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Research in North Sea Economics has been conducted in the Economics Department
since 1973. The present and likely future effects of oil and gas developments on the
Scottish economy formed the subject of a long term study undertaken for the Scottish
Office. The final report of this studyihe Economic Impact of North Sea Qil on
Scotland was published by HMSO in 1978. In more recent years further work has
been done on the impact of oil on local economies and on the barriers to entry and
characteristics ahe supply companies in the offshore oil industry.

The second and longer lasting theme of research has been an analysis of licensing and
fiscal regimes applied to petroleum exploitation. Work in this field was initially
financed by a major firm ofccountants, by British Petroleum, and subsequently by
the Shell Grants Committee. Much of this work has involved analysis of fiscal
systems in other oil producing countries including Australia, Canada, the United
States, Indonesia, Egypt, Nigeria and dMaia. Because of the continuing interest in

the UK fiscal system many papers have been produced on the effects of this regime.

From 1985 to 1987 the Economic and Social Science Research Council financed
research on the relationship between oil compaares Governments in the UK,
Norway, Denmark and The Netherlands. A main part of this work involved the
construction of Monte Carlo simulation models which have been employed to
measure the extents to which fiscal systems share in exploration and developme
risks.

Over the last few years the research has examined the many evolving economic issues
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contracts in the new market situation, economic and tax aspects of tariffing,
economics of infrastructure cost sharing, the effects of comparative petroleum fiscal
systems on incentives to develop fields and undertake new exploration, the oil price
responsiveness of the UK petroleum tax system, and the economics of
decommissioning, mothballing and-wee of facilities. This work has been financed

by a group of oilcompanies and Scottish Enterprise, Energyhe work on CO2
Capture, EOR and storage was financed by a grant from the Natural Environmental
Research Council (NERC) in the period 2008008.

For 2015 the programme examines the following subjects:
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iv. SC Rate Changes
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Prospective Returns to Exploration in the UKCS with

Cost Reductions and Tax Incentives

Professor Alexander G. Kemp
and
Linda Stephen

1. Introduction and Context

Exploration activity in the UK Continental Shelf (UKCRAs been falling

for some years, even when the oil price has been very figis century

the average annual number of exploration wells drilled has been 25.8 with
the maximum being 44 in 2008 and the lowest 14 in botl3 208 2014.

The figure for 2015nay will be lower. The average number of appraisal
wells drilled this century has been 36.5, with the highest being 77 in 2007
andonly 18 in 2014. The figure for 2015 will be even lowefThe low
figures for 2014 are arguably n@rimarily the consequee of the
collapse in the oil price in the later part of the year. Other factors
including the very high cost of drillingrells and relatively low views of
prospectivity are also likely to have influenced investment decisions. The
tax increases introdudein 2011 by reducing full cycle returns to
investors could also have played a role in curtailing exploration and
appraisalover the past few yearsClearly the continued low price in

2015 has been a major cause of the reduced E aatiAty.

The numbers of discoveries are determined by the volume of exploration

wells drilled and the associated success ratésing DECC definitions

the numbers of significant discoveries have declined in recent years from

13 in 2007 to 11 in 2008, 10 #009,6 in2010,9 in 2011, 3in 2012, 4 in

2013, and only 1 in 2014. The reserves discovered per well have also

decreased in recent years. The cost inflation for E and A activities has
1



also been remarkably high in recent years. The average cost per E and A
well (including sidetracks) increased from just under £12 million in 2009

to over £32 million in 2012, £36.4 million in 2013 and £34.3 million in
2014.

The purpose of this paper is to assess the prospectiaxpamd postax
returns to new exploration takimgto account the recent behaviour of the
key factors which determine these returns. These include prospectivity,
oil and gas prices, the costs of exploration and developmedtthe tax
arrangements.The emphasis is on prospective retuafier substatial

cost reductions have been realised, and highlights the effects of various
further tax incentivesThe position of the investor is examined in two tax
situations, namely (1) when he is currently in a full-paying position,

and (2) when he is not piag tax at the time of his investment.

2. Methodology and Assumptions

A Monte Carlo financial simulation model has been constructed to
estimate the distribution of expected monetary values (EMVs) from a
specified exploration effort. In the modelling the investor undertakes
exploration with a success rate determined by recent experience. When a
discovery is made it is appraised. There is again a success rate
determined by recent experience. Appraisal suaoesss that there is a
potential commercial development. The consequences of developing the
discovery are assessed with the use of the Monte Carlo technique. Key
stochastic variables are the size of the discovery, the development costs,

and oil and gas pres.

The time taken from initial exploration to first production has a

significant effect on the full cycle returns when expressed in present

2



value terms. The returns also depend on the extent ekfileration and
appraisal effos required. In thistudy two scenarios were modelled
reflecting the experience and performance of the industry over the past
few years. For ready convenience
cases. The phasing under the two cases is shown in Table 1.

Table 1

Phasinopf Exploration, Appraisal and Development to First Production

To T, Ts T3 Ta Ts Te T,
Fast = - Aq D; D> Py
Slow El - A1 A2 - Dl D2 Pl

The prospective returns obviously depend on the costseavdhous
stages of the cyclelt is assumedhiat theindustry succeeds insipresent

cost reduction inititves. After examining the experience to date in 2015
estimates of E and A well costs were derived at levels considerably below
those of earlier years.The study examines the Southern North Sea
(SNS), Central North Sea (CNSNorthern North Sea (NNS), and West

of Shetlands3cotland (W of S) separatelyThe Irish Sea is not modelled
because of the very low E and A activity there in recent yedfer the

SNS E and A costs per well were estimatefi0#b of the average for the
UKCS. For the W of S region the costs were estimated at 1.25 times the
average for the UKCSThe values employed in the study are shown in

Table 2 below for each of the four regions.

Development costs vary markedly across foer regions studied.
Separate estimates were made for each regigain taking into account
the reductions felt to be plausible from recent reported experiefaes
modelling purposes development costs per barrel (or barrel of oll
equivalent (boe)) we calculated. Accordingly, the average size of

significant discovery in the period 202914 was calculated. These are

3
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16.4 million boe for the SNS, 39.1 million boe for the CNS, 16.5 million
boe for the NNS, and 112.6 million for the W of S. The ayera
development costs per boe after cost reductions were then found to be
$11.39 for the SNS, $23.67 for the CNS, $17.15 for the NNS, and $11.52
for W of S. The absolute costs for W of S are higher than elsewhere but
the larger volumes pull down the relagiunit costs. Bvelopment costs
were phasedover 2 to 5 years depending on the size of discovery.
Annual operating costs were modelled as a percentage of accumulated
development costs with the percentage increasing as the size of field

decreased, refldog economies of scale.

The above figures are average costs and average field sizes. This study
employs the Monte Carlo technigue to reflect the uncertainties facing the
explorationist and field developer. The average values noted above were
made parbf distributions of the stochastic variables which determine the
range of returns facing the explorationist. The details of the input
distributions obviously vary across each of the four regibag have
some common features. Thus the distributionatifsizes is taken to be
lognormal with a standard deviation expressed as 50% of the mean. The
distribution of development costs per boe is taken to be normal with a
common standard deviation of 20% as a percentage of the mean value.
The mean oil pricavas set at $55 perbarrel in real terms with the
assumption that it follows a meaeaverting behaviour through time. The
standard deviation was set at 20% of the mé&hnimum and maximum
values from the modelling wer8l1ll per barrel and $9¢er barrel
respectively in real terms). The mean gas price seast40 pence per
therm in real terms with a standard deviation of 10% of the mean. -Mean
reverting behaviour is assumeIT’he minimum value from the modelling

was?24 pence and the maximum 56 perimh in real terms).
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Other modelling assumptions relate to exploration and appraisal success
rates. Significant discoveries are defined as all those published by DECC
plus others known to the authors covering the period -2008
inclusive. Appraisal stcess covers all fields for which development has
been started, firmly planned, or contemplated. This definition excludes
discoveries for which no field development plan is currently

contemplated.

Details of the modelling assumptions for the four regemssummarised

below in Table 2.All financial values are in real terms.



Table 2

Assumptions for Monte Carlo modellify region

After Cost Reductions

Central Southern Northern West of
North Sea North Sea North Sea Shetlands

Exploration success 34.2% 35.3% 40% 50%
Chance of ail 82% 0% 88% 75%
Chance of gas 18% 100% 12% 25%
Appraisal success 47.4% 30% 50% 55.6%
Reserveqd Average | 39.1 mmboe| 16.4 mmboe| 16.5 mmboe| 112.6 mmboe

Minimum | 8.5 mmboe | 3.55 mmboe| 3.6 mmboe | 24.4 mmboe

significant

size

Maximum | 110 mmboe| 50 mmboe 50 mmboe | 320 mmboe

significant

size
Well costs forE & A| £24.68n. £14.1m. £24.68n. £30.85n.
Average devex per $23.67 $11.392 $17.152 $15.82
boe
Minimum devex per $9.47 $4.56 $6.86 $6.33
boe
Maximum devex per|  $37.88 $18.23 $27.44 $25.32
boe

The taxation system incorporated in the modelling reflects the changes
instigated in 2015 including the investment allowance of 62.5% for
Supplementary Charge (SC), and the reduction in the rate of SC to 20%.
The effects of several further tax incentives are modelled. These are (1)
the granting of eligibility of unsuccessful exploration costs for the
investment allowance for Supplementary Charge, (2) a refundable tax
credit for exploration to be paid to amvestor who has no other current
income against which to set his allowances, (3) the ability to offset the
investment allowance against income other than that to which the new
investment relates, and (4) the award of interest (as for the Ring Fence
Expendiure Supplement) when the investment allowance, though eligible

to be activated, cannot in practice be used because the income available



to the investor is insufficient to absorb the allowandeno scenarios
regarding the tax position of the investor aredelled. The first assumes

that the investor is in an ongoing tpaying position and is able to obtain

tax relief on his exploration, appraisal and development expenditures
against income from other fields. The second scenario assumes that the
investorhas no other income against which he can relieve his costs and so
utilises the Ring Fence Expenditure Supplement (RFES) to obtain later
relief against income from a future discovefyhe RFES is assumed not

to apply to the IA in the modelling.

