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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 studyilhe Economic Impact of North Sea QOil on
Scotlandwas 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 aiccountants, 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 Malysia. 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 compaaies 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 deveibpsis.

Over the last few years the research has examined the many evolving economic issues
generally relating to petroleum investment and related fiscal and regulatory matters.
Subjects researched include the economics of incremental investmenttiig oih

fields, economic aspects of the CRINE initiative, economics of gas developments and
contracts in the new market situation, economic and tax aspects of tariffing, economics
of infrastructure cost sharing, the effects of comparative petroleum $igsi@ms 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 reuse of facilities. This work has been financed by a group aboilpanies 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
200571 2008.

For 2018 the programme examines the following subjects:

a. Economcs of Decommissioning Monitoring Obligation and Residual Liability
in Perpetuity

Enhancing Understanding of the Decommissioning Cost Structure, its Timing,
and the Related Opportunities for the Supply Chain

Economics of EOR with Spe&l Reference t®olymer Flood Schemes
Prospective Activity Levels in the UKCS to 2050

Exploration of Case forA for RFCT

Follow-up to Results o€onsultatioron TTH
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g. Economics of Cluster Developments
h. Government Subsidies and the Oil and Gas Sector

The authors are solefgsponsible for the work undertaken and views expressed. The
sponsors are not committed to any of the opinions emanating from the studies.
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An Economi c Reassessment oaf tthlee ULKCrSg
Can Vision 2035 Become a Real

Professor Alex Kempand Linda Stephen

Aberdeen Centre for Research in Energy Economics and Finance (ACREEF)

1. Introduction and Context
Following the oilprice collapse in the latter part of 2014 activity in the UKCS
has experienced a very painfdecline particularly with respect to field
investment expenditures, but also to operating costs. Exploration and appraisal
activities have also continued at histailg low levels, though it should be

emphasised that thepeeceded the oil price collapse.

Since 2014 the industry has responded by effecting very painful reductions in unit
investment and operating costs. OGUK has found that average development
costs br all of the UKCS have fallen from a high of $23.8 per boe in 2014 to
$11.8in 2017 with an estimate of $1815 per boe for 2018. For operating costs
OGUKG6s estimates for 2014 are $29.6 pe
- $16.4 per boe for 2018Very recently the OGA published data on production

and revenue in the UKCS. These show that average operating costs across the
province have fallen from $32.0/boe in 2014, to $23.2/boe in 2015, $15.7/boe in
2016, and $15.0/boe in 201A.further majorchange over the past few years has
beena big increase in production efficiency. From a low of 6192012,there

has been a major improvement to 74% in 2@8tcording to OGA dataA yet

further major change hasdsethe divestment of a substantial number of assets

by established players and thpurchasdy new players, in many cases backed

by private equity companies. A further major change to the operating
environment has been a substantial increase in oil@angdrgces in recent months.

Further the OGA, the new regulator, has become increasingly active in



promoting MER. In addition both the OGTC and OGIC have become very active

in encouragingroductivity enhancemesin the sector.

Given all tre above a reassessment of the prospects for longer term activity is
opportune. The OGA has indicated a central estimate of cumulative production
to 2050 of 11.7 billion boe (bn boe). This corresponds closely to the near 11 bn
boe by 2050 projected by thmesent authors in early 2017. The OGA also
postulates ivision 2035cumulative production of 14.9 bn boe by 2050.

The present studgonstitutesa major revision of the prospects reflectimg
particularthe costreductionsachieved in recent yearandupward revisions to

the numbers of undeveloped discoveries in the category of technical reserves (i.e.
fields not currently being examined for development)additionit is assumed

that anyunit cost increasecan be held in check, including by produity gains

from the implementation of technological advancddeminalcoss are assumed

to increase in line with oil and gas prices. Low levels of exploration effort are

assumed to continue.

