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ABSTRACT

This thesis is concerned with the regional economic impacts of the
Hibernia oil and gas development. With the intention of showing the
linkage-leakage process of major resource development, I develop a
conceptual framework which combines notions of interregional
input-output, location quotient and capital availability ratio. The
framework suggests how standard approaches to input-output analysis could
be modified by concepts of capital constraints; and used as a basis to

formulate policies on how to extract significant economic benefits from
resource development.

The study shows that the impact of resource development, particularly
on Newfoundland, would be restricted to a few industrial sectors. Thus,
extensive regional economic development could not be carried out based
mainly on natural resource projects dictated by the operations of market
forces. The main reason is that there are limited manufacturing
establishments in Altantic Canada. Also, a significant portion of the
equipment would be sourced from ocutside Canada. The results of the
empirical analysis also indicate that given the manufacturing linkages
between the provinces regional economic development should not be viewed
in isolation, but rather should be considered within a broader context of
how the regions relate to the national economy. Therefore, there is a
need to develop a sourcing policy based on the principle of
government-industry cooperation if the high expectations regarding the
industrial and employments benefits to be generated by the Hibernia oil

and gas development are to be realized.

The challenge facing policy makers in the coming years would be to
nurture through their initiatives govermment-industry cooperation, as
well as, develop operational policies that would balance regional
interests with national objectives; while maintaining thé "Single Window"
concept through the Joint Offshore Management Boards (JOMB). Finally, I

discuss the recently concluded Canada-United States Free Trade Agreement



- X1 -

(FTA) which is expected to come into force on January 1, 1989. There are

seven specific provisions of the Agreement which would have an impact on
major oil and gas development projects and the federal regional economie

development policies and programs. The implications of the FTA would

present a challenge to decision makers and analysts in designing programs

and policies to optimize oil and gas development related benefits.
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CHAPTER 1
INTRODUCTION: REGIONAL ECONOMIC DEVELOPMENT
BASED ON RESOURCE EXPLOLITATION

1. INTRODUCTION

Natural resources expleitation historically has been the engine of
regional economic development in Canada. Major capital projects have
been used by both federal and provincial governments as a basis to
maximize industrial development benefits, and to encourage local
suppliers to exploit business opportunities. However, in such
economically depressed regions like Atlantic Canada, attempts by
government since the 1960's to promote economic growth have had mixed
results-(walker 1979, Woodward 1974, and Usher 1974). The discovery of
commercial oil and gas fields on the East Coast in 1979, Hibernia on the
Grand Banks and Venture on the Scotia Shelf respectively; was viewed by
government as another vehicle for creating employment and business
opportunities as well as a catalyst for regional economic development.
Consequently, the federal government in 1984 adopted as an official
policy the use of resource development as an engine of economic growth
(Government of Canada 1981, Doern 1983). The government's expectation in
adopting this poljicy was that resoucrce development would generate
industrial spin-offs as industries manufacture the equipment needed for

the projects.

This expectation is partly based on the experiences of the British
North Sea hydrocarbon development (Baldwin and Baldwin 1975, Kemp 1975
and Mackay and Mackay 1975). The success of British companies in
capturing a significant share of the oil and gas equipment supriy market,
in a relatively short time, has been attributed to Britain's
manufacturing base and the proximity of the supply companies to the
hydrocarbon development fields. British companies' share of the orders

increased from 40 percent in 1974 to 70 percent in 1980 (Custi 1981).



For Canada's Atlantic region to benefit from the expected industrial
spin~offs a 'significant’ share of the capital equipment and services
would have to be obtained from the area. This could be done either
through joint ventures with local companies, relocation of manufacturing
establishments to the area from other parts of Canada, creation of new
manufacturing establishments or establishment of branch plants in the
area. How well are industries in the region piaced to compete for a
share of the offshore business? Which sectors of the regional economy
would benefit most? Would Canadian and regional companies require
government assistance to help them to compete for a share of the
business, and if so what kind of assistance? Answers to these and other
questions and the "fine-tuning" of existing, or the design of new,
regional development policies and programs require a detailed analysis of

the sectoral and spatial impacts of Hibernia development investment.

2. OBJECTIVES

A number of studies have examined the onshore economic benefits of
Canada's East Coast Offshore oil and gas development. These studies
include: the impact on the regional economy of Eastern Canadian oil and
gas development, (EIU 1972), technology assessment and East Coast oil and
gas exploration (Gibbons and Voyer 1974), potential of energy projects
for Canadian industries (Beale 1980), sectoral and spatial distribution
of Hibernia field development (Harrison et al 1981), and industrial

development opportunities from offshore oil (Voyer 1983).

The EIU study is one of the first which examined the Provincial
distribution of the impacts of East Coast oil and gas development.
Voyer's study on the other hand discussed the major players in offshore
0il exploitation and their specific roles in developing industrial
opportunities. The Harrison et al study examined the structure of
linkages and leakages within and between regions which could result from
Hibernia development. The Harrison study is based on the Government of
Newfoundland and Labrador capital cost estimates. However this study did

not address the question of capital equipment sourcing from the point of



view of manufacturing establishments. Apart from these Canadian studies,
others have also examined the economic impacts of offshore hydrocarbon
development in other areas: Grigalunas (1975), Harris and Hopkins
(1974), Wew England River Basins Commission (1976, 1978a, 1978b, 1979)
and Weston (1978). This growing body of literature has provided a series
of frameworks for analysing impacts of offshore oil and gas development.
Most of these studies are however, descriptive or case study analysis. A
framework which has not received much attention in the literature is one

which deals with capital equipment sourcing requirements.

The purpose of this dissertation is to develop a conceptual frameworck
for analysing capital equipment requirements for East Coast offshore
hydrocarbon development and to test it empirically . In so doing several
major objectives may be isolated which form the basis for succeeding

chapters.

The first objective is to analyse the spatial impacts (direct,
indirect and induced) of the capital equipment expenditures required to
develop the Hibernia field within a linkage-leakage framework. This will
be done by using the capital equipment expenditure profile to run the
Statistics Canada interprovincial input-output model. This will provide
a sectoral and provincial distribution between provinces of Gross

Domestic Product (GDP) expected to be created in Newfoundland.

The second objective is to analyse structurally the activities of
selected industries which could play a key role in the domestie sourcing
of the equipment requirements from 1961-1981 and the location of these

industries.

The Ocean incustry which is made up of companies ranging from ship or
rig builders to consulting firms is the industrial backbone of offshore
hydrocarbon development (Nickerson 1979). The third objective then, is
to use the results of the first two to examine the locational dynamics of

the ocean industry, particularly the equipment manufacturing subsectors.
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Although these objectives are discussed separately i« the following
chapters, they are considered to be mutually dependent. This dependency
does not only help to highlight the linkage-leakage struciure of the
Canadian economy and the interdependency of the various regions of the

country; but it is also essential to the construction of the conceptual

framework and the empirical methodology.

3. THESIS STRUCTURE

Chapter II begins with a review of the development scenarios for the
Hibernia field and equipment requirements. This is followed by a
discussion of offshore-onshore activities, and a review of British and
Norwegian development experiences. Chapter II ends with a review of the
oil and gas development process in Canada. The aim of Chapter III is to
suggest a conceptu~l and an empirical framework for analysing the
economic impacts of a major resource development. This chapter begins
with a discussion of data sources and constraints. This is followed by a
review of Input-Output analysis. Chapter IIT ends with a discussion of a
Capital Constraint Index (CCI) which is employed in this thesis as an
indication of manufacturing industries' ability to respond to soureing

opportunities.

Chapter IV reviews a number of regional development theories and
relates them to regional development programs and policies, with
particular emphasis on Atlantie Canada. The chapter ends with a
discussion of the analysis of regional manufacturing specialization and
regional differentiation in capital availability in Canada. The main aim
of Chapter V is to discuss the results of the interprovicial input-output
analysis. Chapter V begins with a review of the capital equipment demand
profiles for both the Floating and the Gravity Systems. This chapter
also examines how Canada's share of the equipment sourcing could be
inc;eased through import substitution. Chapter V ends with an
examination of the composition, spatial distribution and clustering of
the Ocean Industry in Canada. The Ocean Industry groups together all the
major industrial sectors which would be actively involved in the Capital

equipment sourcing for the Hibernia development.



Chapter VI presents a brief review of the sourcing approaches in
Britain, Norway and Canada. The new Canadian Offshore Management Boards
and the evolving approach to sourcing are also discussed in Chapter VI.
Chapter VII summarizes the aims, objectives, and the results of the
entire dissertation. This is followed by a brief review of the potential
impact of the recently signed Canada-United States Free Trade Agreement
(FTA) on oil and gas development projects in particular, and regional
development policies and program in general. The general applicability

of the conceptual framework and suggestions for further research based on

the results of the preceeding chapters are also discussed.

4. EMPIRICAL ANALYSES

In order to address the regional impact (first objective), and the
regional manufacturing differentiation and specialization, (second
objective), four separate empirical analyses were carried out --
input-output analysis, location quotients analysis, capital availability
ratio analysis and capital constraint index analysis. I did the capital
availability ratio analysis and the capital constraint index analysis
using the Lotus program. Because rules on confidentiality which prevent
the release of manufacturing data for areas with a small number of
manufacturing establishments, such as Nova Scotia; the Manufacturing
Analjsis Development Section, of Statistics Canada did the location
quotient analysis. The ihput-output Division of Statisties Canada did
the input-output simulation using the interprovincial input-output
model. The allocation of the development expenditures among the various
industrial commodity classification groups was done by the author in
consultation with government and industry officials listed in
Appendix 1. The Lotus program was used in preparing the summary tables

and the graphs.



CHAPTER I1I
REGIONAL ECONOMIC IMPACTS OF OFFSHORE HYDROCAKBON DEVELOPMENT

1. INTRODUCTION

Of fshore hydrocarbon activities fall into three chronological
phases. An exploration phase characterized by hopes and hunches of major
discoveries and dreams of economic bonanza. The second phase is a
development phase or pre-commercial production activities. The third
phase is the production phase when oil and gas flow onshore for
processing and marketing. The economic impacts of the production phase
are usually in the form of, royalty payments, improved balance of
payments, high and stable exchange rates, recouping of investments -
higher corporate profits and dividend payments, or security of oil and

gas supplies.