3. Results

A. Investment Allowance Eligible for All Exploration Costs

(a)Investor in TaxPaying Position, Fast Cycle Time

i CNS
The distribution of EMVs at 10% after the cost reductions for an
investor in a taypaying position and with the fast cycle time
assumptions in thENS s shown in Chartl (pretax) andChart2
(posttax). There is a very wide rge of outcomes, namely from
A104.24 million to +A124.33 mill
million to +£86.12million after tax. There is more than42%
chancethat the preax EMV will be positive, and a 20% chance
that it will exceed +£12.55 million. 68% of the peex EMV
distribution lies in the range£21.76m. to +£15.63m. and 95% of
the distribution lies in the rang€45.01m. to +£52.61m.. After tax
there is a 37% d@nce that the EMV will be negativelhere is a
30% chance that it will exceed +£8 millicend a 10% chance that
it will exceed +£17.61 million. 68% of the pedsix EMV
distribution liesin therange-£5.79m. to +£13.55m. arib% of the
distribution lies in the rang&€£16.99m. to +£34.62m.
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In sum the prospect facing the investor isegativebut very small
pretax mean expected EMV, a substantial chance of a loss, and
very limited upside potential.

Chartl
CNS - Ongoing (Fast) - Initial Price $55 p/b and 40p/therm Cost Reduction
Pre-Tax EMV@10% Statistics Pre-Tax EMV @ 10% - CNS  (Em)

Trials 1000 0.07
Mean -2.40
Median -3.43 006 4
Standard Deviation 23.42
Variance 548.64 0.05 4
Skewness 0.62
Kurtosis 3.27 Z 0044
Coefficient of Variability 9.74 g
Minimum -104.24 S 0034
Maximum 12433 %
Range 228.57 0.02 +
Mean Standard Error 0.74
Trimmed Mean (98%) -2.61 0.01

0.00

&
Chart2
Post-Tax EMV@10% Statistics Post-TaxEMV @ 10%- CNS  (Em)

Trials 1000 0.07
Mean 4.03
Median 2.78 0.06 T
Standard Dewviation 12.26
Variance 150.41 0.05 1
Skewness 1.13 -
Kurtosis 4.67 % 0.04 1
Coefficient of Variability 3.04 s
Minimum -40.15 £ 0037
Maximum 86.12
Range 126.27 0.02 1
Mean Standard Error 0.39
Trimmed Mean (98%) 3.82 0.01

0.00




NNS

In Charts 3 and 4 the prospective EMVs for the investor in the
NNS after the cost reductions are shown before and after tax
respectively. The mean values are just positive in both situations.
There Iis a wide range of possi bl e
£21.76 million to +£117.43 million before tax. There is a 66%
chance that the EMV will be positive before tax, and a 20% chance
that it will exceed +£15.07 million. 68% of the gex EMV
distribution lies in the rang&€4.78m. to +£17.68m. and 95% of the
distribution lies in the rang&€11.58m. to +£41.6m. After tax there

Is an 81% chance that the EMV will be positive, and a 20% chance
that it will exceed +£10.65 million. 68% of the ptak EMV
distribution lies in the range&0.26m. to +£12.1m. and 9586 the
distribution lies in the rang&€3.16m. to +£24.23m.

In sum the prospect facing the investor is a positive but small mean
expected EMV, a modest chance of a loss, and modest upside

potential.



Chart 3

NNS - Ongoing (Fast) - Initial Price $55 p/b and 40p/therm Cost Reduction

Pre-Tax EMV@10% Statistics

Trials 1000
Mean 6.68
Median 4.45
Standard Deviation 13.49
Variance 182.03
Skewness 1.81
Kurtosis 7.35
Coefficient of Variability 2.02
Minimum -21.76
Maximum 117.43
Range 139.18
Mean Standard Error 0.43
Trimmed Mean (98%) 6.30

Post-Tax EMV@10% Statistics

Trials 1000
Mean 6.12
Median 4.90
Standard Deviation 7.31
Variance 53.49
Skewness 2.01
Kurtosis 9.17
Coefficient of Variability 1.19
Minimum -7.18
Maximum 71.16
Range 78.34
Mean Standard Error 0.23
Trimmed Mean (98%) 5.89

Probability

Probability

Pre-TaxEMV @ 10% - NNS (£m)

0.07

Chart 4
Post-Tax EMV @ 10%- NNS (£m)

0.07

0.06 1

0.05 +

0.04

0.03 +

0.02

0.01

0.00
S R TS S SR TR S-S, WSSt S
A GO S G A A G 2
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SNS

The distributions of EMVs for the investor in the SNS after cost
reductions are shown in Chart 5 (ftex) and Chart 6 (posax).
There is only a 5% chance that the-fae EMV will be negative,
and a 20% chance that it will be more than +£7.96ami 68% of

the pretax EMV distribution lies in the range +£1.26m. to
+£8.98m. and 95% of the distribution lies in the rafif58m. to
+£16.36m. After tax there is only 1% chance that the EMV will be
negative. However, here is only a 10% chance that the value will
exceed +£6.6 million. 68% of the pdak EMV distribution lies

in the range +£1.39m. to +£5.56m. and 95% of the distribution lies
in the range +£0.29m. to +£9.57m.

In sum the prospect facing the invesisra positive but modest

mean expected EMV, a very low chance of a loss vanglimited

upside potential.
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Chart5

SNS - Ongoing (Fast) - Initial Price $55 p/b and 40p/therm Cost Reduction

Pre-Tax EMV@10% Statistics Pre-Tax EMV @ 10% - SNS (Em)
Trials 1000 0.07
Mean 5.13
Median 4.22 0.06 4
Standard Deviation 4.36
Variance 19.00 0.05 +
Skewness 1.46
Kurtosis 3.30 E 0.04 +
Coefficient of Variability 0.85 §
Minimum -2.30 © 0.03T
Maximum 3065 °
Range 32.95 0.02
Mean Standard Error 0.14
Trimmed Mean (98%) 5.01 0.01
0.00
&
Chart6
Post-Tax EMV@10% Statistics Post-Tax EMV @ 10% - SNS (£m)
Trials 1000
Mean 3.52 007
Median 3.10 0.06 4
Standard Dewviation 2.43 ’
Variance 5.91
Skewness 1.44 0.05 7
Kurtosis 3.31 -
Coefficient of Variability 069 = 0047
Minimum -0.44 8
Maximum 17.95 ;_ 0.03 1
Range 18.39
Mean Standard Error 0.08 0.02 1
Trimmed Mean (98%) 3.46
0.01
0.00
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W of S

The distributios of EMVs for the investor in the W of S region
after cost reductionare shown inChart 7 (pregax) and Chart 8
(posttax). It is seen that the mean values are substantially positive
both before and after tax for the investor already in gotasng
position. However, he spread of outcomesagtremely wide with
apretaxm ni mum value of A153.91
+£1042.31 million. There is a 10% chance that the EMV will be
negative and a 20% chance that it will exceed +£212.29 million
before tax. 68% of the ptax EMV distribution lies in the range
+£16.09m. to+£237.27m. and 95% of the distribution lies in the
range-£54.63m. to +£452.22m. After tax the chance that the EMV
will be negative is less than 5%, and there is a 20% chance that it
will exceed +£127.58 million. 68% of the pdax EMV
distribution liesin the range +£21.97m. to +£140.44m. and 95% of
the distribution lies in the rang€7.83m. to +£264.01m.

In sum the prospect facing the investor is a substantial positive

mean expected EMV, a modest chance of a loss, and large upside

potential. Butmvestment costs are very high in this region.

13
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Chart7
WoS - Ongoing (Fast) - Initial Price $55 p/b and 40p/therm Cost Reduction

Pre-Tax EMV@10% Statistics

Trials

1000

Mean 126.46
Median 101.08
Standard Deviation 126.47
Variance 15994.12
Skewness 1.40 -
Kurtosis 4.14 =
Coefficient of Variability 1.00 E
Minimum -153.91 g
Maximum 1042.31
Range 1196.21
Mean Standard Error 4.00
Trimmed Mean (98%) 123.63

Post-Tax EMV@10% Statistics

Trials 1000
Mean 81.17
Median 65.61
Standard Deviation 67.88
Variance 4607.26
Skewness 1.55
Kurtosis 4.87
Coefficient of Variability 0.84
Minimum -48.77
Maximum 604.11
Range 652.89
Mean Standard Error 2.15
Trimmed Mean (98%) 79.45

0.06

Pre-Tax EMV @ 10% - WoS (Em)

0.05 +

0.04 +

0.03 +

0.02 +

0.01

Chart8

Probability

0.07

Post-TaxEMV @ 10%- WoS (£m)

(b) Project Investor, Fast Cycle Time

CNS

The distribution of EMVs for the project investor after cost

reductionds shown in Chart 9 (pogax). Of course, pe-tax is as
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for the ongoing investor with cost reductions. The mean value is
negative at-£4.58 million after tax. After tax the chance of a
negative EMV is 59%bput there is a 30% chance that it will be
greater than +£3.86 million. 68% of the ptst EMV distribution

lies in the range-£20.59m. to +£10.17m. and 95% of the
distribution lies in the rang&43.24m. to +£30.79m.

With a deterministic system where all variablre as the mean
values, the project investor with an oil find can write off bosts

and take advantage of the RFES but he can only use 28% of the IA
to which he is entitled. The project investor with a gas find can
write off his costs but can only take advantagé 34% of the
RFES and none of the I which he is entitled.

