago, and 36 mb above the latest five-year
average. Within the components, crude stocks fell by 41.3 mb m-o-m to stand at 20 mb below the latest
five-year average, while product stocks rose by 30.8 mb m-o-m to remain 55 mb above the latest five-year
average. In terms of days of forward cover, OECD commercial stocks fell by 0.1 days m-o-m in July to
stand at 60.9 days, which was 2.2 days above the same period in 2018, but 0.6 days below the latest
five-year average.

Preliminary data for August showed that US total commercial oil stocks fell by 9.7 mb m-o-m to stand at
1,299.1 mb, which was 67.6 mb above the same period a year ago and 73.3 mb higher than the latest

five-year average. Within the components, crude stocks fell by 16.0 mb, while product stocks rose by 6.2 mb
m-0-m.

OECD

Preliminary data for July showed that total Graph 9 -1: OECD commercial oil stocks
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OECD commercial crude stocks fell by 41.3 mb m-o-m in July, ending the month at 1,427 mb, which is
14 mb above the same time a year ago and 20 mb below the latest five-year average. Compared with the
previous month, OECD Americas and OECD Europe fell by 29.9 mb and 13.0 mb, respectively, while crude
stocks in OECD Asia Pacific rose by 1.5 mb.

In contrast, OECD total product inventories rose by 30.8 mb m-o-m in July to stand at 1,517 mb, which is
94 mb above the same time a year ago and around 55 mb above the latest five-year average. Within the
OECD regions, product stocks in OECD Americas rose by 26.9 mb, and OECD Asia Pacific and Europe
stocks rose by 3.4 mb and 0.5 mb m-o-m, respectively.

In terms of days of forward cover, OECD commercial stocks fell by 0.1 days m-o-m in July to stand at
60.9 days, which is 2.2 days above the same period in 2018, but 0.6 days below the latest five-year average.
Within the regions, OECD Americas was 0.5 days above the latest five-year average to stand at 61.0 days in
July. OECD Europe’s stocks were 1.4 days below the latest five-year average to finish the month at
65.8 days. OECD Asia Pacific stocks were 3.2 days below the latest five-year average to stand at 51.3 days.
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Table 9 - 1: OECD’s commercial stocks, mb

Change
May 19 Jun 19 Jul 19 Jul 19/Jun 19 Jul 18
Crude oil 1,476 1,468 1,427 -41.3 1,413
Products 1,447 1,487 1,517 30.8 1,424
Total 2,923 2,955 2,944 -10.5 2,836
Days of forward cover 60.4 60.9 60.9 -0.1 58.7

Note: Totals may not add up due to independent rounding.
Sources: Argus Media, Euroilstock, IEA, METI, OPEC Secretariatand US EIA.

OECD Americas

OECD Americas total commercial stocks dropped by 2.9 mb m-o-m in July to settle at 1,588 mb, which
was 110 mb above a year ago, and 70 mb above the latest five-year average. Within the components, crude
stocks fell by 29.9 mb, while product stocks rose by 26.9 mb m-o-m.

Commercial crude oil stocks in OECD Americas fell by 29.9 mb m-o-m in July to stand at 795 mb, which is
39.9 mb higher than the same time a year ago, and 19.6 mb above the latest five-year average. This drop
could be attributed to higher refinery runs combined with lower US crude imports.

In contrast, total product stocks in OECD Americas rose by 26.9 mb m-o-m in July to stand at 793 mb,
which is 69.7 mb above the same time one year ago and 50.1 mb above the latest five-year average. Lower
consumption, combined with higher crude refinery output in the region, were behind the product stock build.

OECD Europe

OECD Europe’s total commercial stocks fell by 12.5 mb m-o-m in July, ending the month at 961 mb,
which is 3.5 mb less than the same time a year ago and 5.6 mb lower than the latest five-year average.
Crude stocks fell by 13.0 mb, while products rose by 0.5 mb.

OECD Europe’s commercial crude stocks fell by 13.0 mb m-o-m in July, ending the month at 413 mb,
which is 22.9 mb below a year earlier and 7.7 mb lower than the latest five-year average. The drop was
driven by higher refinery throughput in the region.

In contrast, OECD Europe’s commercial product stocks rose slightly by 0.5 mb m-o-m to end July at

548 mb, which is 19.5 mb above the same time a year ago and 2.1 mb above the latest five-year average.
The build came on the back of lower consumption in the region.

OECD Asia Pacific

OECD Asia Pacific’s total commercial oil stocks rose by 4.9 mb m-o-m in July to stand at 396 mb, which
is 1.8 mb above a year ago, but 28.9 mb below the latest five-year average. Within the components, crude
and product stocks rose m-o-m by 1.2 mb and 2.3 mb, respectively.

OECD Asia Pacific’s crude inventories rose by 1.5 mb m-o-m to end July at 219 mb, which was 2.8 mb
lower than one year ago and 32 mb below the latest five-year average.

OECD Asia Pacific’s total product inventories rose by 3.4 mb m-o-m to end July at 177 mb, which was
4.6 mb higher than the same time a year ago and 3.1 mb above the latest five-year average.
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us

Preliminary data for August showed that US total commercial oil stocks fell by 9.7 mb m-o-m to stand at
1,299.1 mb, which was 67.6 mb, or 5.5%, above the same period a year ago, and 43.4 mb, or 3.5%, higher
than the latest five-year average. Within the components, crude stocks fell by 16.0 mb, while product stocks
rose by 6.2 mb m-o-m.

US commercial crude stocks fell in August to Graph 9 -2: US weekly commercial crude oil
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Gasoline stocks fell in August by 5.6mb Graph?9 -3: US weekly gasoline inventories
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Jet fuel stocks were slightly down by 0.1 mb m-o-m to stand at 42.6 mb in August, which was 0.9 mb, or
2.0%, higher than the same time a year ago, and 1.9 mb, or 4.6%, above the latest five-year average.
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Table 9 - 2: US onland commercial petroleum stocks, mb

Change

Jun 19 Jul 19 Aug 19 Aug 19/Jul 19 Aug 18

Crude oil 468.5 438.9 423.0 -16.0 406.9
Gasoline 230.6 235.2 229.6 -5.6 236.1
Distillate fuel 126.8 137.5 133.5 -3.9 132.0
Residual fuel oil 28.6 31.8 30.1 -1.8 27.8
Jet fuel 39.4 42.7 42.6 -0.1 41.8
Total products 838.9 869.9 876.1 6.2 824.6
Total 1,307.4 1,308.8 1,299.1 9.7 1,231.5
SPR 644.8 644.8 644.8 0.0 660.0

Sources: US EIA and OPEC Secretariat.

Japan
In Japan, total commercial oil stocks rose by Graph 9 -4: Japan’s commercial oil stocks
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Japan’s total product inventories rose by 3.4 mb m-o-m to end July at 60.1 mb, which is 3.5 mb, or 6.3%,
higher than the same month last year, but 1.4 mb, or 2.3%, below the latest five-year average. Within
products, gasoline, naphtha and distillate stocks experienced builds, while residual fuel oil saw a stock draw.

Distillate stocks rose by 2.8 mb m-o-m for the third consecutive month to stand at 26.7 mb in July. This was
1.2 mb, or 4.6%, higher than the same time a year ago, but 0.8 mb, or 3.0%, lower than the latest five-year
average. Within the distillate components, kerosene and gasoil rose by 27% and 10.2% m-o-m, respectively.
The builds in all components were driven by higher output amid lower domestic sales. In contrast, jet fuel oil
stocks fell by 11.2% m-o-m, driven by higher domestic sales.

Gasoline stocks rose by 0.2 mb m-o-m to stand at 9.7 mb in July, which is 0.3 mb, or 3.4%, higher than a
year ago, yet 0.5 mb, or 4.9%, lower than the latest five-year average. The build was mainly driven by higher
gasoline output, which increased by 8.0% from the previous month. Higher domestic sales, which increased
by 10.2%, limited a further build in gasoline stocks.

By contrast, total residual fuel oil stocks fell by 0.2 mb m-o-m in July to stand at 12.4 mb, which was
0.2 mb, or 1.3%, above the same period a year ago, and 1.4 mb, or 10.1%, lower than the latest five-year
average. Within the components, fuel oil A and fuel B.C stocks fell m-o-m by 2.0% and 1.2%, respectively.
The fall in both products was driven by higher domestic sales.
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Table 9 - 3: Japan’s commercial oil stocks*, mb

Change

May 19 Jun 19 Jul 19 Jul 19/Jun 19 Jul 18

Crude oil 85.5 82.1 83.7 1.5 74.7
Gasoline 9.9 9.5 9.7 0.2 9.4
Naphtha 11.2 10.7 11.3 0.6 9.4
Middle distillates 22.7 23.9 26.7 2.8 25.5
Residual fuel oil 13.1 12.6 12.4 -0.2 12.2
Total products 56.9 56.7 60.1 3.4 56.5
Total** 142.4 138.9 143.7 49 131.3

Note: * At the end of the month.
** Includes crude oil and main products only.
Sources: Ministry of Economy, Trade and Industry of Japan and OPEC Secretariat.

EU plus Norway

Preliminary data for July showed that total Graph 9 -5: EU-15 plus Norway’s total oil stocks
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In contrast, total European product stocks rose by 0.5 mb m-o-m, ending July at 614.1 mb, which is
10.1 mb, or 1.7%, higher than the same time a year ago, but 11.2 mb, or 1.8%, lower than the latest five-year
average. Within products, distillate stocks witnessed builds, while gasoline, residual fuel and naphtha
experienced stock draws.

Distillate stocks rose by 1.7 mb m-o-m in July for the second consecutive month to stand at 407.6 mb,
which was 7.7 mb, or 1.9%, higher than the same time last year, albeit 11.7 mb, or 2.8%, below the latest
five-year average.

In contrast, gasoline stocks fell by 0.2 mb m-o-m in July for the fifth consecutive month to stand at
112.5 mb, which was 4.7 mb, or 4.4%, higher than the same time a year ago, and 3.0 mb, or 2.7%, above
the latest five-year average.