Production phase related impacts are "national" in scope and may not
be directly apparent to residents and communities adjacent to offshore
oil and gas activities, if they do not induce physical activities which
can be identified in the economic landscape. The most visible and direct
regional and community impacts are often associated with the development
phase. However, a community's first exposure to the nature of offshore

hydrocarbon related activities is during the exploration phase.

2. HIBERNIA DEVELOPMENT SCENARIOS

While there are several scenarios for the development of offshore oil
and gas, the interplay of the harsh environmental, political and
institutional frameworks within which Hibernia development will take
place contrains the number of options. It is therefore important that
the parameters of the study be clearly defined if the extent of the
regional impacts are to be effectively analyzed. The Grand Banks area of
of fshore Newfoundland is plagued by fog, icebergs, pack ice and severe

winds. Any development system for Hibernia would have to be designed to



be functional in such a severe environment, meet serious environmental
conditions and operate with minimum downtime. Consequently, the
production system would have to be able to withstand the impact of
icebergs or be able to disconnect and move off location in the event of

an iceberg threat.

Exploration drilling for the most part has concentrated in the
shallow waters. However, exploratory drilling has started to move into
deeper waters and continued deep water drilling appears inevitable if
additional commercial discoveries are to be made. For severe operating
environments, such as the Grand Bauks and the North Sea, the size of the
reserve must be about half a billion bsrrels to justify economic
development (NERBC 1978). Apart from the two speculative fields assumed
below, it is expected that a number of fields with reserves of between
200,000 and 400,000 barrels would be discovered. Thus, the technology
and the development system finally selected for Hibernia would have to be

adaptable for the development of medium size fields.

From 1983 to 1985 alone the oil companies invested over $3 billion in
exploring for oil and gas off the East Coast and need to recoup some of
their investments if they are to continue to finance and maintain the
pace of exploration activities. Consequently, it is assumed that the oil
companies would prefer a development cption which generates revenue
earlier rather than later. This preference however would have to be
balanced against a development pace which enables coastal communities in
Atlantic Canada and Newfoundland in particular, to derive the maximum
economic benefits while at the same time to adjust to the social and
economic impacts of offshore oil and gas development. Such a balance
would also enable Canadian content of goods and services to be optimized,
either through technology transfers or joint venture operations between

Canadian and foreign businesses.



The first commercial discovery well, Hibernia P-15, was drilled on
the Grand Banks in 1979. Since then there have been other significant
discoveries: Hibernia 0-35, Ben Nevis I-45, Hebron 1-13, Terra Nova K-18
Whiterose. Figure II.1 shows the significant discoveries on the East
Coast to date. The reserves of the Hibernia structure, which is about
196 miles from St. John's, was initially estimated to be between 500
million barrels and one and one half billion barrels (Government of
Newfoundland and Labrador 1980). The current recoverable reserves are

estimated at about 650 million barrels.

Based on the pattern of oil and gas discoveries in the North Sea and
other parts of the world it is speculated that two other structures could
be discovered with a combined reserve of about one to two billion
barrels. This would bring the total recoverable reserves of the Grand
Banks to between one and half a billion and three and one half billion
barrels. Production from the Hibernia field could last about 30 years,
depending on production rates. In addition the production life of the
two speculative fields could be about 50 years. Thus, the combined
production life of the three fields on the Grand Banks would be aboutb 45
years. Daily peak production from Hibernia could be about 250,000
barrels while the combined daily peak production of the three fields

1
would be about 550,000 barrels.

a) Production Systems

A number of development systems have been considered for possible
applications to Hibernia. These include permanent island, tunnel
from shore combined with caverns as working environment, steel
platforms, submerged production systems, gravity positioned icebergs,

ship-shape systems, floating systems and fixed gravity systems

Based on several discussions with offieials in both public and
private sectors, see Appendix 1.
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FIGURE 1.1
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{Government of Newfoundland and Labrador 1981). Three of these
development concepts reviewed in this study are the Floating System,
the Fixed Gravity System and the Ship-Shape System. These systems

are considered the most likely production mode for use on the east

coast.

The Floating System would be designed to remain permanently
moored in a 100 year storm. Production and injection equipment,
non-hazardous machinery space and living accommodation would be
located topside. The system would be self-propelled and could be
moved off location if threatened by icebergs or pack ice. The
floating system, assuming a shuttle tanker mode of transportation,
would require a storage vessel for each productlion platform with a

capacity of one million barrels.

Several configurations of the Gravity Based System which were
initially considered included: circular shaped, hexagonal-shaped and
inverted cone-shaped structures. The gravity system would be
designed to withstand the impact of icebergs. A vock-filled berm
would also be constructed around the structure to provide additional
safety. This system would include topside and storage facilities.
The gravity system presents several technical challenges that would
have to be overcome. These include the ability of the structure to
withstand the impact of icebergs which could not be towed away and
the feasibility of constructing a rock berm given the water depth and

the distance from shore.

The Ship-Shape System would involve using 1,000 feet long,
250,00 dead weight oil tanker, with onboard processing equipment,
offloading facilities, living quarters and storage facilities. The
main drawback is the delay involved in bringing the system back to
full production if it is shui down. There is also concern that a
single system would not be able to drain one field, Tndications are
that the ship-shape system is not a viable option for Hibernia but

could be used in the development of marginal fields.
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b) Transportation System

0il from Hibernia field could be transported to Canadian markets
either by pipeline or shuttle tanker. Two potential oil pipeline
routes have been identified, a northern route (Hibernia-Bay Bulls)
and a southern route (Hibernia - Trepassey). A maximum of 225 miles
- 48 inches diameter - 8 inches cement coated steel pipeline would be
needed to transport Hibernia crude oil to shore. The main advantage
of a pipeline transporation mode is an uninterrupted supply. However
this mode of transportation presents a number of problems, high wax
content of Hibernia ecrude, and the need for special pumping
facilities. About half of the distance to the Hibeénia field from
the Newfoundland coast is composed of bedrock with very little or no
sand cover. This makes it impossible to bury a pipeline through this
section of the route. Icebergs present a serious danger to an

unburied pipeline.

The more likely transporation mode, at least for the early
production stage, is the shuttle tanker for both the Floating and the
Gravity systems. An "O0ff-the-Shelf" shuttle tanker could be designed
to carry one million barrels of oil., The main advantage with a
shuttle tanker is its adaptability to varying conditions. The main
drawback is the interruption of shipment of supplies during severe

weather conditions.

Associated gas could be disposed of by reinjection into the
formation to maintain pressure, flared, transported by pipeline to
shore for processing or liquified offshore and shipwv:d to markets by
Liquified Natural Gas (LNG) tankers. An offshore liquifaction
process is an untried technology. Besidés the cost of building an
offshore liquifaction plant would be prohibitive. Large quantities
of gas would be needed to justify the construction of an offshore
plant. Consequently, this alternative is considered less likely for

the disposal of associated gas. A gas pipeline is also considered
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less likely for the same reasons given atove for an oil pipeline,
The most likely means of disposing of associated gas would therefore

appear to be reinjection into the formation to maintain pressure or
flared.

For the purpose of this disgssertation and the analysis of the
regional development impacts, it is assumed that either a Floating -

Tanker system or a Gravity - Tanker system would be used.

3. OFFSHORE-ONSHORE ACTIVITIES

Onshore impacts of offshore oil and gas activities may be categorized
as primary, secondary or tertiary (Kwamena 1%80). The nature and type of
onshore impacts are a function of scale and timing of offshore
development (NERBC 1978a). During the exploration phase offshore oil and
gas activities generate limited onshore related requirements. The major
requirements range from shore bases, from where support vessels ferry
drilling equipment, mud, and casing to drilling rigs, to company
offices. Shore bases eventually become operational centres during the
development phase. Communities with excellent harbour facilities,
storage areas and repair facilities, and which are close to significant
discovery areas are often preferred choices. Supporting companies such
as diving firms, engineering and seismic firms and consultants also

establish local offices in these communities.

In Scotland, Aberdeen and Peterhead became the main shore bases for
the above reasons (Baldwin and Baldwin 1975). On the Canadian East
Coast, Halifax, Nova Scotia and St. John's, Newfoundland have emerged as
the main shore bases. With exploratory drilling moving to acreages
further offshore, other communities with harbour facilities on the East
Coast will compete with Halifax and St. John's for a share of the
business. Notwithstanding competition from other communities in the
future, Halifax and St, John's will likely continue to be the dominant

centres of onshore operations and eventually centres of economic
development,
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Table II.1 summarizes exploration expenditures on the East Coast from
1983 to 1985. Expenditures averaged about $1 billion a year. Equipment
accounted for about 60 percent of the total exploration expenditures.
This was followed by consumables 15 percent and services 11 percent.
Canadian content figures for equipment ranged from a low of 35 percent in
1983 to a high of 58 percent in 1985. Expenditure items with high
regional or provincial content figures were services, logistics, and
consumables. Each of these items had a content figure of over 30
percent. The projected decline in exploration expenditures for 1985 was
partly a reflection of declining rig activities on the East Coast and the
uncertainty regarding the incentive regimes that could replace the
Petroleum Incentive Payments (PIP) which expired in 1986, and partly to
declining world oil prices. The projected decline was also due to the
fact that most of the promising structures may have been explored and
attention and resources had to be directed to development activities and
away from exploration activities. The East Coast exploration expenditure
pattern, in general, parallels that of the U.K. North Sea where equipment
accounted for 72 percent of the total exploration expenditure; sevvices
10 percent, consumables 9 percent and seismic data acquisition and

processing 6 percent (Jenkin 1982:16).

