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SOMMAIRE 

Les perspectives qu'offre la zone au large de la côte 

atlantique du Canada pour le développement des ressources 

pétrolières et gazières du Canada sont fort prometteuses. Elles 

ont d'ailleurs contribué à 1 'accélération de 1 'activité 

économique dans les provinces de l'Atlantique. Les opérations 

ont débuté dans la région de 1 'Île de Sable en 1959, puis dans 

les Grands Bancs en 1964. L'exploration dans cette zone trois 

fois plus étendue que la Mer du Nord a jusqu'ici été couronnée de 

succès, nécessitant un nombre beaucoup moindre de forages par 

découverte. 

Le champ gazier Venture a été déclaré rentable en juin 1982. 

Déjà, la phase du développement approche, le plan d'exploitation 

ayant été soumis en janvier 1984. 

Les conditions matérielles d'exploitation du champ Venture 

sont généralement très favorables. 

Les conditions environnementales sont meilleures que celles 

de la Mer du Nord, de la mer de Beaufort et de la zone 

Hibernia. Le champ Venture se trouve dans des eaux peu profondes 

et libres d'icebergs et on peut l'exploiter à l'aide de 

techniques de production sous-marine déjà connues. Contrairement 



à ce qui se passe dans le cas du champ Hibernia, aucun conflit de 

compétence ne risque de retarder son exploitation. Cependant, 

1 'Entente Canada-Nouvelle-Ecosse, telle qu'elle existe 

présentement, pourrait entraîner certaines frictions 

ultérieurement. 

• 
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Les perspectives économiques et commerciales sont un peu 

moins favorables. A 1 'heure actuelle, il existe un excédent de 

gaz naturel sur le marché nord-américain et on ne peut déterminer 

avec certitude qui seront les acheteurs du gaz de Venture ni quel 

en sera le prix. Une proportion importante de la production 

gazière devra être exportée, mais les marchés d'exportation sont 

incertains. Les marchés intérieurs les plus proches se trouvent 

dans les provinces de l'Atlantique, où la demande est 

relativement faible et les systèmes de distribution ne sont pas 

encore en place. 

La production gazière tirée du champ Venture est relativement 

coûteuse. Si 1 Ion se fonde sur 1 'hypothèse que renferme le 

scénario de référence, le coût social (c'est-à-dire, sans les 

taxes et les redevances) dit de "demi-cycle" (clest-i-dire, 

abstraction faite des coûts de prospection) de la production de 

mille mètres cubes de gaz est de 138 $ (3,86 $ par mpc), en 

supposant un taux d'actualisation réel de 10 %. Le coût privé 

de demi-cycle est de 200 $ par mille mètres cubes (5,66 $ par 

mpc). En Alberta, le coût social de demi-cycle va de 9,50 $ à 

, 



-_3 - 

29,00 $ par mille mètres cubes (de 27 cents à 82 cents par mpc), 

lorsqu'on exclue les coûts de transformation. 

Divers facteurs contribuent à ces coûts plus élevés. Bien 

que la technologie utilisée dans le champ Venture ne soit pas 

nouvelle et qu'elle ait déjà fait ses preuves, le système de 

production est beaucoup plus coûteux que celui de la production 

de gaz conventionnel dans l'ouest du Canada. Deux facteurs 

influent particulièrement sur 1 'augmentation des coûts, soit les 

plates-formes marines et le réseau de pipelines sous-marins 

requis pour amener le gaz à la côte. De plus, comme les projets 

gaziers au large de la côte atlantique sont éloignés et qu'ils 

sont très spécialisés comparativement à la structure industrielle 

des provinces de l'Atlantique, on peut s'attendre à ce que les 

coûts y soient supérieurs à ceux de l'Alberta, qui dispose déjà 

des compétences et du matériel nécessaires. Hibernia a été le 

premier champ pétrolifère à être découvert (en 1979) au large de 

la côte atlantique, et il n'est pas impossible qu'il s'agisse du 

plus important dans l'histoire du Canada. Malheureusement, la 

production de ce champ sera retardée en raison de problèmes 

techniques et de conflits de compétence. 

On n'a pas encore réussi à concevoir un système de production 

qui puisse tenir compte entièrement du défi que posent les 

icebergs et les conditions climatiques très défavorables. On 
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envisage un certain nombre de solutions mais, à 1 'heure actuelle, 

l'exploitation marque le pas. 

Un autre obstacle au développement du champ Hibernia a trait 

à la controverse que soulève toujours, entre Ottawa et 

Saint-Jean, la question de la sécurité des installations de 

forage et de sauvetage au large de la côte. Terre-Neuve tente de 

faire interdire les forages d'hiver jusqu'à ce que le 

gouvernement fédéral ait amélioré les normes de sécurité. Pour 
I 

sap art, ce der nie r r e jet tel I a r 9 ume nt, ens 0 ute nan t que 1 es 

installations sont parfaitement sécuritaires. Les entreprises 

sont au centre du débat; en effet, elles doivent s'intéresser aux 

questions de sécurité mais elles doivent aussi payer pour chaque 

journée de location des foreuses, qu'il y ait effectivement 

forage ou non, et savoir quel gouvernement elles doivent écouter. 

Jusqu'ici (février 1984), les forages se poursuivent. 

Aux termes du régime fiscal applicable aux Terres du Canada, 

si on suppose que le prix réel unique sera de 252 $ le mètre cube 

de pétrole (40 $ le baril) et qu'on utilisera les plates-formes à , 
attraction gravifique, l'exploitation du champ pétrolier Hibernia 

semble être rentable. Le coût privé de demi-cycle du pétrole 

livré à Montréal est de 210 $ le mètre cube (33 $ le baril)~ sur 

la base d'un taux d'actualisation riel de la %. Le coût social 

est d'environ 93 $ le mètre cube (15 $ par baril). Ces résultats 

dépendent évidemment du rythme de développement, du type de 
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système de production utilisé, ainsi que des hypothèses relatives 

aux prix et aux coûtx réels. 

Le régime fiscal des Terres du Canada qui slapplique à la 

phase de développement des activités pétrolières et gazières 

comprend la taxe sur les recettes pétrolières et gazières 

TRPG - 12 % des revenus d1exploitation), la redevance de 

base (10 % des revenus bruts), la redevance additionnelle 

progressive (RAP - 40 % des profits), les subventions accordées 

dans le cadre du programme d1encouragement au secteur pétrolier 

(PES? - 20 % des dépenses d1exploitation intangibles), llimpôt 

fédéral sur le revenu imposable des sociétés (46 % des revenus de 

développement et de production) et lloption de participation 

gouvernementale (25 %). 

La redevance additionnelle progressive est destinée à 

recueillir les profits excessifs dans un champ déterminé. Elle a 

fait son apparition dans le cadre du PEN, en même temps que 

d1autres mesures qui ne varient pas en fonction du niveau de 

rentabilité, notamment les redevances de base et la TRPG. Nos 

résultats montrent que les rapports réciproques entre ces mesures 

insensibles au niveau des profits et la RAP contredisent le but 

avoué de la détermination du champ d1application de la RAP. On 

pourrait immédiatement améliorer la situation en éliminant les 

redevances de base et la TR?G et en permettant à la RAP de 
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s'appliquer plus tôt en réduisant le plancher des binifites qui y 

sont admissibles. 

Le PEN introduisait une mesure supplémentaire applicable aux 

Terres du Canada, qui permettait a la Couronne d'acquérir un 

intérêt direct de 25 % dans tout projet entrepris dans une région 

éloignée. Cette disposition permet aux entreprises prospectrices 

de choisir leur projet dans 1 'ensemble des meilleures terres 

plutôt que de s'astreindre â la sélection "en damier". Elle 

parait raisonnable et acceptable, pourvu que le gouvernement paie 

sa part. 

Il nous semble que la disposition prévoyant une participation 

publique de 25 % élimine la nécessité de taxes successives et 

qu'on pourrait la considérer comme un substitut aux redevances de 

base et à la TRPG. 

Pour ce qui a trait aux subventions du PiSP qui seront 

disponibles pendant 1 'étape de développemen~ dans les Terres du 

Canada, elles ne semblent pas jouer un rôle très important dans 

1 'analyse économique des projets de demi-cycle. Elles équivalent 

à 20 % des dépenses de développement intangibles. Il convient de 

souligner que ce taux ne semble pas slappliquer à la phase de 

prospection qui précède une découverte. Les subventions à la 

prospection sont effectivement importantes pour les entreprises 
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qui doivent poursuivre leurs activités dans les régions 

éloignées. 

• 

Nous croyons qu'en 1 'absence de cette aide aux activités de 

prospection dans les régions éloignées, ces activités n'auraient 

pas atteint leur niveau actuel dans les Terres du Canada. les 

subventions jouent le rôle le plus important pour les entreprises 

qui font constamment des forages coûteux. 

le PESP et les déductions au titre de 1 'impôt sur les 

bénéfices permettent de réduire considérablement le coût privé de 

la prospection. Dans 1 'éventualité d'une découverte rentable, 

cependant, les bénéfices après soustraction des impôts et des 

redevances sont tris restreints. Nous croyons qu'il serait 

préférable de récompenser les entreprises dont les activités de 

prospection se soldent par un succès et de leur faire assumer 

1 'essentiel des risques d'échec. En d'autres mots, la politique 

devrait respecter davantage les règles du marché. 

Dans le cas du projet Hibernia, nous avons testé un deuxième 

régime qui serait fondé sur "les règlements de Terre-Neuve". Ce 

scénario suppose que la propriété des ressources relève de la 

province et que seule cette dernière peut en tirer des 

redevances. la Newfoundland labrador Petroleum Corporation peut 

prendre une participation économique directe de 60 % dès le début 



du projet, ou encore seulement un intérêt passif de 60 % une fois 

que l'entreprise a récupéré trois fois sa mise de fonds. 

Nous croyons que l'option de l'intérêt passif de Terre-Neuve 

pourrait se révéler avantageuse si on voulait améliorer le régime 

fiscal applicable aux projets entrepris dans les Terres du 

Canada. 

7 
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EXECUTIVE SUMMARY 

• 

The East Coast offsho~e ~egion of Canada is an a~ea that 

is showiny g~eat p~omise in the unfolding of Canada's oil and 

yas supply pcospects. In addition, the promise of bette~ 

times ahead for the Atlantic pcovinces is spur~ing on 

activity. Activity in this f~ontier region began in the 

Sable Island area in 1959 and in the Grand Sanks in 1~64. 

Exploration in the area which is 3 times as large as the 

North Sea has been very successful requiring far fewer holes 

per discovery by comparison to the North Sea. 

The Venture gas field was stated to be comme~cially viable 

in June 1982. Activity in the Venture field is moving into 

the development phase with the filing of the development plan 

occurring in January 1~84. 

The physical conditions surrounding the development of the 

Venture field are for the most part quite favourable. 
T 

The environmental conditions are less harsh than those in 

the North Sea, the Beaufort Sea and around Hibernia. The 

field is located in shallow iceberg-f~ee waters and can be 

developed with known offshore production technology. Unlike 

Hibernia, no jurisdictional dispute exists which could 
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potentially stall development. However, the Canada-Nova 

Scotia Agreement, as presently defined, could lead to some 

frictions at a later date. 

The economic and market conditions are somewhat less 

certain. Currently surpluses of natural gas exist in the 

North American market therefore it is uncertain who will buy 

Venture gas and at what price. A significant portion of 

sales gas production is to be exported but export markets are 

uncertain. The closest domestic markets are within the 

Atlantic provinces but the market is relatively small and 

distribution systems have yet to be put in place. 

Offshore gas from the Venture field is relatively high 

cost gas. Given the base case assumption the (half cycle) 

social supply cost to develop and produce a thousand cubic 

metres of gas is $138 ($3.86 per mcf), at a 10 percent real 

discount rate. The private (half cycle) supply price is $200 

per thousand cubic metres ($5.66 per mcf). Comparable half 

cycle social supply prices in Alberta are in the $~.50 to 

$29.00 per thousand cuhic metre (27¢ to 82¢ per mcf) range 

excluding processing. 

A number of factors contribute to the higher costs. While 

the technology used in the Venture Project is not new or 

unproven, the project does re4uire a much more costly produc 

tion system vis-à-vis conventional gas production in western 

1--- 
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Canada. Two lacge contcibuting factocs ace the highec costs 

of the offshoce platfocms and the subsea pipeline system 

cequiced to get the gas to shoce. Fucthec, because eastecn 

offshoce gas projects ace isolated and specialized by compa 

cison to the industcial make-up of the macitime region, costs 

are expected to be inflated above those in ~lberta where the 

required skills and hardware are readily available. 

The Hibecnia oil field was discovered in 1979. Hibernia 

was the ficst oil field to be found in the eastern offshoce 

and it may prove to be the lacgest in Canadian history. 

Production fcom the field unfoctunately will be delayed 

because the development is plagued by jurisdictional 

difficulties and the technology that will be used has yet to 

be decided upon. 

Because of the challenge posed by the iceberg infested 

waters and harsh weather conditions, a feasible production 

system has not yet been designed. A number of altecnatives 

are being considered but for the time being development is 

stalled. 

Jurisdictional constraints rise from the uncesolved 

dispute between the federal government and the pcovince of 

Newfoundland ovec the management of the resources. The 

ownership dispute has been settled in favour of the federal 

govecnment. Before any oil can be bcought ashoce from 
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Hibe~nia, settlement between the p~ovince and the fede~al 

yove~nrnent ove~ the way in which development p~oceeds will 

have to be ~eached. 

One fu~ther hu~dle has been placed in the path of develop 

ment as the fede~al government and the province argue ove~ 

the adequacy of offshore search and rescue facilities. The 

province is attempting to ban winter drilling until the 

fede~al government improves the levels of safety. The 

Eede~al government dismisses the a~gument claiming that the 

facilities are adequate. Caught in the middle are the compa 

nies who must be conce~ned with safety hut who also pay for 

each drillrig day whether making hole or not, and who must 

know which government to listen too So far (February 1984) 

drilling has been continuing. 

Under the present Canada Lands fiscal regime, an assump 

tion of a flat real oil price of $252 per cubic metre ($40 

per barrel), and an assumption of a gravity base platform, 

the development of the Hibernia oil field appears to be 

economic. The (half cycle) private supply price for oil 

delivered to Montreal is about 210 per cubic metre ($33 per 

barrel) at a 10 pe~ cent real discount rate. The social 

supply price igno~ing taxes and ~oyalties is about S93 per 

cubic metre ($15 per barrel). These results are of course 

contingent upon the pace of development, the type of produc 

tion system used and price and real cost assumptions. 

1 
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The existing Canada Lands fiscal ~egime applicable to the 

development phase of oil and gas activity includes the PGRT 

at 12 pe~ cent of ope~ating revenues, the Basic Royalty at 10 

pe~ cent of gross ~evenues, the Progressive Incremental 

~oyalty (PI~) at 40 per cent of p~ofits, the 20 per cent PIPs 

on intangible development expenditures, the 46 pe~ cent 

federal income tax on company taxable income from development 

and production ~evenues, and the 2S per cent ~overnment back 

in provision. 