2. Methodology and Data
The projections of production and expéaces have been made through the use
of financial simulation modelling, including the use of the Monte Carlo
technique, informed by large field databasalidatedto a large extenby the
relevant operatorgandfrom other sourcesOnefield database incorporates key,
best estimate information on production, and investment, operating and
decommissioning expenditures. These refer to 400 sanctioned fields, 90
incremental projects relating to these fields, 14 probable fields, and 5lpossib
fields. The unsanctioned fields are currently being examined for development.
A further database contains 408 fields defined as being in the category of
technical reservesThis has been sourced from a combination of public and
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private sources. Theoverage is now much more comprehensive compared to
previous studiesOnly summary data on reserves (oil/gas/condensate) and block
locations are available for these. They are not currently being examined for

development by licensees.

Monte Carlo modellig was employed to estimate the possible numbers of new
discoveries in the period to 2049. The modelling incorporated assumptions based
on recent trends relating to exploration effort, success rates, sizes, and types of
discovery (oil, gas, condensate moving average of the behaviour thiese
variables over the paStyears was calculated separately for faaref the UKCS
(Southern North Sea (SNS), Central North Sea/Moray Firth (CNS/MF), Northern
North Sea (NNS), West of Shetlands (Wo0S), and IrisNIS3a The results were
employed for use by the Monte Carloaysis. Because of the very limited data

for WoS and IS over the period judgemental assumptions on succesanate

average sizes of discoveries were made foptiiposes ofmodelling.

It is postulated that the exploration effort depends substantially on a combination
of (a) the expected success rgte) the likely size of discovery, and (c) oil/gas
prices. In the present study 2 future oil/gas price scenarios were employed as

follows:

Table 1

Future Oil and Gas Price Scenarios

Oil Price (real) Gas Price (real)
$/bbl pence/therm
Medium 60 55
High 70 60




These price scenarios are designed to reflect investment screening prices, not
market values In MOD terms the price scenario starting with $60 in 2018
becomes $113 in 2050, and the scenario starting with $70 in 2018 becomes $132
in 2050. The exchange rate employed was £1 = $1.31685 wiaisthe rate

when the modelling commenced. The struetaf costs between dollars and

sterling in the modelling reflects thecentposition.

The postulated numbers of annual exploration wells drilled for the whole of the
UKCS are as follows for 2018, 2030, 2040, and 2045:

Table 2
Exploration Wells Drilled
2018 | 2030 | 2040 | 2045
MediumOil Price = Low Effort | 14 12 10 9
High Oil Price = Medium Effort| 20 17 15 13

It is postulated that success rates depend substantially on a combination of (a)
recent experience, and (b) size of the effort. It is fursiigigested that higher
effort is associated with more discoveries, but with lower succescoatgpared

to lower levels of effort. This reflects the view that low levels of effort will be
concentrated on the lowest risk prospects, and thus higher eiotves the
acceptance of higher risk. For the UKCS as a whole, 2 success rates were
postulated as follows with tHewer one reflecting the average over the past 5

years.



Table 3
Success Rates for UKCS

Low effort/Higher success rate 32.47%

Mediumeffort/Lower success rate 26.47%

It should be noted that success rates have varied considerably across the 5 sectors
of the UKCS.This has been incorporated into the modelliige annual number

of discoveries has been low since 2010 which is not surprising, given the large
decline in the number of exploration wells since 2008. It is assumed that

technological progress will maintain historic success rates over the time period.

The mean sizes of discoveries made in the historic periods for each of the 5
regions were calculated. It was assumed that the mean size of discovery would

decrease in line with recent historic experience. They are shown in Table 4.

Table 4
MeanDiscovery Size MMboe
Year 2018 2045
SNS 28 21
CNS/MF 32 24
NNS 21 16
WoS 70 52
IS 12 8




For purposes of the Monte Carlo modelling of the size of new discoveries the
standard deviation (SD) was set at 50% of the mean value. In line with historic

experience the size distribution of discoveries was taken to be lognormal.