Chart9

CNS - Project (Fast) - Initial Price $55 p/b and 40p/therm Cost Reduction

I.DOSt-TaX EMV@10% Statistics Post-Tax EMV @ 10%- CNS (£m)
Trials 1000
Mean -4.58 0.06
Median -3.07
Standard Dewviation 18.32 0.05 +
Variance 335.64
Skewn_ess -0.36 0.0a 4
Kurtosis 256
Coefficient of Variability -4.00 %
Minimum -102.31 S 0037
Maximum 73.010 2
Range 175.33 0.02 +
Mean Standard Error 0.58
Trimmed Mean (98%) -4.48 0.01

0.00

In sum the prospect facing the investor is a negative mean expected

EMV, a high chance of a loss, and modest upside potential.
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i. NNS
In the NNS the distribution of EMVs for the project invester
shown in Chart 10 (pogax). The mean value is positive to a
modest degree. After tax the chance of the EMV being negative is
just over 33%,but there is a 20% chance that it will exceed
+£10.18 million. 68% of the pesax EMV distribution lies intie
range-£4.4m. to +£11.76m. and 95% of the distribution lies in the
range-£10.9m. to +£24.72m.

With a deterministic system where all variables are as the mean
values,the poject investor with an oil find can write off his costs
and take advantage tife RFESbut he can only use 70% of the 1A
to which he is entitled. The poject investor with a gas find can
write off his costs but can only take advantage of 65% of the

RFES and he cannot use any of thettAwhichhe is entitled.

Chart D
NNS - Project (Fast) - Initial Price $55 p/b and 40p/therm Cost Reduction
Post-Tax EMV@10% isti
i ost-Tax @10% Statistics Post-Tax EMV @ 10% - NNS (£m)
Trials 1000
Mean 4.02 0.06
Median 3.63
Standard Deviation 8.98 005 4
Variance 80.67
Skewness 0.96 0.04 +
Kurtosis 382 =
ngfﬁ0|ent of Variability 223 3 0.03 4
Minimum -20.92 g
Maximum 68.21 & i
Range 89.12 0.02
Mean Standard Error 0.28
Trimmed Mean (98%) 3.86 0.01

0.00
H N Q X*X d N v 9O NH HO O
N S A

In sum theprospect facing the investoraspositive but small mean
expected EMV, a significant chance of a loss, and modest upside

potential.
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SNS

The distribution of EMVs at 10% for the project investor in the
SNSis shown in Chart 11 (posdx). The mean values are just
negative before and after tax. After tax the chance of a negative
EMV is 4%, and there is only a 10% chance of the value exceeding
+£6.56 million. 68% of the posax EMV distribution lies in the
range +£1.12m. to +£5.64m. and 95% of the distribution lies in the
range-£0.51m. to +£9.72m.

With a deterministic system where all variables are as the mean
values,the project investor can write off his costs, take advantage

of the RFES and use 100%tbe IAto whichhe is entitled.

Chart 11

SNS - Project (Fast) - Initial Price $55 p/b and 40p/therm Cost Reduction

Post-Tax EMV@10% Statistics Post-TaxEMV @ 10%- SNS (Em)

Trials 1000

0.050
Mean 3.44
Median 3.11 0.045 ¢
Standard Deviation 2.53 0.040 +
Variance 6.39
Skewness 1.09 0.035 1
Kurtosis 2.34 > 0.030 +
Coefficient of Variability 074 =
Minimum 216 £ 0.025 1
Maximum 1752 & 0.020
Range 19.68

0.015 T
Mean Standard Error 0.08
Trimmed Mean (98%) 3.38 0.010

0.005

0.000

¢S

<
N2
<
&
<
<<’7
&
&
<
<
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In sum the prospect facing the investor is a positive but small mean
expected EMV, a very low chance of a loss, and very small upside

potential.

17



W of S

The distributionof EMVs for the project investor in the W of S
regionis shown in Chart 12 (posax). The mean value is healthily
positive at £71.82 million after tax. After tax there is an 11%
chance that the EMV will be negative, a 30% chance that it will
exceed +£9.02 million, and a 10% chance that it will exceed
+£163.61 million. 68% of the pesix EMV distribution lies in
the range +£10.11m. to +£134.73rand 95% of the distribution
lies in the range£52.24m. to +£253.67m.

With a deterministic system whegdl variables are as the mean
values,the poject investor with an oilind can write off his costs,
take advantage of the RFES and use 100% of the i#hichhe is
entitled The poject investor with a gas find can write off his costs
but can only takedvantage of 68% of the RFE&d he cannot

use any of the 140 whichhe is entitled.
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Chart12
WoS - Project (Fast) - Initial Price $55 p/b and 40p/therm Cost Reduction

I.Dost-Tax EMV@10% Statistics Post-Tax EMV @ 10% - W0S (£m)
Trials 1000
Mean 71.82 0.06
Median 60.26
Standard Deviation 73.05 0.05 +
Variance 5336.22
Skewngss 1.02 0.0a 4
Kurtosis 3.26 -,
Coefficient of Variability 1.02 %
Minimum 14983 £ 0.03 1
Maximum 571.94 &
Range 72177 002 1
Mean Standard Error 2.31
Trimmed Mean (98%) 70.79 0.01

In sum the prospect facing the investor is a substantial mean
expected EMV, a modest chance of a loss, and large upside

potential But the investment costs are very high.

B. Tax Creditfor Exploration
(@) Projectinvestor Fast Cycle Time
i CNS
The distribution of EMVs at 10% to an investor who has no tax
capacity at the time of the investment and recearegxploration
tax creditis shown in Chart 13 (pogax). (The pretax is of
course unchanged) Af ter tax the spread is
to +£73.16 million. There is agreaterthan 56% chance that the
EMV will be negativeanda 3 0% chance that the
£10.09 milion or worse. There is just ovarl7% chance that the
EMV will exceed +£10 million. 68% of the pestx EMV
distribution lies in the rangeE18.59m. to +£10.11mand 95% of
the distribution lies in the rang€41.25m. to +£30.52m.
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With a determirstic systemwhere all variables are as the mean
values with a tax credit, lte project investor with an oil find can

write off his costs and take advantage of the RFES (which is
reduced with the credithut he can only use 42% of the &

which he is entitled The poject investor with a gas find and tax
credit can write off his costs but can only take advantage of 47% of
the (reduced) RFES and he cannot use any of tiie Whichhe is

entitled.

In sum the prospect facing the investoa isegative mean expected

EMV, a high chance of a loss, and limited upside potential.

Chart 13
CNS - Project (Fast) Tax Credit - Initial Price $55 p/b and 40p/therm Reduced Costs
Post-Tax EMV@10% Statistics

— 000 Post-TaxEMV @ 10%- CNS (Em)
Mean -3.51 0.07
Median -1.89
Standard Deviation 17.61 0.06 +
Variance 309.94
Skewness -0.42 0.05 T
Kurtosis 2.98
Coefficient of Variability -5.02 E 0.04 +
Minimum -100.32 §
Maximum 73.16 2 0.03 T
Range 17347 %
Mean Standard Error 0.56 0.02 T
Trimmed Mean (98%) -3.40

0.01

0.00

i. NNS
The distribution of EMVs at 10% to a project investor in the NNS
with the tax credit and reduced costssshown in Chart 14 (post
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tax). The chance of a negative EMV is 26&ut there is only a
10% chance that the value could be +£14.05 million or better. 68%
of the postax EMV distribution lies in the rangeE2.17m. to
+£11.25m, and 95% of the distribution lies in the randg®.43m.

to +£23.87m.

With a deterministic system where all variables are as the mean
values and a tax credifhd project investorwith an oil discovery

can write off his costs and take advantage of the RFES (which is
redued with the credit) and use alif the IA to which he is
entitted The poject investor with a gas find and a tax credit can
write off his costs and take advantage of the (reduced) RBIES

he can only use 12% of the t& whichhe is entitled.
In sum the prospect facing the investor [aitive but small mean

expected EMV, significant chance of a loss, and modest upside

potential.
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Chart 14

NNS - Project (Fast) Tax Credit - Initial Price $55 p/b and 40p/therm Reduced Costs

Post-Tax EMV@10% Statistics Post-Tax EMV @ 10% - NNS (Em)

Trials 1000

Mean 4.67 0.07

Median 3.93

Standard Deviation 8.09 0.06 7

Variance 65.49 005 4

Skewness 1.29

Kurtosis 5.65 2 004 4

Coefficient of Variability 1.73 9

Minimum -18.45 S 003+

Maximum 67.82 o

Range 86.27 0.02 +

Mean Standard Error 0.26

Trimmed Mean (98%) 4.51 0.01
0.00

ii. SNS

The distribution of EMVs to a project investor in the SNS with a
tax credit and reduced cos$shown in Chart 15 (posax). In this
case he chance of a negative EMV is only 3% after tax. 68% of
the posttax EMV distribution lies in the range +£1.21m. to
+£5.41m, and 95% of the distribution lies in the rang®.04m. to

+£9.52m. These are very modest values.

With a determirstic system where all variables are as the mean
values withthe tax creditthe poject investorcan write off his
costs, take advantage of the (reduced) RFES and use 100% of the
IA to whichhe is entitled.