Tables I1.2 and II.3 show the exploration related employment on the
East Coast from 1983 to 1985. By 1985 a total of over 14,000 people had
been employed; with slightly over half in Wewfoundland. About 90 percent
of the positions were filled by Canadians and 60 percent by local
residents Table II.2. Table IIL.3 breaks down the employment by project
groups. Half of the employment was in drilling. To date there has been
no direct exploration related construction (harbours, or roads) on the
East Coast. Drilling related employment decreased from 2,688 in 1983 to
1,762 by 1985. At the same time support employment increased from 619 in
1983 to 1,258 in 1985. It is expected that when offshore oil and gas
activities move into the development phase construction and manufac&uring

activities would generate a greater proportion of the total employment.
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1f Canada's East Coast offshore development is to parallel that of
the U.K., as most analysts have indicated, then the opportunities would

be provided by small firms as was the case in the U.K. for:

"the industry is characterized by large amount of
sub-contracting, and many firms which enter the market
on this basis are engaged in only a marginal way as a
proportion of total turnover. Government estimates in
1974 placed the number of firms in the industrcy at
close to 3,000, including 55 major contractors, 800
main sub-contractors and 2,000 firms involved in
subcontracting work to varying degrees.3 Other
sources have given the number of firms involved in the

industry at close to 1,000,

The most detailed analyses of the characteristics of
firms in the U.K. offshore supply industry were
surveys conducted by the Scottish Economic Planning
Department (SEPD) during 197&-8.5 The surveys were
limited to firms located in Scotland, and a major
emphasis of the studies was on the employment creation
effecté of firms entering the offshore supply market.
The survéy results indicate that a total of 38,000
people were employed in 796 establishments in 1976 in
work which was direectly attributable to sales teo the
of fshore market.6 Of the manufacturing firms which
reported, those building steel and concrete platforms
and modules employed the largest number of people
(12,550), followed by those supplying industrial
plant, steelwork, ete. (4,750). 1In the services
category, offshore contractors supplying
‘transportation and communications services provided
the most employment (3,350), followed by distribution

and professional services (1,600 and 1,500
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respectively).1 Hanufacturing, not surprisingly,.
accounted for three quarters of the oil-related work
force and thus the bulk of employment opportunities.
Services accounted for the remaining quartec."

(Jenkin 1981: 17-18)

A more recent study indicates that the characteristics of the U.K.

of fshore supply industry has not changed since 1981:

"Most firms in the survey were small: they employed,
on average, only 37 people in 1982, but had employed
an average of 49 when activity was at its peak. 1In
fact, 37 percent of firms employed ten people or
fewer, 31 percent employed between 11 and 50, only 9
percent were in the medium size range of 51 to 100
employees, while 16 percent employed over 100. The
rest (7 percent) did not say how many they employed.
Only a quarter of the firms derived half or more of
their business from North Sea Work, 62 percent derived
less than half and, these, as many as 48 percent

derived less than a quarter." (EIU, 1984:27)

While no official figures exist for the Canadian offshore supply
industry, indications are that the industry is also fragmented. It is
estimated that over 600 local and national companies supplied goods and
services to the east coast o0il and gas industry in 19851. About 350 of
these companies were in Nova Scotia, 200 in Newfoundland, and the rest in
other provinces, mostly Alberta and Ontaric. The local supply industry
consists of indigenous companies, branches of Canadian-based firms,

subsidiaries of international corporations, and joint-venture

1 Based on discussions with officials of Canada 0il and Gas Lands
Administration (COGLA).
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companies. These companies provided goods and services ranging from
drill bits, connectors, and cement, to logging, diving, supply vessels

and ice and weather forecasting.

The large number of local companies in Atlantic Canada providing
goods and services to the offshore oil and gas industry may be due in
part to the full and fair opportunity provision of the Canada Petroleum
Resources Act and its predecessor the Canada 0il and Gas Act and in part
to the supplier development initiatives of the oil companies such as
technology and know-how transfer, technical assistance, joint~venture and
licensing agreements, It is most likely that the number of loecal
suppliers would increase when east coast oil and gas activities move from

exploration into the development phase.

The large number of local companies is also contrary to the commonly
held view that in offshore oil and gas activities, one is dealing with
only a few major multinational corporations. Consequently, the
development of policies, programs and strategies to optimize industrial
and employment opportunities should be directed both at the multinational

oil companies as well as their major contractors and sub-contractors.

4. BRITISH AND NORWEGIAN EXPERIENCES

Indications as to the kinds of oil and gas related regional
development impacts that Atlantic Canada and Newfoundland in particular
could expect from offshore hydrocarbon development are provided by the
experiences of U.K. and Norway. These impacts fall into four main
categories - income from royalties and business taxes to the provincial
or national treasury, industrial spin-offs, employment opportunities and
socio-environmental effects. Spatially, communities on the water's edge,
or close to offshore oil and gas fields are impacted directly as they are
often used as staging areas for offshore development operations. Cities
like Aberdeen and Peterhead in U.K. and Stavanger in Norway are examples
of such communities. Environmental impacts range from oil spills
resulting from accidents and blowouts to damage to fishing gear by oil
related debris (Pearce et al 1978).
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Norway's total income from oil as a percentage of Gross National
Income increased from 18 percent in 1980 to 21 percent in 1981. This
high proportion is expected to decline to 19 percent by 1985 (Earney
1982). 1In the U.K. about 22 percent of the increase in exchange rate
between 1977 and 1981 has been attributed to the increase in North Sea
0il price (Robinson 1983).

In 1982, there were 48,793 people working in offshore oil and Bas
related activities in Norway. This figure represents an increase of 14
percent over 1981 employment (Government of Norway: Royal Ministry of
Petroleum and Energy 1983:1). Table II-4 shows the onshore-offshore
breakdown of offshore oil and gas related employment in 1983 for Norway.
Over 36,000 or 70 percent of the employment opportunities were onshore.
Mechanical engineering, oil operators, engineering companies and drilling
accounted for the bulk of the total employment opportunities.
Opportunities provided by Norway's offshore oil and gas industcy have
helped to reduce regional unemployment. However, the high wages offered
by the industry have pulled labour away from the farming and fishing
industries, villages and small industrial establishments (The Economist,
September 1974). 1In Scotland, the types of regional industries involved
in the offshore oil and gas development include metal working,

engineering and ship building (Gaskin, 1974).

The offshore oil and gas industry by its operations induces a
"push-pull"” process in regional economies whereby skilled labour and
other needed resources are attracted to it. The industry is also able to
over bid other industries which may be competing for the same resources.
At the same time existing local industries are forced to increase their
wages to keep their skilled workers and to compete for other resources.
Local authorities have to provide additional social services to meet the
demand created by the influx of workers and their families to the area.
High prices are also offered for housing and prime land. The net result
is a boom in the regional economy. The challenge then becomes one of
managing this boom and extending the benefits over a longer period of
time and to other regions. Atlantic Canada can learn from the British

and Worwegian preplanning experiences by ensuring that the necessary
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infrastructure, housing and other facilities are in place well before the
commencement of offshore development. Otherwise the region would not be
able to effectively manage and sustain the spin-off of economic
activities. Timing, however is critical in any preplanning exercise,
particularly where the final decision for the project has not been made.
To be better positioned to take advantage of opportunities businesses
have to make investment decisions before the project development
announcement is made. Houses have to be built in time to accommodate
workers. Already there is a shortage of good hotel accommodatior in St.
John's Newfoundland and this is likely to get worse when developnent
begins. Yet, because of the uncertainty regarding the project start-up
date, there is no rush to build new hotels. The development process,
particularly the environmental impact assessment and benefits plan
approval phases discussed below are intended to address these issues.
The extent tc which costly mistakes are avoided will depend however, on
the policy instruments that are used to optimize the proportion of the
capital equipment sourced in the region. Furthermore, how well Atlantic
Canada succeeds in maximizing its share of the equipment sourcing will
also depend on whether a regional, as cpposed to provincial, development
approach is adopted (Kwamena, 1980). Such an approach will enable each
province to maximize its economic potential by concentrating on its

comparative advantage.

5. DEVELOPMENT PROCESS

The development of oil and gas resources on Canada's frontier lands
is governed by the Canada Petroleum Resources Act (which replaced the
Canada Oil and Gas Act) and the Qil and Gas Production and Conservation
Act. Under these two pieces of legislation eight phases or approval
requirements can be identified in the development process. These
approval requirements are: declaration of commercial discovery and issue
of significant discovery licence, issue of production licence,
development plan approval, environmental assessment, benefits plan
approval, issue of certificate of fitness, petroleum transportation

approval, and production operation authorization. The development
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process starts with the filing of an application to the Minister (Energy,
Mines and Rescurces for activities south of 60°, or Indian and Northerm
Affairs for activities North of 60°) for a declaration of significant

discovery.

The declaration gives the interest owner the right to apply for and
be issued with a significant discovery licence which gives title to the
discovery. The licence has no time limit. The significant discovery
licence also enables the interest owner to carry out delineation drilling
to determine whether the discovery is large enough to justify commercial
development, to obtain additional characteristics of the reservoir, and
to apply for a production licence. An application for a production
licence may be filed with the Minister or the Board when an interest
owner is ready to develop a field. To be issued a production licence the
applicant must be a Canadian citizen resident in Canada, permanent
resident, or a corporation incorporated in Canada and wmust have or
provide an indication that it will have a Canadian Ownership rate (COR)
of at least 50 percent. The production licence, which is issued for an
initial term of 25 years and extended automatically if after the initial
term the field is still producing, confers on the holder the title to the

oil and gas produced and the exclusive right to develop the field.

The next phase in the process is the development plan approval
phase. The development plan outlining in detail the technical and
economic information related to the development of the reservoir must be
submitted to the Minister or the area Board for approval, and must
include information regarding reservoir characteristies, recovery system,
development cost and pollution prevention measures, A development may be

approved subject to special terms and conditions.

Hydrocarbon development projects are subject to an Environmental
Assessment Review Process (EARP) or to a similar Federal-Provincial
review process in areas where independent Boards have been established.
The review process does not only assess the environmental implication of

a development proposal but also provides an avenue for public
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consultation and comment through a public review and study of the
development proposal. The EARP is preceded by an Initial Environmental
Evaluation (IEE) which assess the physical, biclogical and socio-economic

impacts, as well as any unknown effects and the potential mitigating

measures.