Using the above information, the Monte Carlo technique was employed to project
discoveries in the 5 regions to 2049. For the whole period the total numbers of

discoveries for thall of the UKCS were as follows:

Table 5
Total Number of Discoveries to 2050
MediumEffort/Lower success rate 713
Low Effort/Higher Success Rate 112

For each region the average development costs (per boe) of fields in the probable
and possible categories were calculated. These reflect the cost reductions over
recentyears. Investment costs per boe depend on several factors including not
only the abslute costs in different operating conditions (such as water depth) but
on the size of the fields. For all of the UKCS tieeentaverage development

cost was $11 per boe with the highest being 381the SNS development costs
were found to average $1@.per boe. In the CNS/MF, they averaged $13.96 per
boe, in the WoShey were $15 per boe (reflecting the relatively large size of
fields), and in the NNS they averaged $15.29 per boe. Operating costs over the
lifetime of the fields were ab calculated.The average hdallen from $19 per

boe to $10 for all of the UKCS. They are now at $6.86 per boe in the SNS, $10.41
per boe in the CNS/MF, $10 per boe in the WoS, and $10.3 per boe in the NNS.
Total lifetime field costs (including decommissioning butleding E and A

costs) were found to have fallen from an average of $27.13 per boe for all of the



UKCS to $17.9 per boe, with $16 per boe in the SNS, $9.3 per boe in the
CNS/MF,and$17.2 per boe in the WoS (reflecting the relatively large size of
fields), and $26 per boe in the NNS.

Using these as the mean values the Monte Carlo technique was employed to
calculate the development costs of new discoveries. A normal distribution with
a SD = 20% of the mean was employed. these fieldsannual operatingosts

were modelled as a percentage of accumulated development costs. This
percentage varied according to field size. It was taken to increase as the size of
the field was reducedeflecting the presence of economiessoéle. Thusthe

field lifetime costs in very small fields could become very high on a boe basis.

With respect to fields in the category of technical reserves it was recognised that
major challengesxist and so the mean development costs in eagionof the

UKCS was set at $5/boe Higr than the mean for the new discoveries in that
region Thus, for the CNS/MF the mean development costs are $18.96 per boe,
and in NNS over $20 per boe. The distribution of these costs was assumed to be
normal with a SD = 20% of the mean value. A lbmal distribution was

employed to find the order of developmenneivfields in this category.

The annual numbers of new field developments were assumed to be constrained
by the physical and financial capacity of the industry. The ceilings were assumed
to be linked to the oil/gas price scenarios with maxima of 18 and 15 respectively
for the High and Low price cases. These constrainsotlapply to incremental

projects which are additional to new field developments.

There is a wide range in the develmgnt and operating costs of the set of
incremental projects currently being examined for development. For all of the
UKCS the mean development costs are $12.63 per boe, but the highest is over
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$200 per boe. Inthe SNS the average development costs ame$dhoe, but in
the NNS it is $28.71 per boe. While operating costs average $10.18 per boe
across all of the UKCS, there are 31 with $0 opex per boe.

A noteworthy feature of the 90 incremental projects in the database is the
expectation that the greaiajority will be executed over the next 3 or 4 years. |t

Is virtually certain that in the medium and longerm many further incremental
projects will be designed and executed. They are just not yet at the serious
planning stage. Such projects carekpected to be linked not only to currently
sanctioned fields, but also to those presently classified in the categories of

probable, possible, technical reserves, and future discoveries.

Accordingly, estimates were made of the potential extra incremprapdcts

from all these sources. Examination of the numbers of such projects and their
key characteristics (reserves and costs) being examined by operators over the past
6 years indicated a decline rate in the volumes. Based on this and utilising the
information of the key characteristics of the projects in the database, it was felt
that, with a decline rate reflecting historic experience, further portfolios of
incremental projects could reasonably be expected. As noted above such future
projects would b spread ovesall categories of host fields. Their sizes and costs

reflect recent trends.