In sum the prospect facing the investor saaitive but very small
mean expected EMV, a low chance of a loss, and very limited

upside potential.
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Chart 15

SNS - Project (Fast) Tax Credit - Initial Price $55 p/b and 40p/therm Reduced Costs
Post-Tax EMV@10% Statistics
— 1000 Post-Tax EMV @ 10%- SNS (Em)
Mean 3.38 0.06
Median 2.99
Standard Deviation 2.40 0.05 +
Variance 5.77
Skewness 1.30
Kurtosis 2.93 0.04 1
Coefficient of Variability 071 2
Minimum 141 8 o3+
Maximum 17.36 S
Range 1877 ¢
Mean Standard Error 0.08 0.02 7
Trimmed Mean (98%) 3.32
0.01

iv. WofS
The distribution of EMVs for a project investor in the W of S

region withthe tax credit and reduced cosssshown in Chart 16
(posttax). There isa 10% chance that the EMV wille negative.
There is a 20% chance that the EMV could be +£121.65 million or
better and a 10% chance that it could be +£163.22 million or
better. 68% of the posax EMV distribution lies in the range
+£11.15m. to +£134.27mand 95% of the distribution lies in the
range-£47.96m. to +£249.25m.

With a deterministic system where all variables are as the mean
values,the poject investor with an oifind and a tax credit for
exploration can write off his costs, take advantage of the RFES
and use 100% of the 140 which he is entitted The poject
investor with a gas find and a tax credit can write off his costs and
take advantage of the (reduced) RFB& he can only use 79% of
the IAto whichhe is entitled
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In sum the prospect facing the investor is a substantial mean
expected EMV, modest chance of a loss, and high upside potential.

But investment costs are also very high.

Chart 16

WoS - Project (Fast) Tax Credit - Initial Price $55 p/b and 40p/therm Reduced Costs

Post-Tax EMV@10% Statistics

Trials 1000 Post-Tax EMV @ 10% - WoS (£m)
Mean 71.92 0.07
Median 59.84

Standard Dewviation 72.11

Variance 5200.51

Skewness 1.08

Kurtosis 3.42 .
Coefficient of Variability 1.00 =
Minimum -14554 &
Maximum 571.36 g
Range 716.90

Mean Standard Error 2.28

Trimmed Mean (98%) 70.86

C. Investment Allowance Limited to Successful Exploration
(a) Investor in TaxPaying Position, Fast Cycle Time
i CNS
In Chart 17 the pogbx EMVs at 10% real discount rate is shown
when the IA for exploration is limitey the exploration success
rateand costs are reducedhis is the current tax positionThe
chance of a negative peasix EMV is 38%. There is only a 7%
chance that the EMV will exceed +£20 million after tax. 68% of
the posttax EMV distribution lies in the range£5.87m. to
+£13.43n., and 95% of the distribution lies in the rangd6.99m.
to +£34.51m.
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In sum the prospect facing the investor is a positive but small
mean expected EMV, a substantial risk of a loss, and modest

upside potential.

Chart 17
CNS - Ongoing (Fast) Limited IA - Initial Price $55 p/b and 40p/therm Reduced Costs
Post-Tax EMV@10% Statistics Post-Tax EMV @ 10% - CNS (£m)

Trials 1000
Mean 3.95 0.07
Median 2.69 0.06 +
Standard Deviation 12.24 '
Variance 149.72
Skewness 1.14 0.05 1
Kurtosis 4.71 >
Coefficient of Variability 310 = %047
Minimum -40.15 &
Maximum 86.02 & 9037
Range 126.17
Mean Standard Error 0.39 0.02
Trimmed Mean (98%) 3.74

0.01

0.00

g &

il NNS

When the key risks are includedthe 1A for exploration is
restricted,and costs are reducetthe distribution of EMVs at 10%
iIs shown in Chart 18 (posax). There is a 19% chance that the
EMV will be negative 68% of the postax EMV distribution lies

in the range-£0.4m. to +£11.94mand 95% of the distribution lies
in the range£3.27m. to +£24.07m.

In sum the prospect facing the investor is a positive but small

mean expected EMV, a modest chance of a loss, and modest upside

potential.
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Chart 18
NNS - Ongoing (Fast) Limited 1A - Initial Price $55 p/b and 40p/therm Reduced Costs

Post-Tax EMV@10% Statistics

Mean 5.98 0.07
Median 4.75
Standard Dewviation 7.31 0.06 4+
Variance 53.39
Skewness 2.02 0.05 T
Kurtosis 9.21
Coefficient of Variability 1.22 % 0.04 1
Minimum -7.26 S
Maximum 71.02 2 0037
Range 78.28
Mean Standard Error 0.23 0.02
Trimmed Mean (98%) 5.74 001
0.00
R 0
li.  SNS

When the key risks are considerdtie IA for exploration is
restricted,and costs are reducetie posttax distribution of EMVs

Is shown in Chart 19. The chance of a negative EMV is only 1%.
68% of the postax EMV distribution lies in the range +£1.33m. to
+£5.51m, and 95% of the distribution lies in the range +£0.24m. to
+£9.52m.

In sum the prospect facing the investor & f positive but modest

mean expected EMV, a very small chance of a loss, and very

limited upside potential.
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Chart 19
SNS - Ongoing (Fast) Limited IA - Initial Price $55 p/b and 40p/therm Reduced Costs

Post-Tax EMV@10% Statistics Post-Tax EMV @ 10% - SNS (Em)
Trials 1000
0.06
Mean 3.47
Median 3.04
Standard Deviation 2.43 0.05 T
Variance 5.92
Skewness 1.44 0.04 +
Kurtosis 331 .,
Coefficient of Variability 0.70 %
Minimum -0.49 S 0037
Maximum 17.90 £
Range 18.39 0.02
Mean Standard Error 0.08
Trimmed Mean (98%) 341 001
0.00
iv. WofS

When the key risks are taken into accotim |A for exploration is
restricted,and costs are reducetie posttax distribution of EMVs

at 10%is shown in Chart 20. The chance of a negative EMV s
4%. There is a 30% chance that the EMV could exceed +£100
million. 68% of the postax EMV distribution lies in the range
+£21.81m. to +£140.25mand 95% ofthe distribution lies in the
range-£7.95m. to +£263.8m.

In sum the prospect facing the investor is a large mean expected

EMV, small chance of a loss, and substantial upside potential. But

Investment costs are very high.
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Chart 20
WoS - Ongoing (Fast) Limited IA - Initial Price $55 p/b and 40p/therm Reduced Costs

Post-Tax EMV@10% Statistics

Trials

Mean

Median

Standard Dewviation
Variance
Skewness
Kurtosis

Coefficient of Variability

Minimum

Maximum

Range

Mean Standard Error
Trimmed Mean (98%)

1000

80.99 0.07

Post-TaxEMV @ 10%- WoS (Em)

65.41
67.86
4604.78
1.56
4.88
0.84
-48.85
603.95
652.80
2.15
79.27

0.06 T

0.05 T

0.04 T

Probability

0.03 T

0.02 1

0.01

0.00
q;\‘o

(b) Projectinvestor Fast Cycle Time

I. CNS

The distribution of EMVs at 10% to an investor who has no tax

capacity at the time of the investmgmstricted A for exploration

and rediced costss shown in Chart 2Xposttax). The spread is

from

t he

A102. 31

val ue wi |

mi |

be

iTheere is ta onorertiad 2 . 9 6
58% chance that the EMV will be negative, with a 30% chance that

Al11.99 mi

chance that the EMV will exceed +£10 million. %&f the post
tax EMV distribution lies in the rang€20.59m. to +£10.1mand
95% of the distribution lies in the rangf43.24m. to +£30.69m.

With a deterministic system where all variables are as the mean

values with limited IAthe poject investorwith an oil find can

write off his costs and take advantagelef RFESbut he can only
use 2% of the IA to which he is entitled.
with a gas find can write off his costsut can only take advantage
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of 34% of the RFESand he canrtause any of the 1Ao whichhe

is entitled.

In sum the prospect facing the investor is a small negative mean

expected EMV, large chance of a loss, and limited upside potential

Chart 21
CNS - Project (Fast) Limited IA - Initial Price $55 p/b and 40p/therm Reduced Costs

Post-Tax EMV@10% Statistics Post-Tax EMV @ 10% - CNS (Em)
Trials 1000 0.07
Mean -4.59
Median -3.07 0.06 +
Standard Deviation 18.31
Variance 335.08 0.05 4+
Skewness -0.37
Kurtosis 256 2 gosd
Coefficient of Variability 399 g
Minimum -102.31 8 o34
Maximum 7296 &

Range 175.27 0.02 +
Mean Standard Error 0.58
Trimmed Mean (98%) -4.49 0.01
0.00
&
il NNS

The distribution of EMVs at 10% to a project investor in the NNS
with restrictedlA for exploration and reaced costds shown in
Chart 22(posttax). The chance of a negative EMV is 33%, and
there is only a 10% chance that the value could be +£14.43 million
or better. 68% of the petix EMV distribution lies in the range
£4.4m. to +£11.68mand 95% of the distribution lies in the range
£10.9m. to +24.62m.

With a deterministic system where all variables are as the mean

values with restrictedlA, the poject investor with an oil find can
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write off his costs anthke advantage of the RFE#it he can only
use a 75%of the 1A to whichhe isentitled The poject investor
with a gas find can write off his costs and take advantad®uf
of the RFES but he canat use any of the IA to which he is

entitled.

In sum the prospect facing the investor is a positive but small mean
expected EMV, dostantial risk of a loss, and limited upside
potential.
Chart 22
NNS - Project (Fast) Limited IA - Initial Price $55 p/b and 40p/therm Reduced Costs

I.Dost-Tax EMV@10% Statistics Post-Tax EMV @ 10%- NNS (£m)

Trials 1000

Mean 3.99 0.06

Median 3.63

Standard Deviation 8.95 0.05 4

Variance 80.10

Skewness 0.96 0.04 +

Kurtosis 3.84 2>

Coefficient of Variability 224 3 0,03 4

Minimum -20.92 g

Maximum 68.09 a

Range 89.01 002 7

Mean Standard Error 0.28

Trimmed Mean (98%) 3.84 0.01
0.00

li. SNS

The distributionof EMVs to a project investor in the SNS with
restrictedlA for exploration and redted costss shown in Chart
23 (posttax). The chance of a negative EMV is only 4%. 68% of
the posttax EMV distribution lies in the range +£1.12m. to
+£5.6m, and 95% of the distribution lies in the randg®.51m. to
+£9.68m
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With a deterministic system where all variables arghasmean
valuesthe poject investor can write off his costs, take advantage
of the RFESand use 100% of the I8 whichhe is entitled.