If, following the 1EE, it is determined that the project could
potentially have major adverse environmental effects, a detailed
Environmental Impact Statement (EIS) is prepared by or for an operator
for public review. Because of the interest and the importance the public
attaches to it, socio-economic impact reviews are sometimes conducted
separately but as part of the overall EARP review. In such cases a
separate Socio-Economic Impact Statement (SE1S) document is prepared. To
date two environmental impact/socio-economic impact statements have been
prepared for proposed offstore hydrocarbon development projects on the
East Coast - the Venture Development Project in 1983 and the Hibernia
Development Project in 1985. Mobil Oil Canada is the proponent for both

projects.

A Canada Benefits Plan (CBP) outlining the proponent's stratepy for
providing Canadian consultants, manufacturers, contractors and service
companies with a full and fair access to competitive participation in the
supply of goods and services to be used in the project must be approved
by the Minister or the Board before the commencement of the project. The
requirement to submit a benefits plan can be waived by the Minister or
the Board with the agreement of the Federal and the Provincial Energy
Ministers. The Benefits Plan may also be approved subject to specified
terms and conditions. For example, the Canada-Newfoundland Offshore
Petroleum Board (CNOPB) approved Mobil's Hibernia Benefits Plans subject
to five conditions (GCNOPB 1986: 90). The five conditions are that
Mobil, the Project proponent, will:

0 Consider all reasonable alternatives to provide for maximum

Canadian participation in the construction of the shuttle tanker;
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o Submit a training and staffing plan for the employment and

training of residents of Newfoundland;

o Re-examine the feasibility of assembling and outfitting the Main

Support Frame in Newfoundland;

o Provide to the Board comprehensive listings of all major contracts
and purchase orders, the Board will then determine which of the

major contracts and purchase orders it will veview; and

o Provide advance notice of and information on major contracts and

purchase orders for review by the Board.

The proponent has to assess in the Benefits Plan Canadian industrial
capability to provide goods and services for the project and to identify
sectors where Canadian suppliers are not available or may not be
internationally competitive. The Benefits Plan must also indicate labour
demand and supply and how expected shortages of skilled labour will be
addressed. Effective monitoring and reporting of procurement decisions
and expenditure and employment levels are essential to ensuring that
benefits commitments are being addressed. Therefore, the proponent is
expected to describe its process for regular monitoring and reporting and
those of its contractors with respect to Canada and regional benefits

performance as well as updating of its Benefits Action Plans.

An interesting aspect of Canada’'s approach to optimizing benefits
compared to the British is that, unlike the British approach of auditing
contracts over a certain threshold value after the contracts have been
awarded, the Canadian approach is designed to avoid any surprises by
having operators indicate before the commencement of activities what
their benefits commitments would be. It may be argued, however, that by
getting operators to indicate their plan at the very beginning takes the
pressure off them to look for other innovative ways of providing
additional benefits. The British approach on the other hand appears io

indireetly pressure operators to improve on their content levels each
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time new contracts are awarded. Both approaches, however, leave the
procurement decisions to the operators and their contractors. This way
the povernment is not involved in corporate decision making and the
integrity of the confidential business bidding process not undermined.
However, under the Canadian approach the proponent has to debrief
government of the selection of the successful bidder before announcing
its decision. This way the government is forewarned of the award of any

potentially political sensitive contracts.

In addition to the above approvals the proponent has to obtain a
Certificate of Fitness for the installation of the Production Structure,
a Petroleum Transportation Approval for intra-territorial and offshore
pipelines and a Production Operations Authorization for commercial
production. The Gertificate of Fitness may be approved by a Certifying
Agency, for example the American Bureau of Shipping (ABS) on behalf of
the Minister or the Board. The issuing Agency has to verify that the
installation is designed, constructed, installed and operated according
to the approved Development Plan and in accordance with the Canada 0il
and Gas Production Installation Regulations and the Production and

Conservation Regultions.

Petroleum Transportation Approvals are granted for intra-territorial
and offshore pipelines for their construction, testing and operations.
The approval of other petroleum transportation systems are the
responsibility of other regulatory agencies such as the National Energy

Board and the Department of Transportation.

The final stage in the development process is the granting of the
Production Operations Authorization. Before this authorization is
granted the proponent's contingency plans, maintenance and inspection
programs and environmental protecktion plans have to be reviewed to ensure
they meet Operating Standards. The whole development process can take
four to five years assuming there are no delays with the public reviews
and the development schedule is strictly adhered to. The duration of the

development process may be shortened as applications for some of the
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approvals can be done concurrently. For example the review of the draft
Development Plan and the draft Benefits Plan can be done at the same time
as different branches and officials of the review Agencies would be

responsible.

The above process suggests that offshore hydrocarbon development is a
complex interrelated process with at least five distinet socio-economic
research areas: exploratory drilling, environmental protection,
management process, project development and production (Figure II.2),

For example research under exploratory drilling could focus on rights
issuance, incentive programs and industrial and employment benefits.
Research in the environmental protection area could involve environmental
impacts or liability and compensation issues. Under management a
researcher could examine the legislation and regulatory process, the
application of the full and fair access principle or the coordination of
development policies and programs in different frontier areas.
Developrment Project related research could examine development and
benefits plans, or technology transfer and project management and
engineering expertise; and how these help or hinder a country from

developing its offshore industry.

Production related research could review how well the regulatory and
management process worked for a particular field development, such as
Hibernia. Some issues, like industrial and employment benefits, are
common to all five areas and cannot exclusively be restricted to one
area. Thus, this thesis while touching on all five areas focused more on
the management and project development areas as they relate to capital

equipment sourcing.
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CHAPTER III
CONCEPTUAL FRAMEWORK AND EMPIRICAL METHODOLOGY

1. INTRODUCTION

Major investments for capital equipment create economic ripples
throughout the national economy. The extent to which an investment
signal is picked up from areas of development will depend on the
industrial base of the regional and national economy and the spatial
clustering of manufacturing establishments. The capacity, productivity
and competitiveness of the sectors and subsectors of the economy also
play a key role in the provision of equipment requirements and regional

development.

The following discussion is an attempt to draw together the preceding
points in a more concise manner from the viewpoint of the process of
regional development. On the basis of the framework articulated, an
empirical methodology is presented as a means of identifying sectors
which are most likely to be impacted, and thus, would create employment
and business opportunities. The framework has been designed to
compensate for some of the limitations of the methodologies employed.
Therefore, for the purpose of this thesis the methodologies should be

considered together,

2. DATA SOURCES AND CONSTRAINTS

Almost every research project is constrained by the availability of
"appropriate” data, and thiz study is no exception. WNone of the three
main data sources used in this study could provide complete information.
These sources are government - Statistics Canada, and other government
departments; oil companies and offshore suppliers. The choice of data
used in the study was dictated by two factors - comparability and
consistency. These factors were selected to ensure that year by year

comparison of trends would be possible.
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For reasons of confidentiality, detailed project specific information
could not be obtained from the sponsors of the Hibernia project, Mobil
0il and its partners. Besides, at the time of the impact simulation
detailed engineering and technical studies were still going on and the
final production mode had not been selected. For this reason detailed

public procurement information could not be obrained.

The review of the performance of the Ocean industry was also limited
by the absence of a single standard industrial classification for the
industry. This means there is no single grouping by Statistics Canada,
of data relating to the several products manufactured by the industry.
One possible solution was to request the information directly from the
various companies, possibly as part of a questionnaire survey. This
approach was ruled out because of lack of funding for the study and the
large number of companies which had to be surveyed across the country.
It is also unlikely that companies would provide confidential corporate
information for research that would eventually become public. Moreover,
a questionnaire survey would have had to be supplemented with elite
interviews if more pertinent information was to be obtained. It was also
doubtful whether a survey would have provided all the statistical

information necessary.

Government sources were the most useful. 1In additien to the
information obtained from the now defunct Department of Industry Trade
and Commerce (ITC) and the Canada 0il and Gas Lands Administration
(COGLA), officials at Statistics Canada were of great assistance. For
example, to overcome the problem of confidentiality, Statistiecs Canada
agreed to run the correlation and location quotient analyses without
necessarily making available the absolute figures. However, the problem
of confidentiality was not completely resolved without extensive
aggregation. This meant the results of the analyses could only be
published at the Standard Industrial Classification three digit level.
Even at this level of aggregation some of the results could not be
published particularly for Atlantic Canada with its limited number of

manufacturing establishments. Thus, attempts to further examine
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interregional linkage differences, using correlation analysis, between
such variables as shipment and capital investment, labour force, and

research and development expenditures had to be abandoned,

Notwithstanding these constraints the data used in computing the
capital availability ratio {(CAR) and the capital constraint index (CCI)
enabled reasonable conclusions to be drawn about the direction and
performance of manufacturing establishments in Canada. I believe such
information could be useful in developing appropriate regional

development strategies.

3. INDUSTRIAL STRUCTURE AND REGIONAL DEVELOPMENT

Regional development is a complex inter-related process; availability
of marketable resources, regional economic diversity, industry mix and
industry location, input requirements, market share and commodity prices
are all critical factors which influence regional economic development.
Technological changes, import substitution, introduction of new projects
and changes in life style and taste, as well as cultural factors cannot
easily be discounted either in any analysis of regional development.
Thus, a region's relative economic advantage, as a result of the
interplay of these factors, may be due to an evolutionary process whereby
the seeds of future development have been sown in the past and rooted in

present activities and decisions (Richardson 1969: 342).

The strength and ability of an investment stimulus to create spinoff
ef fects may be measured by the backward and forward linkages of the
regional and national economy. For example an investment to manufacture
a blowout preventor will induce inputs needed for this equipment. The
forward linkage effects will induce the use of the blowout preventor as
an input on a drilling rig to drill an offshore well. The impact of the
stimulus on the regional economy could be substantial if several
components of the blowout preventor are manufactured in the region. 1In
addition, the production function would alse require labour inputs in

proportion to the kind of production process used. On the other hand, a
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region with a different industry-mix and limited manufacturing base may
have to obtain its inputs from one or more regions. Consequently, the
stimulus will leak from the region. The extent of the leakage will

depend on the strength of the backward and forward linkages.

A knowledge of the direction and magnitude of leakages is fundamental

to the design and implementation of regional economic development

programs and policies. The proposition may therefore be put Forward that
sectoral and regional impacts of the exploitation of Hibernia hydrocarbon
resources off Canada's East Coast could effectively be analysed within a

linkage-leakage framework.