Residual fuel and naphtha stocks also dropped in July by 0.6 mb and 0.4 mb m-o-m, respectively.
At 63.2 mb, residual fuel stood at 2.0 mb, or 3.1%, lower than the same time one year ago, and 8.1 mb, or
11.3%, below the latest five-year average. Naphtha stocks ended July at 30.8 mb, which was 0.3 mb, or
1.0%, lower than last year’s July level but 5.6 mb, or 22%, higher than the latest five-year average.
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Table 9 - 4: EU-15 plus Norway’s total oil stocks, mb

Change

May 19 Jun 19 Jul 19 Jul 19/Jun 19 Jul 18

Crude oil 488.7 494.2 481.2 -13.0 490.6
Gasoline 114.8 112.7 112.5 -0.2 107.8
Naphtha 31.7 31.2 30.8 -0.4 31.1
Middle distillates 402.7 405.8 407.6 1.7 399.8
Fuel oils 63.4 63.8 63.2 -0.6 65.2
Total products 612.6 613.6 614.1 0.5 604.0
Total 1,101.3 1,107.8 1,095.3 -12.5 1,094.5

Sources: Argus, Euroilstock and OPEC Secretariat.

Singapore, Amsterdam-Rotterdam-Antwerp (ARA) and
Fujairah

Singapore

At the end of July, total product stocks in Singapore fell by 4.2 mb m-o-m for the third consecutive month
to stand at 39.5 mb, which is 0.8 mb, or 2.0%, below the same period a year ago. All product categories
experienced drops when compared to the previous month.

Light distillate stocks fell by 1.8 mb m-o-m to end July at 10.0 mb, which was 5.2 mb, or 34.2%, below the
same period a year ago. This fall may have been driven by higher exports from the hub.

Middle distillate and fuel oil stocks fell in July by 0.5 mb and 1.9 mb, m-o-m, respectively. At 10.4 mb,
middle distillates stood at 0.3 mb, or 3.0%, higher than the same time one year ago. Fuel oil stocks ended
July at 19.1 mb, which was 4.1 mb, or 27%, higher than last year’s July level, and is the lowest inventory
level recorded since October 2018.

ARA

Total product stocks in ARA rose by 1.0 mb m-o-m in July to settle at 48.6 mb, which was 5.7 mb, or
13.3%, above the same time a year ago. Within products, the picture was mixed; gasoline and gasoil
experienced stock builds, while fuel oil and jet oil withessed stock draws.

Gasoline and gasoil stocks rose by 0.4 mb and 1.2 mb m-o-m in July to stand at 10.6 mb and 22.4 mb,
respectively. Gasoline stocks were 2.4 mb, or 29%, above last year’s level. Gasoil stocks were 4.0 mb, or
22%, higher than last year’s level.

Both fuel oil stocks and jet oil fell in July by 0.3 mb each m-o-m, ending the month at 7.6 mb and 6.2 mb,
respectively. Fuel oil stocks were 0.3 mb, or 3.8%, lower than the same month last year, while jet oil stocks
were 0.8 mb, or 14.8%, higher than the same time a year ago.

Fujairah

During the week ending 2 September 2019, total oil product stocks in Fujairah rose by 0.74 mb w-o-w to
stand at 19.90 mb, according to data from FEDCom and S&P Global Platts. At this level, total oil stocks were
2.41 mb higher than the same time a year ago. Within products, light and middle distillates witnessed stock
draws, while heavy distillates registered a stock build.

Light distillate stocks fell by 0.41 mb w-o-w to stand at 6.09 mb, which was 0.2 mb higher than a year ago
at the same time. Middle distillate stocks fell by 0.14 mb to stand at 1.96 mb, which was 2.1 mb lower than
the same time one a year ago. In contrast, heavy distillates rose by 1.29 mb w-o-w to stand at 11.85 mb,
which was 4.3 mb higher than in the same week in 2018.
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Oil Market Report: 12 September 2019
Highlights

Our 2019 and 2020 global oil demand growth forecasts are unchanged at 1.1 mb/d
and 1.3 mb/d, respectively. Growth was 0.5 mb/d in 1H19 and fell as low as 0.2 mb/d
in June. For 2H19, we assume no further deterioration in the economic climate and in
trade disputes. Oil demand growth will be significantly higher helped by a comparison
versus a low base in 2H18, lower oil prices versus a year ago and additions to
petrochemicals capacity. July data show y-o-y growth of 1.3 mb/d.

A post-hurricane rebound in the US raised global oil supply by 530 kb/d in August to
100.7 mb/d. US expansion, plus big gains from Norway and Brazil, is set to boost non-
OPEC growth from 1.9 mb/d this year to 2.3 mb/d in 2020. The non-OPEC surge will
cut the need for OPEC crude to 28.3 mb/d in 1H20, 1.4 mb/d below the group’s
August output. Compliance with the OPEC+ agreement fell to 116% in August. In
June, the US overtook Saudi Arabia to become the world’s top oil exporter..

The recent fall in global refining activity bottomed out in July, and throughput is set to
return to y-o-y growth in 4Q19. Increased activity may depress refining margins from
their current levels which are the highest for 2019. Preparations for the International
Maritime Organisation’s new fuel emission standards are likely to offer support
through stronger pricing for compliant fuels. We believe that, overall, the IMO
regulations will be introduced with relatively little disruption.

OECD commercial stocks increased by 1.5 mb in July to 2 931 mb, and stood 19.7 mb
above the five-year average. Stocks in terms of days of forward demand rose by 0.1
days to 60.5 days, which is 1 day below the average. Preliminary data for August
show inventories falling in US and Europe, while stocks increased in Japan. Floating
storage of crude oil rose by 7.9 mb in August to 66.1 mb due to an increase of
numbers of tankers storing crude oil in Iran.

ICE Brent and NYMEX WTI are currently trading at $61/bbl and $56/bbl, respectively,
having risen from seven month lows in early August. They are both about 20% below
year-ago levels. US prices were boosted as new pipelines to transport crude from the
Permian Basin came online and contributed to a narrowing of the WTI-Brent
differential. Middle distillate cracks have strengthened ahead of the new IMO shipping
fuel regulations.



Taking a breather

The oil market focus recently has been on demand as growth weakens amidst uncertainty
around the global economy, and particularly trade. In this Report, we maintain our growth
estimate for 2019 at 1.1 mb/d, even though June data show that demand increased year
on year by less than 0.2 mb/d. For the second half of 2019 we retain the view that with oll
prices currently about 20% lower than a year ago there will be support for consumers.
Early data for July suggest that global demand grew by 1.3 mb/d y-o-y.

Demand/Supply Balance until end-2020

mb/d
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*OPEC crude output held steady at 29.7 mb/d from August 2019.

In recent weeks, tensions in the Middle East Gulf have eased and oil industry operations
appear to be normal. The major political event that has taken place is a personnel change
in Saudi Arabia with the appointment as energy minister of Prince Abdulaziz bin Salman,
who is a well-known and experienced figure. An early event for him is a meeting of the
OPEC+ agreement monitoring committee that takes place in Abu Dhabi as we publish
this Report. To date, support for the agreement rate has been high, but ahead of the
meeting data for August show the compliance rate slipping to 116 per cent. In August,
three major countries Russia, Nigeria and Iraq, produced 0.6 mb/d more than their
allocations. Saudi Arabia, on the other hand, produced 0.6 mb/d less than allowed, and it
is clearly the lynchpin of the whole deal. A reminder to the producers that competition for
market share is getting tougher comes from preliminary data showing that in June the US
momentarily overtook Saudi Arabia and Russia as the world’s number one gross oil
exporter.



Our balances for 2H19 imply a stock draw of 0.8 mb/d, based on the assumption of flat
OPEC production, stronger demand growth and weaker non-OPEC supply growth.
However, this is only really a breather: the 2H19 non-OPEC growth, although modest by
recent standards at “only” 1.3 mb/d, is measured against the high base set by the
enormous production surge seen this time last year. So far in 2019, US crude oil
production growth has stalled with June output only 45 kb/d higher than in December.
Even so, output is still growing strongly on an annual basis, rising this year by 1.25 mb/d,
with 1 mb/d of growth to come in 2020. In Norway, long awaited projects are coming on
stream earlier than expected and may ramp up to peak production ahead of schedule. Qil
production in Brazil is growing fast, reaching 3 mb/d in August, 0.4 mb/d higher than just
two months earlier.

While the relentless stock builds we have seen since early 2018 have halted, this is
temporary. Soon, the OPEC+ producers will once again see surging non-OPEC oil
production with the implied market balance returning to a signifcant surplus and placing
pressure on prices. The challenge of market management remains a daunting one well
into 2020.

Finally, in January the International Maritime Organisation’s new marine fuel regulations
are being introduced. In Oil-2019: Analysis and Forecast to 2024, published in March, we
concluded that markets will be generally prepared for the shift, assuming a certain initial
level of non-compliance. In this Report, we have looked at the latest developments in
demand and refining and we reaffirm our view of a relatively smooth start for the new
rules. In line with this view, markets are not currently signalling significant increases in
diesel prices, but this is an issue that will be monitored closely.
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IEA OMR OPEC Aug 2019 Production Vs Quota Cut Levels

Voluntary

OPEC Reference Voluntary ~ Production |EA OMR For Augless |IEA OMR For

(thousand bpd) Production Adjustment Level Aug 2019 Quota July 2019 Aug Less July
Algeria 1,057 -32 1,025 1,020 -5 1,030 -10
Angola 1,528 -47 1,481 1,350 -131 1,340 10
Congo 325 -10 315 340 25 340 0
Ecuador 524 -16 508 540 32 540 0
Egauatorial Guin 127 -4 123 120 -3 120 0
Gabon 187 -6 181 220 39 220 0
Iraq 4,653 -141 4,512 4,810 298 4,780 30
Kuwait 2,809 -85 2,724 2,640 -84 2,670 -30
Nigeria 1,738 -53 1,685 1,840 155 1,800 40
Saudi Arabia 10,633 -322 10,311 9,750 -561 9,650 100
UAE 3,168 -96 3,072 3,060 -12 3,070 -10
OPEC Quota 26,749 -812 25,937 25,690 -247 25,560 f 130
Iran 2,190 2,230 -40
Libya 1,060 1,090 -30
Venezuela 800 810 -10
Total OPEC 29,740 29,690 50
Note: Totals may notadd due to rounding Note: Bloomberg shows rounded total 29,900