The PIR is a royalty that has been designed with the 

intent of capturing the above normal profits of a particular 

("ring fenced") field. With the inception of the NEP, the 

PIR was introduced along with other measures that lack 

responsiveness to profitability; in particular the Basic 

Royalty and the PGRT. Our findings suggest that the interac 

tion between these profit insensitive measures and the PIR 

contradict the intent and spirit of ring fencing a field for 

the PIR. An immediate improvement would be the elimination 

of the Basic Royalty and the PGRT while allowing the PIR to 

be imposed at an earlier date by lowering the profit floor of 

the current PIR. 

The NEP introduced an additional feature for the Canada 

Lands allowing the Crown to enter as a 2S per cent working 

interest into any project on frontier lands. The provision 

allows the explorationist to select from the whole of the 
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best lands Eor development rather than be subject to checker 

board selection. This appears to be a reasonable and 

workable Drovision provided that the government pays Eor its 

share. 

It occurs to us that the 25 per cent back-in provision 

precludes the need Eor layer upon layer of taxes and could be 

considered as a substitute Eor the Basic Royalty and the 

PGl{T. 

As for the PIPs that are available in the development 

phase in the Canada Lands they do not appear to be enormously 

important in the half~cycle project economics. They are paid 

at a rate of 20 per cent towards intangible development 

expenditures. It may be noted that this does not appe~r to 

be the case during the exploration phase Drior to a discove 

ry. Exploration PIPs are indeed of value to the companies in 

order to sustain activity in the frontier. 

It is our view that had there not been some equivalent 

form of assistance for exploration activities in the frontier 

these activities would not be proceeding in the Canada Lands 

as they are now. The PIPs, of course, are of most value to 

companies that continually drill costly wildcat explortion 

wells. 

, 



- vii - 

The PIPs in conjunction with income tax reductions reduce 

the private cost of exploration substantially. However, 

once a successful discovery is made the after tax and royalty 

profit is severely restricted. We believe that a more suita 

ble policy should reward successful exploration and let the 

~etroleum companies take most of the dry hole risk. In other 

words the policy should be more in step with the market 

place. 

In the case of Hibernia a second regime "The Newfoundland 

Regulations" is tested. The regime assumes provincial owner 

ship and only the province collects royalties. The 

Newfoudland Labrador Petroleum Corporation has the option of 

entering either as a 40 per cent working interest at the 

beginning of the project or as a 40 pe~ cent carried interest 

once the companies collect 3 times payback. 

We believe that the Newfoundland carried interest option 

may be a useful avenue to pursue in deriving better Canada 

Lands fiscal regimes. 
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1. INTRODUCTION 

This study provides an overview of two offshore hydrocarbon 

projects located off of Canada's east coast. The first, the 

Venture Gas Project is located offshore Nova Scotia and will 

provide a system for the production and processing of natural 

gas and natural gas liquids. The second, Hibernia is located 

offshore Newfoundland and will provide a system for the 

production of crude oil. 

The analysis assesses the projects in terms of the 

required technologies that are currently in use or being 

developed and in terms of the project economics. Although 

not the main focus of the paper, there is some discussion 

regarding the institutional arrangements affecting the 

development of the projects in terms of resource ownership 

and management. The agreement or lack of agreement on such 

arrangements may well determine the timing of project deve 

lopments and even whether or not the projects go ahead. 

The paper proceeds with a description of the Venture gas 

field and the technology that is required to produce from 

that field. The proposed development plan and the cost 

structure for the project are also documented. 

The economic analysis of the Venture Project examines the 

project under a number of conditions of price, fiscal terms 
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and the cost of money. One objective of the economic analy 

sis is to show the effect of various fiscal measures and 

pricing assumptions on the corporate rate of return. A 

second objective ;s to investigate the share of revenues 

between the federal government and the company. Estimates of 

the social and private supply prices for gas from the 

project are also reported. 

The second half of the paper looks at Hibernia in terms of 

the required technology and in terms of the project econo 

mics. The format and objectives of the economic analysis of 

Hibernia are the same as those used for Ventureo 

Conclusions regarding the appropriateness of current 

taxation policies are drawn from the economic analysis and 

the sensitivity tests for both projectso The conclusions are 

presented in the final section of the papero 

The price, cost, and inflation assumptions for the econo 

mic analyses are documented in the Appendiceso 
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2. VENTURE DEVELOPMENT PROJECT 

2.1 Introduction 

The Venture gas field is located 210 km offshore Nova Scotia 

and 16 km East of Sable Island. The field covers an area of 

approximately 38 square km and is located in a relatively 

shallow water depth of about .22 metres. The location of the 

field is shown in Figure 1. 

The operator for Venture is Mobil Oil Canada Limited. The 

development plan for the field includes a system for the 

~roduction and processing of natural gas and natural gas 

liquids. Mobil estimates that there are 72 billion cubic 

metres (2.5 trillion cubic feet) of recoverable natural gas 
1 

reserves. We note that this estimate was provided in the 

1983 Venture Environmental Impact Statement (EIS) however 

this estimate is still under evaluation and ~1i11 likely be 

revised. 

r 2.2 Drilling History 

The Sable Island area was first surveyed by Mobil in 1959. 

The first exploratory ve l l , the Mobil Sable Island C-67 wa s 

drilled in 1967. That well found non commercial gas and a 

t rae e 0 foi 1. The Ven t ure D - 2 3 VI a s d r ill e din i~ a y 19 7 9 t a a 
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d e p tho f 4, 9 4 5 met res • The ~~ ell flo ~I e d gas a tar ate 0 f 1. 23 

million cubic metres per day and condensate at a rate of 103 

cubic metres per day. The 0-23 we l l lias the first find of 

any commercial interest. 

Two appraisal wells, the B-13 and the B-43 were drilled in 

1981 and 1982 respectively. The B-43 was successfully tested 

at deeper intervals below 5,279 metres producing both gas and 

condensate. Two more wells, the Olympia A-12 and the South 

Venture 0-59 have been drilled on new gas bearing structures 
2 

but will require further appraisaL 

There have been other discovery wells in the Venture area, 

the Cohasset, Citnalta and Thebaud, that may become part of 

the development. The well locations are shown in Figure 2. 

Currently, the participants in the Venture project are 

Mobil Oil Canada Limited as the operator, Texaco Canada 

Resources Limited, Petro~Canada Resources Inc •• Nova Scotia 

Resourtes Limited and East Coast Energy Limited. The project 

share held by each of the participants is given in Appendix 

4. 
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2.3 The Technolon of the Venture Developrllent Project 

The Venture üe v e l o pnre n t Project is a proposal to develop tile 

Venture ~as field. The dev e l o pu.e n t p l a n i n c l uu e s l)()th 

onshore a nd offshore facilities. Lias and c o n de n s a t e will u e 

ext ra c ted i r 0 III the Ve n t ure fie Id, t ran s !J 0 rte d'li Ii 5 u b sea 

rJ i pel i net 0 d nun s 110 reI and fa 1 I ter III ina I for s e iJ a rat ion a II ct 

then transported via overland )Jipelille for ur o c e s s i n , at a 

yas plant. Each dt.:tivity will be described below. This 

discussion is intended to provide an overview of the Venture 

technology. 

The starting !Joint for this analysis coincides with the 

tlecision to proceed \/ith ue v e l o pure n t of a pr e v i o u s l j discove- 

red pool. The d e v e l o pmc n t phase includes the activities 

necessary in the ~refJaration for operdtion. Durin~ the 

d e v e l o pme n t phase production we l l s v i l l be drilled, offshore 

iJ 1 a t f U rill S b u i ltd Il din s t a I led, a n ct 0 II S h o ref a cil i tie s II ill be 

cunstructed. üuriny the production phase, raw ~as will be 

ext rae ted fro III tile fie I ct a fi u t h e n il roc e sse din t 0 d nu III ber o f 

pruducts. Ex~loration dctivities dre not included in the 

analysis. The f o c u s of study is on the "half cycle" vh i c h 

LJegins with the d e v e l o pme nt stage. We note that the half 

cycle ec o n ou t c s are also referred to as the dc v e l o pme n t or 

decision economics. 
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2.3.1 Offshore Activities 

Mobil has scheduled roughly 2.5 years to drill the 16 to 20 

wells required to bring ·Venture into production. Development 
3 

drilling is likely to begin in 1984. 

o r i I lin g vlÏ lIb e don e fro mas In a n y a s fou r j a c k u P d r i I lin 9 

units i.e. mobile ri9S that rest on the ocean floor. on a 

year round basis. Two 9rOUPS of five wells each are proposed 

for the east lobe of Venture and two groups of three wells 

each are proposed for the west lobe. Well s .nay be added to 

each of the clusters to compensate for wells that do not 
1+ 

produce as expected. 

The Venture Project proposes the construction of two off- 

shore cou p l e xe s each containing tHO wellhead platforms» a 

production platform, an accommodation platform» and an emer 

gency flare structure as shewn in Figure 30 Again we stress 

that our discussion is based on information that is provided 

in the EIS. Sane details of the ~roduction system may still 

be changed as more is determined about the reservoir. 

The jackets have been successful in the North Sea where 

The support structures for the platforms will be steel 

jackets (legs) which will be anchored to the ocean floor. 

conditions are similar to those of the Venture area. This 
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type of support structure is believed to be less costly and 

easier to build than gravity platforms. Floating systems 

have loading restrictions and were not considered because of 

the shallow waters. 

The wellhead platforms will receive reservoir fluids 

(mixture of gas, gas liquids and water) for separation and 

treatment. The platforms will also serve as a base from 

wh i c h de v e l o pme n t drilling and well workovers \'1i11 be 

und e r t a ken • I-J ell VI 0 r k 0 ver s will a c cur eve r y f ive yea r s • 

There l'Jill be one jackup rig located at each we l l h e a d 

platform site. 

Production platforms will be used for the cooling and 

separation of reservoir fluids into gas, natural ~as liquids, 

and water. These platforms will be connected ta the wells by 

f l o w l i n e s across interconnecting bridges. The production 

platforms also provide space for utility systems and life 

support systems. 

An emergency flare structure will provide for safe dispo 

sal of production gas and gas products, should an emergency 

situation occur. 

The accommodation platform will house all personnel and 

associated life support systems. The platforms will also 
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inc 1 u d e a h eli cop ter dec k • The pro duc t ion s y ste ln iss h 0 vn i n 

Figure s. 

Gas and natural gas 1 iquids will be transported 210 km to 

the onshore landfall terminal through a 914 mm subsea pi pe- 

line. The line will be capable of carrying 14 mill ion cubic 

metres (494,000 mc f ) per day of gas and 4777 cubic metres 

(168,698 mc f ) per day of condensate. 

The pi pel i ne ... Ii 11 be concrete coated and trenched in the 

sea floor for stability. The ma x i mum water depth under which 

the line will be placed is estimated to be 125 metres. 

2.3.2 Onshore Activities 

The onshore landfall terminal will receive and separate the 

yas and natural gas liquids delivered via the offshore 

pipeline system. The terminal site is located near Dung 

Cove in Guysborough County. 

A certain volume of liquid condenses from the gas while in 

the subsea pipeline system and will be carried along in the 

gas stream. The gas and liquid will then be separated into 

separate streams and directed to their respective onshore 
5 

pipelines for transport to the gas plant. 
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Two overland pipelines are planned for the transport of 

gas and condensate to the gas plant which will be located 

a p pro x i in ate I y 65 km a Vi a y ne art Il eSt rai t of Can so. The gas 

pipeline will be 610 mm in diametre and the natural gas 

I i qui d s ~ i pel i nel'l i I I be 3 24 mm • 

.. 
The two lines will be laid in separate trenches about four 

metres apart over most of the distance however where soil 

thickness is not adequate or where blasting is necessary the 

lin e s \'1 ill bel aid ina 5 i n 9 led i t ch. 

Upon arrival at the gas plant the gas will be processed 

and the nat u r a I gas I i qui d s 1·1i I I b e f r act ion ate d • At the 

separation facility of the plant a portion of the heavier 

hydrocarbons are removed leaving vh a t is called sales gas 

(ethane and methane). That gas will be sold to the ma t n 

transmission system. 

Selected light ends of the liquids will be boiled off and 

returned to the gas stream. This process leaves a stabilized 

liquid product. Following the stabilization process the 

natural gas liquids may be sold either as a natural gas 

liquid raw mix poduct or fractionated to produce separate 

liquid petroleum gases such as propane, butane and 
6 

condensates. 
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The analysis in this paper deals with all the costs up to 

the Canso gas plant gate. The prices used are those expected 

to be received at the Canso gate. The costs that are used 

include all costs incurred to develop, extract, deliver and 

process the sales gas and natural gas liquids. 

2.4 The Production Profile and Cost Structure 

The production data and cost data are those provided in the 

Venture Development Project Env t r o mne n t a l Impact St a t eme n t 

(EIS) and in the Venture Gas Field Development: Benefit/Cost 
7 

Analysis. 

2.4.1 Production 

Production from Venture is assumed to consist of sales gas 

and natural gas liquids (NGL's). All production begins in 

1988 and terminates 18 years later in 2005. The Venture 

field contains proven reserves that are currentTy estimated 

at 72 billion cubic metres (2.5 trillion cubic·feet). Gas 

production will range from 11 million cubic metres (388 

million cubic feet) per day to 2002 declining to 5.5 million, 

cubic me t r e s (194 mill ion cubic feet) per day in 2005.8 



- l1 - 

The NGL's are assumed to include propane, butane, and 

condensate. On average condensates account for roughly two 

thirds of the NGL production. 

The sales gas production is assumed to be used for export 

sal es and for dom est icc 0 n s u ill pt ion i n Ne \I Bru n s", i c kan d 

Nova Scotia. In the first four years of production, sales- 

'jas production is predominantly for export sales. The EIS 

t h a t domestic markets receive first priority. Export vo l uuie s 

ass u Iii pt ion sst ate t hat a n 1 y sur plu s gas i sex par ted, ass u min g 

are set equal to the difference between sales-gas production 
9 

and forecast dOMestic requirements. 

Towards the middle of the production life export sales gas 

accounts for about half of total gas sales. As production 

winds down the proportion of sales gas that is exported 

becomes less significant. 

Total sales-gas production (export + domestic) represents 

about 80 per cent of total gas produced. NGL's account for 

the remaining 20 per cent. 

Over the first 15 years of the field's producing life 

about 3.7 billion cubic metres (131 billion cubic feet) of 

sales-gas will be produced annually and declining thereafter. 

Over the same period about 1.2 billion cubic metres (41 
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billion cubic feet) of NGL's are produced annually and 

decl ining thereafter. 

2.4.2 Costs 

The total estimated capital expenditure for the half cycle of 

the Venture Gas Project is about $3.3 bill ion (1983 $) based 

on EIS assumptions. The start year in the analysis is 1983 

which is the year in which development is assumed to begin. 

All pre 1983 exp1oration expenditures are considered to be 

sunk. 

Operating expenditures are estimasted to be about 

$120 million (1983 $) annually during the first five years of 

production. Operating costs are $145 million (1983 $) 

thereafter. 