In sum the prospect facing the investor is a positive but small
mean expected EMV, low chance of a loss, and venydd upside

potential.

Chart 23
SNS - Project (Fast) Limited IA - Initial Price $55 p/b and 40p/therm Reduced Costs

Post-Tax EMV@10% Statistics Post-Tax EMV @ 10%- SNS (Em)
Trials 1000 0.06
Mean 3.42
Median 3.10
Standard Deviation 2.51 0051
Variance 6.32
Skewness 1.10 0.04 T
Kurtosis 239 >
ngfﬁ0|ent of Variability 0.73 3 003 4
Minimum -2.16 2
Maximum 17.48 &

Range 19.64 0.02 7
Mean Standard Error 0.08
Trimmed Mean (98%) 3.37 0.01
0.00
iv. WofS

The distributionof EMVs for a project investor in the W of S
region with restricted IA for exploration and redied costsis
shown in Chart 24posttax). There is an 11% chance that the
EMV will be negative, and a 20% chance that the value could be
+£17.31 million or worse. There is a 10% chance that the EMV
could +£163.45 million or better.68% of the postax EMV
distribution lies in the range +£10.11t0.+£134.64m.and 95% of
the distribution lies in the rang€52.24m. to +£253.51m.
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With a deterministic system where all variables are as the mean
valuesthe poject investor with an oilind can write off his costs,
take advantage of the RFES and 188% of the IAto whichhe is
entitled. The poject investor with a gas find can write off his
costs but can only take advantage of%9of the RFESand he

cannot use any of the #® whichhe is entitled.

In sum the prospect facing the investor is a substantial mean
expected EMV, modest chance of a loss, and large upside potential.

But investment costs are very high.

Chart 24

WoS - Project (Fast) Limited IA - Initial Price $55 p/b and 40p/therm Reduced Costs

Post-Tax EMV@10% Statistics Post-Tax EMV @ 10% - WoS (£m)

Trials 1000

Mean 71.72 0.06
Median 60.17

Standard Deviation 72.99 0.05 +
Variance 5327.65

Skewness 1.02 0.04 +
Kurtosis 327 >
Coefficient of Variability 102 F .1
Minimum -149.83 2
Maximum 571.80 &

Range 721.63 0.02 7
Mean Standard Error 2.31

Trimmed Mean (98%) 70.69 0.01
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D. Immediate Relief for Investment Allowance
(a) Investor in TaxPaying Position, Fast Cycle Time

i. CNS
In Chart 25the posttax EMVs at 10% real discount rate with
immediate relief for 1A and reduced costs are shown. The chance
of a negative pogbx EMV is 24%. There is a 10% chance that
the EMV will exceed +£20 million. 68% of the pdakx EMV
distribution lies in the rangeE2.07m. to +£16.51mand 95% of
the distribution lies in the rang€8.99m. to +£36.84m.

In sum the prospect facing the inwasis a positive but small mean

expected EMV, significant downside risks, and modest upside

potential.
Chart 25
CNS - Ongoing (Fast Tax Saved) - Initial Price $55 p/b and 40p/therm Cost Reduction
Post-Tax EMV@10% Statistics
. Q@10% Post-Tax EMV @ 10%- CNS  (Em)

Trials 1000
Mean 7.36 0.07
Median 5.55
Standard Deviation 11.59 0.06 T
Variance 134.38
Skewness 1.75 0.05 1
Kurtosis 7.17 -
Coefficient of Variability 1.57 E 0.04 1
Minimum 2396 O
Maximum 99.15 2 0037
Range 123.10
Mean Standard Error 0.37 0.02 +
Trimmed Mean (98%) 7.06

0.01

0.00

&
il. NNS

When the key risks are included and there is immediate relief for
IA and reduced costs the distribution of EMat 10%is shown in

Chart 26(posttax) for the explorer in the NNS There is an 8%
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chance that the EMV will be negative. 68% of the jastEMV
distribution lies in the range +£1.05m. to +£13.58amd 95% of
the distribution lies in the rang€1.77m. to +£253m.

In sum, he mean expected pesix EMV is positive but modest,

the downside risk is lowand the upside potential moderate.

Chart 26

NNS - Ongoing (Fast Tax Saved) - Initial Price $55 p/b and 40p/therm Cost Reduction

I.Dost-Tax EMV@10% Statistics Post-Tax EMV @ 10% - NNS (£m)
Trials 1000
Mean 7.53 0.06
Median 6.09
Standard Deviation 7.40 0.05 4
Variance 54.76
Skewn_ess 2.07 004 1
Kurtosis 9.70 >
Coefficient of Variability 098 Z

- @ 0.03 +
Minimum -4.42 2
Maximum 7469 &
Range 79.11 002 1
Mean Standard Error 0.23
Trimmed Mean (98%) 7.28 0.01

0.00

SNS
When the key risks are considered and relief is given for IA
immediately and costs are reductte posttax distribution of
EMVs is shown in Chart 27#or the explorer in the SNS The
chance of a negative EMV is less than 1%. 68% of thetpmst
EMV distribution lies in the range +£1.73m. to +£6.11amd 95%
of the distribution lies in the rang&€@.6m. to +£10.14m.

In sum, he mean expedieposttax EMV is just positive, e

downside risk is lowand the upside potential modest.
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Chart 27
SNS - Ongoing (Fast Tax Saved) - Initial Price $55 p/b and 40p/therm Cost Reduction

Post-Tax EMV@10% Statistics Post-Tax EMV @ 10%- SNS (£m)
Trials 1000
0.07
Mean 3.96
Median 3.51 006 1
Standard Deviation 2.51
Variance 6.30
Skewness 1.42 0.05 T
Kurtosis 321 .
Coefficient of Variability 063 = %047
Minimum 011 8§
Maximum 1879 £ 0037
Range 18.90
Mean Standard Error 0.08 0.02 1
Trimmed Mean (98%) 3.89
0.01
0.00
iv. WofS

When the key risks are taken into accouralief for IA is
iImmediate and costs are reduced the piast distribution of EMVs

at 10%is shown in Chart 28or the explorer in W of S The
chance of a negative EMV is less than 1%. There is a 33% chance
that the EMV could exceed +£100 million. 68% of the past
EMV distribution lies in the range +£29.65m. to +£148.2and

95% of the distribution lies in the range +£8.45m. to +£268.59m.

In sum, he mean expected pesix EMV is very substantially

positive and there is a large upside potential. But the investment

costsare very large.
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WoS - Ongoing (Fast Tax Saved) - Initial Price $55 p/b and 40p/therm Cost Reduction

Chart 28

Post-Tax EMV@10% Statistics

Trials 1000
Mean 89.03
Median 71.88
Standard Deviation 67.56
Variance 4563.84
Skewness 1.74
Kurtosis 6.11
Coefficient of Variability 0.76
Minimum -14.17
Maximum 648.19
Range 662.36
Mean Standard Error 2.14
Trimmed Mean (98%) 87.09

E. Interest on Unutilised 1A from time of Eligibility for Activation

Probability

0.06

0.05 T

0.04 1

0.03 T

0.02 1

Post-Tax EMV @ 10%- WoS (Em)

(a)Projectinvestor Fast Cycle Time

i. CNS

The distribution of EMVs at 10% to an investor who has no tax

capacity at the time of the investment and interest is given on

N

5%

S AN

unutilisedIA at the RFES ratas showvn in Chart 29(posttax).

There is a more than 56% chance that the EMV will be negative,
30 %
There is only a 24% chance that the EMV will exceed +£10
68% of the postax EMV distribution lies in the range

wit h a

million.

chance

t hat

t he

v al

£20.59m. to +£16.58mand 95% of the distribution lies in the
range-£43.24m. to +£53.466m

In sum, he mean expeadtleposttax EMV is just negative here is

substantial downside riskut also substantial upside potential.
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Chart 29

CNS - Project (Fast Interest on IA) - Initial Price $55 p/b and 40p/therm Cost Reduction

Post-Tax EMV@10% Statistics Post-Tax EMV @ 10% - CNS (£m)
Trials 1000
0.07
Mean -1.40
Median -2.58 0.06 4
Standard Deviation 23.10
Variance 533.74 0.05 4
Skewness 0.63
Kurtosis 3.20 2 ooad
Coefficient of Variability -16.54 %
Minimum -102.31 2 003 +
Maximum 126.22 &
Range 228.54
Mean Standard Error 0.73 0.02
Trimmed Mean (98%) -1.60
0.01
0.00
il. NNS

The distribution of EMVs at 10% to a project investor in the NNS
when interest is given oonutilisedIA and costsare reducedis
shown in Chart 30 (pogax). The chance of a negative EMV is
35%, and there is only a 10% chance that the value could be
+£23.35 million or better. 68% of the pestx EMV distribution

lies in the range£4.4m. to +£18.19mand 95% of the distribution

lies in the range£10.9m. to +£41m.

When inteest is given on unused IA, theopect investor with an

oil find can writeoff his costsbut can only use 5% of his RFES
and cannot use any of the t& whichhe is entitled. With a gas
find and interest on unused IA theoject investor can write off his
costs but he can only use 2% of his RFES and none of thioIA

which he is entitled.
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In sum, he mean expected pesix EMV is modest, the downside

risks are noteworthy, and the upside potential modest.