4. INPUT-OUTPUT ANALYSTS AND LINKAGE_ STRUCTURE

A detailed technical review of input-output analysis is not intended
in this study. The methodology employed is taken from already published
sources. Reference is made, however, to detailed accounts presented
elsewhere in the literature: Leontief (1966), Isard (1960, 1975),
Miernyk (1965) and Statistics Canada (1981). Furthermora, the purpose of
this study is not to develop a new method of regional analysis but to use
an existing methodology in an alternative framework under different
development assumptions. The maximization of industrial benefits from
ocean resources, it has been suggested, may not require new approaches in
geography but a "significant adaptation and adjustment of tried and
tested methodologies” (Harrison 1980a). The relationship between
input-output analysis and industrial linkage structure is discussed
briefly below. A detailed description of Canada's interprovincial
input-output accounting framework which was used for the impact analysis,
and the mathematical structure can bé found in the Statistics Canada

User's Guide (Statistics Canada 1981: Chapter 7).

Industrial linkage structure is important to the regional development
process, for the extent to which development stimuli will remain within a
region depends on the relations between that region and other regions and

with export markets. Disparities between regions would be greater if
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there were significant leakages from regional economies to other
regions. This is particularly true in cases where inputs needed in the
construction and production of natural resource developments have to be
imported from outside the regions because these projects take place away
from large industrial centres. There is therefore the possibility that
the potential for the related economic growth and employment
opportunities would be reduced within the region but increased
elsewhere. From a policy perspective the leakages from a regional
economy redistribute wealth often at the expense of the region where the
development is taking place. The interregional input-output model, by
showing the structural relationship between regions, makes it possible to
analyse these leakages (Richardson 1969). While it may not be necessary
in a rearview study, forward looking research must be able to take into
consideration a broad range of factors which could have potential impact
if the results are to be useful for policy development. Forward looking
research should not only be able to determine the impact of a given
project investment but should also be able to project the employment and
income output of such an investment. The input-output model ensures that
projections for industries and sectors will equal the Gross Natural
Product (GNP) assuming the structural relations of the economy do not
change over the period of projection (Miernyk 1965:33). Thus the
interprovincial input-output method of analysis is chosen for this study
for two main reasons. First it is an accepted method of examining
economic impacts of vegional development. Second it is alsoc a useful
method for indicating trends which are essential to policy formulation

and the design of supportive regional development program (Steele 1972).

There are two main types of national input-output models - an
jindustry-by-industry model and a commodity-by-industry model. Although
the statistics Canada's commodity-by-industry model was used in analysirng
the impact of Hibernia development a brief review of both models are
presented below. Discussion of the industry-by-industry medel is based
on Yan (1969) and Miernyk (1965). Statistics Canada Users Guide (1981)
on the other hand provides a detailed discussion of the
commodity-by-industry model. Table III.1l shows a hypothetical flow of
goods and services in physica! units, The figures in a row show the

distribution of output to various sectors. The figures in a column show
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TABLE III.1

HYPOTHETICAL INPUT-QUTPUT TABLE (IN PHYSICAL UNITS)

OUTPUT
TO
INPUT Intermediate use
FROM
FINAL GROSS

AGRICULTURE MANUFACTURES SERVICES USE QUTPUT
Agriculture 80 160 0 160 400
Manufactures 40 40 20 300 400
Services 0 40 10 50 100
Labor 60 100 80 10 250

TABLE III.2
TECHNICAL INPUT-QUTPUT COEFFICIENTS
OUTPUT
TO
INPUT
FROM AGRICULTURE MANUFACTURES - SERVICES

Agriculture .2 4
Manufactures .1 .1
Services 0 .1
Labor .15 .25
SOURCE: TABLES III.1 and III.2, Yan, Chiou-Shuang (1969) Introduction to

Input-Output Economics New York:

6, 17.

Holt, Rinehart and Wintson:
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the sources of input needed for production. In an industry-by-industry
model, the ocutput absorption for any indugstry can be represented by the

axpression:

Xi =Xpt Xigt Xjg+ eees Xpt Y, (3.1)
(3.2)

n
Xi =2 Xy Y,
k=t

Where: X; = gross output of industry i

Xix = intermediate demand
V: = final demand for the product of industry i

Applying matrix notation to include all sectors in Table III.1 but
deleting the last row and column, we obtain the matrix T which indicates
the intersectoral flow of transactionsl.

Xt X2 X3
T={ Xar x22 x21 =y, ‘ 3.37
\Xal X3z Xaa

Each column of T indicates the input structure of & sector. If T, is

the ith column wector of T then, T, c¢an be expressed as

i

Xy
(3.4)

1 Upper case letters are used to represent matrices and lower case

lettars to reprasent vector or scalars.
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Similarly, the final product vector Y and the gross output produced by all

gsactors vector X can also be expressed as follows:

Y1

Y =Y (3.5)
Ys
X4

X = | X (3.6)
X3

Thus, the basic row relations of all sectors in the national economy can be

repreagsented ag:

X = Ty+ Ta+ Ta+ soee Tot Y, 3.7

An important assumption that is made about input-output relations is that of
"fixed proportional of factor inputs” -—-- that is a change in the inputs
requirements is proportional to the change in the level of output (Yan
1969:17). The importance of this assumption is that it makes it possible to
calculata, from the data in a single input-output table, the input
requirements of various output levels by using the technical input-output
coefficients. The technical coefficients can be computed by dividing the
various inputs of each sector by the gross output of that sector. Table III.2
rapresents the technical coefficients derived from Table IIX.l. If aij is the
technical coefficient indicating the amount of product i required to produce a

unit of product j then, aij can be expressed as:

3.8
Xy (3.8)
a )
ij X,
(3.9)
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An intersectoral tachnical Matrix A can also be constructed to corregpond
to the intersectoral transaction Matrix T:

dn Ay Ayg eees A Xi'yx1 )(13/)(2 Xnyxs
A = 821 Q22 dgag eeee dap = Xzyx1 Xz;&z Xzyxa (3.10)
dar QAaz Aaa eeee Aap X:syx1 Xa%(z Xa%(a

The gross output or sales of sector i can be cobtained by substituting
equation (3.9) into (3.1):

(3.11)

n n
XI=.§XU +Y|=JZa,m+YI

The output vector of the economy on the other hand can be expressed as:

- n
A
/§3'1n \
/ %y VoY

Ll
dajn
+

= =| & Y
X )fa 2 Qg P .J
: FUEI
Xn : F\Yd/
Zanm/
=
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The rule of matrix multiplication allows a matrix to be multiplied either
by a number or by another matrix thus:

n

PR ,

J;‘ ) ay Az dan "X Y

\ A

Z Azyxi Az QA QAz3 y ! X2 Y. (3.13)

J=1 - .,

n =| ap @ @ | i X | * | Y3

Z a3]l| . . . | e s

B\ b T .

rE' An1 an2 ana/ Xn Y“

2. An)

J=1

{3.14)

X =AX+ Y (3.15)
Y-X-AX (3.16)
'Y ) Ix - AX (3.17)
Y = - AX .18
Y =(I - AY'Y

where: I = nxn identity matrix

(I-4) -1 = inverse matrix

The usefulness of the inverse matrix, also referred to as Leontief's

inverse matrix, is that it shows both the direct and indirect output
requirements of final demand.

One of the limitations of a national input-output table for regional
impact analysis is that exports and imports are all grouped together in

one sector irrespective of their destinations or origins. This makes it

impossible for optimal allocation of resources among regions.

Furthermore, national input-output tables identify sectors only by their

products and not their geographic locations. However, this problem can

be resclved by constructing interindustry transaction tables for each

region. The interregional input-cutput model can be derived from the
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above national model by identifying the reglon r. Thus, xi becomes rxi
where rxi repregents the total output (x) of industry i in region r. The
flow of goods and services from industry i in region r to industry j in
reglon 3 may be represented as rsxij where s=1,2...n. As & result of
thege transformations, the relationship between inputs and outputs in any

industry in the interregional model can be expressed as:

n m

(X, = L 2 ISXy + Y,
TR (3.19)

whare:

ry, = final demand for the products of industry i in region r

The interregion production coefficient on the other hand can be

expressed as

rSX.,

——

= 3.20
rx, &y (3.20)

where:

rsa, = inputs from industry i in region r to industry j in region s.

The above expression describes the interdependency and linkage
between regions. In the productive process the input provision or the
backward linkage effects will induce supply of the inputs needed in the
production of a particular product. Similarly, the output utilization or
forward linkage effects will induce the use of the ovtputs as inputs in
some pfoduction. Hirschman (1961) has pointed out that forward linkage
is not an independent inducement mechanism but rather an effective
reinforcement to backward linkage. The anticipation of demand is a
necessary condition for forward linkage effects to manifest themselves.
1f this is the case, then regional development programmes and policies
must be directed to enhancing backward linkage effects as most of the raw
materials needed by local suppliars {s likely to come from the area.
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The Statistics Canada's commodity-by-industry input-output model, a
rectangular accounting framework, differs from the traditional
industry-by-industry square model to the extent that it "abandons" the
one-to-one relationship between industries and commodities. In the
commodity-by-industry model each industry can produce more than one
commodity and each commodity may be produced in more than one industry
(Statistics Canada 1981 Chapter 4:1). Two matrices "U" and "V" form the
basis of Statistics Canada‘s model. The "U" matrix shows the use of
commodities by industries as current inputs. The "V" matrix on the other
hand shows the outputs of commodities by industries. The combination of
the two matrices determines the final demand gsimilar to that generated by

industry-by-industry model.

The Statistics Canada‘'s model makes a distinction between *marketing or
supply relationship™ (fixed market share), and “technological or input
relationships”. Regarding industrial technology relationships the model
assumes that, the primary inputs and current intermediate inputs into
each industry are proportional to the output of the industry. This
relationship is expressed as:

| 3.21
Uy = by g -2

where: Ui = input of the ith commodity into the jth industry

9

vector of industry j's output

[}

input of commodity i required to produce a unit of output

by
by industry j.