The project construction is scheduled to take place over a 

five year period 1983-87. The investment costs and timetable 

are as follows (all costs in millions of 1983 dollars): 
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Sit e Development 1983-85, $ 25 
Engineering Services 1983-87, $ 233 
Development Drilling 1984-87, $ 607 
Offshore Platform 1984-87, $ 653 
Platform and Facility Installation 1984-85, $ 210 
Offshore Pipeline 1985-86, $ 365 
Landfall Te rm ina 1 and Onshore Pipeline: 1986, $ 123 
Gas Pl a nt 1984-87, $ 390 
Compressor Pl atform 1996-97, $ 109 
Insurance During Construction $ 175 
Contingency Fu nd s $ 408 

(15% of annual costs 
e x l ud i n q insurance) 

TOTAL $ 3 , 300 

2.5 The Canada Lands Fiscal Regime 

Revenues generated from gas sales from the Venture Project 

V/i11 be subject to the taxes and royalties applicable to the 

Canada Lands. The basic structure of the Canada Lands 

fiscal regime consists of a 46 per cent corporate income tax, 

a 16 per cent PGRT on operat i ng revenues, a IO per cent 

royalty on gross revenues and a 40 per cent progressive 

incremental royalty (PIR) on net profits. PIP grants are 

paid at a n t n tnum rate of 25 per cent on post 1980 explora 

tion expenditures for the lowest level of Canadian ownership 

and at a ma x t mum rate of 80 per cent for the highest level of 

Canadian ownership. Intangible de v e l o pnre n t expenditures in 

the Canada Lands earn PIPs at a minimum rate of a per cent up 

to a max imum rate of 20 per cent. 
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2.5.1 The Crowll Back-in 

An additional feature of the Canada Lands fiscal regime is 

that the federal government has the option to take a 25 per 

cent working interest in petroleum development and production 
( 

operations •. At- the t i.ae at which a project en t e r s the 

development phase the Crown can enter into the project as a 

25 per cent wo r k i n q interest partner. The Crown incurs 

25 per cent of all subsequent expenditures and receives 

25 per cent of all production. The legislation provides that 

the entry is made at the time that the development plan is 

approved. 

Crown contributions to expenditures Made by private inte- 

res t s p rio r tot Il e bac k - ina r e 10 ad e as fol 1 0 \1 S • Fir s t ~ pre 

1931 eploration expenditures made on a field declared signi- 

ficant by 1983 and which va s dril1ed before 1981 qual ify a 

company for an lex gratia' payment. Ex gratia p ayme n t s are 

not bas~d on Canadian ownership levels. The ex gratia pay 

ment i s- equal to 1/4 of 250 per cent of all pre 1981 

exploration costs associated with discovering the field, 

grossed up 15 per cent per annum to the end of 1980. The 

15 per cent gross-up is intended to account for the impact of 

interest and inflation. The payment is made out of the Cr own 

share of production after the back-in option is exercised 

which means in the first year of production. Second, the 
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Cro~m is ue eue d to c o n t r i b u t e , in relation to tile back-in, 

through the PIPs, althou~h this was not the original inten 

tion of PIPs which uf course are dvailable on exploration 

wh e t h e r or not a discovery is ma de and ~vIH:!ther or not the 

Cr o vn elects t h e oack-in. The Cr ovn contributes d .u i n i rn um of 

25 per cent of exploration expenditures lilade post 1980 in the 

fa fld ù f PIP s • For C a III pan i es \. i 'C. h the h i 'J h est Cd n a tl i d II 

o II n ers iii pra tin 9 s (C U f{ ) a n il d ait ion a 1 5 5 ~ e r c e nt o f pas t 

19èW exploration e x pe nd i t u r e s is c o n t r i b u t e d for a illilXÏi,lUlti 

contribution of ~O per cent. 

There is a cateyory of expenditures that is not 

c o n.pe n s a t e d for t h r o u q h the eX-:;Iratid fJa'ylilents or t h r o u q h 

PIPs. The expenditures are those related to studies such as 

tile Er::>. These studies are related to development and they 

are necessary in order to uo v e into the d e v e l o pne nt stage as 

they uus t be approved before de v e l o pme n t can ue q i n . 

Expenditures related to the EIS are not el iyible for PIPs. 

While the expenditures related to such studies are not 

e n o rmo us by c omp a r t s o n to other d e v e l o pme nt expenditures, 

they do amount to mill ions of doll ars. Al t ho uçh Ilot a uia j o r 

iss U e i ri ct U s try fin d sit so lil e Iv hat con ten t i ou sin th at the 

Crown en t r a n t uo e s Ilot c o n t r t b ut e to such ex pe n d i t u r e s 

a 1 tho ugh the exp end i tu res are nec e s s a r y i f ct eve lop III e nt i s t 0 

proceed. 
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Typically the Crown back-in is expected to occur at the 

time at which the project development plan is approved by the 

.n i n i s t e r . We note that the private sctor participants would 

not likely proceed with any development expenditures in the· 

face of a delay in the Crown's entry or without a full 

c onun i t t me n t from the Cr-own, 

2.6 The Canada-Nova Scotia Agreement 

The focus of this paper is on the project economics from the 

c om pa ny+s and society's point of view. The generation of 

revenues from the project and the s p I it of those revenues 

between the private participants and the governments, fall 

within our depth of focus. 

The collection of above normal profits, i.e. economic 

rents from projects on Canada Lands is under federal 

jurisdiction. However, in the case of Venture, provisions 

have been made to share the revenues with the province of 

Nova Scotia according to the conditions outlined in the March 

1982 Canada-Nova Scot i a Agreement on Offshore Oi 1 and Gas 
10 

Resource Management and Revenue Sharing. 

The net economic effect of this revenue sharing agreement 

on the Nova Scotia and Canadian economies is beyond the 

scope of this paper. However, the provisions of the agree- 
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ment are deserving of attention because the; set precedents 

for the future and it is their existence that has pushed 

along the Venture project. 

The Canada-Nova Scotia Agreement says that in any year 

that the Nova Scotia govern~ent's per capita fiscal capacity 

(including its share of offshore revenues) does not exceed 

110 per cent of the national average (plus a margin to 

a c cou n t for the pro vin ce' sun e In plo Y 111 e n t rat ere 1 a t ive tot h e 

national av e r e q e ) , the province shall receive 100 per cent of 

proceeds from the basic royalty, the PIR, and revenues that 

would be generated by a provincial corporate tax. Proceeds 

from the PGRT will also be available to Nova Scotia if the 

collection of the foregoing revenues is not sufficient to 

meet the per capita fiscal capacity requirement. 

The Agreement also sets out a formula which systematically 

limits the sharing of offshore revenues by the province as 

the province's fiscal capacity begins to exceed 110 per cent 

of that of the national average. The Agreement further 

states that in no case shall the total offshore revenues 

received by Nova Scotia have the effect of raising the 

province's per capita fiscal capacity beyond 140 per cent of 

the national average. 
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At first glance these conditions for sharing seem benign 

but ';1 ear e can c ern edt hat e f fic i e n t res 0 u r c e man age men tis 

being scrambled with the objectives of the equalization 

program. 

The goal of efficient resource management, the ultimate 

responsibility in this case of the federal yovernhlent lilay 

conflict with provincial revenue aspirations. As on provin 

cial lands the com pa n t e s may be caught in the squeeze, for 

example, economically efficient resource management might 

call for the reduction or elimination of the Basic Royalty 

and the PGRT. How Hould this be resolved? It is not diffi= 

cult to think of other situations which would appear to pit 

the federal government against the province. 

We understand that it is assumed that additional resource 

revenues accruing to the province through the Agreement would 

not materially affect their equalization payments. The reve 

nues wo u l d in fact be net revenues "to the province. 

Another aspect of the Agreement provides that the Nova 

Scotia government has the right to acquire a 50 per cent 

portion of the 25 per cent Crown Share of a natural gas 

field. 
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2.7 Economic Analysis 

2.7.1 Introduction 

The economics of the Venture Project are assessed in this 

section in terms of the corporate rates of return earned by 

the participants, present value of net revenue shares, and 

supply prices. The ec o nom i c s are assessed v i t h and ~Jithout 

taxes and royalties and under various assumptions for price 

and the system of royalties and taxation. Assumptions for 

natural gas and NGL prices, inflation, the fiscal r e q t me and 

cost of mo n e y are given in the Appendices. 

The economic analysis of the Venture project focusses on 

the half cycle development and production phase rather than 

the full cycle which includes exploration. Exploration costs 

are considered to be sunk. We note that for purposes of the 

PIR pre-discoverj exploration costs are deductible 

(Appendix 3). However since we do not incorporate 

exploration expenditures into the analysis the PIR will be 

slightly biased upwards. 

Some questions that are of importance in this analysis 

are: Is the current system of taxation appropriate and does 

it tax efficiently? What are the relative merits of the 

various fiscal measures within the Canada Lands fiscal 
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r e q ime ? HO\I will the Crown's 25 per cent back-in affect the 

project's economics both from society's view point and that 

of the private participants? Finally would a delay in the 

back-in seriously damage the position of the private 

pe r t t c t pa n t s ? 

The conclusions to the economic analysis for both Venture 

and Hibernia are given in the final section of the paper. 

2.7.2 The Base Case 

In the base case analysis prices and costs remain flat in 

real terms. The prices used in the base case and the 

assumptions behind the prices are outlined in Appendix 1. 

Inflation and cost assumptions are in Appendix 2. The base 

case fiscal regime is the standard Canada Lands fiscal regime 

as outl ined in Appendix 3. The Crown backin is assumed to 

take place at the beginning of the de v e l o pmen t phase (1983), 

in the base case. The base case analysis pertai~s to the 

~rivate sector's 75 per cent participation. The COR ratings 

of the private interests are such that in the base case 40 

per cent of the company's 75 per cent share is eligible for 

PIPs. 
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2.7.3 Results: Rates of Return 

The discounted cashflow (DCF) returns for the Venture Project 

are q i v e n in Table 1. In the social case a nominal return of 

24.5 per cent (16.7 per cent real) is generated under the 

bas e cas e ass u 10 pt ion s • I nth i sea set hep r 0 j e ete con a III i c s 

are assessed without any taxes or royaltieso 

The imposition of full taxes and royalties in the base 

case impacts quite heavily on the project economics. The 

real OCF return falls by about 7 percentage points to 

9.6 per cent when the fiscal regime is im po s e d , 

Sensitivity Tests 

Sensitivity tests on the price and fiscal regime assumptions 

indicate the degree to which the project economics are 

preserved under changing conditions. The relative impacts 

of the various measures within the regime are revealed 

through their impact on the base case private rate of 

return. 
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Base 

The nominal rate of return in the base case is 24.5 per cent 

(16.7 per cent real). In this case the imposition of the 

Progressive Incremental R.oyalty (PIR) does not occur until 

the final year of the project. The imposition of the PIR is 

prompted by the pr o.i e c t ' s profitability. The overall royalty 

p ayme nt is only marginally higher than it would be if only 

the Basic Royalty was collected. 

No PIPs 

Forty per cent of the private share of the project is eligi 

ble for the 20 per cent PIPs on intangible development 

expenditures in the base case. In this case no PIP grants 

are paid to offset capital expenditures. The resulting real 

return is 9.4 per cent which is marginally lower than the 

base case return. Because in the base case only 40 per cent 

of the private share earns PIPs and only on intangible 

development expenditures, removal of the grants has little 

effect on the overall project economics in this case. When 

no PIPs are earned the profitability is such that the PIR is 

never irnposed and only the 10 per cent Basic Royalty is 

collected over the project life. 
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Full PIPs 

PIP grants are earned by 100 per cent of the private sector's 

75 per cent share of the project in this case. The grants 

are paid at a rate of 20 per cent t.o va r d s all intangible 

development expenditures. The real return improves by about 

7 percentage points in this case to 1607 per cent. This 

marked improvement reveals the value of the PIP grants from 

the private participants point of v i e w if the entire projet 

were eligible for the grants. 

No Taxes or Royalties Until Payout and No PIPs 

In this case no royalties or taxes are collected until the 

cumulative net cashflow becomes positive. This takes place 

during the ninth year of the project. In this sensitivity 

the private sector share is not taxed until profits are being 

earned. The result is an improvement in the real return of 

nearly two percentage points to 11.7 per cent. Since the PIP 

grants earned in the base case do not affect the project 

economics significantly their removal is not enough to offset 

the positive impact of delayed taxes and royalties. The 

profitability of the project prompts the imposition of the 

PIR in the final few years of the project. 
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No PGRT 

The effect of removing the PGRT levied at a rate of 12 per 

cent on net operating revenues is substantial. The real 

return increases by more than 3 percentage points to 12.9 

per cent. 

The PGRT when imposed, is appl ied to a base of net opera 

ting revenues. Therefore, the tax is capable of c r e a.n t n q off 

gains earned under rising prices but it offers no protection 

f r on rising capital costs. The PGRT can be damaging to the 

project economics from the private sector's viewpoint both 

under improving and deteriorating economic conditions. 

The profitability of the project in the absence of the 

PGRT warrants the imposition of the PIR 4 years before shut 

down. The PGRT is deductible from the PIR net profits base. 

Therefore, in the absence of the PGRT the PIR base be c ome s 

positive sooner prompting the earlier imposition of the PIR. 

The total royalty payment is 14 per cent higher in und i s 

counted terms than it would be if the Basic Royalty had been 

the only royalty payable over the project life. 

The basic design of the PIR is efficient in that it is 

only payable after a certain level of profitability is 

reached. However, its interaction with the PGRT detracts 
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f r om the overall efficiency of the PIR and from that of the 

fiscal regime in 'Jeneral. Perhaps a more robust fiscal 

arranyement would include a PIR that is imposed earl ier at a 

lower level of profitability and the PGRT vou l d be removed. 

P GR T Rel i ef 

In this sensitivity PGRT relief as it is defined in the 

Apri 1 1983 federal budget for Enhanced Oi 1 Recovery 

projects, is assumed to apply to the Venture project. 

The PGRT is not payable in this case until payout, meaning 

that the accumulated value of the PGRT base bec one s positive 

(PGRT base = Gross Revenues - Operating Costs - Capital 

Costs). At that point the PGRT equals 12 per cent of the 

PGRT base. 

No PGRT is collected until profits are earned causing the 

real return to increase by more than 1 percentage point to 

10.9 per cent. The provision of capital deductibility for 

the purposes of the PGRT makes it more s in t l ar to the PIR 

than the basic royalty. 

When PGRT rel ief is granted the PIR is not imposed until 

the final year of the project. The overall royalty collec- 
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t ion i son 1 y ln a r gin all y hi 9 her i nth i s cas eth ani t wo u 1 d be 

if only the Basic Royalty had been collected. 

No Basic Royalty 

The 10 per cent royalty levied on gross revenues is removed 

in this case. The impact is the saille as the remo v a l of the 

PGRT. In this case the real return increases by more than 

3 percentage points. The PIR is levied 3 years prior to the 

project shut-down. The Basic Royalty is deductible for the 

purposes of the PIR therefore the earlier imposition of the 

PIR dampens the gains ua d e in the absence of the Basic 

Royalty. The Basic Royalty and the PGRT tend to weaken the 

efficiency sought by the design of the PIRo 

Increasing Real Prices 

The prices received at the Canso Gas Plant gate are assumed 

to be rising at an annual real rate of 5 per cent in this 

case. The real social rate of return improves by almost 10 

percentage points to 26.1 per c en t . In the private case the 

real return improves by just over 7 percentage points to 17 

per cent. 