Chart 30

NNS - Project (Fast Interest on IA) - Initial Price $55 p/b and 40p/therm Cost Reduction

Post-Tax EMV@10% Statistics

Trials 1000

Mean 7.13 0.07
Median 4.93

Standard Deviation 13.39 0.06 +
Variance 179.25

Skewness 1.77 0.05 +
Kurtosis 7.28 >
Coefficient of Variability 1.88 Z 0047
Minimum 2092 &
Maximum 11030 & %7
Range 140.22 0.02 L
Mean Standard Error 0.42

Trimmed Mean (98%) 6.76 0.01

Post-TaxEMV @ 10%- NNS (Em)

0.00
P AL LA A

P PP

iil. SNS

The distribution of EMVs to a project investor in the SNS when
interest is given on lAand costs i@ reduceds shown in Chart 31
(posttax). The chance of a negative EMV is 4%. 68% of the-post
tax EMV distribution lies in the range +£1.39m. to +£9.18md
95% of the distribution lies in the rang).51m. to +£16.45m.

With intereston unused IA the mpject investor can write off his
costs but he can only use 6% of his RFES and none of tle IA

which he is entitled.

In sum, he posttax expmcted EMV is positive but smallhé

downside risks are modesid the upside potential modes
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Chart31

SNS - Project (Fast Interest on IA) - Initial Price $55 p/b and 40p/therm Cost Reduction

Post-Tax EMV@10% Statistics

Trials 1000

0.07
Mean 5.28
Median 4.39 0.06 +
Standard Deviation 4.36 '
Variance 18.99

0.05 T
Skewness 1.43
Kurtosis 3.19 > 1
Coefficient of Variability 0.83 = 0.04
Minimum 216 3

; © 003+

Maximum 31.00 &
Range 33.16
Mean Standard Error 0.14 0.02 1
Trimmed Mean (98%) 5.16

0.01

iv. Wof S

L A A

Post-TaxEMV @ 10%- SNS (Em)

o®

The distribution of EMVs for a project investor in the W of S
region with interest on IA and reduced castshown in Chart 32
(posttax). There is a 10% chance that the EMV will be negative.
There is a more than 50%hance that the EMV could be +£100
million or better and a 10% chance that it could be +£265.93
68% of the poetax EMV distribution lies in the
range +£17.98m. to +£219.9mand 95% of the distribution lies in
the range£52.24m. to+£385.18m.

million or better.

When inteest is given on unused IA, theopect investor with an
oil find can write off his costdut can only use 7% of his RFES
and 16%of the IA to which he is entitled.With a gas findand
interest on unused IA therggect investor an write off his costs
but he can only use 4% of his REE®d none of the 140 which
he is entitled.
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WoS - Project (Fast Interest on |A) - Initial Price $55 p/b and 40p/therm Cost Reduction

In sum, he mean expected pesix EMV is substantial. The

interest on the large IA (in o reflecting the very large investment

costs) islarge The downside risks are modesind the upside

potential very substantial. But the investment costs are very large.

Chart 32

Post-Tax EMV@10% Statistics

Trials 1000 Post-Tax EMV @ 10% - WoS (£m)
Mean 120.76 0.06
Median 102.52

Standard Dewviation 113.73 0.05 4
Variance 12935.23 '
Skewness 1.31

Kurtosis 513 004 7
Coefficient of Variability 094 =
Minimum -149.83 € 003 ¢
Maximum 1049.95 g

Range 1199.78 0.02 +
Mean Standard Error 3.60

Trimmed Mean (98%) 118.47 0.01

0.00

F. Investment Allowance Eligible for All Exploration Costs

(a)Investor in TaxPaying Position, Slow Cycle Time

CNS

The distribution of EMVswith IA eligible for all exploration costs
for an investor under slow cycle conditiofiem first exploration
to first productionis shown in Chart33 (pretax) and Chart34
(posttax). It is seen that the mean valisgenegative pe-tax (£6.26

million) and positive postax (£1.3 million). The préax range is

very wide, namely from A86 .

There is a 68% chance that the-pae EMV will be negative, and
a 30% chance that it will exceed +£0.81 millioithere is a 20%
chance that it will exceed +£6.25 million. 68% of the-fare EMV

40
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distribution lies in the rangé&21.84m. to +£8.9mand 95% of the
distribution lies in the rangeE43m. to +£37.6m. There is a 48%
chance that the poesix EMV will be negative. 68% of the post
tax EMV distribution lies in the rang&€6.77m. to +£9.18mand
95% of the distribution lies in the rang&l6.83m. to +£25.62m.

In sum, here is in prospect aery small positive pogtax mean
expected EMVY along with substantial downside riskand a

modest upside potential.

Chart33
CNS - Ongoing (Slow) - Initial Price $55 p/b and 40p/therm Cost Reduction

Pre-Tax EMV@10% Statistics

Pre-Tax EMV @ 10% - CNs (EmM)

Trials 1000
Mean -6.26 0.07
Median -7.35
Standard Deviation 19.41 0.06 +
Variance 376.75
Skewness 0.63 0.05 T
Kurtosis 3.80 o
Coefficient of Variability -3.10 = 0.04 ¢
Minimum -86.67 8
Maximum 116.84 ne_ 0.03 T
Range 203.51
Mean Standard Error 0.61 0.02 1
Trimmed Mean (98%) -6.42
0.01
0.00
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Chart34
CNS - Ongoing (Slow) - Initial Price $55 p/b and 40p/therm Cost Reduction

I.Dost-Tax EMV@10% Statistics Post-Tax EMV @ 10% - CNS (£m)
Trials 1000
Mean 1.30 0.07
Median 0.26
Standard Deviation 10.24 006 1
Variance 104.93
Skewness 1.17 0.05 1
Kurtosis 5.85
Coefficient of Variability 785 Z 0047
Minimum -34.05 S
Maximum 8119 £ 0037
Range 115.24
Mean Standard Error 0.32 0.02 1
Trimmed Mean (98%) 1.14
0.01
0.00
&
il. NNS

The distributionof EMVs for the investor in the NNEB shown in
Chart35 (pretax) and Char86 (posttax). The mean value just
positive. There is a 57% chance that the EMV will be negative
before tax. There is a 20% chance that it will exceed +£7.22
million. 68% of the prédax EMV distribution lies in the range
£9.32m. to +£9.28mand 95% of the distribution lies indhrange
£15.12m. to +£27.92m. After tax there is a 38% chance that the
EMV will be negative, and a 20% chance that it will exceed +£6.52
million. 68% of the prédax EMV distribution lies in the range
£2.68m. to +£7.55mand 95% of the distribution kein the range
£4.99m. to +£17.47m.

In sum there is in prospectwery small mean expected paak
EMV, substantial downside risk and modepside potential.
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Chart35
NNS - Ongoing (Slow) - Initial Price $55 p/b and 40p/therm Cost Reduction

.Pre-Tax EMV@10% Statistics Pre-Tax EMV @ 10% - NNS (£m)

Trials 1000

Mean 0.21 0.06

Median -1.55

Standard Deviation 11.13 0.05 +

Variance 123.99

Skewness 1.73 0.04 +

Kurtosis 691 >

Coefficient of Variability 52.65 é 003 4

Minimum -23.36 2

Maximum 9253 &

Range 115.89 0.02 1

Mean Standard Error 0.35

Trimmed Mean (98%) -0.09 0.01
0.00

S’/‘%

Chart36
NNS - Ongoing (Slow) - Initial Price $55 p/b and 40p/therm Cost Reduction

Post-Tax EMV@10% Statistics Post-Tax EMV @ 10% - NNS (Em)

Trials 1000

Mean 2.58 0.06

Median 1.45

Standard Deviation 6.05 0.05

Variance 36.61

Skewness 1.92 0.04 T

Kurtosis 838 2

Coefficient of Variability 2.34 E 0.03 +

Minimum -8.62 o

Maximum 5613 % (ol

Range 64.75

Mean Standard Error 0.19 001

Trimmed Mean (98%) 2.40 '
0.00

li. SNS

The distribution of EMVs for the investor in the S¥Sshown in
Chart 37 (pretax) and Chart38 (posttax). The mean values
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modestly positive. There is a 25% chance that the EMV will be
negative before tax. Because of lssmring through the tax
sydem the chance of a peistx negative EMV is around 8%. 68%
of the pretax EMV distribution lies in the range£0.52m. to
+£5.78m, and 95% of the distribution lies in the rangd.97m. to
+£12.18m. 68% of the petix EMV distribution lies in the rage
+£0.4m. to +£3.89m. and 95% of the distribution lies in the range
£0.49m. to +£7.23m.

In sum, he prospect is ofa very smallpositive mean expected

EMV, small chance of a losplus a very modest upside potential.

Chart37

SNS - Ongoing (Slow) - Initial Price $55 p/b and 40p/therm Cost Reduction

Pre-Tax EMV@10% Statistics
= = — Pre-TaxEMV @ 10% - SNS (EM)
Mean 2.64 0.06
Median 1.87
Standard Deviation 3.60 0.05 +
Variance 12.97
Skewness 1.56
Kurtosis 403 0.04 4
Coefficient of Variability 136 =
Minimum -3.54 g 0.03 1
Maximum 25.04 g
Range 28.58 0.02 +
Mean Standard Error 0.11
Trimmed Mean (98%) 2.54
0.01
0.00
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Chart38

SNS - Ongoing (Slow) - Initial Price $55 p/b and 40p/therm Cost Reduction
Post-Tax EMV@10% Statistics Post-Tax EMV @ 10%- SNS (Em)
Trials 1000
0.06
Mean 2.17
Median 1.75
Standard Deviation 2.01 0.05 1
Variance 4.03
Skewness 1.54 0.04 +
Kurtosis 4.08 >
Coefficient of Variability 092 3
Minimum -1.27 § 003 7
Maximum 1478 &
Range 16.05 0.02 +
Mean Standard Error 0.06
Trimmed Mean (98%) 2.11 001
0.00
\2 W of S

The distribution of EMVs in the W of S regiags shown in Chart
39 (pretax) and Chardd0 (posttax). The mean valuis healthily
positive at £95.47 million before taand £62.85 million after tax.
There is a chance of just over 14% that thetaxeEMV will be
negaiveand a 10% chance that It
worse. On the upsidpotential there is a 30% chance that the
EMV will exceed £131.08 millionard a 20% chance that it will
exceed +£164.4 million. 68% of the peex EMV distribution lies

in the range +£4.91m. to +£187.54m@nd 95% of the distribution
lies in the range£54.8m. to +£361.85m. After tax the chance of
the EMV being negative is jusver 6% and there is a 20% chance
that it will exceed +£100.64 million. 68% of the ptst EMV
distribution lies in the range +£14.81m. to +£112.75md 95% of
the distribution lies in the rang€10.24m. to +£206.91m.
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In sum, the prospect is for @bstantial mean expected pdak
EMV, a modest chance of a loss, and substantial upside potential.