With respect to investment decision makiagd project screening criteral
companies (even mediusized and smaller ones) currently assess their
opportunities irthe UKCS in comparison to those available in other parts of the
world. Capital is allocated on this basis with the UKCS having to compete for
funds against the opportunities in other provinces. A problem with the growing
maturity of the UKCS is the rdiaely small average field size and the high unit
costs. Mean discovery sizes are shown in Table 4 but, given the lognormal

8



distributions, the most likely sizes are below these averages. It follows that the
materiality of returns, expressed in terms ef present values (NPVSs), is quite

low in relation to those in prospect in other provinces (such as offshore Angola
or Brazil, for example). Oil companies frequently rank investment projects
according to the NPV/I ratio. Accordingly, this screening methas been
adopted in the present study. Specifically, the numerator is thegxoSPV at

10% discount rate in real termand the denominator is the piax field
investmentagainat 10% discount rate in real terms. the centrakcenario the
devel opment project goes ahead when t
Summary results are also shown to the Appendix when the investment hurdle is
tougher at NPV/lI > 0.5.The modelling has been undertaken under the current
tax system It is assumed that already sanctioned fields and incremental projects
can use tax allowances immediately, but probable and possible fields, technical
reserves and new discoveriemust generate taxable income rfrathe new
projects before they can use tlowances. Thus, the Ring Fence Expenditure
Supplement (RFES) is employed. The modelling is initially undertaken in MOD

terms with an inflation rate of 2%. The results are then converted to real terms.

In the light of experience over the past fewrgesome rephasing of the timing of

the commencement dates of new field developments and indisdnpeojects

from those projectelly operators was undertaken relating to the probability that

the project would go ahead. Where the operator indicated thatvafield

devel opment had a probability O 80% of
Where the probabilitwasO 70 % <80% t he commencement
1 year and where the probabiliwasO 50% < 70% t he commenc
slipped by 2 yars. Where the probabilityasO 4 0 % < ddeOn¥s slipped
by3yearsandwh er e t he pr obabi thedatgwassiippedOy 3 0 %
4yearsWher e t he pr ob aB% itwas sfippedéyss yémio % <
where the probability was < 20%was slipped by 6 years. If an incremental

9



project had a probability of procdedig O 70% t he dfeted was
was O 30% < 70% i tandwhese itwds K RO%o & was dippedl vy e
by 2 years.

3. Results

(a)Numbers of Fields in Production

In Chart 1 the numbers of producing fields are shown at the $60, 55 pence price

scenario.

Chart 1

Number of Fields in Production
$60/bbl and 55p/therm
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the currently producing fields. Over the period there are 421 rfeald
developments triggered, of which 6 are in the sanctioned category, 13 are in the
probable category, 1 in the possible category, 295 in the category of technical
reservesand 106 are future discoveriédlith the $60 case and a 0.3 hurdle there

are 0 fields which fail the hurdle rate, 5 of which are probable or possible fields,
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63 are technical reserves, and 2 are new discoveries. There ar&4also

incremental projects which fail the hurdle.

The pace of development of fields in the category ofrtieethreserves is clearly
ambitious and exceeds that achieved in recent years. The cost reductions recently
achieved plus the enhanced collaboration among investors via the efforts of the
OGA, and the productivity gains through technological progredgdaed by the

OGTC are necessary to achieve the largn pace of development found from

the modelling. Thehysical capacity of the supply chain should be adequate to

meet the demands of the new developments. Many are very small in scale.

In Chart 2 he numbers of producing fields by area are shown at the $60, 55 pence
price scenario.
Chart 2
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Of the 421 new field developments triggered, 168 are in the CNS/MF area, 18 are
in the Irish Sea, 88 are in the NNS, 119 are in the,3IN& 28 aren the WoS

area. Of th&0 fields which fail the hurdle rat80 arein the CNS/MF are&21

arein the NNS 6 are in the SNSand13 arein the WoS area
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In Chart 3 the numbers of fieldis productionare shown at the $70, 60 pence
price scenario.
Chart 3

Number of Fields in Production
$70/bbl and 60p/therm
No.of Fields Hurdle: Real NPV @10%/Real Devex @10% > 0.3
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than 50 after 2035 for theurrentlyproducingones Over the period there are

