Australasian Transport Research Forum 2023 Proceedings
29 November — 1 December, Perth, Australia
Publication website: http://www.atrf.info

Petrol prices in Australia

David Gargett
Bureau of Infrastructure and Transport
Research Economics, Canberra

Email for correspondence: david.gargett@infrastructure.gov.au

Abstract

Australian petrol prices are determined by movements in the world oil price, the Australian
exchange rate, and numerous other components of the price chain. This paper models these
factors, examines a short-term scenario for the world oil price and shows how it would translate
into movements in Australian retail petrol prices. Detailing the chain allows an understanding
of what is going on during periods of rapid changes, such as during the COVID pandemic, as
well as what is behind the long-term trends and thus what might be expected in the foreseeable
future.

1. Introduction

The transport of goods and people in Australia is affected by many trends. One of the most
important of these trends, given the dependence of mobility in Australia on liquid fuels, is that
of the price of fuel (petrol, diesel, LPG, aviation turbine fuel and avgas). Using the retail petrol
price as an example, the following analysis shows how these trends can be conceptualised
and simulated. The conceptual framework developed allows for an understanding of the forces
involved in generating trends in Australian petrol prices.

2. The petrol price chain overview
The basic mechanism of the fuel price chain is depicted in Figure 1.

Potential supply is a measure of the long-run, business-as-usual level of possible world oil
supply, balancing the depletion of older fields by new field development and non-conventional
sources of total liquids (where total liquids equals the sum of conventional crude oil, non-
conventional crude, and other liquids fuel sources). Actual supply (equal to actual demand) is
determined by the interaction of the Organisation of Petroleum Exporting Counties (OPEC)
surplus decisions and the oil price. Brent oil price in Special Drawing Rights (SDRs) per barrel
is determined by the change in the ratio of oil supply to world Gross Domestic Product (GDP),
as well as by the level of world oil stocks relative to oil supply.

Once the Brent oil price is set, putting the price through the Australian exchange rate, and
multiplying by 0.61 (a ratio that converts dollars per barrel to cents per litre) gives Brent oil
price in Acl/litre. Then adding a processing cost margin gives the Singapore MOGAS95 price.

Then adding excise, and Goods and Services Tax (GST — applied to “MOGAS + excise” giving
pre-wholesale GST), gives MOGAS + tax.

Adding wholesale costs and wholesale cost GST gives the Australian Terminal Gate Price
(TGP).

Then adding retail margins and retail GST results in the Australian retail petrol price (price at
the pump).
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The paper examines each of these steps, starting with the world oil price mechanism.

Figure 1: The petrol price chain
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3. Determinants of the Brent oil price

The potential world oil supply is equivalent to the long-run supply forecasts generated by
various agents, for example the International Energy Agency (IEA 2022). Actual supply in the
short-run (equal to demand) is determined by the additional interaction of levels of OPEC
surplus with the price of oil. Figure 2 shows the relationship between the change in the 9-
quarter average of the ratio of world oil demand to world GDP lagged 4 quarters after 2014
(see variable 10 in the Data list), and the Brent oil price expressed in real Special Drawing
Rights (SDRs) per barrel. Figure 3 shows the real Brent SDR oil price and stocks adjusted
(variable 14 in the Data list) - the ratio of world oil stocks (previous 3 quarters) to long-term
stocks (last 7 years). Both variables show an influence (inverse) on the Brent oil price.

Figure 2: World oil demand/price relationship

100 10

90
80
70
60
W

0 -10

real 2021 SDRs per barrel

%\
}
change in Liquids/GDP ratio

@ Real 2021 Brent SDRs chLig/GDP ratio

Figure 3: World oil stock/price relationship
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Table 1 shows a regression on the Brent oil price using the change in liquids/GDP ratio, the
stock/ supply ratio and dummy variables.

Table 1: The real Brent oil price regression

Coefficients t-Statistic

Constant 197 21.9 ***
ChLigs/GDP ratio —6.87 —27.2 ***
Stocks adjusted -1.5 —17.4 ***
dumlow -23.3 =27.6 ***
dumGFC? -38.1 -11.7 Fkx
dumhi 17.9 13.3 ***
dum99P 18.7 4,11 ***
dumUkraine 14 3.26 ***
Dum COVID -10.3 -2.01 *
dumRussiaCap -9.17 -2.01 *
Observations 213

R? 0.9748

Adjusted R? 0.9480

Residual Std Error 5.00

F-Statistic 430.4

Note: Significance values: *** <0.001, ** <0.01, * <0.05, . <0.1.
Source:  BITRE estimates.

The fit of the prediction from the equation to the real Brent oil price is shown in Figure 4. The
Brent oil price is the first of the five steps on the petrol price ladder in Figure 1.