Source: |EA Oil Market Report Sept 2019, Bloomberg

IEA REPORT WRAP: Daunting 2020 Surplus; U.S. Top Oil Exporter
2019-09-12 08:33:55.58 GMT

By Stephen Voss

(Bloomberg) -- Summary including stories from IEA’s monthly

Oil Market Report that was published at 10am Paris time
Thursday:

* |EA says OPEC+ faces ‘daunting’ oil market surplus in 2020

** |EA made no changes to 2019, 2020 global oil demand growth
estimates

** World oil demand to grow 1.1m b/d this year, 1.3m b/d next
year

** Non-OPEC supply growth seen at 1.9m b/d this year, 2.3m b/d
next year

** Call-on-OPEC crude in 1H20 seen 28.3m b/d, or 1.4m b/d below
August output

* Click here for summary of key IEA supply/demand forecasts

* OPEC group crude production grew 50k b/d m/m in August to
29.74m b/d

** See Table

* OPEC’s August crude output nudges up from 5-year low: |[EA

** Saudi production +100k b/d in August; to 9.75m b/d from 9.65m
b/d in July

** The next biggest monthly b/d changes were: Iran -40k, Nigeria
+40k

** OPEC-11 (excluding Iran, Libya, Venezuela) rose 130k b/d to
25.69m b/d

** Which meant OPEC-11 compliance with agreed cuts deteriorated
in August

** Overall OPEC+ accord compliance fell to 116% in August, from



130% in July

* U.S. briefly beat Saudi Arabia in June to become world’s top

oil exporter

* China’s apparent oil demand increases 300k b/d in July

* India oil demand growth estimate 3rd time in 2019 by IEA

* Refining runs growth into 2020 seen buoyed partly by IMO

* IMO 2020 transition set to be smoother than expected, IEA says
* Table: IEA world oil supply and demand forecasts by quarter

* NOTE: OPEC and its non-OPEC allies agreed in early July to
extend for a further 9 months their combined supply cut of ~1.2m
b/d that had started in January. OPEC’s portion was ~800k b/d;
for more news on OPEC policy, see NI OPEC

* NOTE: OPEC published its own monthly report on Wednesday. U.S.
EIA’s monthly Short-Term Energy Outlook was published Tuesday

--With assistance from Amanda Jordan, Jack Wittels, Firat
Kayakiran, Kristian Siedenburg, Ann Koh, Saket Sundria, Alex
Longley, Rakteem Katakey and Dhwani Pandya.

To contact the reporter on this story:

Stephen Voss in London at sev@bloomberg.net

OPEC+ Faces ‘Daunting’ Oil Market Surplus in 2020, IEA Says
2019-09-12 08:00:00.21 GMT

By Alex Longley

(Bloomberg) -- As OPEC and its allies meet in Abu Dhabi,

the IEA said it faces a significant challenge in managing the
market into 2020.

Demand for the group’s crude in the first half of 2020 will

be 1.4 million barrels a day below its August output as
production surges from their competitors, including the U.S.
Though an increase in stockpiles has taken a pause for now,
growth in other countries, including Brazil and Norway means
that 2020 could see a significant increase in oil stockpiles and
pressure on prices. As an illustration of the challenge OPEC is
facing, the U.S. briefly overtook Saudi Arabia as the world’s
largest oil exporter in June.

A committee of OPEC+ members is meeting in Abu Dhabi on
Thursday to discuss compliance with output cuts that are due to
expire in March. Though Russia said earlier this week that
deeper cuts are currently off the agenda, the International
Energy Agency’s balances suggest the group’s current production
levels won’t be enough to prevent a return to inventory builds
next year.

“The challenge of market management remains a daunting one
well into 2020,” the agency said in its monthly report. “Soon,
the OPEC+ producers will once again see surging non-OPEC oil
production with the implied market balance returning to a
significant surplus and placing pressure on prices.”



Supply from outside the Organization of Petroleum Exporting
Countries will grow by 1.3 million barrels a day in the second
half of the year, after an “enormous production surge” over the
same period last year. That will be followed by a 2.3 million
barrel a day increase in 2020.

“While the relentless stock builds we have seen since early

2018 have halted, this is temporary,” the IEA said.

Much of the growth continues to come from the expansion of
U.S. output, but there are several projects elsewhere also
boosting the figure. Norway’s giant Johan Sverdrup field will
come online before the end of the year and produce 440,000
barrels a day by the middle of 2020, while seven new production
units have started in Brazil since the end of last year, the IEA
said.

The agency retained its oil demand growth forecast of 1.1

million barrels a day this year as the market continues to be
whipsawed by the trade war between the U.S. and China.
Consumption increased by just 200,000 barrels a day in June,
meaning world oil demand growth averaged 450,000 barrels a day
in the first half.

Those figures should rebound to 2 million barrels a day in

the fourth quarter, driven in part by lower prices. For that to
happen though, there needs to be no further deterioration in the
economic climate or trade disputes, the agency said.

As demand has wavered, competition for market share both
within and outside of OPEC has heated up. While Saudi Arabia has
slashed production well below its quota under the output-cut
agreement, not all producers have been as compliant. Russia,
Iraq and Nigeria pumped 600,000 barrels a day more than their
allocations.

To contact the reporter on this story:

Alex Longley in London at alongley@bloomberg.net
To contact the editors responsible for this story:
Alaric Nightingale at anightingall @bloomberg.net
Christopher Sell, Rakteem Katakey

IEA World Oil Supply/Demand Key Forecasts
2019-09-12 08:00:00.6 GMT

By Kristian Siedenburg

(Bloomberg) -- World oil demand 2020 fcast was revised to
101.6m b/d from 101.7m b/d in Paris-based Intl Energy Agency’s
latest monthly report.

* 2019 world demand was revised to 100.3 from 100.4m b/d

* Demand growth in 2020 est. 1.3% y/y or 1.3m b/d

* Non-OPEC supply 2020 was unrevised at 67m b/d

* Call on OPEC crude 2020 was revised to 29m b/d from 29.1m b/d



* Call on OPEC crude 2019 was unrevised at 30m b/d

** OPEC crude production in Aug. rose by 50k b/d on the month to
29.74m b/d

* Detailed table: FIFW NSN PXPHLSDWX2PU <GO>

* NOTE: Fcasts based off IEA’s table providing one decimal point

To contact the reporter on this story:
Kristian Siedenburg in Vienna at ksiedenburg@bloomberg.net

To contact the editors responsible for this story:
Joshua Robinson at jrobinson37 @bloomberg.net
Mark Evans

IEA: August Crude Oil Production in OPEC Countries (Table)
2019-09-12 08:00:00.3 GMT

By Kristian Siedenburg

(Bloomberg) -- Following is a summary of oil production in
OPEC countries from the International Energy Agency in Paris:
*T

| Aug. | July | Aug.

| 2019] 2019| MoM

Total OPEC | 29.74] 29.69] 0.05

Total OPEC11 | 25.69]| 25.56] 0.13
Algeria | 1.02| 1.03] -0.01

Angola | 1.35] 1.34| 0.01

Ecuador | 0.54| 0.54| 0.00

Congo | 0.34| 0.34]| 0.00

Equatorial Guinea | 0.12] 0.12] 0.00
Gabon | 0.22] 0.22] 0.00

Iraq | 4.81| 4.78] 0.03

Kuwait | 2.64| 2.67| -0.03

Nigeria | 1.84| 1.80] 0.04

Saudi Arabia | 9.75| 9.65] 0.10

UAE | 3.06] 3.07| -0.01

Iran | 2.19] 2.23]| -0.04

Libya | 1.06]| 1.09] -0.03

Venezuela | 0.80| 0.81] -0.01

*T

NOTE: Figures are in million of barrels per day. Monthly
level change calculated by Bloomberg.
OPEC11 excludes Iran, Libya and Venezuela.
SOURCE: International Energy Agency

To contact the reporter on this story:Kristian Siedenburg in Vienna at ksiedenburg@bloomberg.net




OPEC’s August Oil Output Nudges Up From Five-Year Low, IEA Says
2019-09-12 08:00:00.7 GMT

By Amanda Jordan

(Bloomberg) -- OPEC pumped 29.74m b/d of crude in August,

up 50k b/d from July, as Saudi Arabia, Irag and Nigeria boosted
output, the IEA says in its monthly report.

* Nonetheless, OPEC supply was down 2.4m b/d from a year earlier
* Saudi Arabia accounted for the largest m/m production
increase, with supply rising 100k b/d to 9.75m b/d

** That’s still 560k b/d below its OPEC+ target

* Supply from U.A.E. slipped 10k b/d to 3.06m b/d; production in
Kuwait fell 30k b/d to 2.64m b/d, an 8-year low

* Iraqgi output rose 30k b/d to a record 4.81m b/d as volumes
from southern oil fields expanded

* Production in Iran fell 40k b/d to 2.19m b/d, around a 30-year
low

* Nigerian output rose 40k b/d to 1.84m b/d, the highest since
2015

* Libyan supply slid 30k b/d to 1.06m b/d on an outage at the El
Sharara field

* Production in Algeria slipped to 1.02m b/d; Angolan output
edged up to 1.35m b/d

* Supply in Venezuela continued to dwindle, shrinking 10k b/d to
800k b/d

* NOTE: OPEC+ ministers are in Abu Dhabi for Thursday’s meeting
of the Joint Ministerial Monitoring Committee. Deeper output
cuts aren’t on the agenda, but there’s mounting concern about
the strength of fuel demand amid slowing economic growth

To contact the reporter on this story:

Amanda Jordan in London at ajordanll@bloomberg.net
To contact the editors responsible for this story:

James Herron at jherron9@bloomberg.net

Helen Robertson, Rachel Graham

China’s Apparent Oil Demand Increases 300K B/d in July: IEA
2019-09-12 08:01:00.797 GMT

By Ann Koh and Saket Sundria

(Bloomberg) -- China’s apparent oil demand increased 300k

b/d in July from a year earlier, led by gains in middle

distillates and LPGs, according to a monthly report released
Thursday by the IEA.