But the investment costs are very high.

Chart39
WoS - Ongoing (Slow) - Initial Price $55 p/b and 40p/therm Cost Reduction

Pre-Tax EMV@10% Statistics

Trials 1000

Mean 95.47 0.07

Median 73.18

Standard Dewviation 104.74 0.06 +

Variance 10971.45

Skewness 1.47 0.05 1

Kurtosis 495

Coefficient of Variability 1.10 E 0.04 ¢

Minimum -139.61 8

Maximum 91343 2 0037

Range 1053.05

Mean Standard Error 3.31 002 1

Trimmed Mean (98%) 93.06 0.01
0.00

WoS - Ongoing (Slow) - Initial Price $55 p/b and 40p/therm Cost Reduction

Pre-Tax EMV @ 10% - WoS (Em)

Chart40

Post-Tax EMV@10% Statistics

Post-TaxEMV @ 10% - WoS (£m)

Trials 1000
Mean 62.85 0.06
Median 51.34
Standard Deviation 56.37
Variance 3177.55
Skewness 1.65
Kurtosis 594 >
Coefficient of Variability 090 Z
Minimum -46.08 2
Maximum 529.96 &
Range 576.04
Mean Standard Error 1.78
Trimmed Mean (98%) 61.39
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(b)Project Investor, Slow Cycle Time

CNS

The distribution of EMVs fothe project investom the CNSwith
IA applicable to all exploration costs shown in Chart 4ipost
tax). There is a 68% chance that the EMV will be negate a
30% chance that it will exceed +£0.72 million. 68% of the-pemst
EMV distribution lies in the range£20.81m. to +£6.53m.and
95% of the distribution lies in the rang®&41.55m. to +£23.71m.

With a deterministic system where all variables are as the mean
values,the poject investor with an oil find can write off his costs
and takeadvantage of the RFEBut he can only use 5% of the 1A

to which he is entitled. The poject investor with a gas find can
write off his costs but can only take advantage of 23% of the

RFES and he cannot use any of thettAwhichhe is entitled.
The prospect facing the investor is thus a combination of negative

mean expected poetsix EMV, a substantial downside risk, and

modest upside potential.
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Chart 41
CNS - Project (Slow) - Initial Price $55 p/b and 40p/therm Cost Reduction

I?ost-Tax EMV@].O% Statistics POSt'TaX EMV @ 10% _ CNS (£m)
Trials 1000
Mean -7.15 0.07
Median -6.62
Standard Deviation 16.09 006 1
Variance 258.93
Skewness -0.26 005 T
Kurtosis 237 .,
Coefficient of Variability 225 Z 0047
Minimum -85.08 S
Maximum 7401 g 0037
Range 159.10
Mean Standard Error 0.51 0.02 1
Trimmed Mean (98%) -7.07
0.01
0.00
&
il. NNS

The distribution of EMVs for the investor in the NN&th IA
allowance applicable to all exploration costsi®wn in Charé2
(posttax). The mean value is negative to a modest extent. After
tax the chance of a negative EMV is 55%. 68% of the-faagst
EMV distribution lies in the range9.05m. to +£7.47mand 95%

of the distribution lies in the rangél4.61m. to +£18.52m.

With a deterministic system where all variables are as the mean
values,the poject investor with an oil find can write off his casts
and take advantage of the REB8t he can only use 5% of the 1A

to which he is entitled. The poject investor with a gas find can
write off his costs but can only take advantage of 33% of the

RFES and he cannot use any of thettAwhichhe is entitled.
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The investor is thus fadewith a combination of a (small) negative
mean expected EMV, a significant downside risk, and modest
upside potential.
Chart42
NNS - Project (Slow) - Initial Price $55 p/b and 40p/therm Cost Reduction

I?ost-Tax EMV@10% Statistics Post-Tax EMV @ 10% - NNS (£m)

Trials 1000

Mean -0.58 0.06

Median -1.23

Standard Dewviation 8.71 0.05 +

Variance 75.82

Skewness 0.79 0.04 4

Kurtosis 204 2

Coefficient of Variability ~ -14.90 3§ 31

Minimum 2267 32

Maximum 5520 & 002 +

Range 77.87

Mean Standard Error 0.28

Trimmed Mean (98%) -0.72 0.01
0.00

o
lii. SNS

The distribution of EMVs for the investor in the SNS regien
shown in Chard3 (posttax). The chance of a negative EMV is
around 21% after tax. 68% of the ptest EMV distribution lies in
the range£0.42m. to +£4.21mand 95% of the distribution lies in
the range£1.88m. to +£7.71m.

With a deterministic system where all variables are as the mean
values,the poject investor can write off his costs, take advantage
of the RFES but can only use 36% of the 18 which he is

entitled.

In sum the investor is faced with a very smallsitove mean EMV,
noteworthy downside risks, and very modest upside potential.
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Chart 43
SNS - Project (Slow) - Initial Price $55 p/b and 40p/therm Cost Reduction

Post-Tax EMV@10% Statistics Post-Tax EMV @ 10%- SNS (Em)
Trials 1000 0.06
Mean 1.99
Median 1.79
Standard Deviation 2.44 0.05 3
Variance 5.94
Skewness 0.81 0.04 T
Kurtosis 158 =
ngfﬁ0|ent of Variability 123 3 03l
Minimum -3.46 2
Maximum 1490 &

Range 18.37 0.02 1
Mean Standard Error 0.08
Trimmed Mean (98%) 1.94 0.01
0.00
&
iv. WofS

The distributionof EMVs for the investor in the W of S region
with 1A applicable to all exploration costs &hown in Char44
(posttax). The mean value is healthily positive, at +£55.58 million
after tax. The chance of a negative EMV is 14%, and there is a
40% chance that the EMV will exceed +£61.63 million. There is a
20% chance that it will exceed +£98.62 million. 68%haf post

tax EMV distribution lies in the range +£2.72m. to +£110.41m. and
95% of the distribution lies in the ranggb2.53m. to +£204.68m.

With a deterministic system where all variables are as the mean
values,the goject investor with an oifind can write off his costs,
take advantage of the RFESd use 100% of the I whichhe is
entitled. Theproject investor with a gas find can write off his costs
and take advantage of the REB8t he can only use 50% of the 1A

to whichhe is entitled.
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WoS

In sum the investor is faced with a significantly positive mean
expected EMV, a modest risk of a loss (which in absolute terms
could be notable), and a substantial upside potential. But the

investment costs are very high in this region.

Chart44

- Project (Slow) - Initial Price $55 p/b and 40p/therm Cost Reduction

Post-Tax EMV@10% Statistics

Post-TaxEMV @ 10%- WoS (Em)

Trials 1000
Mean 55.58 0.06
Median 47.09
Standard Dewviation 62.30 005 +
Variance 3881.15
Skewness 1.00
Kurtosis 368 07
Coefficient of Variability 112 =
Minimum -136.24 8 0037
Maximum 509.55 £
Range 645.80 0.02 T
Mean Standard Error 1.97
Trimmed Mean (98%) 54.71 0.01

0.00

5;3)% R
G. Tax Credit for Exploration Costs

(a)Project Investor, Slow Cycle Time.

i CNS

The distribution of EMVs at 10% to the project investor in the
CNS with a tax credit under the slow cycle time assumptions with
reduced costs shown in Charéd5 (posttax). The mean value is
clearlynegative. There is a greater than 67% chance that the EMV
will be negative. 68% of the pesix EMV distribution lies in the
range-£18.81m. to +£6.55mand 95% of the distribution lies in
the range£39.56m. to £22.89m.

With a deterministic system where all variables are as the mean

values,the poject investor with an oil find and a tax credit can
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write off his costs and take advantage of the RFES (which is
reduced with the creditbut he can only use 26% of the A
which he is entitled. Theroject investor with a gas find and a tax
credit can write off his cost®ut can only take advantage of 33%
of the (reduced) RFE&nd he cannot use any of the té\ which

he is entitled.

In sum the investor is faced with a negative mean expected EMV,

a very large downside risknd a modest upside potential.