529 new field developments, of which 6 are in the sanctioned category, 14 are in
the probable category, 4 in the possible category, 376 in the category of technical
reserves, and 129 are future new discoveridsere are34 fields which fail the
hurdle ratel of whichis apossible field, 2 are technical reserves, ahtsa new

discovery

In Chart 4 the numbers of producing fields are shbwareaat the $70, 60 pence

price scenario.
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Chart 4

Number of Fields in Production
$70/bbl and 60p/therm
No.of Fields Hurdle: Real NPV @10%/Real Devex @10% > 0.3
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Of the 529 nav field development08 are in the CNS/MF area, 21 are in the
Irish Sea, 119 are in the NNS, 132 are in the Si¥8 49 are in the WoS area.
There are34 fields which fail the hurdle rate,5 of which arein the CNS/MF
area 8in the NNS 3 in the SN&nd8 in the WoS area

b) Potential Production

In Chart 5 potential oil production over the period 2018 to 2050 is shown for the
$60, 55 pence case.
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Chart 5

Potential Oil Production
S60/bbl and 55p/therm

lzoo‘b/’d Hurdle: Real NPV @10%/Real Devex @10% > 0.3

1000
800
600
400

200

P el
(=]

LT0T

Bd B P RS B B
o 8 o o o o
© B MW = WL

920t
£e0t
TeoT
€e0t
£€0T
re0t
SE0T
€0T
LE0T
8E0T
6€0¢
oroT
woe
farire
evoe
i 0¢

0
0T
70¢
6v0¢
050T

= =
n G =1 00

m Sanctioned @ Incremental EFuture Incremental Future Fields m Technical Reserves m New Exploration

Over the period cumulative oil production is 9,148 million barrels of which 4,539
million comesfrom sanctioned fields, 177 million from current incremental
projects, 361 million from future incremental projects, 215 million from probable
and possible fields, 1,796 million from technical reseraed 2,059 million from

future discoveries.

The nearterm increase in oil production is not consistent with the recent
projections made by the OGA. In the present study this reflectsoptenistic
estimates made by the industry and, for the period from 2022 the effect of some
investments not yet planndout which are likely to be economically and

commercially viable.

In Chart 5a prospective oil production is shown in the historic context of

production to date.
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Chart 5a

Potential Oil Production
$60/bbl and 55p/therm
th/d Hurdle : Real NPV @ 10% / Real Devex @ 10% > 0.3
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Chart 6showsfuture oil productioron a geographibasis.

Chart 6

Potential Oil Production
$60/bbl and 55p/therm

lzootb’!d Hurdle: Real NPV @10%/Real Devex @10% > 0.3
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It is seerthat 3,975 million barrels come from the CNS/MF a&868 million
barrels coming from Wa%nd 2,198 million barrels from the NNS.

In Chart 7 potential oil production over the period 2018 to 2050 is shown for the
$70, 60 pence case.
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Chart 7

Potential Qil Production
$70/bbl and 60p/therm

o th/d Hurdle: Real NPV @10%/Real Devex @10% > 0.3
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Over tre period cumulative oil production is just under 10,700 million barrels of
which 4,580million come from sanctioned fields, 172 million from current
incremental projects, 353 million from future incremental projects, 240 million
from probable and possibfeslds, 2,810 million from technical reseryesnd

2,545 million from future discoveries.

In Chart 7a prospective oil production is shown in the historic context of

production to date.
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Chart 7a

Potential Oil Production
$70/bbl and 60p/therm
th/d Hurdle : Real NPV @ 10% / Real Devex @ 10% > 0.3
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Chart 8shows future oil productioon a geographibasis.

Chart 8

Potential Oil Production
$70/bbl and 60p/therm

th/d Hurdle: Real NPV @10%/Real Devex @10% > 0.3
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It is seen that 4,593 million barrels come from the CNS/MF, dolawed by
3,431 million barrels from the Wg&nd 2,563 million barrels from the NNS.
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In Chart 9 potential gas production over the period 2018 to 2050 is shown for the
$60, 55 pence case.
Chart 9

Potential Gas Production
$60/bbl and 55p/therm
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Over the period cumulative gas production is just under 5,337 million barrels of
oil equivalent of which 1,963 mmboe come from sanctioned fields, 419 mmboe
from current incremental projects, 780 mmboe from future increrngrtgects,

142 mmboe from probable and possible fields, 1,438 mmboe from technical

reservesand 594 mmboe from future discoveries.