In matrix notation the relationship can be rewritten as:

3.22
Ulql > Bﬁ ¢ )

where U = matrix of commodity inputs
B = matrix of input coefficients
@' = vector of total outputs

g = diagonalization of vector g
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With respect to the industry technology assumption Statistics Canada
points out that inputs into an industry do not change with the
combination of commodities produced in that industry.

Total domestic demand for commodities produced by industries is
allocated, under the commodity-by-industry model, among industries based
on the assumption that market shares are fixed. The allocation can be
expressed as:

itTdg (3.23)
whare: Vj. = output of the ith commodity by industry 3

dy. . Jth industry's market share of production of the ith
cornmodity
Qi = total domestic output of ith commodity

Expressed in matrix notation the relationship can be rewritten as:

Via = Dy (3.24)

nxm matrix of domestic market share coefficients

5
o
2
O
1

vector of total domestic outputs of commodities

F-]
]

diagonalization of vector

o
L]

Although the market share assumption implies that imports of a commodity
represent a fixed proportion of domestic demand and that exports of a
commodity are supplied solely by domestic industries. But exports may
contain imported parts used as intermediate inputs. Thus, regional
aeconomic diversification policies should encourage both the devalopment
of backward and forward linked industries especially in areas with
limited manufacturing base. Such policies could result in the
establishment of branch plants which may not neceasarily uge inputs
produced in the region. Such branch plants could form the basis for
future diversification of the region.
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5., EMPIRICAL METHODOLOGY

Capital equipment sourcing for offshore hydrocarbon development is a
complex process of technology and know-how transfer, joint ventures,
licensing agreements, subcontracting, and a desire to obtain a preater
share of the offshore supply business and thereby increase the national
and regional content levels. This complex process is further compounded
by the uncertainty and size of the market share, demand for specialized
equipment and intensive competition among suppliers. An input-output
analysis tould enable an analyst to examine the linkage-leakage forces
which may influence the economic activities of a region while at the same
time take into consideration the regional growth experience, the industry
mix, the location characteristics and the readjustments needed to

reallocate resources to improve regional prosperity (Richardson,
1969:345-347).

The economic impacts of capital equipment expenditures for offshore
hydrocarbon development could be noted in two ways; first in the form of
linkage effects with suppliers and second through the growth induced
effects because of the payments to labour in the form of wages and
salaries. These impacts set in motion a multiplier process whereby the
initial capital expenditures are passed back through the backward linked
activities and non-capital goods sectors. The vesult is a total amount
of production far greater in size than the initial investment. The
absence of important supply sectors within a region or the size of the
region could however, influence the economic impacts for leakapes are
fewer and the multiplier higher if wages are higher, the net profit

greater and the region bigger (Archer and Owen 1972).

Input-output analysis has heen used in other studies to examine the
economic impacts of offshore hydrocarbon development. In the United
States for example Harris' modified input-output model has been used by
the Department of Interior to analyse the economic impacts required for

the Environmental Impact Statements (EIS) in the Offshore Leasing
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Process (Harris and Hopkins 1974). Grigalunas (1975) has also used
input-output analysis to examine the potential impacts on New England
States of offshore hydrocarbon development. In Canada, input-output
analysis has bean employed in a number of unpublished and published
studies to assess the impacts of development activities on the East
Coast. The published studies known to the author dealing with Canada's
East Coast hydrocarbon activities which have utilized input-output
analysis include DREE (1972) and Harrison et al (1981). However these
studies either did not use the more detailed Department of Industry,

Trade and Commerce's equipment items and cost estimates or examined only
the general impacts of the potential offshore oil and gas development.

The specific equipment sourcing issues were not examined,

a) Questions

The preceeding discussion raises several questions. These

questions may be distilled into the following:

. What would be the impact of Hibernia capital equipment

sourcing on the Atlantic region and the rest of Canada?

. Which sectors of the regional and national economy would be

most impacted?

. In view of the mixed resulis of previous federal resource
based regional development programs, what initiatives have to
be taken if Hibernia development is to succeed as an essential

engine of regional economic development?

To help answer these questions, I will briefly describe the
input-output model and some of its limitations. The production process
generates a long chain which links material, human, and technological
resources available in a regional or a national economy. There is
therefore a strong interconnection of many industries in the process of
production. These interconnections make possible the study of
technological interdependence as well as the tracing of a manufacturing

activity through the economic system.
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Statistics Canada interprovincial input-output model consisting of
602 commodities and 191 industries is highly disaggregated. Many of the
entries in the matrices are therefore confidential. For this reason, the
results of the calculations for public use are usually published at two
levels: level S and level M. Level S consists of 16 industries and 49
commodities. Level M on the other hand consists of 43 industries and 100
commodities. The results of this study were produced at the M level.
The interprovincial model is formulated to trace firm by firm
transactions across provincial boundaries in response to specified demand
conditions. For example, production in one province may require inputs
from a second and in turn that input may be drawn from industries in
other provinces. The model also allows an industry to produce more than
one commodity. The model provides a comprehensive and detailed
presentation of the origin and deposition of individual commodities and
their cost structures. The accounting relationships embodied in the
model describe the structure .f demand and productive activity for a
particular year; in this .ase 1974. At the time the computer simulations
were done the 1979 coefficients had not been finalized. Apart from the
cost, however, 1 believe the results which the 1979 input-output mode)
will pive would not change significantly, the direction and magnitude of

the impacts,

Statistics Canada interprovincial input-output model is available in
two forms: the “open" model and the “closed'" model. The open model is
formulated to trace demand throughout the business sector of the
economy. The incomes generated in the business sector which accrue to
the household sectors as wages, the government sector as taxes, and the
foreign sector as profits, are modelled as 'leakages". The open model
assumes that the project investment will not stimulate an increased
demand for consumer goods and services. While such an assumption is
unrealistic, the open model has the advantage of making it possible to
analyse a specific sector of the economy and how it responds to

investment stimulus.

The closed model on the other hand, assumes that incomes accruing to
the household during the production process are re-spent on consumer

goods and services, taxed or saved. In this model personal income,
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taxes, and savings are leakages from the household. The main difference
between the open and the closed model is that in the closed model
transactions between the household sector and the other sectors of the
economy, for example unemployment insurance benefits, old age pensions,
family allowances and personal taxes are not consolidated but shown
separately (Statistics Canada 1981:15). Thus, households are treated as
an industry producing labour and capital services which are intermediate
inputs into industries. The closed model was chosen for this study
because it corresponds more to the real sitﬁation in Atlantic Canada
particularly during the initial period of offshore hydrocarbon
development. Because of the seasonality of employment in the fishing and
forestry industries, workers in Newfoundland, for example, rely on
unemployment insurance payments to supplement their annual income. The
Hibernia project would affect the total unemployment insurance payments
in the Province as most of tha workers in seasonal jobs who are now under
employed would be expected to find employment in the offshore oil and gas
sector or related sectors and work year round. The region also has a
limited manufacturing base and taxes are relatively high compared to
Ontario or Alberta. The disposable income of the residents, and
therefore their demand for goods and services, could be limited by high
taxes. High taxes could also affect the impacts of both the indirect and

induced effects on a regional economy.

The Statistics Canada interprovincial input-output model, like all
input-output models, has certain limitations. Because the linkages
traced are dated, and the relationships give a map of the economy for a
single year, the application of the model assumes that future economic
growth will be chanelled along identical linmes. For this reason the
model permits only a very narrow statistical and historical approach to
the estimation of subsequent rounds of expenditure generated by an
initial investment injection. Developing policies and programs based
solely on the results of a model that provides a snapshot of the imner
workings of a complex and changing economy or on the economic
relationships that existed in 1974 may not produce the desired results.
For these reasons the input-output results are supplemented with other
empirical analyses in order to gain a better insight into the regional

and national economy.
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The offshore oil and gas industry in Canada is in its infancy, or
exploratory stage. It is therefore not sufficiently incorporated into
the Statisties Canada interprovincial input-output model. While an
attempt was made to graft the dynamics of the offshore oil and pas
industry onto the 1974 model, assumptions had to be made about the
pattern of secondary demands generated. Furthermore, the confidence
associated with the Atlantic Canada data used in calculating
interprovincial coefficients is low. This is due in part to the sampling
procedures. While the low provincial multipliers for Atlantic Canada may
suggest high leakages it is likely that the leakages may be reduced once
development starts; or they may be influenced by local procurement
requirements that some provinces insist on. Thus, there is the
possibility that the full impact of the huge investment for Hibernia on

Atlantic Canada may be underestimated.

Another critical limitation is thgt input-output models are linear
and proportional. This implies that supply of intermediate and primary
factors are perfectly elastic and that there are no additions to capital
stock. Proportional relationships are also assumed for all goods which
might enter as inputs into the production of good X or as inputs into X's
inputs. The stability of the relationships between inputs and outputs is
therefore very important to jimpact analysis. It must also be kept in
mind that input-output models do measure increased demand for government
supplied goods and services which may result from increased tax earnings

and in a province like Newfoundland, this may be very important.

Input-Output models, when used for impact analysis provide three
different sets of results about the way in which project investments
affect the economy: direct effects, indirect effects and induced
effects. The direct effects are felt by the particular industries whose
output is used in developing the project. The net results of the direct
effects are the income generated and the existing employment sustained or
additional employment created in producing the goods and services
purchased for the project., The indirect effects are created by

industries which supply inputs to the industries whose production are



- 49 -

purchased by the project sponsors. TInduced effects generally represent
the increase in economic activity generated over and above the project
spending. The induced effects are generated as a result of the spending
of household income generated in the process of supplying goods and
services to the project or inputs to the production of goods and services
demanded by the project. For example, casing purchases would represent a
direct effect, the steecl industry purchasing coking coal to produce steel
an indirect effect, and the purchase of local produce by a catering
company to prepare restaurant meals an induced effect. 1In general the
indirect and induced effects are often larger and thus more important to
a regional economy than the direct effects. Since this study was not
funded, the results of the indirect and induced effects have been grouped

together to reduce the number of simulations and cost.