Under rising real prices the imposition of the fiscal 

regime on the company's profitability is not as great as in 
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the base case where conditions are less favourable. This 

suggests that the regime does not take a larger share of 

inc rea sin 9 r e 11 t s t hat a ris e a sec 0 n 0 lid c con dit ion s i ill pro v e • 

Th i s wi 1 1 bec 0 fil e m 0 r e ev ide n tin the dis c u s s ion 0 f pre sen t 

value net revenue shares. 

In the rising real price scenario the project's profitabi- 

1 i t Y wa rra n t s the 1 e v yin g 0 f the PI R in the ni nt Cl yea r 0 f 

production. The overall royalty take is 58 per cent higher 

than would be the case if the Basic Royalty alone had be 

collected. 

Decreasing Real Prices 

Real prices decl ine at an annual real rate of 5 per cent in 

this case. The real return in the social case declines over 

10 percentage points to 6.2 per cent. In the private case 

the real return becomes negative. 

The economics of the project deteriorate greatly under 

wo r s e n t nç econornic conditions. The fiscal regime appears to 

offer virtually no protection from worsening economic condi 

tions. Regardless of the project's profitability the govern 

ment is able to collect revenues through the Basic Royalty 

and the PGRT. No PIR is collected in this case. 
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The decrease in the rate of return as prices fall is 

proportionally greater than the increase experienced under 

r i s i n q prices. This suggests that the fiscal r e q i ue tends to 

result in significant downside risk. This will also be seen 

in the discussion of net revenues. 

Stand-Alone Taxation 

Under the assumption of full flow-through taxation which is 

used in the base case, the private participants are in fully 

taxaGle positions and are able to take advantage of all 

available tax deductions. In this case the full flow~through 

assumption is remo v e d , 

Taxation is done on a stand~alone basis in this case 

meaning that the private participants are not in taxable 

positions at the time that project expenditures begin. The 

participants are assumed to have no external income against 

which the available tax write-offs can be appliedo 

Under the stand-alone assumption the project economics 

diminish wi t h respect to the base c a s e . The real return 

declines by nearly 2 percentage points to 708 per cent 

suggesting that the present worth of the tax deductions in 

the early years is quite important to the private 

participants. 
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Return on Total Project 

In this final sensitivity the Crown back-in occurs in 1983 as 

in the base case but vie assess the ec o nom i c s of the total 

project rather than the private participant's 75 per cent 

share. Given the Crown's entry 55 per cent of the project is 

el igible for PIP grants. 

The real return earned by the project is 10.1 per cent 

which is half of a percentage point greater than the return 

earned by the private participant's 75 per cent share. This 

increase occurs as a result of the increased eligibility for 

PIPs. 

Conclusions to the Sensitivity Tests 

The impact of the various fiscal measures and price condi 

tions are revealed through the sensitivity tests. Under the 

base case assumptions our findings suggest that the PGRT 

and the Basic Royalty affect the project economics signifi 

cantly. It appears that the interaction of the PIR with the 

PGRT and the Basic Royalty is counter-productive in that 3 

different instruments are used where perhaps the PIR could be 

used alone to more efficiently capture above normal profits. 

The design of the PIR is a check on the project's profitabi 

lity unlike the design of the PGRT and the Basic Royalty. 



- 30 - 

The effect of changing real prices on the project econo 

mics suggest that the fiscal regime offers 1 ittle in the way 

of upside potential ho ve v e r the do wn s i d e risk is 

significant. 

2.7.4 Results: Present Value Net Revenue Shares 

The present value net revenue shares earned by the companies 

and the federal jo v e r nme n t f r om the private sector's 75 per 

cent share are given in Table 2. Total net revenues are 

defined as total revenues less operating costs less capital 

costs. 

Total net revenues above a normal cost of money are an 

indication of the potential economic rent that is available 

for distribution between the federal government and the 

corn pan y • Wen 0 t e h 0 ~I eve r, t hat the tot a 1 ri e t rev e n LI e sin 

this analysis are those that are generated within the half 

cycle of development and production ignoring the preceding 

exploration costs. Therefore, some of the present worth of 

the half cycle must be retained by the private sector in 

order to sustain exploration. 

The share of each participant of present value net 

revenues serves as an indication of the effectiveness of the 

fiscal regime. 
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Base 

The federal government receives the largest share of the 

present value of net revenues that are generated in the 

private sector's 75 per cent share of the project over all 

real discount rates. The federal share increases as the real 

discount rate increases. The companies' share declines over 

higher rates because its significant positive cashflows are 

received later in the project life after the front-end 

expenditures are made. 

The federal government foregoes tax and royalty collection 

in the pre-production years and allows tax write-offs. 

However, relative to the companies' investments and subse 

quent revenues the qo v e r rune n t gives away less in earl ier 

years. 

The shares of the government net revenues captured by the 

royal t y, the P G R Tan d the fed era 1 inc 0 Illet a x are 31 per c e nt, 

31 per cent and 38 per cent respectively. 

Increasing Real Prices 

Under the rising price scenario a portion of the federal 

share is transferred to the company. However, the federal 

government still earns the largest portion of the present 
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value of net revenues over all discount rates. The share of 

net revenues taken by the royalty which includes the PIR is 

significantly lower in this case than in the base case. This 

is also true of the share of net revenues taken by the PGRT. 

The share distribution is affected by the fact that under 

increasing prices net revenues are a much larger proportion 

of gr 0 s s rev e nue s • A s are sul t , fis cal ln e a sur est hat are 

based on gross revenues or even net operating revenues take 

proportionately less of the available economic rent and 

therefore tend to increase the company's share. when c om p a r e d 

to the base case assumptions. 

The results of the increasing price case suggests that the 

PIR. alony with the other royalties and taxes. does not 

enaole the federal government to collect as higher share of 

rents frohl more profitable projects, but merely to approxima 

tely maintain its share. 

Decreasing Real Prices 

When prices fall in real terms the company's share is greatly 

diminished. At real discount rates of 7 per cent and greater 

total net revenues are negative. Hove v e r , the governi,lent 

is able to earn positive revenues over all discount rates 

through the collection of the PGRT and the Basic Royalty. It 
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might be noted that these measures would have to be waved or 

reduced under such circumstances at the discretion of the 

I fil i n i ste r • Th e co IfI pan yin cur s los ses 0 ver all re po rte d 

discount rates. Under this scenario the private sector 

participants tend to subsidize the project. 

Conclusions 

Some aspects of the fiscal regime appear to be quite rigid 

off e r i n 9 1 itt 1 e pro tee t ion tot he co lil pan y ISS h are 0 f net 

revenues under deteriorating economic conditions. Certain 

fiscal me a s u r e s are more efficient than others within the 

reg i III e but ita p pea r s th a t the e f fic i en c j 0 fee r t a i n mea sur es 

is undone to a degree by less efficient measures. 

The structure of the PIR is efficient to the extent that 

it is only levied if a certain level of profitability is 

achieved. Profitability however, is not a factor which 

determines the collection of the PGRT or the Basic Royalty. 

Under worsening' conditions they can be very damaging to the 

private sector share. 

Under more favourable economic conditions the fiscal 

regime does not appear to capture a larger share of net 

revenues. Given that the analysis deals only with the half 

cycle this may be a reasonable feature. In view of the 
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uncertainty of the preceding exploration activities s ome 

present worth of the half cycle must be retained by the 

private sector in order to sustain exploration. 

2.7.5 Results: Supply Costs 

A combination of a modified PIR and no PGRT would perhaps 

be uo r e symmetrically responsive to the project's profitabi- 

1 ity. A more efficient PIR would perhaps be one that is 

based on a lower profit floor and is imposed earl i e r , 

The real dollar half cycle supply cost (supply price) to 

produce a cubic .ne t r e of oil or gas from a project is given 

by the total discounted cost divided by the total discount 

ed ,"".': I;:;; )1. Fr'.I;.r ,"" i;~:.j"..i ;)()int of v i e w , the supply cost 

of a cubic metre of oil or gas excludes taxes and royalties. 

The supply cost to the private company include the cost of 

taxes and royalties. 

The half cycle supply costs of Venture gas at the Canso 

gas plant gate are given in Table 3 over a range of discount 

rates. Supply costs are reported for 3 cases; the social 

supply costs (at a 10 per cent discount rate) without taxes 

or royalties of $136 per thousand cubic metres ($3.86 per 

mc f ) , the private supply cost to the private sector's 75 per 

cent share (40 per cent of that share gets PIPs) of $200 per 
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thousand cubic metres ($5.66 per mc f ) , and the private supply 

cost for 100 per cent of the project (55 per cent of the 

project gets PIPs) of $199 per thousand cubic metres ($5.58 

per mc f ) . 

The effective selling prices at the Canso j a t e for domes 

tic sales of $171 per thousand cubic metres, export sales of 

$209 per thousand cubic metres, and natural gas liquids of 

$213 per thousand cubic ue t r e s are al so reported over a range 

of discount rates. They are of course the same for each case 

since the s arne price a s s uu pt t o n s are used for each of the 3 

cases. The effective sell ing prices are obtained by dividing 

total discounted revenues by total discounted production. 

The effective prices reflect the time value of money and the 

production profile. 

The discounted supply costs reported in each case include 

of costs incurred for production. Note that domestic and 

export sales are the same product simply bound for different 

markets. NGL's must be separated from the gas in order to 

produce sales-gas regardless of whether or not an NGL's 

:narket exists. For these reasons there is no distinction 

made for the cost of different gas products. 

The difference between the real social supply cost without 

taxes and royalties and the selling price is an indication of 
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the amount of economic rent that is available to the ovn e r of 

tile resource. In the foregoing discussion of net revenue 

shares l'le observed the total rents available f r om production. 

In this analysis we are simply looking at those rents on a 

per unit basis. 

In the social base case the selling price is greater than 

the sup ply cos tin all ins tan ces but one; d a III est i c sal e s gas 

at a real discount rate of 15 per cent. The selling price in 

the dome s t i c market at t h a t discount rate is not great enough 

to cover the cost of product i on. However, the loss on d ome s 

tic sales is coupe n s e t e d for by the prices received in the 

other two markets. The average selling price received at a 

real discount rate of 15 per cent is $203 per thousand cubic 

.ne t r e s ($5.75 per nc f ) which is sl ightly higher than the 

discounted supply cost. This would be expected given that 

the real rate of return in the social case is just over 

16 per cent. 

The real return in the private base case is slightly less 

than 10 per cent. Therefore, the average selling price 

received from all 3 markets would be expected to be slightly 

below the supply cost of $200 per thousand cubic metres 

($5.66 per mcf). In fact it is $199 per thousand cubic 

metres ($5.62 per mc f ) , 
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Tile p ric ere ce ive d for' the sal e 0 f '::J as i nth e do III est i c 

market is insufficient to cover the private per-thousand 

cubic metre supply costs over all discount rates. Export and 

NGL prices are also belo~ private supply cost at the 15 per 

cent real discount rate. 
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3. HIBERNIA 

3.1 Introduction 

The Hibernia oil field is located on the Grand Banks about 

300 kill southeast of Ste John's Ne wf o u n d l a nd as sh ovn in 

Figure 4. The field is located in Jeanne D'Arc sub-basin 

which is the southwest extension of the east Newfoundland 

Basin. The Continental Margin offshore labrador and 

Newfoundland consists of a series of subsea basins and sub- 

basins. The largest of which is the East Newfondland 
1 1 

Basin. ItJater depth in the region is about 76 metres. 

The structure contains 2 non communicating zones of oil 

bearing sands known as the Hibernia and Avalon reservoirs. A 

third reservoir, Jeanne d'Arc has been discovered but it has 

yet to be determined whether the reserves in this reservoir 
12 

are commercially exploitable. A diagrammatic section of 

Hibernia can be seen in Figure 5. 

The Avalon zone is located about 2,500 metres below the 

ocean floor.· Hibernia is an elongated reservoir covering an 

area of about 20,000 acres. The reservoir interval is about 
13 

88 metres thick at a depth of about 3,500 metres. Both 

zones have been penetrated but the greater flow has cOllie from 

the deeper regi ons of the we l l . 
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The 0 per a tor i nth e H i ber nia fie 1 dis i~ 0 b i lai 1 Can a d a 

LillI i ted. Mob i 1 had at 0 net i mes u g g est edt hat the fie 1 d 

m i qh t hold about 286 million cubic uet r e s (1.8 billion 

barrels) of oil. However re-evaluation has suggested that 

t his est i mat e iss 0 10 e \'1 hat o pt i III i s tic • 0 the res t i Iii ate s put 

the field in the 190-240 million cubic metre (1.2-1.5 billion 

o a r r e l ) r an je . The partners in the Hibernia field and their 

interests in the project are given in Appendix 4. 

3.2 Drilling History 

In May of 1979, Chevron Standard, in partnership with Mobil, 

Gulf. Petro-Canada and Columbia spudded the Hibernia P-15 

well from the drillship Glomar Atlantic. The Hibernia block 

had been farmed out to Chevron by ~~obil 0 Expectations for 

the success of the well were not particularly high but on 

August 13 of that year Chevron announced that it had encount 

ered indications of hydrocarbons in the 3,200-4,100 metre 

interval. This discovery of Hibernia vias announced in 

September 1979. 

It had been decided in the fall of that year that the 

Glomar Atlantic drillship was not suited for the approaching 

winter. While waiting for the completion of Hibernia in 

order to take over operations. Mobil lined up the Zapata 

Ugland, a 27,000 tonne semi-submersible rig as a replacement 

'---------------------------------- ---- 
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for tile dr i l l s h i p , The Zapata c ou p l e t e d the Hibernia P-15 

and in the early months of 1980 Mobil began si~ultaneous 
1 4 

delineation and further wildcatting. 

As of the fall of 1983, 8 evaluation wells had been 

drilled since oil l'las discovered in 1979. A ninth ve l l the 

Hibernia K-14, remains to be tested. It is expected to 
1 5 

pro v ide i n f 0 rill a t ion 0 n tile exp ans e 0 f the A val 0 n San d s • 

Exploration activities on the Grand Sanks had taken place 

for a number of years prior to the Hibernia discovery. The 

first exploration well was drilled in 1971. To December 

1983, 33 wells had been drilled in the Grand Banks. Discove 

ries in addition to Hibernia include Nautilus C-92 (1982), 

Ben Nevis 1-45 (1980), Hebron I-l3 (1981), South Tempest G-88 
16 

(1981) and the North Dana (1983) which is a gas discovery. 