* Avg oil consumption is forecast to increase by 493k b/d in
2019

** Jet fuel and kerosene consumption +6.7% y/y, biggest growth
among oil products



** Gasoline and LPGs including ethane are each forecast to grow
+4.9% y/y

** Residual fuel oil demand seen falling 9.6% y/y

* Oil demand in developed Asian countries is expected to fall
110k b/d in 2019; demand expected to grow by 65k b/d in 2020
** Demand fell a further 120k b/d in July after declining in May
and June

** Warmer than usual weather and slowing economic activity
resulted in 285k b/d decline in demand in 1H19

** Gasoline consumption has declined while naphtha demand
returned to growth following the end of cracker maintenance

To contact the reporters on this story:

Ann Koh in Singapore at akohl5@bloomberg.net;
Saket Sundria in Singapore at ssundria@bloomberg.net
To contact the editors responsible for this story:
Serene Cheong at scheong20@bloomberg.net

Ben Sharples

IEA Cuts India Oil Demand Growth Estimate for Third Time in 2019
2019-09-12 08:04:40.961 GMT

By Dhwani Pandya

(Bloomberg) -- The International Energy Agency cut its 2019
estimate for Indian oil demand growth to 180k b/d, in monthly
report released Thursday.

* |[EA cut its 2019 projection to 210k b/d in June and was
predicting 240k b/d of oil-demand growth in April; demand growth
was 200k b/d in 2017 and 2018

* Agency forecasts Indian oil consumption to increase by 225k
b/d in second half of 2019, after growing at 135k b/d in the

first half

* Vehicle sales fell 41% y/y in August, the 10th straight

monthly drop

* Diesel demand growth was 50k b/d in 1H 2019, down from 105k
b/d in 1H 2018; gasoline consumption rose by 60k b/d y/y in 1H
2019, the same as 1H 2018

* READ: India August Oil Products Consumption Lowest Since
November

To contact the reporter on this story:

Dhwani Pandya in Mumbai at dpandyall@bloomberg.net
To contact the editors responsible for this story:

Serene Cheong at scheong20@bloomberg.net

Andrew Janes, Heesu Lee




IEA Sees Growth in Refining Runs Into 2020 Buoyed Partly by IMO
2019-09-12 08:00:00.28 GMT

By Bill Lehane and Firat Kayakiran

(Bloomberg) -- Global refining runs are set to increase y/y

in the fourth quarter, partly supported by IMO rules that will
tighten shipping fuel specs from the start of next year, the IEA
says in monthly report.

* Runs will rise by 1.4m b/d y/y in 4Q to 83.7m b/d

** Growth in throughput will be robust next year, accelerating
to 1.4m b/d in 2020 from 300k this year

* In non-OECD nations, 4Q runs are forecast to drop 335k b/d due
to increased maintenance

** Non-OECD runs are forecast to rise by just under 300k b/d
this year, which would mark the weakest rate in IEA records
dating back to 2004

* On margins, IEA says sour crude refining margins in Europe
declined in August on stronger Urals differentials and sharp
drops in high-sulfur fuel oil cracks, which fell to lowest since
March 2018

* In U.S. Midwest refining margins declined by $6-$8/bbl m/m as
runs reached record monthly rates

To contact the reporters on this story:

Bill Lehane in London at blehane@bloomberg.net;

Firat Kayakiran in London at fkayakiran@bloomberg.net
To contact the editors responsible for this story:

Alaric Nightingale at anightingall@bloomberg.net
Rachel Graham, Fred Pals

IMO 2020 Transition Set to Be Smoother than Expected, IEA Says
2019-09-12 08:01:41.864 GMT

By Jack Wittels

(Bloomberg) -- The start of IMO 2020 implementation is

likely to be smoother than previously expected, according to the
IEA’s monthly Oil Market Report.

* Overall bunker fuel demand growth expected to be “sluggish” in
2020

** Demand to rise by 3.7% in 2020 vs 0.4% in 2019, but this is
mainly due to the lower density of marine gasoil relative to

fuel oil, meaning more fuel is needed to produce the same amount
of energy

** 2.5k scrubbers to be installed by the end of this year,
consuming 510k b/d of HSFO; almost 4k by end 2020, consuming
total 820k b/d HSFO

* Higher refinery capacity but lower runs -- because of falling

oil demand growth -- mean the average complexity of plants that



will be operating will be higher

** NOTE: More complex refineries are better at upgrading crude
oil into more valuable products like middle distillates

* Healthy U.S. light tight oil production forecast suggests more
low-sulfur crude; most shale grades can yield IMO 2020 compliant
fuel oil without additional processing

* Oil products stock build of 2m b/d implied for 1Q 2020,
potentially allowing market to meet incremental bunker demand
and also store fuel or components

* Still, supply of marine fuels seen stretched in 2Q as demand
ramps up while runs seasonally decline

* Possibility of supply crunch shifts to April 1, 2020

To contact the reporter on this story:

Jack Wittels in London at jwittelsl@bloomberg.net
To contact the editors responsible for this story:
Alaric Nightingale at anightingall @bloomberg.net
John Deane, Fred Pals




https://www.opec.org/opec_web/en/press room/5660.htm

Cooperation and commitment more essential than
ever- JMMC

No 9/2019

Abu Dhabi, UAE

12 Sep 2019

Following its 16" Meeting, which took place on 12 September 2019, in Abu Dhabi, the United Arab Emirates, the Joint
Ministerial Monitoring Committee (JMMC) has underscored the critical need for continued commitment to the ‘Declaration of
Cooperation’ (DoC) in support of oil market stability on a sustainable basis.

Conformity with the voluntary production adjustments remains high, 136% in the month of August. However, the JMMC reemphasized
the core principles underpinning the DoC, namely, equity, fairness and transparency, and urged all participating countries to intensify
their efforts in pursuit of full and timely conformity with their voluntary production adjustments.

All participating countries present, particularly those who are yet to reach full conformity with their adjustments, were unequivocal in
providing steadfast assurances of their determination to achieve at least 100% conformity for the remainder of the year. Those
countries who have over-conformed also reiterated their voluntary contribution. Resultantly, overall conformity will be brought to record
levels.

The JMMC observed the recent decline in OECD commercial stock levels, particularly in the US, although they remain above the five-
year average. It was also noted that all major benchmarks are now in backwardation.

Furthermore, the Committee analyzed the range of critical uncertainties facing the global economy in 2019 and 2020, including trade-
related tensions, monetary policies and other macroeconomic factors.

The JMMC urged continued vigilance in monitoring oil market conditions ahead of the Ministerial Meetings in early December.

Despite this challenging backdrop, the DoC partnership continues to serve as a beacon of dependability and consistency in the global
oil market, thereby providing reassurances for producers, consumers and global economy.

In light of these macroeconomic uncertainties, the JMMC agreed that enhanced cooperation and dialogue are more important than
ever. For this reason, it underscored its commitment to the historic ‘Charter of Cooperation,” which was signed at the 6" OPEC and
non-OPEC Ministerial Meeting on 2 July 2019. This unique initiative offers a platform to facilitate dialogue among the participating
countries, aimed at promoting oil market stability, cooperation in technology and other areas, for the benefit of oil producers,
consumers, investors and the global economy.

The JMMC expressed its appreciation for the excellent logistical arrangements and thanked His Excellency, Suhail Mohamed Al
Mazrouei, Minister of Energy and Industry of the UAE, for again hosting the JMMC, as well as commending all officials and

representatives from the UAE who were involved in organizational matters.

The next meeting of the JMMC is scheduled to take place on 4 December 2019 at the OPEC Secretariat in Vienna, Austria.
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Analysis: Iran builds 50 mil barrel oil armada as exports plunge

AuthorEklavya Gupte
EditorJames Burgess

Almost 50 mil barrels of oil on water
Aug oil shipments fall below 500,000 b/d
Efforts grow to ease US-Iran tensions

London — Iran's armada of tankers holding unsold oil has grown, with volumes climbing to three-year
highs as US sanctions and a lack of buyers continue to squeeze the OPEC member's crude sales and
exports.

Iran's oil tankers are now holding almost 50 million barrels of oil at sea, the highest since early January
2016, just before US then-President Barack Obama's administration and its Western allies agreed a
nuclear pact with Iran and lifted key oil sanctions.

This compares with around 40 million barrels of floating storage in July and up from around 15-20 million
in May, according to Platts estimates.

These volumes are being closely watched in the oil market as efforts to get US President Donald Trump
to meet his Iranian counterpart, Hassan Rouhani, grow, with a potential softening towards oil sanctions.

Iran resorted to floating storage for its crude under the previous Western sanctions on its oil which ran

from 2011 to 2016. In early 2016, Iran accumulated almost 55 million-60 million barrels of crude and
condensates, according Platts and independent estimates.

US-Iran tensions

Trump has said he might be willing to meet with Rouhani, though Rouhani insists any meeting would
require the lifting of US sanctions as a precondition.




Iran has asked French President Emmanuel Macron to convince Washington to issue new waivers, or
arrange a credit line backed by Iran's oil sale revenues.

A relaxing of sanctions would mean a prompt unloading of these floating barrels at a time when the
market could face a substantial oil glut amid slowing oil demand growth.

RBC Capital Markets Global Head of Commodity Strategy Helima Croft said the sudden firing of US
National Security Advisor John Bolton could be a catalyst for a material de-escalation in tensions with
Iran that could bring back around 700,000 b/d of Iranian oil, possibly by Q1 2020.

S&P Global Platts Analytics, however, does not expect that any breakthrough in US-Iranian tensions that
would lead to significant supply increases in the very near term.

"We are comfortable with our forecast for crude and condensate exports to be capped at 400,000-
450,000 b/d through the second half of 2019, and below 400,000 b/d in 2019," Platts Analytics, Chief
Geopolitical Advisor Paul Sheldon said.

Bulging storage

A bulk of the oil in floating storage is condensates, rather than crude, shipping and trading sources say.
The majority of these volumes lie off Iran's main oil terminals -- Kharg Island, Assaluyeh and Soroosh.