Figure 4: Actual and predicted real Brent oil price
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4. The Australian petrol price ladder

The next steps are to 1) convert the Brent SDRs/barrel oil price to A$/barrel, 2) multiply by
0.61 to convert to Ac/litre, and 3) compare to Singapore MOGAS95 in Ac/litre. Figure 5 shows
the fit of the resulting Brent oil price and Singapore MOGAS95 price, both in 2011-12 Acllitre.

Figure 5: Brent oil price and Singapore MOGAS95
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Being a processed fuel, MOGAS is usually a fairly constant margin above the Brent oil price,
as shown in Figure 5. The exceptions are times of oil market chaos — for example the Global
Financial Crisis in late 2008 and the COVID crisis in March 2020. The model for the processing
cost margin between Brent oil and MOGAS involved setting three levels — pre-2003,
December 2018 on, and in between — as well as dummies for extremes — September 2006,
the GFC, COVID and the war in the Ukraine. The fit of the equation to the processing cost
margin is shown in Figure 6. Adding the predicted processing cost margin to the Brent oil price
gives the forecast for MOGAS shown in Figure 7. MOGAS is the second of the five steps on
the petrol price ladder in Figure 1.

Figure 6: Margin between Brent and MOGAS
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Figure 7: MOGAS and its forecast from Brent oil
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The next calculation is to add excise (Federal plus State) and pre-wholesale GST to the
MOGAS price, where pre-wholesale GST is 0.1*(MOGAS + excise). The result is
MOGAS+tax, the third step on the petrol price ladder in Figure 1.

Wholesale cost is next. It is defined as the difference between MOGAS+tax and the Terminal
Gate Price (TGP). It includes pre-GST wholesale cost and wholesale GST (calculated as
.1/1.1*wholesale cost). Wholesale costs are shown in Figure 8. Extremely noisy, they can best
be forecast as constant in real terms, except for extreme periods — September 2006, the GFC,
COVID and September 2022.

Figure 8: Wholesale costs and forecasts
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Figure 9 shows the result of adding forecast wholesale costs to MOGAS + tax, giving the
forecast Terminal Gate Price (TGP), the fourth step on the petrol price ladder in Figure 1.

Figure 9: Terminal Gate Price and its forecast from MOGAS + tax
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Retail cost is next. It is defined as the difference between the retail petrol price and the
Terminal Gate Price (TGP). It includes pre-GST retail cost and retail GST (calculated as
.1/1.1*retail cost). Retail costs and their forecast are shown in Figure 10. Extremely noisy, they
can best be forecast as three levels — March 2000 to September 2008, September 2009 to
March 2015, and June 2015 on — as well as a COVID dummy.

Figure 10: Pre-GST retail costs and forecast
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Adding retail costs to the Terminal Gate Price gives the Australian retail petrol price, the fifth

and last step on the petrol price ladder in Figure 1. Figure 11 shows the retail petrol price and
its forecast from TGP + retail costs.

Figure 11: The Australian petrol price and its forecast from Terminal Gate Price
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Figure 12 shows all five of the major steps on the Australian petrol price ladder: (1) the Brent

oil price, (2) MOGAS95, (3) MOGAS + tax, (4) the Terminal Gate Price, and finally (5) the
Australian retail petrol price.

Figure 12: The Australian petrol price ladder in real currency
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Converting back to nominal cents/litre, the ladder is shown in Figure 13.
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Figure 13: The Australian petrol price ladder in nominal currency
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5. The Australian exchange rate

In Figure 1, before the Brent oil price is translated into Singapore MOGAS, we come to the
Australian dollar ($A) exchange rate, which plays a crucial part in determining Australian fuel
prices. But what determines the value of the Australian dollar? Its value is, for the most part,
set by the value of the US currency (both expressed in terms of a basket of Western currencies
— the so-called ‘Special Drawing Rights’ SDRs). As Figure 14 shows, there is an inverse
relationship between the SDR values of the US and Australian currencies. The strength of the
US dollar is what took our currency to 50 cents against the US dollar in 2001, and its

subsequent weakness during the early 2010s is what took the Australian dollar to over one
USS.

The other factor for the Australian currency is the level of commodity prices (in SDRs). As

shown in Figure 14, there is a direct relationship between high commodity prices and a dollar
that is higher than it would be from the effect of the US currency alone.

Figure 14: Movements in the SDR Values of the US and Australian dollars
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A regression with SDRs/$A as the dependent variable, used SDRs/US$ plus commaodity prices
in SDRs and dummy variables to come up with the equation in Table 2.

Table 2: The SDRs/$A regression

Coefficients t-Statistic
Constant 1.08 37.6 ***
SDRs/USS -0.893 —23.0 ***
Commodity prices (SDRs) 0.00103 13.3 ***
dumGFC -0.111 —10.5 ***
dumHi2 0.123 16.8 ***
Observations 92
R? 0.9538
Adjusted R? 0.9517
Residual Std Error 0.0155
F-Statistic 449.0

Note: Significance values: *** <0.001, ** <0.01, * <0.05, . <0.1.
Source:  BITRE estimates.