In Chart 9a prospective gas production is shawrthe historic context of
production to date.
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Chart 9a

Potential Gas Production
$60/bbl and 55p/therm
mmcf/d Hurdle : Real NPV @ 10% / Real Devex @ 10% > 0.3
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Chart 10shows future gas production on a geogragsasis.

Chart 10

Potential Gas Production
$60/bbl and 55p/therm
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It is seen that 2,136 mmboe come from the SNS area, 1,656 mmboe come from
the CNS/MF aree®30 mmboe from the NNS, 373 mmboe from the WoS, area

and 242 million barrels coming from the Irish Sea.
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In Chart 11 potential gas production over the period 2018 to 2050 is shown for
the &0, 60 pence case.

Chart 11
Potential Gas Production

$70/bbl and 60p/therm
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Over the period cumulative gas production is just over 6,140 million barrels of
oil equivalent of which 1,972 mmboe conieom sanctionedi¢lds, 434 mmboe

from current incremental projects, 813 mmboe from future incremental projects,
218 mmboe from probable and possible fields, 2,023 mmboe from technical

reservesand 680 mmboe from future discoveries.

In Chart 11a prospective gas produetis shown in the histic context of
production to date.
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Chart 11a

Potential Gas Production
$70/bbl and 60p/therm
mmcf/d Hurdle : Real NPV @ 10% / Real Devex @ 10% > 0.3
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Chart 12shows future gas producti@m a geographibasis.

Chart 12

Potential Gas Production
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It is seen that 2,359 mmboe come from the SNS area, 1,972 mmboe from the
CNS/MF area994 mmboe from the NNS, 510 mmboe from the WoS, aech
305 mmboe from the Irish Sea.
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In Chart 13 potential total hydrocarbon production over the period 2018 to 2050
is shown for the 0, 55 pence case.
Chart 13

Potential Total Hydrocarbon Production
S60/bbl and 55p/therm
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Over the period total hydrocarb@noduction is just over 14,780 million barrels

of oil equivalent of which 6,685 mmboe come from sanctioned fields, 631 mmboe
from current incremental projects, 1,211 mmboe from future incremental
projects, 358 mmboe from probable and possible fields, 3n@3®oe from

technical reservesnd 2,657 mmboe from future discoveries.

In Chart 13a prospective total hydrocarbon production is shown in the historic

context of production to date.
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Chart 13a

Potential Total Hydrocarbon Production
$60/bbl and 55p/therm
thoe/d Hurdle : Real NPV @ 10% / Real Devex @ 10% > 0.3
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Chart 14shows future productioon a geographibass.

Chart 14

Potential Total Hydrocarbon Production
$60/bbl and 55p/therm
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It is seen that 5,838 mmboe come from the CNS/MF area, 3,247 mmboe from the
WoS area3,202 mmboe from the NNS, 2,173 mmboe from the SNS arneh

320 mmboe from the Irish Sea.
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In Chart 15 potential total hydrocarbon production over thi@&018 to 2050

is shown for the 0, 60 pence case.

Chart 15

Potential Total Hydrocarbon Production
$70/bbl and 60p/therm
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Over the period total hydrocarbon production is just over 17,151 million barrels
of oil equivalent of which 6,736 mmboe come from sanctioned fields, 642 mmboe
from current incrementaprojects, 1,238 mmboe from future incremental

projects, 461 mmboe from probable and possible fields, 4,847 mmboe from

technical reservesand 3,228 mmboe from future discoveries.

In Chart 15a prospective total hydrocarbon production is shown in theidistor

context of production to date.
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Chart 15a

Potential Total Hydrocarbon Production
$70/bbl and 60p/therm
thoe/d Hurdle : Real NPV @ 10% / Real Devex @ 10% > 0.3
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Chart 16shows future productioon a geographibasis.