3.3 Technology for the Development of the Hibernia Field 

To date no decision has been made on which production system 

is the preferred system or which v i l l be used. Studies are 

ongoing on all systems. The Environmental Impact Statement 

for Hibernia is expected to be filed by November 1984. In 

this section a general overview of some of the alternatives 

is provided. 
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The driving force behind the choice of a production system 

is the inclement weather off Newfoundland's Coast. The high 

winds and waves and the frequency of fog make the conditions 

very similar to conditions in the North Sea. There is one 

important exception in this comparison and that is the 

presence of icebergs and floe ice. In view of the physical 

conditions, the choice has generally been considered to be 

b e t ve e n a platform that could be quickly moved from the area 

i fic e 0 ecu r s (f loa tin g con cep t) and a pla t for HI t hat r e 111 a ins 

fixed to the sea bottom and is able to withstand ice occuran 

ces (gravity or fixed concept). A p l e t f o ru whose legs could 

be detatched from the ocean floor is also being considered, 

i s e , a moveable fixed type pl a t f o rm , 

3.3.1 Floating Systems 

Semi-Submersible Production System 

Semi-submersible drilling units have already been in use in 

the Hibernia area. The suitability of this type of unit to 

the area's conditions has been in question since the Ocean 

Ranger disaster in February 1982. 

A semi-submersible production system (SSPS) includes a 

floating platform capable of housing a flare structure, 

accommodation, utility systems and the drilling platform. 
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Sub sea Ive 1 1 he ad ills talla t ion s can be pla ce d S a ln e 25 fee t 

below the sea floor so as to be protected from icebery 

d a fil age • A 1 soi III bed d e din the sea flo 0 r d reg a the r i n gun its 

wh i c h collect oil f r om the f l owl t ne s that are connected to 

the producing wells and direct it on to a central loading 

unit which is also i mb e d d ed in the seafloor. From the 

loading unit the oil can flow to near~y storage tankers for 

transport to the coast. Shuttle tankers are an option for 

transport of the oil to the coast. This system is easily 

expanded to include more than one semi-submersible drilling 

Il II it. 

The key feature of the SSPS design is that the semi- 

submersible unit could be released f r ou the subsea production 

f a c i l ities and removed from the area in the event of ice 

danger. 

Ship-Shape Production System 

Another floating system that has been considered but that has 

not received much support for use in Hibernia is a self- 

contained, self-propelled ship-shape vessel with storage 

capacity for 183 thousand cubic metres (1.15 million barrels) 

of oil. The vessel would be over 294 metres long and 47 
17 

ne t r e s wide. The subsea production facilities could be 

similar to those mentioned above. 
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A key drawback to this type of system design is that a 

ship of tanker size that could be permanently moved in a 

severe environment has never been built. Experts have also 

questioned the feasibility of tandem uio v i nq and offloading to 

a shuttle tanker. 

3.3.2 Fixed Systems 

Gravity Base Production System 

Gravity Base Production Systems (GBPS) have been proven in 

the North Sea. HO\/eVer9 their suitability in iceberg infes 

ted waters is not yet fully known. In general terms the 

system would include a platform fixed to the ocean floor and 

extending above the ocean surface. The portion of the struc 

ture which extends above water would house the utility sys 

tems, accommodation, flare structure. heliport, and drilling 

platform. The above water platform could be supported by 

storage silos which could be fixed to the ocean floor. Silos 

would eliminate the need for storage tankers in addition to 

the shuttle tankers. The subsea production facilities could 

be similar in design to the facilities described in section 

3.3.1 except that the gathering units would send the oil to 

the central platform to be stored rather than to storage 

tankers or sent on to the shuttle tankers. In the sellli 

submersible case the oil is sent through a loading unit and 
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then to s t o r a q e tankers. The GBPS is still in the pl a n n i n q 

stages and has yet to be designed and approved for Hibernia. 

Some variation of it does ho ve v e r seem to be the uo s t likely 

system to be put in place. 

Caissons 

A recent proposal for a pilot project suggests the construc- 

tian c eme n t e l i n e d caissons on the ocean floor that could 
18 

protect equi pillent f r om bottom scouring icebergs. The 

proposal suggests that wellheads and oil storage operations 

could be installed inside the caissons. Oil could be piped 

to storage silos installed below the ocean floor or to 

tankers. The top of the caisson would be above water, 

housing a processing terminal, utility system, accommodation, 

flare structure and heliports. 

3.3.3 Transport of Hibernia Oil 

Hibernia oil could be transported to the coast either by 

shuttle tanker or subsea pipe1 ine. The tanker option appears 

to be more likely. 

A number of problems arise with the pipeline option. To 

avoid damage from icebergs and iceberg scour the pi pel ine 

must be buried. However, burial in the seabed poses a number 
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of pro b 1 e fil s • Tile pip eli n e ~IO u 1 d h a vet 0 bec em e n teo ate d 
19 

r e qui rill gap i pel i ned i am e t reo f abo ut 4 fee t • The po u r 

point for Hibernia oil is about 50°F but the water tempera- 

ture at the seabed is about 33°F meaning that if the f l cv is 

ever stopped the oil would sol idify or gel w t t h i n 6 to 8 

hours. In order to induce f l o v again large pipeline d i eme - 

tres are needed to keep the restart pressures within the 

limits of available linepipe pressure design. It is not 

believed that pipeline burial can be accomplished within a 

reasonable time frame and w i t h i n reasonable economic l im i t s 

using existing technology. 

In this study a gravity base production system is a s s uued , 

I tis ass ume d th a ton 1 yon e pla t f a rill "Ii 1 1 be use d • 0 n e hal f 

of the 80 wells required are assumed to be subsea comple- 

tians. Transportation to the coast is by shuttle tanker from 

Hibernia to Portland Maine thence by overland pipeline to 

~10 nt re al. 

3.4 The Production Profile and Cost Structure 

The production data and cost data used in this analysis have 
20 

been provided by the Newfoundland Petroleum Directorate. 

The data has been generalized by the Directorate from 

numerous industry and government sources. The data apply to 

a gr a vi ty bas ed pla t form. 
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3.4.1 Production 

Production from the field is assumed to begin in 1991 with 

production shu t d cvn occuring in 2015. We note that mo s t 

recent forecasts (December 1983) suggest that Hibernia will 

ri 0 t 1 ike 1 y co Iii eon s t rea m un til 1993 0 r aft e r . In the fir s t 

yea r 0 f pro duc t ion 4. 3 III ill ion cub i c me t res (27. 4 III i 11 ion 

barrel s) are produced. By 1994 annual production peaks at 

14.5 million cubic metres (91.3 million barrels) and conti 

nues at that peak rate for 3 years. Over the remaining life 

of the project production slowly declines until production 

shut down. The Hibernia field is assumed to produce some 190 

million cubic metres (1.2 billion barrels) of crude oil. 

Associated gas is assumed to be re-injected. 

3.4.2 Costs 

The analysis focusses on the half cycle development and 

production phase of the Hibernia. Exploration expenditures 

are considered to be sunk and are ignored for the purpose of 

the a n a 1 y sis • The s tar t yea ris 19 8 3 h a vi eve r tile a p pro val 0 f 

the development plan and therefore the first development 

expenditures are not assumed to occur until 1986. Based on 

information supplied by the Petroleum Directorate, half cycle 

capital costs are estimated to be about 5.4 billion dollars 

(1983$). 
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Ope r a t i n , expenditures are e s t uu a t e d tu ut: ab o u t $l~O 

III ill ion a n ri u all y (198 3 ~) for a tut e l 0 f a tJ () u t 4. 7 b ill i 0 ri 

(1geJ <loll ars). We note that de v e l o p.ne n t costs i nc l uu e tile 
21 

costs for re-inJector vJt:lls. 

The i n v e s t me n t costs a nd t ne s c n e du l i n~ of costs are as 

f ù 1 1 0 ~I S (a 1 1 cos t sin III ill ion s o f 19 G 3 ct 0 lla r s ) : 

Con s t ru ct i 0 Il 0 f Pla t f 0 rill S 
Drea:Jing 
::i u b sea E qui iJ III en t 
üe v e l o pme nt Drilling 
J.\ r tic u lat e d Loa cl i n Cd Col U Iii n : 

1986-89 
1986 
1Y89-97 
1989-Y7 
1995-96 

$3, dl 
32 

5UO 
1,545 

'd7 

Total ~5,395 

3.5 The Federal/Provincial Ownership Uispute 

3.5.1 Introduction 

A sas tar tin y poi nt f o r tile f c l l c ~d n 9 e con () ln i can a 1 y sis u f 

tile Hibernia field, production froul the f i e l u i s e s s un.eu tu 

be sub j e c t tot he p res en t Can a da Lan u s fis cal r e ~ i hi e • I n t il e 

federal :jovernillentis v t ev the resources in this area ar e part 

of Canada Lands and under federal jurisdiction. In Februarj 

1984 the ::iupreme Court of Canada ruled that the federal yov- 

ernment does have jurisdiction. Prior to the Court's 

decision the federal v i ev had drawn the Ce n a d t e n S1üvernlllent 

i n t 0 a h eat e d ct e bat e vii t h tile New fou Il d 1 a n ct pro vin cia 1 
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government over ownershi p and ma n a q eme n t of resources in the 

province's offshore. 

The focal point of Newfoundland's initial argument for 

provincial ownership of the resource was based on the 

circumstances surrounding the province's entry into 

Confederation in 1949. The province ar9ued that prior to 

1949 it was yranted Jurisdiction over its territorial sea by 
22 

the British. 

The federal government's victory in the court has provided 

new certainty to the companies operating in the area. 

Although the legal decision has been made the companies must 

now await a political settlement between the province and the 

federal government regarding joint management of the develop- 

me n t , It is ~enerally believed that the court ruling will 

not affect exploration activity now under way in the Hibernia 

area. 

The events preceding the jurisdictional debate are worthy 

of brief mention although the complexities and implications 

of the legal disputes are beyond the scope of the paper. 

Under the Maritime Agreement of 1977 all the Maritime 

provinces except Newfoundland agreed in principle to leave 

jurisdiction of offshore resources in the hands of the 
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federal govern~ent while allowiny 75 per cent of resource 

revenues to accrue to the provinces concerned. Nova Scotia 

and P ri n ceE d Ha rd Is 1 and 1 dt e r wit h d r e VI fro m the a g r e e fil e fi t • 

In 1979, the federal government made an offer to the 

r~aritime provinces allo\'/ing the sharing of resource manage 

ment responsibil ity between federal and provincial govern- 

me n t s . An exception to this sharing formula wa s made in the 

event of matters of great concern to Canada in which case the 

federal government assumed responsibil ity. The offer was 

rejected. 

In a document tabled in Montreal at the January 1982 

Canada-Newfoundland Offshore Negotiations, the provincial 

government outlined the details of 2 concessions made on its 

part. The first is the pe rm a n e n t setting aside of its claim 

to exclusive ownership of the offshore resources. The second 

concession involved the province's willingness to enter into 

a revenue sharing formula within which the traditional 

provincial share would decrease after an agreed level of 

wealth is reached. The details of the province's view of 

what the formula should entail is explained in the f'o r eae n- 
23 

tioned document. 

The 1982 Canada-Nova Scotia Agreement on Offshore Oil and 

Gas Resource Management and Revenue Sharing has not been 
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acceptable to the Province of Newfoundland as a possible 

Ci rra nUe 111 e nt bet Il e en 0 t t a \I a d n d til e pro 'yi inc e • The de t ail s 0 f 

tile tJ r 0 vin ce' s :J rie van ces \I i t fi 1: h e a ~ r e e 111 en t a res e t 0 uti Il â 

study by the Newfoundland Labrador Petroleum ûirectûrate 

wh i c h ex a.u i n e s the im pe c t of d Nova Scotia type a~reeillent o n 
24 

I~ e vf 0 und 1 a Il a • 

The study is quick tu po i nt out that the split of revenues 

und ers u cha nag r e e 111 en tis una cee jJ tab 1 e tot tJ e p ru vin ce. The 

p r o v i nee doubts the a~reeillent' s pe rman e nc e and a p pe a r s to be 

illOSt concerned about the t e rm s used to define fiscal ma t u r i t y 

wh t ch is really the d r i v i n q factor behind the \~ay in which 

the revenues w i l l be sh a r e d . 

In an a t t em pt to address alternative nie a ns for revenue 

collection the f c l l o v i n q section outlines the me a s u r e s of the 

Newfoundland Regulations. 

3.5.2 Newfoundland Regulations 

Tile NeVl fou n d 1 and Pet r ole u OJ l) ire ct o rat e fI ass u g g est e dan 

a l t e r n a t i v e fiscal re:;ilile to the Canada Lanas fiscal re\;jiiHe. 

The regime e s s uue s provincial ownership of tile resource and 

is laid out in the "Ne wf o und l a n d and Labrador Pe t r o l e uu 

Regulations' J 1977 under 'The Petroleum and Natural Gas 

Act' • 
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The re~ililels s t r uc u r e is not unlike those of tile ue s t e r n 

provinces where resource ownership is in ~rovincial hands. 

T II e Ne Id 0 und 1 and ft e ::i u 1 a t ion sal 1 0 ~I t li e pro v i il cet 0 colle c t a 

portion of the Hibernia revenues through the collection of 

p r o v t nc i a I ruyalties, a 16 pe r cent provincial i n cuue tax, 

and throuyh pdrticipation by a provincial Crown corporation. 

The proposed a r r an qeure n t s c o not allow the f eu e r a l govern 

Iii e nt co col I e ct d n j roy il 1 tie s lJ t! C il use un ct e r pro v i II C i Ci 1 

o vi n ers Il i p t II e f e a era 1 ~ o ver rllil e nt Iv a u 1 LI not bee n tit 1 e ct to 

royalties. Federal r e v e nu e s are ~elJerdted frolll the PUI{T 

II hic Il rein a ins une han 9 e ct and tile f e <.1 era 1 Cor p 0 rat e Inc a III eTa x 

1 ev i e d at a rate of Jb per c e n t (46 fJer c e n t l e s s d 10 pe r 

cent abdtelllent). PIPs are administered 'uy the province las 

is the case for Alberta) at rates ue r t a i n i n , tu the 

tJ r a vin ces. Co iii pan i es wit h ln a x i fil U rn COR rat i n 9 s r e c e ive 35 per 

cent ~rants towards eligible ex~loration ex~enJitures dnd 

~O per cent towards eligible development expenditures. 

There are t~o royalties defined in the Newfoundland 

~e~ulations and both are continyent upon certain conditions 

of profitability being met. A 10 per cent Basic Royalty is 

i111i-'osed on sr o s s revenues at the ve l l head if the project is 

cafJdble of ~enerating a 20 per cent nominal rate of return. 

If the specified return is not Illet tile Basic xuy a l t y falls to 

5 per cent. In addition the Reyulations dllou for a Slidiny 
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Scale Royalty (SSR) vh i c h is imposed on Uross revenues at 

rates t h a t are phased in over production. The imposition of 

the SSK de ue rid s on a 25 per cent ncm i n a l after tax and 

r a y al t Y rat e Q f ret urn tot he c a fil pan i es from tile Hi ber n i' a 

field. If the 25 per cent return is not me t the :)SR can be 

reduced or e l iur t n a t e d until tile 25 per cent return is achie- 

ved. He deta ils o f the SSR are cut 1 i ned i" I-IpiJend i x 4. 

Tite pre-specified rates of return ve r e at one t i ue felt tu 

a p pe a r qu i t e hi:Jh. It was ar~ued that they were nou t n a l 

returns and they did flat refl ect dll a ve r a qe profi tabi 1 i ty for 

the oil industry as a whole onlj that of an inaividual field. 