With SDRs/US$ assumed to fall from 0.76 to 0.73, and the commodity price index assumed

to remain constant at 100, the forecast US$/$A rises from 0.70 to 0.75, as shown in Figure
15. This forecast was used in the price chain forecasts.

Figure 15: Movements in the Australian dollar
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5. Summary

There are several implications of the above analysis:

e The future potential supply of oil onto world markets and the short-term movements in
oil stocks have major implications for oil prices.
[ ]

There is a fairly stable translation mechanism from world oil prices to Australian petrol
prices.

10
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¢ Akey element of this translation mechanism is the value of the Australian dollar, which
is shown to depend in the long run on the value of the US currency, plus shifts in long-
run expectations about commodity prices received by Australia.

o There are seven cost rungs on the price ladder outlined above: Brent-to-Mogas margin,
excise, pre-wholesale GST, pre-GST wholesale costs, wholesale GST, pre-GST retail
costs, and retail GST. Although they are extremely variable, rough trend estimates can
be established.

e This allows use of the price ladder to examine different oil price scenarios and their
likely impact on Australian petrol prices. Thus, there exists a fairly stable mechanism
for translating assumptions about world oil markets into retail petrol prices at the pump
in Australia.
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Data: Sources and Calculations

1 Brent Crude US Energy Information Administration (EIA) Petroleum and other liquids Europe Brent
Spot Price FOB (Dollars per Barrel) (eia.gov)

2 US CPI Trading Economics https://tradingeconomics.com/united-states/consumer-price-index-cpi

3 Real Brent US$/b (1) /(2) * 269.3 (June 2021)
4 SDR/US$ Special Drawing Rights per US dollar Historical Data | RBA ((SDR/$A) / (US$/$A))
5 Real Brent SDR/b (3) / (4)

6 Actual Liquid Supply Gb/yr World oil production, US Energy Information Administration (EIA) Short-
term Energy Outlook (mb/day*365/1000) Short-Term Energy Outlook - U.S. Energy Information
Administration (EIA)

7 World GDP US Energy Information Administration (EIA) Short-term Energy Outlook Short-Term
Energy Outlook - U.S. Energy Information Administration (EIA)

8 Smoothed Liquids/GDP ratio 9-quarter centred moving average of (6)/(7)
9 Change in Liquids/GDP 4-quarter percentage change in 8

10 Smoothed, lagged change in Liquids/GDP 9-quarter centred moving average of 9, lagged 1 year
from 2014 on.

11 Stock Drawdown US Energy Information Administration (EIA) Short-term Energy Outlook 3atab.pdf
(eia.gov)

12 World Stock Previous quarter stock + (11*365/4*1000)
13 7-year average World Stock Average of past 7 years of 12.
14 World Stock Adjusted Average of past 3 quarters of 12 divided by 13, lagged 2 quarters pre 2010.

15 to 20 Brent, MOGAS, Excise, TGP, Petrol Price Quarterly report on the Australian petroleum
market - June quarter 2022 | ACCC Excise data - Dataset - data.gov.au

21 US$/$A Historical Data | RBA
22 SDR/$A Special Drawing Rights per Australian dollar Historical Data | RBA
23 SDR/US$ Special Drawing Rights per US dollar Historical Data | RBA ((SDR/$A) / (US$/$A))

24 Commodity Prices Index in Special Drawing Rights Index of Commodity Prices 2023 | RBA
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3.16

3.29

3.76

4.19

4.66

5.31

6.09

6.88

7.54

9.64
10.40
11.81
12.49
12.12
12.92
12.30
12.15
12.16
12.34
12.77
13.25
14.15
15.27
16.13
17.57
19.06
19.88
21.22
23.50
25.51
27.66
30.49
32.48
33.64
33.99
33.36
33.07
34.02
32.54
31.69
30.39
29.53
28.79
28.08
27.13
26.89
26.84
26.35
25.34
24.60
22.16
22.28
22.99
23.64
15.88
15.92
16.25
16.30
17.37
18.72
19.67
21.04
20.22
19.87
19.04
19.19
17.37
17.03
17.72
17.72
17.97
17.70
25.01
32.46
18.94
19.10
20.00
20.39
19.66
20.05
21.57
19.21
16.90
15.76
14.97
13.08
11.87
12.61
13.29
12.87
12.20
14.69
15.98
16.30
16.55
18.91
21.24
20.92
19.44
19.88
20.32
19.38
18.23
17.59
16.49
15.37
15.36
17.47
20.34
21.69