For the purpose of this study, the analyses of regional impacts begin
after the final decision to develop the Hibernia field has been made.
For this reason, environmental and social factors are not directly taken
into consideration in the empirical framework. The argument being made
is that the environmental and social concerns and mitigating measures are

best addressed during the environmental impact assessment review process.
6. ANALYSIS

To answer the above questions the 1974 Statistics Canada
interprovincial input-output model was employed. Figure TII.1 summarizes
the stages in the analysis. The capital equipment expenditure profile
for Hibernia, prepared by the Department of Industry, Trade and Commerce,
was allocated to the model's industrial categories. HNewfoundland was
specified as the initial source of supply. The allocation was done bhased
on the advice of offshore oil and gas engineers and procurement experts.
Following the allocation the model then assigned final demand for
commodities produced to the industries in the province that produce the
conmodities in question. Commodities required as inputs in industries in
each province is then calculated by wultiplying the vectors of input
coefficients by the corresponding activity level of each industry in each

province.
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The next stage is the calculation of incomes in the business sectors
that accrue to provincial households, in the form of wages and salaries,
by multiplying the level of activity of indusiries in provinces by a
correspondiig household income coefficient. TIncomes accruing to
households from outside the business sector, for example transfer
payments, are treated by the model as an exogenous variable. The demand
for consumer goods and services in each province is calculated as a
function of household income in each province. The household expenditure
coefficients are computed by dividing the provincial consumer expenditure

sectors by the corresponding incomes.

By multiplying the total use of a commodity in a province by the
corresponding set of interprovincial trade coefficients or the
international import coefficients, the model then allocates the demand
for commodities in prowvinces to the provinces that produce the
commodities or to international imports. Using the provincial market
share coefficients the model then assigns the production of commodities

in provinces to the industry within each province.

The final stage involves multiplying the activity levels in each
province by corresponding primary inputs coefficients to calculate the
primary inputs by industry by province. Employment coefficients are
computed by dividing.estimates of employment by industcy in each province
by the levels of provinecial industry output. With these coefficients the
model then calculates employment in person-years by industry by
province. Finally the model calculates personal income taxes and savings
by province. The results of the input-output analysis are discussed in
Chapter V.,

7. INDEX ANALYSIS
Indices have been employed in a variety of studies over the years; as

a measure of welfare and price stabilization (Rogerson 1980¢), as an

indication of the degree of rurality (Cloke 1976), as a measure of
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regional variation in industrial performance (Strong 1983) as a measure
of input, output and productivity (Caves, Christensen and Diewert, 1982)
and as an indication of the earning capacity and financial power of stock
companies (Hecker 1978). Indices have also been used to indicate changes
in consumer prices (Cagan and Moore 1981), {(Afcriat 1977) and (Fisher and
Shell 1972). Statistics Canada also publishes a monthly report of
consumer price index. Stock Markets use indices as a measure of stock
trading - New York Stock Market's Dow Jones Index and the Toronto Stock

Exchange 300 Composite Index being two examples.

The use of index numbers is reported to have originated in 1764 when
it was first used to measure changes in purchasing power of money
(Mudgett 1951). Allen (1975) however, points out, in his excellent book

on the subject, Index Number in Theory and Practice, that the serious use

of index numbers as an analytical technique began with the classical
works of Edgeworth in the 1880's and Bowley in the 1920's. It is little
wonder then, given its long history and extensive use, that some
economists make the argument that all empirical work in economics
involves data that has been generated by "applying index numbers for

either deflation procedures and/or aggregation purposes™ (Eichhorn et al
1878 :207).

Although the term "index" is sometimes restricted to ratios or
absclute figures used to express econoﬁic facts in a concentrated form
(Hecker 1978), it is also used as a practical construct to measure:

"... changes in the magnitude from one situation to another. The
two situations compared are in no way restricted; they may be two
time periods (e.g. two years), or two situations in a spatial
sense {e.g. two regions of a country) or two groups of
individuals (e.g. one or two-pensioner families).”™ Allen
1975 :2).

An index number can alsc be used to indicate an increase or decrease of a
magnitude which may not directly be observed but which definitely
influence other observable quantities or ratic of price levels.

(Afriat 1977).
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Despite their wide use indices have a number of shortcomings. For
example there is a great deal of political significance attached to the
Gonsumer Price Index (CP1) partly because of its use in wages and
salaries negotiations. However, the CPI does not allow for substitution
of lower priced products which go with the basket of goods and services
nor does it cover income taxes and savings, (Cagan and Moore 1981).
Strong (1983) in his study of regional variations in industrial
pecformance in the United States identified antoher shortcoming of the
use of indices in empirical analysis. Strong points out, after examining
the cyclical behaviour of four industries from 1947 to 1980, that
regional industries appeared to be least affected by recessions or
expansions if the data were highly disagprepared spatially, an issue also
raised by Cloke (1976); or sectorally, and concludes that:

"Given the difficulty of targeting countercyclical policies to
specific firms, the regional aggregates may also provide the best
available basis for assessing stabilization needs™ (Strong 1983
1443)

Other factors which also hav: to be taken into consideration in index
analysis are weighting and testing of the formulae used. Allen (1975)
and Fisher (1967) together address in great detail these and other issues
related to index analysis. Since my objective here is to apply the index
analysis technique in examining regional manufacturing capacity of
industries these factors, and other technical aspects of indices are not
discussed in this study. The question that I want to addross here,
however, is what is the furdmental purpose of using indices for this part
of the empirical analysis? The best answer to this question was provided
by Fisher (1967) who stated that:
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"The fundamental purpose of an index number is that it shall
fairly represent, so far as one single figure can, the general
trend of the many diverging ratics from which it is calculated.
It should be the "just composite" among conflicting elements, the

“fair average", the golden mean" (Fisher 1967 :10).

In this sense the index method is employed for the following
empirical analyses to indicate a general trend and/or a magnitude of
change - increase of decrease, as well as a proxy measure of the capacity

of regional industries to respond to sourcing intentions.

8. LOCATION QUOTIENT

The location quotient has been used by a number of researchers as the
prinecipal technique for disaggregating national input coefficients to the
regional level. According to Isard (1967) location quotient analysis can
be used to study a region's share of an industry with respect to the
portion of the industry's household market using income data; or labour
productivity using value added; or welfare conditions as per capita
distributions using population; or orientation of companies or geographic
linkages using employment. Apart from Isard other researchers including
—— Weiss and Gooding (1968), Garrison (1972), Gordon (1973), Mayer and
Pleeter (1975), Archer (1976}, Isserman (1977), Steele (1977), Sibson and
Worden (1981), Miernyk (1982, 1965), and Norcliffe (1983) have examined
the theoretical basis, technical aspects and strengths and weaknesses of
location quotient methodology. Isard (1967) defines the location

quotient for a given industry (i) as:

number of wage earners in industry i in a given state
number of wage earners in manufacturing industry i in the nation

number of wage earnsrs in all manufacturing in the state
number of wage earners in all manufacturing in the nation

Isard goes on to define a simple interregional trade multiplier as:

region's income

region's investment plus export
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This compares with input - output multipliers by being an expenditure
multiplier. However, input - output multipliers are specific for each
sector or industry, whereas economic base multipliers are for the entire

region and therefore insensitive to differences among industries.

It is this basic formula, or variations of it, that has been used in
location quotient studies; using bases such as income, value added or
population. The location quotient is a useful analytical tool for
showing differences in industrial structure and the degree of
specialization between ares (miernyk 1982;16). It can be used to show
whether a particular region (province) has a greater share of the market
than would be expected if manufacturing activities were evenly
distributed across the country. A region with a location quotient of
lass than unity means that region has less than its 'fair' or
proportionate share of the particular industry; while a region with a
location qudtient greater than one means that region has more than a
proportionate share of the production of that industry. In tbis study
the location quotient is used as an indication of the relative economic
or industrial specialization in each province (Jenkin 1983). The use of
ghipments, rather than employment, in analyzing industrial specialization
of provinces is intended to further emphasize interprovincial

manufacturing linkages.

One of the reasons why location quotient analysis has been used
extensively in regional impact studies is that it can be computed
inexpensively with considerably less data and calculation. However, the
location quotient has a number of limitations and should not be used in
isolation as the results can be meaningless if Ffactors such as
differences in taste, industrial mixes and production consumption
patterns are not taken into consideration. WNorcliffe (1983) has used a
modified location quotient method to estimate the economic base and trade
flow between provinces which incorporates both patterns of producticn and

consumption. MNorcliffe's approach was an attempt to take into
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consideration the open nature of the Canadian economy which has a
significant surplus in primary products trade and a deficit in
manufacturing trade, In addition federal equalization payments and
public sector employment are significant components of some provincial
economy. The results of Worcliffe's study suggest that the use of
consumption measure increased the size of the location quotient in the
core provinces and reduced it in the periphery provinces (Norcliffe 1983
: 165). Another limiting factor is that industries vary in their
purchases, salary and other expenditure levels from other industries in
the region; thus, their impacts may vary. This fact may be ignored

because of the aggregate nature of the multiplier.

The result and accuracy of location quotient analysis are also
affected by factors such as cross-hauling, disaggregation, consistency,
and stability of the data used. Mayer and Pleeter (1975) have pointed
out that the general assumption that average income in all regions must
be the same in order to use location quotient analysis is incorrect.

They argue that a location quotient can correctly indicate the export
orientation of the region provided there are no differences in taste or
brand preferences. Cross-hauling often exists where a region does not
consume only the local production of the products it exports. Often, a
region may import and export the same products because of brand
preferences or an industry may import some products while exporting
others. The difficulty with respect to location quotient analysis and
cross-hauling arises because import and export data are not always
disaggregated but are often included in the same category in the industry
data. This is a problem of industrial classification and selection of
appropriate regions and sectors for which data is available (Isard 1967:
326). When data used in computing location quotients for a region
include imports in a category which the region also exports, the location
quotient will underestimate exports and overestimate the multiplier. The
multiplier is lower when a lower level Standard Industrial Classification

is used. TIsserman (1977) illustrated the sensitivity of the multiplier to



- 57 -

the level of aggregation of the data used by reporting that at the three
digit level (SIC 201) the multiplier for the meat products industry in
Philadelphia, was less than one; and no exporl activity for the industry
was identified in 1972. When the data for the meat products industry was
disaggregated to the four digit level (SIC 2013) 2165 export jobs in
sausages and other meat products were identified. Thus, the results from
the disaggregated data showed that at the three digit level of data
Philadelphia did not have more than its share of employment in the meat
products industry but at the four digit level of disaggregation
Philadelphia nud its share of the market in sausages and other meat

products.