Chart 16
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It is seen that 6,784 mmboe comes from the CNS/MF area, 3,949 mmboe from
the WoS area3,631 mmboe from the NNS, 2,401 mmboe from SNS area
and 386 mmboe from the Irish Sea.
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c) Potential Development Expenditure
Potential development expenditure is shown in Chart 17 for the5860ence
case.
Chart 17

Potential Development Expenditure
$60/bbl and 55p/therm

mof-m (2018) Hurdle: Real NPV @10%/Real Devex @10% > 0.3
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Over the period 2018 to 2050 total development expenditure is just under
£124,380million at 2018 prices. The sanctioned fields contribute £29,547

million by 2040. Current incremental projects contribute £4,301 million by 2032

and future incremental projects contribute £10,918 million. The probable and
possible fields contribute 28608 million the technical reserves contribute

£45.652 million and the future discoveries contribute £31,353 million.

In Chart 17a prospective development expenditure is shown in the context of

historic expenditure to date (at 2018 prices).
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Chartl7a

Potential Development Expenditure
$60/bbl and 55p/therm
em(2018) Hurdle : Real NPV @ 10% / Real Devex @ 10% > 0.3
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Chart 18shows future expendituan a geographibasis.
Chart 18
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$60/bbl and 55p/therm
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Prospective evelopment expenditure in the CNS/MF area is £46,793 million, in
the NNS £29,741 million, in the WoS area £27,271 million, in the SNS area
£17,173 million and in thdrish Sea £3,401 million.
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Potential development expenditure is shown in Chart 19 for the6®7pence

case.
Chart 19
Potential Development Expenditure
$70/bbl and 60p/therm
£m (2018) Hurdle: Real NPV @10%/Real Devex @10% > 0.3
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Over the period 2018 to 2050 total development expenditure is just under
£157,836 million at 2018 prices. The sanctioned fi@dstribute £29,552
million by 2040. Current incremental projects contribute £4,448 million by
2032 and future incremental projects contribute £11,318 million. The probable
and possible fields contribute £4,020 milljahe technical reserves £69,244

million, and future discoveries contribute £39,253 million.

In Chart 19a prospective development expenditure is shown in the context of

historic expenditure to date (2018 prices).
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Chart19a

Potential Development Expenditure
$70/bbl and 60p/therm
em(2018) Hurdle : Real NPV @ 10% / Real Devex @ 10% > 0.3

18000
16000
14000
12000
10000

8000

6000
4000
2000

0

046T
€461
9/6T
646T
86T
S86T
886T
166T

[
w
[f=]
B

£66T
000¢

]
=
L=
w

9002
6002
10z
S10Z
8102

[}
=1
M
[

reoz
£20¢T
0€0t
€€0¢
9¢€0¢
6€0T
ot
Svot¢
8v0t¢

Historic B Sanctioned B Incremental O Future Incremental ® Future Fields @ Technical Reserves B New Exploration

Chart 20shows future exgnditurea geographic basis.

Chart 20

Potential Development Expenditure
$70/bbl and 60p/therm
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Prospective evelopment expenditure in the CNS/MF area is £60,548 million, in
the NNS £36,969 million, in the WoS area £36,721 million, in the SNS area
£19,786 million and in the Irish Sea £3,811 million.
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d) Potential Operating Expenditure
Potential operating expenditure is shown in Chart 21 for theSpence case.
Chart 21

Potential Operating Expenditure
$60/bbl and 55p/therm
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Over the period 2018 to 2050 total operating expenditure is just over £147,284
million at 2018 prices. The sanctioned fields cdwote £88,438 million.
Current incremental projects contribute £3,103 million and future incremental
projects contribute £5,814 million. The probable and possible fields contribute
£4,943 million the technical reserves £23,134 milljand future discoveries
contribute £21,852 million.

In Chart 21a prospective operating expenditure is shown in the context of historic

expenditure to date (2018 prices).
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Chart 21a

Potential Operating Expenditure
$60/bbl and 55p/therm
em(2018) Hurdle : Real NPV @ 10% / Real Devex @ 10% > 0.3
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Chart 22shows future expendituen a geographibasis.

Chart 22

Potential Operating Expenditure
$60/bbl and 55p/therm
£m (2018) Hurdle: Real NPV @10%/Real Devex @10% > 0.3
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Potential perating expenditure in the CNS/MF area is £65,638 million, in the
NNS £37,470 million, in the WoS area £30,340 million, in the SNS area £11,489
million, and in the Irish Sea £2,347 million.
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