us cpl

38.1
38.6
39.0
39.6
39.9
40.3
40.7
41.0
413
416
41.9
42.4
43.0
43.9
44.8
45.9
47.3
48.6
49.9
515
52.6
53.2
54.3
55.3
55.9
56.4
57.3
58.1
59.2
60.2
61.1
62.0
63.0
64.5
66.0
67.5
69.2
71.4
73.7
76.0
79.0
81.7
83.2
85.6
87.9
89.8
92.3
93.8
94.6
96.0
97.6
97.9
98.0
99.1
100.1
101.1
102.5
103.5
104.4
105.3
106.3
107.2
107.9
109.0
109.6
109.0
109.7
110.5
111.8
113.1
114.3
115.3
116.2
117.6
119.0
120.3
121.7
123.6
124.6
125.9
128.0
129.3
1315
133.8
134.8
135.6
136.6
137.7
138.7
139.7
140.8
142.0
143.1
144.1
144.8
146.0
146.7
147.5
148.9
149.8
150.9
152.1
152.9
153.7
155.1
156.4
157.3
158.7
159.6
160.0
160.8
161.7
162.0
162.5
163.4
164.1
164.7
166.0
167.2
168.4

2021
uss/b

2021
SDR/b

ATRF 2023 Proceedings

Real Brent SDR/USS Real Brent predicted Supply

22.29
21.98
21.50
21.72
22.60
22.39
22.17
22.01
21.83
21.69
21.52
21.30
20.97
20.54
22.97
23.79
54.19
52.77
51.33
54.97
53.82
53.18
52.13
51.19
53.35
54.70
56.39
60.62
59.52
58.50
60.33
60.75
59.72
58.40
57.07
55.77
56.84
62.79
88.00
102.80
114.94
122.57
115.23
107.65
109.55
105.43
98.91
95.53
83.87
91.97
89.79
87.62
76.71
78.09
79.93
74.80
74.67
74.39
70.67
66.05
64.53
65.86
65.30
67.90
3272
31.37
32.25
36.86
40.82
43.60
44.97
40.46
36.46
37.00
32.42
30.40
38.93
41.11
37.58
41.00
41.68
33.37
54.08
65.34
41.43
37.44
39.21
40.23
34.86
38.53
38.41
36.41
34.29
34.16
30.69
28.01
25.65
29.32
30.38
29.74
30.15
32.05
28.57
29.73
32.25
33.58
35.79
40.00
35.72
3039
31.00
31.22
23.47
22.15
20.51
18.36
18.47
25.09
33.20
38.40

1.00
1.00
0.99
0.99
1.01
1.01
1.02
1.05
1.06
1.06
1.06
1.07
1.17
1.21
1.21
1.21
1.21
1.21
1.19
1.21
1.25
1.24
1.18
1.18
1.16
1.15
1.15
1.16
1.16
1.16
1.17
1.19
1.23
1.23
1.27
1.31
1.29
1.28
1.31
1.30
1.29
1.31
1.31
1.28
1.23
1.17
1.13
1.17
1.13
111
1.08
1.08
1.09
1.08
1.05
1.05
1.05
1.04
1.01
0.99
0.97
0.99
1.04
1.09
1.13
117
1.21
1.21
1.28
1.29
1.28
1.36
1.37
1.35
1.30
1.35
1.31
1.26
1.27
1.30
1.31
1.32
1.38
1.43
1.40
1.33
1.34
1.39
1.38
1.40
1.46
1.39
1.39
1.41
1.41
1.38
1.40
1.43
1.46
1.47
1.51
1.57
1.51
1.49
1.46
1.45
1.45
1.44
1.39
1.38
1.36
1.36
1.35
1.34
1.35
1.40
1.37
1.34
1.37
1.37

22.29
22.01
21.66
21.85
22.48
22.27
21.71
21.05
20.53
20.40
20.24
19.89
17.98
17.03
19.04
19.72
44.92
43.75
43.07
45.48
43.08
42.83
44.15
43.54
45.81
47.72
48.99
52.46
51.49
50.29
51.76
50.94
48.71
47.54
44.92
42.64
44.16
49.15
67.37
78.86
89.11
93.55
87.75
84.05
88.93
89.90
87.16
81.98
74.26
82.53
82.94
81.00
70.64
72.60
75.95
71.09
70.94
71.52
70.00
66.68
66.26
66.29
62.66
62.56
28.87
26.86
26.75
30.46
31.99
33.82
35.20
29.71
26.60
27.33
25.01
2254
29.72
32.60
29.62
31.62
3172
25.36
39.26
45.74
29.54
28.15
29.18
28.87
25.18
27.57
26.30
26.24
24.75
24.14
21.83
2031
18.38
20.55
20.85
20.24
20.00
20.39
18.88
19.91
22.06
2321
24.61
27.72
25.78
21.98
22.79
22.88
17.44
16.54
15.23
13.12
13.48
18.65
24.26
27.93