Iran's tankers are also storing oil off the coast of the UAE, near the bunkering hub of Fujairah. Sources
also said a handful of Iranian VLCCs in Southeast Asia are also storing oil, with some occasionally carrying
out ship-to-ship transfers onto smaller tankers.

All these tankers are owned by the state-run National Iranian Tanker Company and its subsidiaries. NITC
operates the world's second-largest fleet of VLCCs. Representatives at NITC and Iran's oil ministry were

unavailable for comment.

Inland Iranian storage is also growing sharply, according to sources, after Washington let limited
sanctions waivers expire early May.

Data from geospatial analytics startup Ursa showed that Kharg Island's crude inventories increased by
73% between late April and mid-June.

"There was not a lot of spare room left to place additional barrels, so inventories since have not built
further, but nonetheless the levels remain quite high," Ursa energy analyst Geoffrey Craig said.

Exports slide further

Iranian oil shipments in August continued to languish at just over a fifth of the level a year before.



Iranian crude oil and condensate exports, which averaged about 1.98 million b/d in August, have fallen
by just over 1.5 million b/d in the past year.

Shipments of Iranian oil fell to 424,452 b/d in August from 509,226 b/d in July and 549,730 b/d in June,
data from shipping sources and provisional tanker tracking showed. The bulk of this oil continues to flow
to China and Syria.

Tehran's vast shipping networks are also feeling the pinch of the crippling sanctions.

Last week, the US sanctioned an Iranian oil shipping group, including 11 oil tankers and former Iranian oil
minister Rostam Ghasemi, for a scheme that is moving oil to Syria and other countries.

-- Eklavya Gupte, eklavya.gupte@spglobal.com

-- Edited by James Burgess, newsdesk@spglobal.com




Reversing the Declining Crude Oil
Production Trend
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In the past three years PEMEX did not invest in new
fields development in order to reverse the decline in
crude oil production
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Development of 20 New Fields will Boost
Production in 2019
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In only one year, PEMEX will invest in 20 new developments,
the same number previously achieved in one decade

3 2019 D.R. Petroleos Mexicanos. Todos los derechos reservados.



From December 2018, Authorization of New Fields
Development has been Shortened from 3 Years to Less
than 3 Months on Average
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The development of 20 new
fields is already in execution
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Increase in Exploration Activities

Increase in exploration activities will lead to new commercial discoveries that
will be part of the 20 to 40 new fields per year

Commercial Discoveries
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Sources: Pemex. Estimated figures.
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Production Forecast of the 22 New Fields
that Started in 2019

Production of new developments is expected to reach 70 Mbd in
December 2019.
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Operational Projections 2018-2030

Crude Oil Production
Mbd W Partners

m PEMEX
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Note: Considers Ek-Balam'’s production operated by PEMEX but owned by the Mexican Government. Under the exploration contract signed
in 2017, the Federal Government will retain 70.5% of the operating profits and will pay Pemex Exploration and Production the remaining
29.5%
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Total Crude Oil Production, 2018-2019'
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Crude Oil Processing, 2018-2019
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TMX Is Needed Even More Now, Mexico Oil Production Looks To Be
Returning To Growth And More Exports To US Gulf Coast
Posted: Tuesday July 30, 2019. 8:00am MT

Mexico’s national oil company, Pemex, reported Q2 results on Friday. The Q2 results were nothing spectacular with flat
production, but the Q2 call was good with mgmt. providing detailed commentary on production, refining and development
projects. The detailed comments provide support that Mexico’s oil production looks to be bottoming, a return to modest oil
production growth should start by year end 2019, and refineries are running at higher capacity. This means that Mexico
should begin to turn around one key trend that directly impacts Cdn oil — Mexico’s oil exports to US PADD 3 Gulf Coast
should stop declining and begin to increase. PADD 3 is Mexico’s primary oil export market and increasing to Mexico oil
production should directly lead to increased oil exports to PADD 3. Canada has filling part of the gap created by Mexico
and Venezuela declining oil exports to PADD 3, so any increased Mexico oil production will turn into a direct threat to Cdn
volumes being railed to the Gulf Coast. And any increasing competition for PADD 3 refiners has the potential to push back
on (widen) WCS differentials. It is why we believe TMX is needed even more now.

Waiting on word when TMX will start full construction. We haven’t seen any recent official updates or comment to the
press from Trans Mountain executives or Liberal cabinet ministers as to when full construction will start on Trans
Mountain Expansion Project (TMX). The latest comments from Trans Mountain have been from their spokesperson in the
Sherwood Park News (Edmonton area) July 26 story “No start date yet but Trans Mountain is ready for construction””
LINK]. Trans Mountain spokesperson Hounsell noted that TMX is advising communities that they are getting closer to
construction. They reported “Despite the project moving forward again, Hounsell couldn’t give an exact start date on
when we’ll actually see shovels hit the ground. “We’re optimistic that we will have shovels in the ground this fall,” she said.
“There are some areas, a lot of NEB processes related to the landowners and things we need to do getting the regulatory
requirements for that, but areas like the Edmonton terminal, we're expecting to be able to get going with the terminals in
Edmonton and Burnaby the soonest.” In other words, its still not clear when they will start full construction.

There is an increasing risk that TMX misses this construction season. Its July 30 and the clock is ticking to start TMX full
construction. We haven’t seen any official updates as to when the latest date for full construction start to not miss the
construction season. The last update we saw was in the June 28, 2019 letter to the National Energy Board [LINK], which
asked the NEB to “Allow construction at (1) the Westridge Marine Terminal (“WMT”), (2) the Burnaby Mountain Tunnel
Portal located in the WMT (“Westridge Portal’), (3) the Burnaby Terminal, and (4) the Edmonton Terminal (collectively, the
“Terminal Work”) to commence on August 5, 2019. The Terminal Work will be entirely located on land owned by Trans
Mountain and it needs to commence by August 5 to avoid seasonal restrictions”. We don’t know how hard the Aug 5 date
was, but the reality is that the last start date for full construction has to be soon.

Canada has been increasing heavy/medium oil exports to US Gulf Coast with Mexico/Venezuela declines. Mexico and
Venezuela have both had declining oil production and crude oil exports to their primary market — PADD 3 Gulf Coast
refineries. For Venezuela its been declining oil production and the latest crash in exports to PADD 3 has been from US
sanctions. Venezuela isn’'t expected to resume oil exports to PADD 3 unless the US removes its sanctions, which
probably doesn’t happen until there is regime change. Mexico’s declining exports to PADD 3 has been directly due its
declining oil production. Canada has been the big winner with increasing exports to PADD 3.

US PADD 3 Gulf Coast Crude Oil Imports Canada, Mexico and Venezuela

The Disclaimer: The SAF Energy Blog is intended to provide general information only and is written for an institutional or sophisticated investor audience. It is not a recommendation of, or solicitation for
the purchase of securities, an offer of securities, or intended as investment research or advice. The information presented, while obtained from sources we believe reliable as of the publishing date, is not
guaranteed against errors or omissions and no representation or warranty, express or implied, is made as to their accuracy, completeness or correctness. This publication is proprietary and intended for
the sole use of direct recipients from Dan Tsubouchi and SAF Group. The SAF Energy Blog is not to be copied, transmitted, or forwarded without the prior written permission Dan Tsubouchi and SAF
Group. Please advise if you have received The SAF Energy Blog from a source other than Dan Tsubouchi and SAF Group
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Support for Mexico’s oil bottoming in Q2 = US PADD 3 Gulf Coast imports from Mexico should stop declining. We thought
the Pemex Q2 call on Friday was significant because we may finally be seeing Pemex actions/plans to support that
Mexico oil production has bottomed and will be returning to oil growth as we exit 2019. It looks like their focus on low
hanging fruit is working. Q2 oil production was flat each month at ~1.670 mmb/d, and basically flat to Q1. But different
than prior earnings calls, mgmt. gave a very detailed explanation of what they have been doing on the existing production
base and what they are doing to give near term oil production growth. The one thing that surprised us was that its almost
hard to believe that Pemex hadn’t been doing these basic maintenance activities. The are getting more out of the existing
production base and its seem like they are just doing what all operators do in terms of picking low hanging production
operations items. For example, Pemex said “Production during the second quarter has been successfully maintained,
thanks to specific actions aimed at managing the natural decline of production, some of these include the implementation
of more rigorous systematize process for integrated reservoir management, the intensified monitoring and follow-up
particularly in wells of the primary production assets, to increase operational efficiency and continuity of produced wells
and production facilities. And finally, increased maintenance works focused on base production such as cleanups,
stimulations and optimizations of producing wells.” This is oil 101. There were more comments on specific areas.

Pemex Mexico Oil Production
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Support for return to modest oil growth = increasing US PADD 3 Gulf Coast oil imports from Mexico. On the Q2 call,
mgmt. also provided a detailed commentary on how, post AMLO, they shifted to development drilling of land/shallow
water low E exploration and what looks like offsetting or even prior known smaller plays. The focus is on drilling these
plays that can also be tied in quickly. Its shifting capex away from big high impact. Pemex said “beginning in 2019, we will
increase and intensify exploration activities in onshore and shallow water basins and in areas adjacent to producing fields.
To this end, we plan to drill approximately 50 exploration wells, which represent more than doubled those drill in 2018.

The Disclaimer: Energy Tidbits is intended to provide general information only and is written for an institutional or sophisticated investor audience. It is not a recommendation of, or solicitation for the
purchase of securities, an offer of securities, or intended as investment research or advice. The information presented, while obtained from sources we believe reliable as of the publishing date, is not
guaranteed against errors or omissions and no representation or warranty, express or implied, is made as to their accuracy, completeness or correctness. This publication is proprietary and intended for
the sole use of direct recipients from Dan Tsubouchi and SAF Group. Energy Tidbits are not to be copied, transmitted, or forwarded without the prior written permission Dan Tsubouchi and SAF
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We will be focusing on wells located in low-risk areas adjacent to producing fields as well as from terrestrial areas to
ensure sustainability in the short medium and long terms. At the same time, we will be intensifying secondary recovery --
implementation of secondary recovery processes in order to increase the recovery factor and reserves in mature fields.
Secondly to boost hydrocarbon production via the following strategies, the accelerated development of discoveries which
includes the 20 new fields that have been described previously and in our presentations and the two complementary
developments in this fields of Onel and Yaxche. Accelerated development of remaining for -- [ph] exploitation fields of
have already been producing before this year. By increasing the drilling of development wells, and well covers and finally
to increase the recovery factor in mature field as well as reactivate the production of non-associated gas by a private
sector participation through the integrated service contracts for exploration and extraction.” There were more comments
on specific projects to support the near term development additions.