Chart 45
CNS - Project (Slow) Tax Credit - Initial Price $55 p/b and 40p/therm Reduced Costs

Post-Tax EMV@10% Statistics

Trials 1000 Post-Tax EMV @ 10%- CNS (Em)
Mean -5.95 0.07
Median -4.86
Standard Dewviation 15.34 0.06 +
Variance 235.17
Skewness -0.36 0.05 +
Kurtosis 2.83
Coefficient of Variability -2.58 g 0.04 4
Minimum -83.09 8
. o)

Maximum 73.63 © o3+
Range 156.71 &
Mean Standard Error 0.48 0.02 4+
Trimmed Mean (98%) -5.86

0.01

0.00

PR PP DL PP
il. NNS

The distribution of EMVs at 10% for the project investor in the
NNS with a tax credit and deiced costss shown in Chart 46
(posttax). The chance that the EMV will be negativguist over
47% after tax. 68% of the pestx EMV distribution lies in the
range-£6.58m. to +£7.36mand 95% of the distribution lies in the
range-£12.14m. to +£17.34m.
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With a deterministic system where all variables are as the mean
values,the poject investor with an oil find and a tax credit can
write off his costs and take advantage of the RFES (which is
reduced with the credjtput canonly use 66% offte IA to which

heis entitled. The mject investor with a gas find and a tax credit
can write off his costsaand take advantage of the (reduced) RFES

but he can only use 61% of the t&\whichhe is entitled.

In sum the investor is faced with a tiny positive mean EMWery

large downside risk, and a modest upside potential.

Chat 46
NNS - Project (Slow) Tax Credit - Initial Price $55 p/b and 40p/therm Reduced Costs

Post-Tax EMV@10% Statistics

Post-Tax EMV @ 10%- NNS (Em)

Trials 1000

Median 0.38

Standard Dewviation 7.59 0.05 +

Variance 57.54

Skewness 0.88 004 L

Kurtosis 3.28 >

Coefficient of Variability 11.38 Z

Minimum 2020 £ °®7

Maximum 54.27 &

Range 74.47 0.02 1

Mean Standard Error 0.24

Trimmed Mean (98%) 0.55 0.01
0.00

R TR S I CIR C
ii. SNS

The distribution of EMVs for the project investor in the SNS with a
tax credit and reduced costs isogim in Chart 47(posttax).
There is a 13% chance that the past EMV will be negative.
68% of the postax distribution lies in the range +£0.16m. to
+£3.97m, and 95% lies in the rang€1.13m. to +£7.25m.
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With a deterministic system where all variables arehasmean

values,the poject investor with a tax credit for exploration can

write off his costs, take advantage of the (reduced) RBES an
only use 95% of the 140 whichhe is entitled.

Chart 47
SNS - Project (Slow) Tax Credit - Initial Price $55 p/b and 40p/therm Reduced Costs
: 0 .
|.303t Tax EMV@10% Statistics POSt'TaX EMV @ 10% _ SNS (Em)
Trials 1000
Mean 2.09 0.06
Median 1.80
Standard Deviation 2.12 0.05 T
Variance 4.50
Skewngss 1.13 0.04 1
Kurtosis 2.80 -
Coefficient of Variability 1.01 =
.. o)

Minimum 272 8 0037
Maximum 1458 2
Range 17.30 0.02 +
Mean Standard Error 0.07
Trimmed Mean (98%) 2.05

0.01

0.00

iv. WofS

The distribution of EMVs for the project investor in the W of S
region with a tax credit and reduced costs is shown in Clgart
(posttax). The chance of the EMV being negative is 13%. There
iIs a 20% chance that the value will be +£96.62 million or bette
68% of the postax EMV distribution lies in the range +£3.75m. to
+£108.63m. and 95% of the distribution lies in the range
£48.25m. to +£202.87m.

With a deterministic system where all variables are as the mean
values,the poject investor with a oil find and a tax credit for
exploration can write off his costs, take advantage of the RFES
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and use 100% of the lA0 which he is entitled. Theproject
investor with a gas find and a tax credit can write off his costs and
take advantage of tHeeduced) RFESut he can only use 67% of
the IAto whichhe is entitled.

In sum the investor is faced with a worthwhile mean expected
EMV, modest downside risk and substantial upside potential. But

the investment costs are very high.

Chart48
WoS - Project (Slow) Tax Credit - Initial Price $55 p/b and 40p/therm Reduced Costs

Post-Tax EMV@10% Statistics
— 2 = Post-TaxEMV @ 10%- Wos (EmM)
Mean 55.19 0.07
Median 45.35
Standard Deviation 60.86 0.06 +
Variance 3704.53
Skewness 1.09 0.05 +
Kurtosis 4.04 -
Coefficient of Variability 1.10 = 0047
Minimum -131.96 €
Maximum 508.38 QE_ 0.03
Range 640.34
Mean Standard Error 1.92 0.02 ¢
Trimmed Mean (98%) 54.29 001

H. Investment Allowance Restricted to Successful Exploration

(a)Investor in TaxPaying Position, Slow Cycle Time

i CNS

When the cycle time from first exploration to first production

becomes longer and extra appraisal costs are incurred the

discounted expeted returns are reduced. When the IA for

exploration is limited and costs areduced there is a more than

48% chance that the petix EMV will be negative. 68% of the
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posttax EMV distribution lies in the rang&€6.78m. to +£9.08m.
and 95% of the distribution lies in the ran§46.83m. to +£25.5m.

In sum the investor is faced with the prospect of a positive but tiny
mean expected EMV, a high chance of a loss, and modest upside
potential.
Chart 49
CNS - Ongoing (Slow) Limited IA - Initial Price $55 p/b and 40p/therm Reduced Costs

I.Dost-Tax EMV@10% Statistics Post-Tax EMV @ 10% - CNS (£m)

Trials 1000
Mean 1.24 0.08
Median 0.17 007 +
Standard Dewviation 10.22
Variance 104.47 0.06 +
Skewness 1.18
Kurtosis 589 _ 0057
Coefficient of Variability 8.24 E
Minimum -34.05 S 0047
Maximum 8L10 £ |
Range 115.16 '
Mean Standard Error 0.32 0.02 +
Trimmed Mean (98%) 1.08

0.01

0.00

PSS S U A S
il. NNS

When the key risks are considered and the IA for exploration is
limited and costs are reduced the distribution of EMVs at 10% are
shown inChart 50(posttax). The chance of a negative EMV is
39% after tax. 68% of the pestx EMV distribution lies inhe
range-£2.79m. to +£7.43m. and 95% of the distribution lies in the
range-£5.09m. to +£17.36m.

In sum the investor is faced with a very small positive expected
mean EMV, a substantial risk of a loss, and very modest upside

potential.
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Chart 50

NNS - Ongoing (Slow) Limited IA - Initial Price $55 p/b and 40p/therm Reduced Costs

Post-Tax EMV@10% Statistics

Trials 1000
Mean 2.47
Median 1.34
Standard Deviation 6.04
Variance 36.52
Skewness 1.92
Kurtosis 8.43
Coefficient of Variability 2.44
Minimum -8.62
Maximum 56.02
Range 64.63
Mean Standard Error 0.19
Trimmed Mean (98%) 2.29
li. SNS

When the key risks are introduced and the IA for exploration is

Probability

0.06

0.05 T

0.04 T

0.03 T

0.02 T

Post-Tax EMV @ 10%- NNS (Em)

restrictedand costs are reduced the mean value-fassis just

positive. See Chart 51The chance of a negative EMV is 9%.
68% of the postax EMV distribution lies in the rage +£0.36m. to
+£3.85m, and 95% of the distribution lies in the rang®.52m. to

+£7.19m.

In sum the investor is faced with the prospect of a positive but

very small mean expected EMV, a low chance of a loss, and very

limited upside potential.
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Chart 51

SNS - Ongoing (Slow) Limited IA - Initial Price $55 p/b and 40p/therm Reduced Costs

- 0, isti
I?ost Tax EMV@10% Statistics Post-Tax EMV @ 10%- SNS (£m)
Trials 1000
Mean 2.13 0.06
Median 1.71
Standard Deviation 2.01 0.05 +
Variance 4.03
Skewness 1.54 0.04 4
Kurtosis 4.08
Coefficient of Variability 094 =
. Qo
Minimum -1.30 8 0037
Maximum 14.74 2
Range 16.04 0.02 +
Mean Standard Error 0.06
Trimmed Mean (98%) 2.08
0.01
0.00
iv. WofS

When the key risks are considered and the IA for exploration is
limited and costs are reduced the distribution of\EsMat 10%is
shown in Chart 5Zposttax). The mean values are positive before
tax and after tax. After tax there is more than a 6% hdrat the
EMV will be negative There is a 20% chance that the EMV will
exceed +£100.52 millignand a 10% chance that it exceeds
+£136.18 million. 68% of the postax EMV distribution lies in the
range +£14.69m. to +£112.54rand 95% of the distribution lies in
therange-£10.32m. to +£206.75m.

In sum the investor is faced with the prospect of a significantly
positive mean expected EMV, a dinghance of a loss, and very
substantial upside potential. The investment costs are particularly

large in this region.
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Chart 52

WoS - Ongoing (Slow) Limited IA - Initial Price $55 p/b and 40p/therm Reduced Costs

Post-Tax EMV@10% Statistics

Post-TaxEMV @ 10%- WoS (Em)

Trials 1000
Mean 62.71
Median 51.18
Standard Deviation 56.36
Variance 3175.89
Skewness 1.65
Kurtosis 595
Coefficient of Variability 0.90 %
Minimum -46.14 S
Maximum 520.82 £
Range 575.96
Mean Standard Error 1.78
Trimmed Mean (98%) 61.25

(b)Project Investor, Slow Cycle Time
i CNS
The distribution of EMVs at 10% to the project investor in the
CNS under the slow cycle time assumptions wastrictedlA for
exploration and ragted costds shown in Chart53 (posttax).
There is a greater than 68% chance that the EMV will be negative.
68% of the postax distribution lies in the range£20.81m. to
+£6.53m, and 95% of the distribution lies in the rand&1.55m.
to +£23.63m.

With a deterministic system where all vdnles are as the mean
values with limited IA the poject investor with an oil find can
write off his costs and take advantagelhef RFESbut he can only
use 646 of the 1Ato whichhe is entitled.The goject investor with
a gas find can write off his ctssbut can only take advantage of
23% of the RFESand he cannot use any of the t&Awhichhe is

entitled.
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