20.76
21.33
23.05
19.92
17.33
14.87
12.19
14.90
17.06
18.53
19.37
19.86
20.47
21.65
23.60
26.23
29.19
3211
34.67
42.39
43.34
48.91
53.32
51.05
54.32
52.05
50.40
49.52
49.36
49.86
50.92
52.38
54.05
55.71
57.37
59.07
61.08
63.66
66.79
70.43
74.25
77.94
81.30
84.00
85.86
86.70
86.43
85.21
83.33
81.07
78.66
76.28
74.03
72.05
70.47
69.17
68.04
66.97
65.79
64.55
58.59
57.23
55.93
54.69
34.98
34.19
33.63
33.37
33.32
35.13
36.88
36.66
34.72
3417
33.76
3236
29.82
29.89
30.68
29.71
29.22
28.48
37.77
46.49
27.43
28.98
29.81
29.06
28.02
28.09
28.70
26.67
2332
21.15
2013
17.79
15.86
16.39
16.76
16.00
14.68
16.81
18.90
19.43
19.97
22.87
25.41
25.00
24.05
24.59
25.43
24.04
22.88
2211
20.51
18.31
18.61
21.42
2432
25.63

GDP  Liquids/GDP  ch Liq/GDP

6 7 8
Gb
Actual
Liquid World smoothed
15.73 255 0.060
16.05 259 0.061
16.48 261 0.061
16.91 263 0.061
17.33 266 0.062
17.76 268 0.063
18.03 271 0.063
18.29 274 0.064
18.56 277 0.065
18.82 279 0.066
19.03 283 0.066
19.24 287 0.067
19.45 291 0.067
19.66 295 0.067
20.13 300 0.067
20.60 305 0.067
21.08 310 0.067
2155 315 0.067
21.58 316 0.067
21.60 318 0.068
21.63 319 0.068
21.66 321 0.068
2142 321 0.068
21.18 322 0.068
20.94 322 0.067
20.70 323 0.067
21.06 327 0.066
2143 331 0.066
21.80 336 0.065
22.16 340 0.065
2241 343 0.065
22.65 347 0.065
22.90 350 0.065
23.14 353 0.065
23.19 357 0.065
23.24 360 0.065
23.28 364 0.065
23.33 367 0.065
2359 371 0.065
23.85 375 0.065
24.11 378 0.064
24.38 382 0.064
24.12 384 0.064
23.86 385 0.064
23.60 387 0.063
23.35 388 0.063
23.03 390 0.062
2272 392 0.062
2240 394 0.061
22,09 39 0.060
21.87 397 0.059
21.65 397 0.058
21.44 398 0.057
2122 398 0.056
2118 401 0.055
21.13 404 0.055
21.09 406 0.054
21.05 409 0.053
21.18 414 0.053
2131 419 0.052
2144 424 0.052
21.58 429 0.052
21.58 433 0.051
21.59 437 0.051
2160 441 0.050
2161 445 0.050
21.82 449 0.050
22.02 452 0.049
22.23 456 0.049
22.44 460 0.049
22.50 464 0.049
22.56 468 0.049
22,63 473 0.049
22,69 477 0.048
2291 483 0.048
23.12 488 0.048
2334 493 0.048
2356 499 0.048
2368 504 0.048
23.79 508 0.047
2391 513 0.047
24.03 518 0.047
2412 522 0.047
2421 526 0.047
24.30 530 0.047
24.40 534 0.046
24.34 537 0.046
24.28 539 0.046
24.22 542 0.046
24.16 545 0.046
24.15 548 0.045
24.15 552 0.045
24.14 555 0.045
24.14 559 0.044
24.19 561 0.044
24.23 563 0.044
24.28 565 0.044
24.33 566 0.043
24.49 571 0.043
24.65 575 0.043
24.80 580 0.043
24.96 584 0.043
25.14 589 0.043
25.32 593 0.043
25.50 597 0.043
25.68 601 0.043
25.83 607 0.043
25.98 612 0.043
26.14 617 0.043
26.29 622 0.043
26.48 627 0.043
26.67 632 0.042
26.86 638 0.042
27.05 643 0.042
27.21 647 0.042
27.37 651 0.042
27.52 655 0.042
27.68 658 0.042
27.62 664 0.042
27.56 669 0.042
27.49 674 0.042
27.43 679 0.042
27.69 686 0.041
27.94 694 0.041

2.367

2.252

2.192

2.349

2.712

3.274

3.976

4.442

4.683

4.712

4.393

3.819

3.004

1.962

1.027

0.448

0.204

0.279

0.598

0.835

0.994

1.078

0.859

0.381
-0.350
-1.334
-2.282
-2.847
-3.034
-2.840
-2.278
-1.617
-0.865
-0.029

0.519

0.690

0.494
-0.056
-0.676
-1.124
-1.406
-1.528
-1.412
-1.400
-1.492
-1.688
-2.220
-2.909
-3.760
-4.778
-5.634
-6.179
-6.411
-6.324
-6.082
-5.761
-5.353
-4.854
-4.419
-4.040
-3.717
-3.452
-3.168
-2.955
-2.817
-2.757
-2.784
-2.718
-2.563
-2.318
-1.897
-1.543
-1.256
-1.035
-1.058
-1.149
-1.307
-1.529
-1.580
-1.563
-1.479
-1.331
-1.284
-1.295
-1.363
-1.488
-1.570
-1.663
-1.767
-1.883
-2.052
-2.215
-2.374
-2.528
-2.624
-2.604
-2.468
-2.214
-1.902
-1.599
-1.305
-1.020
-0.802
-0.634
-0.517
-0.449
-0.367
-0.323
-0.316
-0.346
-0.426
-0.509
-0.595
-0.684
-0.727
-0.714
-0.649
-0.532
-0.407
-0.444
-0.639
-0.989
-1.499
-1.900