Pemex 5 Yr Plan 2019 — 2023 Crude Oil Production Forecast
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Support for refinery capacity increases = reduced demand for US petroleum product exports to Mexico. Another takeaway
from the Q2 call was on refining capacity improvements, which, like oil, sounded like Refining 101 work on maintaining
refineries. Pemex said “you can see on the graph that during the second quarter of 2019 crude oil processing at the
National Refining System average 595,000 barrels per day, marking in 90,000 barrels per day increase has compared to
the last quarter of 2018. It should be noted, that by the end of June 2019 crude oil processing averaged 645,000 barrels
per day. This recovery has been achieved due to an intensive maintenance strategy and processing plants, which we
started to implement in January 2019. During the first half of this year, we carried out repairs at six refineries of the
national refining system. This repair program allowed to the stabilization of processing levels.”

US PADD 3 Gulf Coast Gasoline Exports To Mexico
800

600

400

Thousand b/d

200

0
A AR
5-2.(\ 5\_‘.\ bna'f\

L]

B B ] y 1 & k-] 2
b\_“}:\ 5@("'\ 5\_‘}:\ bnac\'f\l 3\_“}:\ 5@("‘\ 5\1\"\ S.ac\'f\

Source: EIA
Makes TMX even more important as increasing Mexico oil production = increasing US PADD 3 Gulf Coast oil imports from

Mexico. US PADD 3 Gulf Coast refineries have always been the primary market for Mexico oil exports. Pemex may not
send all incremental oil export barrels to PADD 3, but we would expect to see at least 50% of any increased Mexico oil
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production to end up as increased oil exports to PADD 3. And any increased competition for Cdn heavy/medium crude in

the Gulf Coast has the potential to push back on (widen) WCS differentials.

Mexico Crude Oil Exports To US As % Of Total Crude Oil Exports
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S&P Dow Jones Indices Announces Changes
to the S&P/TSX Composite Index

NEWS PROVIDED BY
S&P Dow Jones Indices LLC.
Sep 13,2019, 17:15 ET

TORONTO, Sept. 13, 2019 /CNW/ - S&P Dow Jones Indices ("S&P DJI") today announces the rebalancing results
for the S&P/TSX Composite Index.

The following changes will be effective prior to the open of trading on Monday, September 23, 2019.

S&P/TSX COMPOSITE INDEX — September 23, 2019
COMPANY GICS SECTOR GICS SUBINDUSTRY
ADDED Ballard (El’_osv;/(e:éfglsjt;ems Inc Industrials Electrical Components & Equipment
ADDED Eqmﬁ‘.g’;%{’ Inc Financial Thrifts & Mortgage Finance
ADDED Sea?{igg(?ﬁf Inc Materials Gold
ADDED S""e(r%r)‘(’:g"\?ﬁ)'s Inc Materials Silver
ADDED WeSd°(”T‘eS)%‘\’/{fD'gi{‘es Ltd Materials Gold
DELETED Bir((:_rllgl;f:%e)rgy Energy Oil & Gas Exploration & Production
DELETED E”Sign(Eg‘igEy_S?)e”iceS Energy Oil & Gas Drilling
DELETED Kelt (E’g;'fgr)‘ Ltd Energy Oil & Gas Exploration & Production
DELETED N”Vi(?rtg)Er,:levr% Ltd Energy Oil & Gas Exploration & Production
DELETED Nex?_lfzgxl?'z;r%/ Ltd Energy Coal & Consumable Fuels
DELETED | Frecision grgggg)orporaﬁo” Energy 0il & Gas Drilling
DELETED Deveg‘;ﬁ%fﬁ%ﬁft?&gﬂ) Energy Oil & Gas Exploration & Production
DELETED | Sierra Wireless Inc (TSX:SW) 'T"efg{]r:;t(')‘;g Communications Equipment
DELETED TOR(‘%&?OGS)S Ltd Energy Oil & Gas Exploration & Production
DELETED Cann'(l'_lr_lés;:I{l_;IgiTn)gs Inc Healthcare Pharmaceuticals
DELETED Western (I:_%r)e(':s\;vl;rg;j E Materials Forest Products

For more information about S&P Dow Jones Indices, please visit www.spdji.com

ABOUT S&P DOW JONES INDICES

S&P Dow Jones Indices is the largest global resource for essential index-based concepts, data and research,

and home to iconic financial market indicators, such as the S&P 500° and the Dow Jones Industrial Average®.
More assets are invested in products based on our indices than products based on indices from any other



provider in the world. Since Charles Dow invented the first index in 1884, S&P DJI has become home to over
1,000,000 indices across the spectrum of asset classes that have helped define the way investors measure and
trade the markets.

S&P Dow Jones Indices is a division of S&P Global (NYSE: SPGI), which provides essential intelligence for
individuals, companies, and governments to make decisions with confidence. For more information,

visit www.spdji.com.

SOURCE S&P Dow Jones Indices LLC.

For further information: S&P Dow Jones Indices, index services@spglobal.com
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Dan Tsubouchi @Energy Tidbits - Sep 14 v
Oil up big on Monday. No Aramco status yet. Reuters” Two sources close to
the matter said 5 million barrels per day of crude production had been
impacted — close to half of the kingdom's output or 5% of global oil supply
#Oil #00TT

Houthi drones hit Saudi oil heartland, sources say crude flows...
Yemen's Iran-aligned Houthi group on Saturday attacked two plants at
the heart of Saudi Arabia's oil industry, including the world's biggest ...
& reuters.com

Q1 s O 14 0 If

Dan Tsubouchi @Energy_Tidbits - Sep 14 v
... EIA estimates 33 mmb oil storage tanks at Ras Tanura (Saudi's major oil
export terminal ~50 miles away) vs 3.4 mmb/d oil tanker loading capacity ie.
10 days. Bloomberg JODI data shows total Saudi oil stocks of 187.9 mm at
June 30. #0il #OOTT eia.gov/beta/internati...

Source: U S Energy Infoamation Admiunstrason. 1HS EDIN
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Dan Tsubouchi @Energy_Tidbits - Sep 14 hd
Mo Aramco status yet. Video isn't perfect, but hard to believe there won't be
an interruption. If so, potentially Very big to oil. ElA “Most of the il
produced in the country is processed at Abqaiq before export or delivery to
refineries” #0il #00TT ..

Drones hit 2 Saudi Aramco oil facilities, causes fires

Drone attacks claimed by Yemen's Houthi rebels have
caused fires at two major facilities run by Saudi ...

& youtube.com

KING NEWS
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Dan Tsubouchi @Energy_Tidbits - Sep 14 v
" Qil going up! KSA confirms drone strike at Abgaiq (largest oil processing
facility ~7mmb/d) and Khurais oil field (1.45 mmb/d light oil). No reports yet
of operations impact. Reminds all Aramco facilities are in reach of Houthi
long range drones 200TT #0il spa.gov.sa/viewfullstory....

Sewsce: US Energy laforssation Admiuustanon, THS EDIN
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Dan Tsubouchi @Energy_Tidbits - Sep 13 v
~ Recall Feb 24/2006, al Qaeda attack Abqgaiq, 2 pick up trucks with suicide
bombers, tried to drive thru a side gate at the Abqgaiq oil facility, security
guards opened fire, bombers detonated their bombs, did not cause any
major damage to Abgaiq. Yet WTI spiked $3.43/b #0il #00TT

Excerpt from

Base Prospectus dated 1 April 2019

SAUDI ARABIAN OIL COMPANY

Global Medium Term Note Programme

Crude Infrastroctuse
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Dan Tsubouchi @Energy Tidbits - Sep 13 ~
AP reporting “explosion and fire” at Saudi major oil processing facility
Abgaig in east KSA fire under control, online videos incl “sound of gunfire in
the background”. No word yet f/ Aramco. Any Abgaiq interruption will send
oil up big on Mon #0il #0OOTT

r

Yemen's Houthi rebels launch drones on 2 big Saudi ol sites

DUBAI, United Arab Emirates (AP) — Yemen's Houthi rebels launched
drone attacks on the world's largest oil processing facility in Saudi Arabi...
& apnews.com
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Dan Tsubouchi @Energy Tidbits - Sep 13 v
New Pemex slide deck reinforces Mexico is on track for increasing oil
production starting in 2020 ie. more medium/heavy oil exports to Gulf Coast
refineries and more competition for Cdn medium/heavy. See SAF 07/30 blog
on Mexico’s return to growth. #O0TT safgroup.ca/research/artic...
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Dan Tsubouchi @Energy_Tidbits - Sep 13 v
No one should be surprised to see the announced changes to S&P/TSX
Composite Index, effective open of trading on Mon Sept 23. Deletions incl 5
E&P (Birchcliff, Kelt, Nuvista, Peyto and TORC) and 2 service (Ensign and
Precision). #NatGas #00TT newswire.ca/news-releases/...