The required rates of return from a successful field are 

expected to be hiyher yiven the hiyh levels of risk involved 

in exploration activity in general. The levels of profitabi- 

lity defined for the purposes af the Newfoundland royalties 

attempt to reflect this phenomenon. However, in the face of 

today's uncertainty and today's prices the 2S per cent ncu t - 

nal required rate of return may in fact be considered to be 

lO~1 and might jJossiblj be revised before ue i n , im p l ern e n t e d , 

Adjustments to the royalty structures anu profitability 

can d it ion s hl a y lJ e nec e s sit ate d i f tile ant ici pat e ct ret urn s 

that are definea ex ante are not achieved. The actual return 

to t h e field v t l l only be de t e r m t n e d ex jJost, therefore SOllie 

flexibility must exist in order to resolve this possible 
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pr o e l eu t n r o u çh neç o t i e t i o n b e t ve e n the pr o v i n c e and the 

COlO Il ani es. 

A final provision in the Regu1atiuns, and perhaps a key 

e l eure n t , is the o pt t o n s held by the Ne\lfuundland '.iOVernUlent 

to take either a vo r k t nç interest or a carried interest in 

the ~roject. The options would be exercised by the 

Newfoundland and Labrador Petroleum Corporation (NLPC). 

First1y~ the workiny interest option lets the provincial 

c ou.p any be c ome a full partner in the project ~Jithin one year 

of the start of the production lease. The company enters 

~/ith a 40 pe r cent direct e qu t t y po s t t i o n and as s uue s 40 per 

cent of a 11 costs. 

~econaly, the carried interest option allows the NLPC to 

acquire a 40 ~er cent share without contribution t0wards any 

exploration or development costs, but the company cannot 

b ec oue a partner until the private pa r t t c i pe n t s have received 

'cumulative net operating revenues which are in excess of 

three times cumu l a t t v e exploration and development co s t s . 

Royalties are deductible for the purposes of net operatin~ 

revenues. 

The decision whether to exercise the working interest or 

car rie din ter est 0 pt ion ~Ii 1 1 0 e pen don a nu III ber 0 f fa c tor s 
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i n c l u d i n q tile expected profitability and Nellfounû1and's 

financial position. The carried interest option, which is 

s im i l ar to private deals in the oil patch, has t o u qh condi 

tions but it could be preferred in some c i r c ums t e n c e s . We 

e x a IlIÎ net he al ter nat ive s bel o v . 

The fiscal r e q t ue defined by t h e [~ewfound1and Regulations 

i s e x a Il, i ned fur ttl e rill sec t i a Il s 3. 6 • 3 and 3. 6 • 4. 

3.6 Economic Analysis 

3.6.1 Introduction 

Tile e can a ln i can a 1 ys i s 0 f the Hi ber nia fie 1 d fall a lYS the 

juidelines set out in section 2.7 of the Venture analysis. 

~~e e x am i ne the project economics both from society's point of 

v i ev (without taxes an d royalties) and f r ou the point of view 

of the private interests in the project (with full taxes and 

royalties). The objectives of the analysis include 1) a 

review of the Canada Lands fiscal r e ç ime in t e rms of its 

ap~ropriateness and efficiency as it could affect the 

Hibernia project; 2) an examination of the relative 1,lerits 

oft h e var i 0 u s fis cal III e a sur e s \/ i t h i nth ere 9 i III e ; 3 ) a 

review of alternative regimes that are favoured by the 

province of Newfoundland. 
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It iliay be noted that all analyses refer to de v e l o pnre nt 

ac o nom i c s rather than exploration economics. They deal v i t h 

the delineation ano de v e l o p.ue n t "half cycle" only. 

3.G.2 The Bdse Case 

The wellhead price for Hibernia oil is based on a 1983 price 

of $252 per cubic luetre \~40 per barrel) for o i I ue l i v e r e d to 

Montreal. The transportation tariff from Hibernia to 

f1ontrea1 is assumed to be $7048 per cubic me t r e (1.19 per 

barrel) leaving a ve l l h e a d price of $244.25 per cubic IIletre 

($38.81 per barrel). 

Prices and costs remain flat in real terms. The inflation 

a n a cos tas s u 1111) t ion s d r e ':I ive n i il A P pen ct i x 2. Ti, e bas e cas e 

fiscal r e ç i me is the standard Canada Lands regime discussed 

in section 2.~ and detailed in Appendix 3. The f e u e r a l vr ovn 

LJ a c k - i n i sas s U iii edt a ta k e pla c e i n 1985 jus tas the de velo p- 

ure n t pn a s e be~ins. The o a s e case analysis pertains to the 

private sector's 75 ~er cent share in the project. 

The project participdnts and the interest held by each 

participant before and after the back-in are ~iven in 

Appendix 4. Twenty five per cent of the private sector's 75 

per ce n t s il are i sas s u III edt abe eli 9 i b 1 e for PIP sin tile bas e 

case. 
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3.6.3 Results: Rates of keturn, Canada Lands 

The discounted cashflow rates of return for the Hibernia 

project are yiven in Table 4. It should De no t e d that these 

ret urn s rel ate tot he i n v est 1,1 e nt i nth e de velo pme nt and 

~roduction of oil and not the investment in transportation 

f cl cil i tie s • TIl era tes 0 f ret urn r 2 v e a 1 a b r 0 a d ran ~ e bet II e e n 

the returns 'jenerated under the IdOst f a v ou r ab l e ec o nuu t c 

cunditiolls dnd those yenerated under the least favourable 

conditions. 

When no taxes ur royalties are uupo s ed tile nom t n a l return 

::ienerated in the social base case is 39.5 pe r ce n t (31.1 per 

cent real). The imposition of the fiscal re\:lÎlole impacts 

qu i t e ne a v i l j resulting in a private noui t n a l rate of return 

of 27.7 per cent (20.1 per cent real). 

Sensitivity Tests 

A n u Iii ber 0 f var i at ion s tot hep ric e and fis cal reg i lil e ass U III P - 

tions are IIlade in orue r to de t e ru t n e t n e relative effects of 

ce r ta i n fis cal 1,1 e a sur e s I~ i th i n tile r e 9 i iii e • The sen sit i vit j 

tests also indicate the deSree to vh i c h the ec o uom i c s of the 

project are preserved under chanying conditions. 
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Base 

The rea 1 ret urn i nth i s CdS e i s jus t 0 ver 20 per ce n t . Tile 

profitabil ity of the project under the base case ccnu i t t o n s 

p r om pts the i fill.! 0 sit ion 0 f the P I R i n tile ten t Il yea r 0 f 

pruJuction. Tn e o v e r a l l c uuu l a t i v e ro y a l t y iJd}lliellts drt: 63 

p e r cent h i qh e r , ill undiscounted t e ru s , than they would be if 

o n l j the IO per cent basic ruyalty hdt1 been iu po s e o . 

No PIPs 

The PIPs grants that are normally available at a rate of 20 

per cent towards intangible de v e l o puen t e x pe n d i t u r s are 

r euo v e d in this case. Since only 25 per cent of the c oa.pa ny 

share is as s uue d to be e l i q t o l e for PIPs. r emo v t n q theil' has 

negligible impact on the overall project economics. The 

r e III 0 val 0 f the PIP y r a Il t sca use s the yo ate 0 f ret urn t o fa 1 1 

by less than one percentage pointo 

Full PIPs 

In this scenario 100 per cent of the private sector's inte- 

rest is eligible for PIPs. The PIP yrants are paid at a rate 

of 20 f)er cent on all intangible development expenditures. 

The increased el igibil t ty for the grants iu pr o v e s the real 

return marginally over the base case, to 20.3 per cento 
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It idaj be noted that tile m i n i ma l effect t n a t the PIP 

~rants aptJear to have in the Hibernia case are owing to the 

fdct that the project is not e l i j i L l e f o r PIPs un til a number 

of yea rs after the s tart year for the analysis, 1983. The 

observed i ill pd ct of the PIP ~rants i s lessened by the discoun- 

tin ~ • In addition there are offsets to PIPs through their 

effect on PIlL Intangible de v e l o pure n t ex pe nd t t u r e s for 

Hibernia are not incurred until 1989. In the case of 

Venture, the project be q i n s tu earn PIPs in 19ts3 and their 

effect is Inore evident. 

No Tdxes or Royalties Until Payout, and No PIPs 

Not a xes 0 r royal tie s are i rn po sed i n t Il i s cas e u n til aft e r 

the pr o j e c t becomes prufitable and tile cumu l a t t v e c e s h f l o v 

bec 0 Illes p 0 sit ive • Th i soc cur sin the t h i rd yea r aft e r 

production start up. PIPs are excluded in this case. The 

real return declines very slightly to 19.8 per cent. 

Although PIP grants earned in the base case appear to be of 

tn t n i m a l value, their removal is enough to offset the positive 

impact of delayed taxes and royalties. Because of the 

project's profitability level there are only 2 years of 

production duriny which the participants are not liable for 

taxes and royalties in this case. 
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No PGRT 

The removal of the 12 per cent PGKT on net operating revenues 

i nth i sca s e has a s i 9 ri i fic ant i itl pac tOrl the pro j e ete con 0 - 

n t c s , The real return increases by nearly 4 percentage 

points to 23.:; per cent. 

The P~KT is deductiDle from the PIR base of net profits. 

The ref are i nth e ab sen ceo f tile P ü R T tile P r K bas e bec 0 "' e s 

po s i t i v e sooner and the PIR is imposed at an earlier t t ue . 

In this case the PIf{ o e c oure s payable in the fuurth year after 

production start-up. The total royalty payment in und i s c oun 

ted t e rtu s is 97 per cent higher than it wo u l c be if only the 

Basic Royalty were payable. The higher royalty payment 

s e r v est a d a ln pen the Îfli pro v e III en t :J a i ne ct i nth e ab sen ceo f the 

PGRT, but overall the earlier imposition of the PIR appears 

to be a more responsive fiscal ar r a n j eue n t . 

PGRT Relief 

PGRT relief as it is explained in section 2.7.3 is granted in 

this $ensitivity. The allowed deduction of capital 

expenditures and the delayed imposition of the PGRT in this 

case are obviously of some value as the real rate of return 

increases by a percentage point to 21.3 per cent. The PGRT 

in this case is profit sensitive due to the provision of 
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capital deductibility and the fact that it is not imposed 

until profits are being earned. 

The impact of PGRT rel ief is not enormous because the 

project profitabil ity is such that although the PGRT is 

delayed, it is only delayed until shortly after production 

start-up. Further, after the imposition of the tax there are 

only 4 more years of capital expenditures. Once there is no 

c a pi t a l to deduct from the PGRT base the modified PGRT is 
I 

identical to the conventional PGRT on net operating 

r e ve nu e s . 

No Basic Royalty 

The 10 per cent Basic Royalty on gross revenues is removed in 

this case. The effect is very similar to that of removing 

the PGRT. The real rate of retur~ increases to 23.3 per 

cent, an increase of over 2 percentage points above the base 

case return. The PIR is levied in the fourth year of produc- 

tion. The Basic Royalty is also deductible for the purposes 

of the PIR. There is a 3 year period towards the middle of 

the production life when neither the basic royalty nor the 

PIR is levied. The total royalty payment in this case is 

marginally less than would be taken by the Basic Royalty. 
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Increasing Real Prices 

Wellhead prices are allowed to increase at a real rate of 

5 per cent annually in this case. The real social return 

increases by about 12 percentage points above the base case 

return to 43.7 per cent. In the private case the increase is 

somewhat smaller. The real private return increases about 9 

percentage points above the base case to 29.4 per cent. 

Under the rising real price scenario the PIR is imposed in 

the third year of production and is collected over the life 

of the project. The overall royalty revenue taken in this 

case is more than twice the amount that would be taken in 

undiscounted terms if the Basic Royalty alone had been 

collected. 

Decreasing Real Prices 

In this scenario prices at the wellhead decline in real terms 

at an annual rate of 5 per cent. The real social return 

falls by nearly 14 percentage points to 17.5. The private 

real return falls by nearly 12 pe r c e nt a je points to 8.5 per 

cent. 

The project economics are significantly diminished under 

the deteriorating economic conditions. The profitability of 
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the project in this case does not warrant the imposition of 

the PIR. The total royalty payment in undiscounted terms is 

exactly 10 per cent of yross revenues. Regardless of the 

project's profit level the government is able to collect 

revenues f r cm its royalty on gross revenues and the PGRT on 

net operating revenues. 

The proportional decrease in the private rate of return as 

pr i c e s fall is yreater than the proportional increase in the 

private return as prices rise. This suggests that the fiscal 

regime offers little protection for private sector price 

risks. This is primarily due to the Basic Royalty on gross 

revenues. This will also be evident in the discussion of 

present value net revenue shares. 

Stand-Alone Taxation 

The assumption of stand-alone taxation is explained in 

section 2.7.3. In this case the private sector is assumed 

not to be in a taxable position at the time that project 

expenditures begin and taxation is done on a stand-alone 

basis. 

Under the stand-alone assumption the real return falls by 

more than 2 percentage points to 17.9 per cent. It appears 
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t h a t the rJresent worth of the tax deductions in the e a r l y 

yea r sis i in f) 0 r tan t tot hep r i vat epa r tic i pan t s • 

Return on Total Project 

In this sensitivity the Crown back-in occurs in 1986 as in 

~he base case but the economics of the entire project are 

assessed rather than the econolOics of the privdte sector's 75 

per cent share in the pr o j e c t . The key difference t e t ve e n 

this scenario and the base case is the ~roject's eligibility 

for PIPs. In the overall project dnd1jsh 43.75 per c e n t of 

the pruject is eli~ib1e for PIPs. Only 25 ~er cent of the 

private sector's 75 tJer cent sh a r e is e l i q t b l e for PiPs in the 

base Cdseo 

The real private rate of return generated by the total 

pruject is 20.4 per cent. This is only rnaryinally yreater 

than the base case return as would bé expected since the 

sensitivities carried out on the Hibernia base case reveal 

that PIPs do not siynificant1y affect the project. 

3.6.4 Results: Rates of Return, Newfoundland Regulations 

In this final sensitivity a fiscal re~ime is tested that has 

been su~~ested by the Ne\Jtound1and Pe t r o l e uu Directorate and 
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is outlined in s e c t i o n 3.5.7. The rates of return for the 

private sector's 60 per cent share of the project are reported 

i n Tab I e 4 a und e r b o tilt tl e war kin SI i ïl ter est 0 pt ion a n li tile 

carried interest option. 

.. The private sector real return w i t h the p r o po s e d 

NeHfoundland fiscal a r r a n q eu e n t falls LJe1011 the return ~ent:ra 

ted i nth e bas e CdS e Il her e tile Can d da L a ri ct s reg i Iii e i s d S S U lil e d • 

This 0 c cur sun d l; r bot h the Cdr rie dan ct I~ Û r k i ri <j i n ter est 

optiuns. Tile results are not surprising. The private sector 

revenues dre subject to a royalty all 'jross revenues. The PGRT 

r ema i n s unchanyed from Canada Lu n d s base case and the federal 

income tax is lowered to 36 per cent. In addition, the reve 

nues are also subject to the Newfoundland provincial income 

t a x I ev i e d a tar ate 0 f 16 pe r c en tan din a ri e ins t a ri cet he 

Sliding Scale Royalty. We note that in order to observe the 

true im pac t of the Nellfoundland re~illle the Plll<T should be set 

to zero. Given our findings for the PGRT impact vie conclude 

that the rates of return unu e r tile Ne wf o und l a n d re:jilile llithout 

the PGRT are greater than under the federal regulations. 