10
(lagged 1 year
2014 on)
9Qcentred
chLiq/GDP

3.89

3.81

3.56

3.17

2.69

2.21

1.75

1.35

1.04

0.83

0.70

0.63

0.54

0.37

0.09
-0.30
-0.73
-1.15
-1.53
-1.80
-1.94
-1.90
-1.70
-1.37
-1.00
-0.66
-0.42
-0.30
-0.27
-0.35
-0.50
-0.71
-0.96
-1.20
-1.44
-1.69
-1.98
-2.35
-2.81
-3.34
-3.90
-4.43
-4.92
-5.32
-5.59
-5.71
-5.67
-5.49
-5.22
-4.89
-4.54
-4.19
-3.86
-3.58
-3.35
-3.16
-2.99
-2.84
-2.66
-2.48
-2.29
-2.10
-1.91
-1.73
-1.57
-1.45
-1.37
-1.34
-1.33
-1.34
-1.36
-1.39
-1.41
-1.43
-1.44
-1.45
-1.47
-1.52
-1.60
-1.70
-1.82
-1.95
-2.08
-2.19
-2.28
-2.33
-2.33
-2.28
-2.18
-2.03
-1.84
-1.62
-1.38
-1.16
-0.96
-0.78
-0.64
-0.53
-0.46
-0.43
-0.43
-0.45
-0.48
-0.52
-0.55
-0.58
-0.58
-0.58
-0.60
-0.64
-0.73
-0.86
-1.03
-1.22
-1.42
-1.61
-1.77
-1.86
-1.89
-1.86

11
mb/day

Stock
Drawdown

1.71
-0.04
-1.91
-0.11

1.32
-1.55
-1.25

0.84.
-0.7
-1.94

-0.92
-1.37
0.38
-0.39
0.71
0.07
-1.6
0.61
1.58
-0.61
-1.9
0.13
0.54
-0.82
-1.51
0.58.
15
-1.8

0.6
17
-1
-1.2
1.8
17
-1.4
-1.3

0.1
-1.4
-1.8

0.1
-1.3
-2.8
-0.7

1.6

0.7
-0.1

03

12
Gb

World
Stock

a.45
a.45
a.45
a.45
a.45
a.45
a.45
a.45
a.45
a.45
a.45
a.45
a.45
a.45
a.45
4.45
4.45
4.45
4.45
a.45
a.45
a.45
4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.29
4.29
4.47
4.48
4.36
4.50
4.61
4.61
4.54
4.60
4.78
4.69
4.77
4.89
4.86
4.90
4.83
4.82
4.97
4.91
4.77
4.83
5.00
4.99
4.94
5.01
5.15
5.10
4.96
5.13
5.22
5.16
5.01
5.11
5.22
5.05
4.90
5.03
5.14
5.05
5.04
5.17
5.34
5.33
5.45
5.70
5.76
5.62
5.55
5.56
5.54
5.35

13
Gb
7yr aver
World
Stock

a.45
a.45
4.45
a.45
a.45
4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.44
4.44
4.44
4.44
4.44
4.44
4.44
4.45
4.45
4.45
2.47
4.47
4.48
4.50
4.51
4.52
4.54
4.55
4.56
4.58
4.59
4.60
4.62
4.64
4.65
4.67
4.69
4.71
4.73
4.75
4.77
4.79
4.82
a.84
4.87
4.88
4.90
4.92
4.93
4.95
4.96
4.98
5.00
5.02
5.04
5.06
5.09
5.12
5.14
5.16
5.18
5.19

14
percent
(lag2Q
pre 2010)

stock adj'd

100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0

98.8

97.8

98.1

99.5

99.9
100.2
101.2
103.0
103.1
103.0
104.1
105.0
106.1
106.7
107.7
108.3
107.5
106.9
107.2
107.4
106.7
105.4
105.8
106.9
107.3
107.1
107.8
108.5
107.6
107.1
107.4
108.3
107.0
105.7
105.5
105.3
103.5
101.9
102.1
102.8
102.7
102.5
104.1
105.6
107.0
108.9
1113
111.8
110.4
108.6
107.6

dum
low
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uss/b

Us$/b

nominal Brent predicted

26.93

23.17

USCPI
170.1
171.4
173.0
174.2
175.9
177.1
177.6
177.5
178.1
179.5
180.4
181.5
183.4
183.1
184.4
185.1
186.7
188.2
189.4
191.4
192.4
193.7