(ISX8)
Ensgn Enevgy Services i
T ;

DELETED (TSXESI) Energy Oil & Cas Dniing
DELETED Kekt Exploration Ltd Energy Qi & Gas Expleration & Production

(TSX: KEL)
DELETED NV":;:TJ? Lo Energy Ol & Gas Expleration & Production
peweTep|  NexOen Energylid Energy Cosl & Consumabe Fuels

[TSX NXE)
DELETED Precision Onlhm;-Camomban Energy Oil & Cas Driling

TSAFO)

Peyto Explosation & X
' Qa3 G on & P o
DELETED Development Corp (TSXPEY) Energy as Expleraton & Production
Swerra W TSX.-SW)
DELETED Seerra Wirehess Inc (TSX.SW) Information Communications Equipment
Technalogy
DELETED ‘ORCH(;: :"f_"); i Energy Oul & Cas Exploraton & Production
v CannTrust Holdings Inc Lo =
DELETED (TSKTRST) Healthcare Phamaceuticals
peleTeD | VSt ?s':s:_ﬁ';‘l e Materials Forest Products
5 1 3
O 3 Q 2 gy 1]
Dan Tsubouchi @Energy_Tidbits - Sep 12 v

Worth noting, Platts est HSFO consumption by scrubbers is likely higher than
expected. Yr end 2019, 2,400 scrubbers and 600,000 b/d HSFO. Yr end 2020,
>3,500 scrubbers extrapolated would be 875,000 b/d HSFO. #0CTT

. Dave Ernsberger @DaveErnsberger . Sep 9

Latest on scrubber watch: you can expect there to be 2,400 scrubbers in
place on January 1, allowing the consumption of 600,000 b/d of HSFO. By
the end of 2020, look for more than 3,500 scrubbers. #plattsAPPEC
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Dan Tsubouchi @Energy_Tidbits - Sep 12 s
Bloomberg: Shale Cheerleader Sheffield lowers Permian growth to ~0.6-0.7
mmb/d f/ next few yrs, was 1 mmb/d. See SAF July 3 blog A Big Plus To Post
2020 QOil If Saudi Is Even Directionally Right That Permian Plateau Is “In A
Year Or 2 Years Or 4 Yrs #00TT safgroup.ca/research/artic...

SAF crow

Blog Summary

A Big Plus To Post 2020 OIl If Saudi Is Even Directionally Right That
Permian Plateau Is “In A Year Or Two Years or Four Years"
Posted. July 3, 2008 4:00pm Mountan
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Dan Tsubouchi @Energy_Tidbits - Sep 12 v
For those not on their laptop. EIA Weekly Gas Storage data just out: For week
ending Sept 6/19, storage +78 bcf vs +81 bcf expectations, storage now
+393 bcf YoY, 8 weeks to go for Nov 1. #NatGas ir.eia.gov/ngs/ngs.hitmi
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Dan Tsubouchi @Energy_Tidbits - Sep 12 ~
Mew El Mino forecast: Increasing probability for neutral, not El Nino. ASC:
85% (was 675%) neutral, supports continued hurricane conditions. DJF, 58%
(was 53%) neutral, El Nino 293, better chance for nommal winter, El Mino
tends to be warm. #NatGas #00TT cponcep.noaa.goviproducts/analy...

CPC/IRI Early-Month Official ENSO Forecast Probabilities

Leason La Mina Meutral El Mo
ASO 2018 L 5% 0%
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Thx Bloomberg IEA OMR wrap: 2.5k scrubbers by yr end 2019 consuming
510k b/d of HSFD', almost 4k yr end 2020 consuming total 820k b/d HS5FO",
Reminds scrubber install capacity limits means scrubber increase/HSFO
consumption keeps increasing after IMO 2020 starts Jan 1, 2020, #00TT

o 1 23 i If

Dan Tsubouchi @Energy_Tidbits - Sep 12 v

IEA OMR "Floating storage of crude oil rose by 7.9 mb in August to 66.1 mb
due to an increase of numbers of tankers storing crude oil in Iran” ie.
~250,000 b/d Iran to floating storage. Iran 2,190 mmb/d in Aug means oil is
being snuck cut somewhere. #00TT iea.org/ollmarketrepor...

o 12 23 My If

Dan Tsubouchi @Energy_Tidbits - Sep 12 b
IEA OMR, negative takeaway, no reduction to oil demand growth rates, ~1.4
mmby/d lesser call on OPEC in H1/20 vs OPEC Aug prod, will need deeper for
longer OPEC cuts. much more in this weekend's Sept 15 SAF Energy Tidbits

iea.org/oilmarketrepor...

o 1 1 (VN My If

Dan Tsubouchi @Energy_Tidbits - Sep 12 W

Surprised experienced Birol wasn't more precise on his "about 1 mmb/d of
growth" for 2019 oil dernand growth Mon comment. IEA OMR today "Cur
2019 and 2020 global cil demand growth forecasts are unchanged at 1.1
mb/d and 1.3 mb/d, respectively”. 200TT iea.org/oilmarketrepaor...
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SAF NY Times “He shrugged when asked if he would consider easing the
sanctions to secure a meeting with iran. “We'll see what happens,” Mr. Trump
said" Still think more likely play is not object to France $15b LC deal to add
0.7 mmb/d Iran exports #0il #00TT
v L1 QO 3 gy i)

Dan Tsubouchi @Energy_Tidbits - Sep 11

SAF

For those not near their screen, ELA weekly cil inventory numbers. total of
oil, gascline and distillates in line. won't drive up price, but should be

T

generally supportive of price, WTI currently +%0.10 to $57.50. #00

Qil/Products Inventory Sept 6: EIA Vs EIA Expectations And Vs API

{million barrels) EIA Expectations APl
Qil -6.91 -2.90 -7.23
Gasoline -G8 -1.00 -4 46
Distillates 2.70 -0.90 0.62

4 89 4 80 11.07

Mote: There was no change to SPR oil stocks for Sept 6 week
Source EIA, Bloomberg
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OPEC Sept MOMR plus + minuses: OPEC +136,000 b/d in Aug to 29.74
mmkbk/d, OPEC 158,000 below qucta, US cil growth revised -65,000 b/d in
2019 and -165,000 b/d in 2020, cil demand growth revised -80,000 b/d in
2019 and -60,000 b/d in 2020, OECD stocks =36 mmb v 5 yr ave.
=0l 200TT
GPEC MOMR Secondary Sources For Aug 2010 Vs Guota Cut Levels

OPEC OPEC

MOMR MOMR

Volumtary  Secondary  Secandary
OPEC  [thousand Reference  Weluntany Production Sources For Sources For  Aug Less  Aug Less

Bpd Praguciian A Level  July 2019 Aug 2019 GQusls  Juy
Algeria 1.057 -3z 1025 1027 1.016 il -1
Angala 1528 47 1481 1395 1394 &7 1
Canga 28 A0 nse bt ] e 3 -7
Ecuador G524 =18 508 635 sar 8 2
Eaustarial Guires 127 -4 123 i 120 -3 =1
Gaban 1ar & 181 204 206 25 2
rag 4853 a8 4s 4738 4718 &7 4
Kuwait 2,809 -88 o 257 2,653 -T1 A7
higera 1,738 S 1688 1,780 1,868 1 85
Saudi Arabia 10,633 =322 10,311 9,687 9,805 -506 118
UAE 3,158 -5 34072 34074 3085 13 T
OPEC Cuota Caunires 26,748 &1z asma7  2eses 28778 <s7 gz
Iran 2218 2,134 -24
Libya 1078 1,058 5
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Should be other key investors, in addition to Saudi wealthy families, to drive
Aramco IPO success who might be less sensitive to IPO pricing. Perhaps as
part of broader relationship building with KSA, how about sovereign wealth
funds? #00OTT

swiinstitute.org/fund-rankings/...

Tap 20 Largest Soverelgn Wealth Fund Rankings by Total Assets
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«. Venezuela. Easy to blame Bolton f/ failure. Bolton viewed architect based
on an optimistic view Guaido could quickly push out Madureo, but that
stalled & mths ago. Any easing on 3 countries is potential negatve to il
especially Venezuela f/ heavy cil into Gulf Coast, #00TT

Q 71 Q1 Oy 1l
Show this thread
Dan Tsubouchi @Energy_Tidbits - Sep 10 hd

w Iran. Still other anti Iran in admin, but Bolton was strongest vs Iran and
against Rouhani meeting or any easing. Iran too smart to get trapped into
Trump playbock of talking without some sanction relief. But does Macron
see opening to have US not object to §15b LC? #00TT ...

Q2 131 02 M i
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Can Trurnp now blame Bolton for lack of success and shift or even ease on
Venezuela, Iran and Houthis? If removing the hawk eases policy, potential
negative to oil. Houthis, will US move on recent reports to start Houthi talks
to reluctantly drag Saudi into peace talks? #0CTT ...

o1 1 (VA & Il
Show this thread
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As expected, new EIA Short Term Energy Cutlook Sept reduces oil demand
growth forecasts. This month 2019 is +0.89 mmb/d YoY and 2020 is +1.40
mmkb/d Yo¥. Aug STEC for 2019 was +1.00 mmb/d YoY and 2020 +1.43
mmk/d YoY. #00TT eia.gov/outlooks/stea/...

Q ! (VAN Iy l
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Support for ABS signaling a longer and deeper OPEC+ cut is needed? CNBC
clip: ABS emphasizes need for OPEC consensus, “consensus building does
take time, and does take effort” "for a common path and common course”
#Qil #00TT cnbc.com/video/2019/09/...