In the carried interest case the provincial Crown 

Corporation, NLPC does not enter until 1997. The after tax 

and royal t Y n a III ina 1 rat e 0 f ret urn i s below the 25 per ce nt 

required rate therefore the project is assessed lIithout the 

SSR. When only the Basic Royalty (10 per cent on ~ross 
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revenues) is im po s e o the private sector real rate of return is 

17.2 pe r cent l-iilich is noticably below the Canada Lands base 

case r e t u r n but the PlilH is included. 

Und e r the 110 r kin yin ter est ass u iii pt ion the n 0 m i n a 1 rat e 0 f 

return is above tile 25 pe r cent r e qu t r e d rate a l t h o u qh just 

sl ightly. The project economics are therefore assessed w i t h 

the 3asic Roy a l t y and the SSR resulting in a real rate of 

return of 18.2 per cent which is a percentage point above the 

carried interest case but below the Candda Lands ~ase case 

return. In this case the impact of the SSR is not great. 

Given the structure of the SSH. the as s uue c annual f.iroauction 

does not trig~er high additional royalties. 

It appears from the c om p a ny+ s point of v i ew that the 

wo r k i n q interest option pr o v i d e s a slightly hiljtler rate of 

return but the compdny would maximize its present worth in the 

carried interest case and pr e s umab l y would therefore t-lrefer 

it. Risk exposure however would also be considered. 

In the working interest case NLPC carries its share of 

costs f r oni the be~inning. The private sector investment risk 

is therefore reduced. 

To get a sense of the regime's ability to preserve the 

project ec o ncu i c s , 2 sensitivities are tested on the case 
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where the provinces participate as a workiny interest: risiny 

real pr i c e s , declininy real prices. The results are shown in 

T db 1 e 4a). 

When prices increase annually dt a 5 ~er cent real rate the 

returns a r e the s a».e a s the t n c r e e s t n , pr i c e s c e n a r i o for tile 

Cdn~da lanus reyime. In both cases the r~dl return is about 

29 pe r c e n t . HOI/ever tue i m pr uv ee e n t as ue a s u r-e d Uj the 

pr-o po r t t o n a l increase in the return over the b a s e case return 

is ~reater unu e r the Newf o u no l anu Ke~ulation c e s e . This is 

pr i ma r t l y because of differences in the royalty take. 

'und er the Canada lands r e ç i ue the effective a v e r a qe royalty 

rate as prices rise is about 20 per cent. In the Canada lands 

base case the effective rate is about 14 per cent. Under the 

Newfoundland keyulations the effective royalty rate is about 

prices and increasiny real 
Il per cent under both fldt real 

prices. While the royalty conditions in the Newfoundland 

Regulations attempt to guarantee a given level of profitabili 

ty they are not responsive to increasing profitability 

levels in the range tested by these simulations. 

In the declining real price case the only royalty that is 

imposed is the Basic Royalty at a rate of 5 per cent on gross 

revenues. The real rate of return in this case is 8.6 per 

cent. The return is very close to the return in the declining 
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p ric e cas e und e r tile Can a d a Lan d s reg i me. H a \1 eve r the pro par - 

t i anal decl i ne from the fl at real pri ce case is 1 ess because 

of the decreased royalty ~ayment. 

It should be noted that the "private" rates of return that 

are generated from the ov e r a l l project will be higher than 

those experienced by the private companies because of higher 

PIPs and because NLPC, as a crown corporation. is not subject 

to income tax. 

3.6.5 Results: Present Value Net Revenue Shares. 
Canada Lands 

The shares of present value net revenues earned by the private 

sector participants and the federal government f r om the 

private sector's 75 per cent share are given over a range of 

discount rates in Table 5. The derivation of the total net 

revenues and their importance as indicators of the available 

economic rent are explained in section 2.7.4. Again vie note 

that the total net revenues in this analysis are those genera 

ted within the half cycle of development and production. 

Preceding exploration costs are ignored. 

The general results of the Hibernia present value net 

revenue analysis are similar to the results obtained for the 

Venture project. The overall conclusions reached regarding 
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the iu.pac t and a p p r up r i a t e n e s s of tile Canada i.anc s fi s c a l 

r e Ij i III ear e s i iii i 1 a r for t n e t IWO !J r 0 j e ct s • 

I)ase 

The recipient of the largest share of net revenues over all 

discount rates is the feLleral ;iovernlllenL The sovernil:ent 

share increases as the real discount rate rises." This occur!:i 

in .t h e Venture case also. The reason for this phenomenon is 

jiven in section ,.7.4. The s h a r e of net revenues taken by 

the ruyalty, PGRT an d f e u e r a l i n c orae t a x a r e ,0 pe r cent, 

17 per cent. a nd 36 p e r cent respectively. 

Increasin~ Real Prices 

The shares earned by the c om p a n t e s and the federal q o v e r ru.re n t 

are not s i q n i f i c a n t l y altered under i n c r e a s i n q real prices. 

The company does appear to yain a portion of the federal share 

ove r fi i :J her dis cou n t rat e s 110 ~I eve r tile fed era 1 :i 0 ver n III en t 

still maintains the laryest share. 

The share of net revenues captured by the royalty (includ 

ing the PLI{) increases 51 i q h t l y au o v e the sh e r e t a k e n in the 

bas e cas e • The s II are 0 f net rev e nue s cap t ure d by t Il e P G in 
declines under the r i s i n , real price scenario. As in the case 

of Venture, when total net revenues b e c ome d sreater propor- 
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t i o n of ~ross revenues fiscal ue a s u r e s that are based on ;jross 

reve nue san d net r C:! ven u e s are 1 es s d a III a Ij i ri g tot h e co iii pan y 

s Il are. 

I t a iJ !J ear s th at tile fis cal r e ~ i III e doe SilO t cap tu rea n 

t n c r e a s i n q su a r e of a v a t l ab l e r e u t s . Th i s is iJrÎlolarily due to 

the existence of royalties and taxeS LJased on '::jross revenue:; 

ana net o pe r a t i n~ revenues. Tile ov e r a 11 ruy a 1 ty t a k e as a 

portion of net revenues increases in this Cd!:ie illu!:itratin~ 

ttl a t tile PLI{ i s pro fit sen sit ive. I Il th i sea s (:! tile Pl K i s 

Ïhli .. osed early in the production life. 

Oecreasin~ Real Prices 

Asp ric e s fa 1 1 i n rea 1 ter In s the COlli tJ ani es Ish are bec 0 IIi e s 

negative over hi'Jher real d i s c o u n t r a t e s . The federal share 

exceeds 100 ue r cent over hi:,l1er r e a l discount rates arid t h e 

private sector interests are in a loss fJositiofl. The te c e r a l 

~overnhlent is a l vay s e o l e to collect revenues t h r cu çh the 

Bas i c K 0 Y a 1 t Y d fi ct tile P LI ln r e 9 a r ct 1 e s S Q f IJ r U J e c t jJ r 0 fit a u i 1 i ~ 

t Y • U n ct e r d ete rio rd tin y e con 0 Iii icc 0 n dit i o n s t Il e p r i vat e 

s e c t o r s h a r e of ne t revenues is ~redtlj er cue c . 
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COllcl us iOllS 

2.7.4, a r e ap p l i c a o l e to the ue t }Jresent value revenue share 

The conclusions reached in tile Venture analysis, section 

analysis for Hibernia. In brief, the r e q i ue offers little 

protection to the private sector interest under ue t e r t o r a t t n q 

e con 0 III icc 0 n dit ion s • Und e r i III pro v e dec 0 n 0 III icc 0 n dit i 0 Il S the 

r e ç i n.e dues not a p p e a r to capture d l a r j e r s h a r e of net 

revenues for the federal ~overnlilent. Al t h o u qh this jllay be a 

red s 0 ri a b 1 e f e a t ure :J ive Il t hat t Il e an c.l 1 j sis li e a 1 S 0 ri 1 j VI i tilt Il e 

Il a 1 f c y c 1 e, tile d iff ere nt royal tie s cl n d t a xes, i . e. t Il e bas i c 

royalty, tile Pllin anu the PIK, tend to be c c n t r ad t c t o r y . 

3 • li • 6 k e sul t 5 : P r e sen t V d 1 u e iü: t it eve nue ~ Il art! S , 
N e vf o u ri u 1 a II d l{ e \:; u I a t ion s 

Under t h e I~e\·lfounaland Re~ulations there is an au d i t i cu a l 

di r e c t reci p i e n t of revenues: n am e l y the pr o v i n c e . Tile 

present value net revenue s n a r e s b e t ve e n the 3 p a r t i e s art! 

s Il o w n i n Tab 1 e ~ a for the cas eth d tas s u Iii est il e pro v i ri C e 

participates as a working interest. Tile reported revenue 

shares pertain to the couua ny ' s oü pe r cent share in the 

i)roject. 
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Constant Real Prices 

In the case where prices remain flat in real terms the federal 

government receives the largest share of revenues Jenerated by 

the private sector's 60 per cent interest. The company 

receives the sin a l l e s t . The province receives roughly a t h i r o 

of the net revenues generated by the 60 per cent private 

interest. It should be noted however that in addition to 

these revenues the province receives the total net revenues 

:]enerated by its 40 per cent share in the project. Those 

additional net revenues are not subject to corporate income 

taxes. Overall the province is capable of pickin~ up a large 

portion of the project net revenues when it participates as a 

working interest. 

When prices increase at an annual real rate of 5 per cent 

the private interest is able to pick up a portion of the net 

revenues that were previously enjoyed by the province and the 

federal government. The private interest gains because as net 

revenues become a larger proportion of gross revenues fiscal 

Illeasures that are profit insensitive (Ba s t c Royalty, SSR. 

PGRT) become less damaging. 

Under the declining real prices the private sector fares 

badly. The federal government collects the largest share of 
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total net revenues. The private sector tends to "subsidize" 

tile go ver n lil en t s 0 ver h i g her dis cou nt rat es. 

3.6.7 Results: Supply Costs, Canada Lands 

The real dollar social supply costs (without taxes and 

royal tie s) and p r i vat e sup ply cos t s (vlÏ t h f u 1 1 t a xes and 

royalties) are shown over a range of real discount rates in 

Table 6. The derivation of the supply costs is explained in 

section 2.7.5 of the Venture analysis. The supply cost for 

oil delivered to Montreal is given by the sum of the supply 

cost to produce a unit of crude oil at the wellhead plus the 

unit cost for the transportation of that oil by tanker and 

overland pipeline from the Hibernia field to r~ontreal. The 

difference between the selling price for oil delivered to 

Î'1ontrea1 ($252 per cubic metre, $40 per barrel) and the real 

dollar supply cost to deliver that oil is an indication of the 

half cycle rents that are available for distribution to the 

resource owners. Three cases are assessed in Table 6; social 

supply costs, private supply costs to the private sector1s 75 

per cent share (25 per cent of share gets PIPs), private 

supply cost for 100 per cent of the project (43.75 per cent of 

project gets PIPs). 

In all cases the supply costs for oil del ivered to Montreal 

are less than the real dollar selling price over all reported 
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discount rates. The base case private real return is 20.1 per 

cent therefore the real dollar supply cost approaches the 

sel 1 i n y p ric e a s the rea 1 dis cou n t rat e a p pro a che s 20 per 

ce nt . A t a 20 per ce nt rea 1 rat eth e sup ply cos tis $ 248 per 

cubic me t r e ($39.40 per barrel). 

This difference between the social and private supply costs 

reveals tile impact of the fiscal re ç ime on the supply costs. 

The supply costs in Case 3 are marginally lower than those in 

Case 2. The slightly l o ve r costs reflect the s l i q h t l y h i jh e r 

PIPs received in Case 3. 

Supply costs for Hibernia oil under the Newfoundland 

Reyulations are not reported. The social supply costs wi l l of 

course be the same as those already reported. The private 

supply costs will be in the s a.n e range as those reported for 

the Canada Lands case given the similar rates of return. 
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4. CONCLUSIONS TO THE ECONOMIC ANALYSES OF VENTURE 
AND HIBERNIA 

1. The sensitivity tests help to reveal the relative impacts 

of various fiscal me a s u r e s and price conditions. The 

findings of both cases suggest that under deteriorating 

e con 0111 icc 0 n dit ion s the d a ~/n sid e ris k tot he co 111 pan y i s 

quite large. 

2. The PGRT and the Basic Royalty are found to affect the 

project economics significantly. Neither tax is related 

to project profitability. The measures are capable of 

creaming off ~ains earned under rising prices vh i l e 

offering no protection from rising capital costs. 

3. The PIR is designed to tax above normal profits however, 

our findings sug~est that interaction of the PGRT and the 

Basic Royalty with the PIR is counter-productive. 

Perhaps the re p l ac eme nt of the PGRT and the Basic 

Royalty with a PIR that is based on a lower profit floor 

and imposed at an earlier time wo u l d be a mo r e efficient 

approach to taxation in the Canada Lands. If the PIR 

base remains the same but the rate is increased the 

resulting marginal tax rate (considering also the income 

tax) would be very high and could potentially create 

incentives for inefficienly IIpaddingll costs. 
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4. PIPs are obviously of some value to the company. At the 

rate at which they are earned in the base case however, 

they do not affect the "half cycle" economics s i jn i f t> 

cantly. We note that PIPs are completely unrelated to 

e f fic i e n c y a Il d pro fit a b i 1 i t yan din vie \'1 oft h e i r i n ten t , 

Canadianization of exploration, we believe there are more 

suitable means of encouraging Canadian participation. 