2021
uss/b

2021
SDR/b

Real Brent SDR/US$ Real Brent 29.4331

1.35
133
131
129
1.28
1.26
1.28
1.27
1.24
1.29
132
133
1.37
1.40
1.39
1.45
1.48
1.46
1.46
1.52
1.52
1.49
1.45
1.44
1.44
1.47
1.48
1.50
1.50
1.52
1.54
1.58
161
1.63
1.58
1.52
1.49
1.53
1.56
1.59
153
1.49
1.53
1.55
1.57
1.60
1.59
1.56
1.55
1.52
1.52
1.54
152
1.50
1.52

ATRF 2023 Proceedings

6
Gb
Actual

Liquid World smoothed
GDP  Liquids/GDP ch Liq/GDP

Supply
28.19
28.45
28.45
28.45
28.45
28.45
28.39
28.34
28.28
28.23
28.46
28.70
28.94
29.18
29.52
29.86

701
708
711
714
717
720
723
727
730
733
739
744
749
754
762
770
777
785
792
799
806
813
821
829
837
845
853
861
869
877
881
884
888
891
887
882
878
873
882
891
900
910
917
924
931
938
943
949
955
961
967
974
980
986

0.041

-2.411
-2.707

10
(lagged 1 year
2014 0n)
9Qcentred
chLiq/GDP

-1.80

-0.66
-0.90
-1.10
-1.24
-1.33
-1.37
-1.37
-1.33
-1.27
-1.22
-1.17
-1.14
-1.09
-1.09
-1.09
-1.09
-1.09
-1.02
-0.93
-0.82
-0.71
-0.61
-0.54
-0.51
-0.54
-0.65
-0.84
-1.07
-1.33
-1.58
-1.79
-1.94
-2.05
-2.10
-2.10
-2.05
-1.96
-1.84
-1.67
-1.51
-1.36
-1.25
-1.22
-1.25
-1.33
-1.46
-1.61
-1.76
-1.90
-1.99
-2.02
-1.99
-1.91
-1.81
-1.71
-1.65
-1.64
-1.69
-1.82
-2.03
-2.27
-2.53
-2.79
-2.96

11
mby/day

Stock
Drawdown
0.5
-2
-1.9
-1.7
-0.2
-1
-1.2
-0.4
1.4
0
0.4
0.6
13
-1.4

0.11
0.35

12
Gb

World
Stock
531
5.49
5.66
5.82
5.84
5.93
6.04
6.07
5.95
5.95
591
5.86
5.74
5.86
5.86
5.86
5.84
5.98
6.11
6.04
5.99
6.17
6.20
6.07
5.99
6.07
6.16
6.08
5.91
5.85
5.73
5.58
5.51
5.49
5.50
5.56
5.55
5.52
5.53
5.56
5.61
5.63
5.61
5.60
5.50
5.41
5.21
5.17
5.28
5.35
5.34
5.31
5.27
5.27
5.21
5.16
5.21
5.28
5.32
5.49
5.65
5.83
5.95
6.16
6.26
6.27
6.22
6.26
6.27
6.17

6.08
6.05
6.04
6.07
6.22
6.21

6.00
6.02
6.49
7.02
6.89
6.77
6.62
6.45
6.28
6.09
6.07
6.04
6.09
6.15
6.11
6.11
6.18
6.24
6.24
6.24
6.24
6.24
6.24

6.25
6.25

13
Gb
Tyraver
World
Stock
521
5.23
5.25
5.28
531
533
536
5.39
5.42
5.45
5.47
5.49
5.51
5.54
5.56
5.58
5.61
5.64
5.67
5.70
5.73
5.76
5.79
5.82
5.83
5.84
5.86
5.87
5.88
5.89
5.90
5.90
5.91
5.91
5.90

5.70
5.72

5.77
5.80
5.83
5.89
5.93
5.98
6.02
6.06
6.09

6.15
6.17
6.20
6.22
6.23
6.24
6.25
6.25
6.25
6.25
6.25
6.25
6.25

6.26
6.26

14
(percent)
(lag2Q
pre 2010)
stock adj'd
105.9
104.0
103.4
104.9
107.7
109.4
110.5
111.3
112.2
1116
110.5
108.9
107.9
106.2
105.5
105.1
105.5
104.8
105.0
105.9
1065
106.0
105.8
106.2
106.1
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Mar-00
Jun-00
Sep-00
Dec-00
Mar-01
Jun-01
Sep-01
Dec-01
Mar-02
Jun-02
Sep-02
Dec-02
Mar-03
Jun-03
Sep-03

15
Ac/l
Brent
26.52
27.78
33.01

Ac/
Brent pred
22.82
26.01
27.27

16

Ac/
MOGAS
30.30
32.53
38.84

Ac/l
MOGAS pred
26.86
30.09
31.50

17
Ac/l
excise
37.25
35.20
35.55

18

Ac/l
MOGAS+tax
74.30
74.51
81.83

108.90
108.21
116.87
106.45

96.39

90.53

96.50

96.97
105.29
105.94
101.08
105.48
113.11
115.49
12451
129.37
107.03
117.61
118.20
120.74
121.67