Saudi Energy Minister Prince Abdulaziz On Corsensus Bullding in OFEC

CNBC 5:19 min video clip, i
trade wars.htmi

SAF created transcript of Questions and ABS answers,

Interviewer: “in our discussions before this session, you tafied about your rofe as a consensus bullder. How ove you gaing
to bring that to OPEC discussions, in terms of how you see your rofe in leading the kingdormn in these discussions >

ADS: “Very easy, ) wos privikeged twice. | leovrned cansensus buldling fram OPEC actually. The 30 sorme, 32 years of OPEC,

i terms of sheer respect, but in terms of small contribution to supply. Or being farge. Actually, OPEC decisions are mode
by consensus, 3o, it's o good compromise, it’s o heaithy compromise, becouse it ollows pavticiponts to hove o sense of
cwnership, And pes, & may toke tme and it may take effort, consensus building does take time, and dows take effort, and
does take 0 lot of mental energy to try to nce and others for path and couvse. The
mqmwmmmmeom.wymmmmmmmmnmg(nunmm
argument, if you have that fogic | think you cowld be comvining to the athers. If yow are not, pou show'd alow the others
to connnce you of something else. Bacouse otherwise, thot sense of ownershio woult not be ampified, end ! cannot
think of on aliance of anytiving or | connot even think of anything that you need o cttend with ¢ group of even
individuats, that they cannot congregate toward o approach for how they could attend to this, Be It OPEC ar
efsewhere, be it of the G20, G7, any forum, and any callabargtive work the notion of consensus buiiding is ¢
prerequisite,
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Japan LNG contract spot price Aug $5.30, -51% YoY, but up f/ July $4.70.
Continues to reflect weak LNG markets that were driven by the poor start to
LNG demand from a warm Asian winter in the face of increasing global
#LNG supply. Need a cold Asia winter meti.go.jp/english/statis...
NG Contract Base Spot Price in Japan $/mmbtu

201 2015 2016 2017 20172016 2018 20182017 2019 201372018

Jor 510.20 ST 10 $8.40 18 3% S11.00 1.0% $£30 -245%
Fed $760 $6.50 38 50 0% $10.50 24.7% $TS50 -292%
Mar $18.30 $8.00 na $6.30 na $8.30 ¥ $640 2713%
Ape 516.00 $7.60 420 $5.70 BT% §9.10 59.8% $520 429%
May 5180 na $410 §5.70 IHo% $8.20 43 9% $540 UM%
wurs $13.80 §7.60 nia nia na $3.30 na $550 409%
July 31180 §7.90 $5.80 $5.60 34% S0 7856% 870 530%
Aug stra0 $8.10 na §5.80 na $10.70 5% $30 -505%
Sept $1320 740 $570 $6 %0 na $10 60 536%

Dct $15.30 $760 $6.10 $8.20 4% $10.70 30 5%

Nov $14.40 $7.40 $7.00 $9.00 ZB6% S0 20.0%

Dac 51160 §740 §8 00 $10 20 T 5% 820 S0%
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SAF Additional ~162,000 b/d on average to hit Gulf Coast markets in Oct/Now.

US DOE allocated 9.875 ramb awards f/ SPR for Oct/Nov delivery: Phillips 66
3.9 mmb. Motiva (Saudi Arabia) 2.675 mmb. Shell 2.2 mmb. Marathon 1.1

mmb FOil #F0C
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Tadawul in 2019, CEO
wealthy famil
Nov 2017 anti corruption purge relatives = Aramco IPO co
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Saudi Aramco chief says IPO to happen 'very soon'
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CNDC 4:42 min viddeo clip. bl
wiived hitmi
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SAF created transcript of ASS answer to question on how do you assess where OPECH 157 ABS “WAthout bemng in o way
turning o segative evawalion (o the previous otfempts, but this time oround is different - different in guolily, different in
size, and diffevent o the sense of perpetualty. in the many attermpts that we have done, which were successfin, but they
were temporary in nature. They were there to ottend (o @ specific issue, @ specific time that when that issue s ctended
to, and aver time, things 90 back to where they were befare, And only at times of onisis, aither way by the woy, either due
o o silwation of lock of demond, this and thel, prople forget tha! progucers are (o share responsibilly to attend fo
penods of shortages either daven by wnexpected growth in gdemand, or even 03 @ result of some sart of supply o
coused by mony fox

It could be huvricanes, & could be wavs, It could b lack of invwestment s @ result
for @ long period of time. i 98, 1 was waling with friends in the US and ! still befieve | have o record of the drscussion we
Mo avad | (ol thome friends of mire that fower ol privey is the wery recipe for higher ol peices, (T turned oul | wes correct,
! onfy bring it becouse { was correct. But v reality that's the nature of smvestment. [ think the matunty that we got into os

fucers got us Mto OVECe. The maturing that we 9ol with our other party, the

¢ us to crvate the IEA, The
! one! Energy charter 15 also another piVor for o meaningfed way, o meoningfo! discossion, @ mean,
for the prody and consumers o nod anly intevoct, but oo to find 0 meo

o 2 issues that are celevant lo

f,

ul platfarm

ngfw! way on how they can get together, to

the modio

of stabiity and sustalnabilty. Witkaut which, we wil be each and
everyane of else wilY be acting sione, and [ think the fuagamental iesson that we o iraraed, being a prodecer country o
cansurmer o even an infevnotional of company o even o stade owed company, this industry has 1o hove the Astitulions
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Saudi Arabia Energy Minister Prince Abdulaziz bin Zalman al World Enengy Congress Sept 9, 2019

CMBC 4:42 min widso clig. Bl ps s onbo comdnde o 200 508008 saudi-enerpy-minister-apec-relabons - have.

b kil ?
SAF created Tran o o hora s il asbiess wihene OPECs (57 ARS “Withaul Aeg in a wy
furning a neg atlempty, bul this e oround s different - different in guolity, differsnt in

sire, and difffsnent o the seese of perpefualiy. n the many otfenyals Chal we hawe done, witioh woere successha, buf Haey
were bemporany in natere. They were Hhere to ottend o o speciic issue, @ speciic fime that when Hho! issue i otfended
i, and aver fime, things go back fo where they were beflare. And only af times af crisis, sither way by the way, either due
i silwedion of inck of demana, Ehis and Il prople forged Ml praducers ane fo share responsibildy to otfend fa
peviods of shortages sither driven by wwexpected growdh in demono, or sven o5 @ resuit of some sort of swpply criss,
caused by mowy foclors. IF coukd be umicanes, & could Be wavs, §F couwld be lock of investment o5 @ result of fower prices
Jar @ fong period af limse, i B8 1w wiitieg will renas in B U5 and | sl beivewe | have o record off ife iisiusiion we
et vl | Bl i friends af e that fawsrr ol pices s B wiry recipe for higher oif pices, If furned auf ¢ was gomect,
1 ey bving I devouse | was correct, Dol b realily Beal™s the aadure of avestment. | thiak the maludty thal we gal info o
provucers got us ishe OPECe. The mafuwing that we got with owr other party, the consumer, got us to creote Hhe IE4. The
tebernatiorme Enengy cinerter (s alks anafher piVer fov o meaningfed way, o meaningf! eYicsssion, o mpaslnglul plaffarm
for the producers end cansurmers b nod anly infevact, but ko be find o meaningfd way on Bow they can get topether, o
oitend ho issues bhat are relevant b the sohion of stabilthy and sustainobMty. Without which, we wi be eoch and
evevpane of ele wil be acting elome, and I ik the fundamental lesson thaf we o learmed] Baing a producer country o
CONSUMEr oF g an infematianal ol company o even g shede aweed company, His \ndustry has fo Rove e nshtutoss
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Positive to #0il Saudi energy minister Abdulaziz signaling longer OPEC+
deal w/ deeper cuts? CNBC clip, “this time around is different - different
in quality, different in size, and different in the sense of perpetuality”
“were temporary in nature” #00TT cnbo.com/video,/2019/09/...7
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Positive to #Oil Saudi energy minister Abdulaziz signaling longer OPEC+
deal w/ deeper cuts? CNBC clip, “this time around is different - different in
quality, different in size, and different in the sense of perpetuality” "were

)9/...7

SO

temporary in nature” #0CTT cnbc.com/video

Saudi energy minister: OPEC+ relations have evolved
The maturity we reached as pro

) t us to OPEC+, says Prince
Abdulaziz bin Salman, the new

gy minister.
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SAF Best sign Step 1 Aramco IPO ($50b on Tadawul) is coming soon at higher
than expected price? Bloomberg: KSA approached some of the wealthiest
Saudi families (inci some w/ relatives in Nov 2017 anti corruption purge) to
become anchor investors in IPO. #0OOTT

Saudi Arabia Said to Tap Kingdom's Richest to Anchor Aramco IPO
Saudi Arabia held discussions with some of the kingdom's wealthiest
families about becoming anchor investors in Aramco’s mammoth stake ...

& bloomberg.com
Dan Tsubouchi @Energy_Tidbits - Sep 9 W
SAF Mo specifics yet, but messaging f/ new Saudi energy minister Prince
Abdulaziz @ WEC is one of reassuring #Cil markets. Bloomberg: Abdulaziz *|
think fundamentally Saudi Arabia's energy policy is resting on few pillars. The
pillars don't change” More snippets to come today. #00TT
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SAF " |EA Exec Director Birol to Bloomberg TV @ WEC today, reducing 2019 oil
demand to "about 1 mmbd of growth™ due to economy, US/China, Brexit in
Sept 12 OMR. Was +1.1 mmb/d, energy agencies tend to take down demand
in steps, not 1 shot, so likely more in Oct OMR #00TT #0il

O 11 (Wi o If
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As expected, continue to see analysts lower oil demand growth/price
forecasts post Labor Day, UBS is latest, now 2020 demand growth +0.9
mmb/d YoY. Expect EIA STEQ (Sept 10), IEA OMR (Sept 12), OPEC MOMR
(Sept 11) to lower oil demand forecasts in Sept monthly reports. 201 200TT

1o¥ Inorease In Warkd And China Ol Demand - 1A, IEA and OfA
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Our weekly SAF Sept 8, 2019 Energy Tidbits memo was just posted our SAF
Group website. This 32-pg energy research piece expands upon and covers
many more items than tweeted this week. See the research section of the
SAF website, 20il #NatGas #O0TT safgroup.ca/research/trend...
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Energy Tidbits Sept8, 2019

Mudscee by Den Teboxts

Will al Falih Out/Prince Abdulaziz In As Saudi Energy Minister
Mean Any Change In Oil Market Balancing Approach?

Welkcome 10 new Energy Tiibts momo readers. We are contnung % a3 new readens % owr Energy Tidbits
memo and energy blogs.  The focus and concapt for the memo was set in 1889 with input Yom PMs, who were
lotking for researnth (Both positve Bnd NegRTVe Rems ) it helped them shape their Pvsmest s 1 the anergy
mﬂmbummuyb-ym Qur prionty wirs Aned St is 10 POL ST part N evests. bul nlepeet
and point out I3 our revsew o invesior days, conferences and samings calls

on sector Mnm»nmwmmommmm
Ouwr target is to wete on 43 to 50 weekends per yoar and %0 send out by NOON MouNtain Sme.

Thin wmek s oo baghlighis

1. Waitino on Saudi sianals F ihere will be anv shift in Saud oil coliey with Al Faiih out. Prince Abduiaziz in as Saudl
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