5. We believe that the proposed Newfoundland carried 

interest option Iday be a useful avenue to pursue in 

trying to derive better Canada Lands fiscal regimes. 
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Table 1 

RATES OF RETURN - BASE CASE AND SENSITIVITY TESTS 

Venture Nominal Return Real Return 

1. Sase 
1 

Case 

1.1 Social (no taxes or royalties) 24. 5 16. 7 

1.2 Private (full taxes and ropalties, 16.9 9.6 
40% of company share yets IPs) 

2. Sensitivity Tes t s 

2. 1 No PIPs 16.6 9.4 

2. 2 PIPs on 100Yo of Company Share 24.5 16. 7 

2.3 No PIPs, no Taxes or Royalties 
Until After Payout 190 3 Il. 7 

2.4 No PGRT 20.4 12.9 

2.5 PGRT Rel i ef 18.3 10.9 

2.6 No Basic Royalty 20.4 12.9 

2. 7 Prices Increasing (5% real 34.5 social 26. 1 social 
per year) 24.8 private 17 • 0 private 

2.8 Prices Decreasing (5% real 13.3 so cia 1 6. 2 social 
per year) 6.3 private -.33 private 

2.9 Base Case Done on a Stand- 
Alone Basis 14.9 7.8 

2.10 Return on Tot a 1 Project 
(55% of Pr o j.e c t Gets PIPs) 17.4 10. 1 

1) The base case examines the company's 75 per cent share assuming 
back-in occurs in 1983. 
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PRESENT VALUE NET REVENUE SHARES FOR COMPANIES' 
75 PER CENT INTEREST - VENTURE 
In illlillons of 1983 dollars (per cent of total) 

lscount 
Rate 

1. Base Case, full taxes and royalties, PIPs on 
40% fit a camp s n v s s lare 

5% 2855 2158 697 
(100%) ( 76% ) ( 24%) 

7% 1999 16 361 
( 100%) ( 8 2%) ( 18% ) 

10% 1110 1089 21 
(100%) (98%) ( 2%) 

15% 269 555 - 286 
(100%) ( 206 % ) (-106%) 

2 I R 1 P . . ncreaslng ea rlces 

5% 7873 5443 2440 
( 100%) (69%) (31~~) 

7'10 5819 4114 1705 
(100%) (71 %) ( 29%) 

10% 3704 2755 950 
( 100%) (74%) ( 26%) 

15% 1705 1461 245 
(100%) (86%) (14% ) 

5% 

3. Decreasin Real Prices 

7% 

10% 

15% 

* 

668 
( 294% 

Note that when the total net revenues are negative, a 
negative share percentage indicates that the party did not 
incur a portion of the loss, i.e. this was the case for 
the fed era 1 9 a ver n lil en tin cas e 3 • 
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Table 3 

SUPPLY COSTS - VENTURE 

i n 1983 dolla r s per 100 a cub i c met r 2 S (p e rill cf) 

as Supply Cost 
for Gas 

l. Social Base Case (No tax or royalties 

5% 167 (4.73) 205 (5.80) 212 (6.00) 

7% 169 (4.79 ) 207 ( 5 • 86 ) 214 (6.06) 

10% 171 (4.84) 209 (5.92) 218 (6.17) 

15% 175 (4.96) 211 (5.97) 223 (6.31) 

2. Pri vate Base Case - Compan i es I 75 Per Cent Share 
( Full Taxes and Roy a l t t e s , 40 Per Cen of Share Ge 

5% 167 (4.73) 205 ( 5 • 80 ) 212 (6.00) 

7% 169 (4.79) 20 7 (5.86) 214 (6.06) 

10% 171 (4.84) 209 (5.92) 218 (6.17) 

15% 175 (4.96) 211 (5.97) 223 (6.31) 

3 t (F 11 T d R 1 . Ttl P . o a r o j ec u axes an 0fa tles, 
55 Per Cent of Project Gpts PIPs 

5% 167 (4.73) 205 (5.80) 212 (6.00) 

7% 169 (4.79) 207 ( 5.86 ) 214 (6.06) 

10% 171 (4.84) 209 (5.92) 218 (6.17) 

15% 175 (4.96) 211 (5.97) 223 (6.31) 

mcf = thousands of cubic feet 

1 cubic metre = 35.3147 cubic feet 

102 (2.88) 

115 ( 3 • 25 ) 

136 ( 3.86 ) 

181 (5.12) 

s IPs l 
173 (4.88) 

183 (5.18) 

200 (5.66) 

234 (6.63) 

171 (4.84) 

181 (5.12) 

197 (5.58) 

229 (6.48) 
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Table 4 

RATES OF RETURN - BASE CASE AND SENSITIVITY TESTS 

HIBERNIA Nominal Return Real Return 
1 

1. Base Case 

LI Social (no taxes or royalties) 

1.2 Private (full taxes and royalties, 
25% of company share gets PIPs) 

2. Sensitivity Tests 

2.1 No PIPs 

2.2 PIPs on 100% of Company Share 

2.3 No PIPs, no Taxes or Royalties 
Unt il After Payout 

2.4 No PGIH 

2.5 PGiH Relief 

2.6 No Basic Royalty 

2.7 Prices Increasing (5% real 
per year) 

2.8 Prices Decreasing (5% real 
per year) 

2.9 Base Case Done on a Stand 
Alone Basis 

2.10 Return on Total Project 
(PIPs on 43.75 of Project) 

---------, 

% Jo- 

39.5 

27. 7 

270 6 

28.0 

27.5 

31.4 

28.9 

31.1 

53.0 social 
37.7 private 

24.9 social 
15.3 private 

25.5 

28. 1 

31. 1 

20. 1 

20.0 

20.3 

19.8 

23.5 

21. 3 

23.3 

43.7 social 
29 • 4 p r i vat e 

17.5 social 
8.5 private 

17.9 

20.4 

1) The base case examines the company's 75 per cent share assuming 
back-in occurs in 1985. 
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Table 4a 

RATES OF RETURN - UNDER THE NEWFOUNDLAND REGULATIONS 

1 
HIBERNIA 

% % 
1. Carried Interest 

(no Sliding Scale Royalty) 

1.1 Constant Real Priees 2406 

2. Working Interest 
(full Sliding Scale Royalty) 

2.1 Constant Real Prices 25. 7 

2.2 Increasing Real Prices 37.3 

2.3 Decreasing Real Prices 15.5 

17 • 2 

18. 2 

29. 1 

8.6 

1) The analysis assesses the company's 60 per cent share. 
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Table 5 

PRESENT VALUE NET REVENUE SHARES FOR COMPANY'S 
75 PER CENT INTEREST - HIBERNIA - CANADA LANDS 

i n In ill ion s 0 f 1 9 8 3 dol 1 ars (p ere e nt 0 f tot al) 

1. Base Case, full taxes and royalties, PIPs on 
25% of Com n I s share 

5% 

7% 

3995 
72% ) 

10% 

15% 

2. Increasin Real Prices 

1918 
( 27% 

5% 

7% 

10% 

15% 

3. Decreas;n Real Prices 

5% 

7% 

10% 

317 
100%) 

15% 

The Nova Scotia government receives the revenues taken by 
the fed era 1 s h are aspe r the Can a d a / NovaS cot i a 
Agreement. 

* 
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Table 5a 

PRESENT VALUE NET REVENUE SHARES FOR COMPANY'S 60 PERCENT INTEREST 
HIBERNIA NEWFOUNDLAND REGULATIONS 

in millions of 1983 dollars (percent of total) 

I Real Discount 
Rate 

Provincial 
Government 

1. Constant Real Prices, full taxes and ro alties includin SSR 

Total Net 
Revenue 

9597 5% 

7% 

10% 

738 
15% 36%) 

2. Increasin Rea 1 Prices 

5% 

7% 

10% 

15% 

3 • Decreasin Rea 1 Prices 

5% 

7% 

10% 

15% 

Federal 
Government 

4057 
42% ) 

1961 
(45% 

2406 
43%) 

1821 
26%) 

275 
(14% 

8512 
( 33% 

5991 
(32% 

3594 
( 31% 

462 
(18% 
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Table 6 

SUPPLY COSTS - HIBERNIA 

in 1983 dollars per cubic metre (per barrel) 

Real Rate of 
Discount 

Supply Cost 
at Wellhead 

Supply Cost 
Transportation = Delivered to 

+ Tariff Montreal 

1- Social Base Case (No Taxes or Royalties) 

5% 66. 18 (10.52) 7.48 (1.19) 73.66 (lL71) 

7% 73. 12 (11.61) 7.48 (1.19) 80.60 (12.80) 

10% 85.07 (13.52) 7.48 (1.19) 92.55 (14.71) 

15% 105.63 (16.79) 7.48 (1.19) 113.11 (17.98) 

2. Private Base Case - Companies· 75 Percent Share, PIPs on 
25 per cent of company share (F u 11 taxes and royalties) 

5% 188.53 (29.95) 7.48 (1.19) 196.02 (31.15) 

7% 193.67 (30.78) 7.48 (1.19) 20 1. 15 (31.96) 

10% 20 2.57 (32019) 7048 (1.19) 210.05 (33.97) 

15% 216.02 (34.32) 7.48 (1.19) 223.50 (35052) 

3. Total Project ~ (Full Taxes and Royalties) 
PIP 43 75 t f t s on . ne rc e n a proJec 

5% 137.97 ( 29.87 ) 7.48 (10 19) 195.46 (31.06) 

7% 191.89 (30.49) 7.48 (1.19) 199.37 (31.68) 

10% 199.11 (31.64) 7.48 (1.19) 206.59 (32082) 

15% 215.14 (34.18) 7.48 (1.19) 222.62 (35.37) 
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Figure 1 

Location of Discoveries of N~tu~~l GAS 
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Source: Environmental Impact Statement p. 13 
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Location of the Venture Gas Develonment Project 
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Figure 3 

Venture Offshore Facilities 

• 

Source: Environmental Impact Statement, p. 126 
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Hibernia Field Location 
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Hibernia Diagrammatic Section 

Source: 
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APPENDIX 1 

Natural Gas and Natural Gas Liquids (NGL's) Pricing Assumptions 

The prlclng assumptions are based on an assumed 1983 NaRP price 
at Montreal of $252 per cubic ($40 per barrel). This is the 
price assumption used for all of the Economic Council of 
Canada's Energy Group Hydrocarbon case studies. The4assullied 
energy content of crude oil at Montreal is 38.5 GJ/m. This is 
the assumption used in the backup benefit/cost analysis done for 
the EIS. 

The natural gas and NGL prices are derived on a BTU parity 
basis assuming the $252 per cubic metre ($40 per barrel) NaRP 
price. The gas prices are given as the following percentages of 
the NaRP price at Nontreal: 

1) Export price for natural gas is 75 per cent of the l'v1ontreal 
NaRP in 1988 and is phased up to 85 per cent by 1995. The 
percentage remains constant after 1995. 

2) Domestic price for natural gas is 60 per cent of NORP at the 
start of production in 1988 and phased up to 70 per cent by 
the end of production in 2005. 

3) NGL's consist of condensate, propane, and butane. The 
condensate price is 90 per cent of Montreal NORP, butane and 
propane prices are both 72 per cent of Montreal NaRP. 

-. 
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APPENDIX 2 

" prices r ema i n flat in real terms 

Price, Cost and Inflation Assumptions 

1. Social Base Case 

costs remain flat in real terms 
J 

annual inflation in 1983 is 8.8% then 7.8, 7.2.7.0, 7.3, 
7.0, 6.9, 6.5 then 6.0 (forecast for 1983-87 is taken 
from the Economic Council's CANDIlJE forecast, Nineteenth 
Annual Re v i ew ) 

no taxes or royalties 

2. Private Base Case 

this case is the same as the Social Base Case but the 
Canada lands fiscal regime is imposed 

taxation is done on a full flow-through basis 

3. Real Increasing Prices 

base case assumptions are used but prices decl ine at an 
annual rate of 5 per cent 
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APPENDIX 3 

Canada Lands Fiscal Regime 

1. Income Tax Rate: 46% 

2. Depletion is earned at a rate of 33.3 per cent. Depletion 
one x plo rat ion i s ph a sed 0 u t by 1984. ( Allo VI ab 1 e to ali mit 
ùf 25 per cent of resource profits). 

3. Investment Tax Credit = 10 per cent for expenditures on 
tangible assets except CEE. 

4. C.C.A.: CEE 
CDE 
clIO 
cl 2 

100% 
30% 
30% (drilling rigs and ve l l e qu i pure n t ) 
6 % (p i pel i n e l'li t h 1 i fee x p e c tan c y 

greater than 15 years) 

5. Resource Allowance: 25% 

6. Petroleum Gas Revenue Tax (PGRT): 16% on operating revenues 
(effectively 12%) 

7. Basic Royalty: 10 per cent on gross revenues 

8. Progressive Incremental Royalty (PIR): 40 per cent of net 
profits 

where 
less 

GROSS REVENUES 
operating costs 
basic royalty 
federal income tax allowance 
investment allowancse 
capital allowance 
PGRT 
NET PROFITS equal 

Federal Income Tax Allowance: the allowance is equal to the 
a ln 0 un t 0 f fed era 1 inc 0 met a x th a t wo u 1 d be pa y a b 1 e i nth eye a r . 
The notional deduction is calculated on the assumption that the 
firm is in a fully taxable separate entity situation. 

Investment Allowance: 25 per cent of "total eligible invest 
ment" vh i c h includes costs for discovery, delineation, or 
development ~/ells and other preproduction development activi 
ties, exploration costs prior to drilling a discovery ve l l , and 
continuing developmental and delineation expenses. Deduction is 
given for current year costs plus prior year's depreciation at 
10 per cent. 
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APPENDIX 3 (Cont'd) 

Capital Allowance: 
claimed is equal to 

The a.no unt of the a l l owa nc e that may be 
the lesser of: 

1/6 0 f "t 0 tal eli Sib 1 e i n v est in e nt" cos t s 
the unclaimed balance of "total eligible 
investment" 

A further provision grants exemption from the PIR for 3 consecu 
tive years in cases where the original discovery is made prior 
to 1981 and declared sisnificant prior to December 31, 1982. 

9. PIPs: When appl ied are given at of a rate of 80 per cent on 
exploration expenditures and 20 per cent on intangi 
ble development expenditures. 

10. Cr-own Backin: The federal government has the option of 
entering with a 25 per cent working interest at the begin 
ning of the development phase. The private sector is 
compensated for post 1980 exploration expenditures through 
PIP grants payable at a minimum rate of 25 per cent for the 
lowest COR and 80 per cent for the hi ghest COR. Pre 1981 
exploration expenditures are offset by ex ~ratia payments 
that equal 1/4 of 250 per cent of the expenditure grossed up 
by 15 per cent per annum to the end of 1980. After the 
back-i n the Crown assumes 25 per cent of all subsequent 
costs and receives 25 per cent of production. 
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APPENDIX 4 

r~ 0 b i lOi 1 Can a da Ltd (4 2%) - 0 per at 0 r 
Texaco (18%) 
Petro-Canada (30%) 
Nova Scotia Resources (9%) 
East Coast Energy (1%) 

Partners in the Venture Gas Development Project 

pre back-in 

Mobil Oi 1 Canada 
Gulf Canada Resources Inc. 
Petro-Canada 
Chevron Canada Ltd 
Columbia Gas Development of Canada Ltd 

(28.1%) 
( 25 %) 
( 25 %) 
(16.4%) 
(5.5%) 

- operator 

Partners in the Hibernia Field 

pre back-in 

After the Crown back-in each of the above c oupe n t e s assumes 
75 per cent of their pre back-in shares a l l o w i n q for a 25 per 
cent Cr-ovn share. The companies listed here are assumed to 
m ak e up the private sector interest. 

.. The private sector participation after the back-in must be 
50 per cent Canadian for Venture and Hibernia. That will not 
be a problem for Venture however currently private sector 
participation for Hibernia is 48 per cent Canadian leaving 
2 per cent open. 
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APPENDIX 5 

Newfoundland Regulations - Sl iding Scale Royalty 

For Production 
Between 

The Additional 
Royal ty is 

0-8 
7 4 OOl 10 m t 

8-16 107 In 4 5°1 10 

7 4 
10% 16 - 24 io ill 

7 4 
15% 24- 3 2 io m 

32-40 l O 7 ni 4 20% 

7 4 
25% over 40 10 m 
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