90.08

88.44

92.14

95.26
108.87
116.40
127.12
137.57
158.17
163.13
135.34

ATRF 2023 Proceedings

Ac/l
MOGAS+tax pred
70.87
72.06
74.49

134.51
147.59
149.06
152.73
148.09
147.13
148.49
149.99
152.56
162.73
166.51
170.28
174.39
177.36

19 20
Ac/ Ac/l Ac/l
TGP TGP pred petrol price
80.53  77.66 80.56
80.77  78.90 83.27
88.19  81.59 91.93
86.21  80.98 93.12
84.90  89.06 89.57
87.61 87.51 92.42
82.29  85.90 84.72
75.63 8371 81.49
82.01 81.88 81.38
83.18  81.27 87.53
84.45  83.02 86.46
88.78  83.79 87.92
83.30 8232 95.51
83.33 85.75 86.16
84.00  85.48 89.10
82.00 84.18 88.04
87.33 88.02 91.07
93.87 92.01 96.53
96.30  95.65 99.63
97.07 97.28 101.57
96.97  98.74 99.01

102.67 105.49 106.13
115.83  109.54 119.00
113.17 111.23 117.28
115.37 114.74 118.45
129.60 119.78 132.81
126.13  123.99 131.11
110.40 115.08 114.48
113.00 115.12 116.32
124.17 114.26 127.59
120.07 114.33 122.23
126.23 126.32 130.93
13277 131.50 137.01
146.23  146.77 149.79
148.00 143.74 152.92
117.07  120.79 124.15
109.70 105.87 114.71
113.70 112.09 119.45
116.37 114.42 123.93
112.43  115.65 120.28
119.53 118.65 125.61
120.67 120.78 12831
116.03 119.96 123.77
117.67 118.48 126.27
128.90 129.24 137.30
133.97 130.00 142.86
133.77 133.92 141.60
132.73 13435 142.37
137.10 134.73 144.47
136.90 134.23 145.40
132.90 132.63 140.57
133.80 133.38 143.06
137.67 133.15 145.50
133.10 136.85 141.31
142.20 143.43 151.57
138.90 144.17 145.93
14540 145.41 153.30
143.10 140.91 151.66
138.60 137.43 146.54
12570 13439 136.30
112.20 115.18 118.14
125.30 111.43 132.99
121.40 109.37 134.72
112,00 104.29 126.07
101.20 101.67 111.68
107.00 103.23 118.30
103.80 104.80 114.83
110.70 107.71 121.88
116.80 110.40 128.90
113.50 114.95 126.28
112.20 118.38 121.64
120.90 123.64 135.31
123.10 126.90 137.69
13240 130.43 145.85
136.30 131.09 148.22
128.20 124.27 142.82
120.80 124.61 130.20
13140 128.41 145.19
130.40 131.58 141.65
134.10 127.64 148.93
121.60 122.18 138.67
93.10  96.03 109.49
103.40 106.08' 122.29
104.00 111.73 122.78
117.60 118.27 133.76
127.20 127.25 143.16
137.70 139.11 154.07
149.10 153.25 163.92
168.63  168.35 182.48
177.90 173.26 188.37
162.00 162.34 179.86

160.35

161.99

165.78

161.29

160.49

162.00

163.60

166.25

176.53

180.46

184.33

188.52

191.61

Ac/l

21

petrol price pred USD/SA

80.67
81.94
84.74

118.86
118.05
118.15
130.17
135.41
150.73
147.76
125.62
111.54
118.62
121.85
123.13
126.20
128.38
127.61
126.16
137.03
137.86
141.83
142.26
142.65
142.19
140.70
141.47
141.26
145.00
151.68
152.47
153.76
149.30
145.86
142.83
123.64
122.94
120.93
115.89
113.24
114.85
116.51
119.48
122.23
126.80
130.30
135.63
138.95
142.52
143.23
136.48
136.82
140.69
143.93
140.07
138.45
111.99
124.82
129.04
134.08
141.90
153.86
166.23
181.61
186.75
176.08
174.37
176.19
180.12
175.78
175.18
176.84
178.55
181.28
191.69
195.78
199.76
204.05
207.26

0.619
0.588
0.567

22

23

24
SDRs

predicted SDRs/$A predicted SDRs/US$ Commodity Price: dumGFC dumHi

0.597
0.578
0.555

0.460
0.443
0.434

0.444
0.435
0.425

0.743
0.753
0.766

23.43
24.03
24.96

0O 000 0000000000000 000O000000000000000000000000000000000000O00O0O0O0O0OoOo

0O 0000 0000000000000 000O000O0000000O0O00O0O00O0O00 000