Norcliffe (1977) has also examined the issue of disaggregated data in
analyzing variations in regional productivity. while acknowledging that
disaggregated data would have been preferred for his analysis, if it had
been available, the use of the 'imperfect' classification did provide
considerable insights into provincial productivity variations (Norcliffe
1977:399).

Another factor which affects the sensitivity of location quotient
analysis especially where there are cyclical fluctuations in
interregional imports and exports is the stability of disaggregated data
over time. In small geographically depressed regions with a limited
number of establishments or limited demand the opening or closing of a
major manufacturing establishment or a significant increase or decrease
in income can set off cyclical expansion or contraction in all regions.
The effects of such cyclical changes may be delayed because of the method
of data collection and reporting. 1In such situations it is difficult to
explain quantitatively, sudden swings or jumps in results of analyses.

The size of the region, geographic scale of operation of the industries
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within the region, the type of manufactured goods, durable or nondurable,
the existence of growing or declining industries, the rate of regional
growth and degree of diversification are factors which can affect the
stability of the data in location analysis or the channelling of these

factors in a fused framework (Isard 1967 :629).

9. CAPITAL AVATLABILITY

It is often difficult, because of business confidentiality, to find out
whether sufficient manufacturing capacity exists in a region where major
capital development projects are being undertaken for industries to
participate in the development without plant expansion or purchase of new
equipment. Lack of sufficient or excess capacity may also affect a
region's industry ability to meet delivery schedules. Inadequate
manufacturing capacity can result in a contract being awarded to a company
in another region or to an international competitor. For these reasons a
knowledge of manufacturing capacity particularly in economically depressed
areas would be a useful tool in helping to target government assistance
programs to industries which could benefit most from such programs and
thereby provide long-term employment in the region. This information could
also help to better manage the boom-bust cycles which often characterize
regional economic development. The capital availability method is
presented as one technique for analyzing the availability of manufacturing

stocks and as a proxy indicator of manufacturing capacity.

Statistics Canada uses the perpetual inventory method to formulate
capital stock data. Under this method assets are depreciated in equal
amounts over a ten-year period. This is comparable to a tax depreciation
method since in practice capital assets are present and in useful economic
production, particularly in economically depressed regions, long after they

are 'retired' for accounting purposes. The Canadian average service life
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for manufacturing assets is 50 years for enginearing congtruction, 45
years for building construction and 21 years for machinery and equipment
(Statistics Canada 1987 : xvii - xX)}. Under the perpetual inventory
method the net assets for an industey in 1962, for example, are composed
of nine-tenths of the undepreciated assets from 1961 plus the assets
acquired in 1962, The remaining 19561 assets are then carried forward
until they are fully depreciated by 1970.I The capital availability
calculation is being used in this study as an index to measure changes in
the magnitude or trend of capital stocks for different periods in
different provinces. 1It is a simple percentage, based on net capital,

and is defined as:

NET CAPITAL IN INDUSTRY X IN PROVINCE Y
CA =

NET CAPITAL IN INDUSTRY X IN THE NATION

The net capital stock represents the total monetary value of both
building, construction related engineering and machinery and equipment at
the end of the year. The reason for using net capital stocks rather than
gross stocks is that Canadian suppliers would have to bid on contracts
quickly and within a limited lead time for Hibermia related business when
tenders are awarded, or would have to be re-qualified on existing
capacity to undertake a contract. This would allow little chance to
build up capacity in the short run. Clearly, any anticipatory capacity

creation would appear in the net assets data.

The capital availability ratio, as used in this study, indicates a

general trend in the inecrease or decrease in capital assets in various

sectors in the different provinces. It is a simple way of identifying a

region's share of capital assets or its comparative ability to

I. D. Wallace, Science, Technology and Capital Stock Division,

Statistics Canada
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respond to short run increases in manufacturing demand. It differs from
the basic location quotient formula in one respect, that is, it is not
weighed by a ratio of total assets in all manufacturing in the province

to the total manufacturing assets in the nation.

10. CAPITAL CONSTRAINT TINDEX (CCI)

Although input-output models by themselves are useful tools for
impact analysis they do not address the impact of a stimulus to
investment which might result from an inerease in business earnings or
from the demands on capacity of manufacturing establishments reaching
their limits. The models also do not account for new opportunities for
import substitution arising as a result of a project investment expanding
the Canadian market for a particular good or service because of changing

economics of scale.

The input-output analysis and the identification of key sectors of
the economy critical to the development of Hibernia offshore hydrocarbons
is only part of the capital equipment sourcing equation. The other side
of the equation is the ability of national and local industries to
compete for a share of the offshore cil and gas supply market. The
ability of Canadian firms in this regard will depend on existing and
potential capacity, present market share, the adaptive capacity of the
firms and past performance. In recognhition of these important factors,
Gaston and Bedard (1980) have supgested that the Canadian interprovincial
input-output model be used in conjunction with the knowledge of capacity,
sources of supply and markets for regional economies with limited
manufacturing base and where a significant growth would lead to major

structural changes
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The capital constraint Index (CCI), which is used here as an
indication of a manufacturing establishment's ability to respond te
capital equipment sourcing opportunities, is presented as one possible
method of incorporating these factors into a regional development
framework. This method brings together the concepts and results of the
input-output analysis, the location quotient analysis and the capital
availability ratio analysis into a single decision-making process, Figure
III.2. The CCI is defined as the ratio of the capital availability to
the location quotient. The importance of the use of the concept of
capital availability lies in its relationship to actual output. The gap
between actual output of an industry or an economy in general and its
potential output can be measured in terms of operating or utilization
rates. High operating rates should, other things being equal, induce

firms to add to their capacity through investment (Zohar 1982:16).

Thus, the capital constraint index is a resultant which shows a
"bundle" of goods, that is capital assets, which can be used to
manufacture or create new assets. Existing capacity is used to produce
new shipments. Given the core-periphery dichotomy of the Canadian
economic structure, the core with its greater demand and diversified
markets is likely to use its capacity more quickly that the periphery.
Besides, the core has greater ability to replace or acquire more capital
in view of the concentration of the markets there. Additions to capital
in the periphery regions are not likely to be gradual and sustained but
rather sudden and in response to major investment stimuli. Also,
downturn in economic activities in the periphery would have a greater
impact on industries. For these reasons one would expect wide
fluctuations in the graph due to expansion or contraction in assets of
industries in the periphery than in the core.
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The capital constraint index indicates the use of existing assets to
produce shipments in a given province from 1961 to 1981. Hence, the
gpecific threshold, upper or lower bound, has not much significance in
this study. What is important is the overall trend and whether, over
time, excess capacity sectors eventually shift into "constrained®
capacity. The trend could also be viewed as an indication of shifts in
investment cycles. The underlying assumption here is that without demand
for goods and services (shipments) from a particular sector there would
be no new investments and the assets would be fully depreciated by the
end of the tenth year of the analysis. This however was not the case.
It is also worth pointing out that as the index increases, capacity is
less constrained and responses to investment stimuli are more easy to

make; as it decreases the opposite is the case.

II. DATA SELECTION

In order to apply an index technique in examining regional
manufacturing specialization and the capacity of regional industries to
meet the capital equipment demand of development projects, such as
Hibernia, two sets of data were used. Location quotient ratios were
computed using the monetary values of goods shipped by the industry in
the provinece. The problem with the use of this kind of data is that one
cannot determine the destination of the shipments. What is of greater
interest in this analysis is the industrial capacity available in the
region, the question of destination is secondary. Capital availability
ratios were derived using the monetary values of the net capital stocks
of manufacturing industries in each province. The use of monetary values
rather than the quantity of goods produced or the number of workers
employed was to overcome the problem of regional differences in

productivity per worker or in the quantity of labour.
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Statistics Canada conducts an annual census of manufacturers using
detailed questionnaires mailed to manufacturing establishments in
Canada. The manufacturing census data are then supplemented with
information obtained from the records filed by the companies with Revenue
Canada (Statistics Canada 1983a). The data used to compute the location
quotient ratios were collected in this way. A manufacturing

establishment, which is either a factory, plant or mill, is defined as:

The smallest unit which is a separate operating
entity capable of reporting the following
principal statistics: materials and supplies
used, goods purchased for resale as such, fuel
and power consumed, number of employees and
salaries and wages, man-hours worked and paid,

inventories, shipments or sales (Statistics
Canada 1979a:11).

Although most establishments conduct their production activity at a
single location, in certain cases some manufacture in more than one
municipality or more than one province. To facilitate the reporting of
geographical statisties for subprovincial areas and provinces; Statistics
Canada requests all manufacturing establishments to report principal

manufacturing statisties for each operating location or plant.

On the basis of gathering and reporting I believe the data used for

the empirical analyses could provide results to draw inferences about

provincial industrial sectors. The empirical analyses cover the peried

1961 to 1981. This period was selected to cover both boom and bust
economic times, as well as, the energy crisis of the 1970's; a crisis
that significantly affected many industries.
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As Appendix VI.1 shows, there were no significant changes in the
Standard Industrial Classification for the industries selected for the
empirical analyses. At the three digit level the classification was the
same for 1970 and 1980. A review of the 1960 list also showed no
changes. For boiler and heat exchange, machine shop, shipbuilding and
repair, boatbuilding and repair and ready-mix concrete industries the
classifications were the same at both the three and four digit levels.
The level of aggregation of the analysis is important as Isserman (1977)
has demonstrated that using Standard Industrial Classification data at
three and four digit levels helps to improve the accuracy of location
quotient. Thus, any shift in the time series analysis cannot be

attributed to changes in the classification or make up of the selected
industries.

Statistics Canada also publishes for each province at the three digit
level of the Standard Industrial Classification (SIC) Ffixed capital
stocks for manufacturing industries. The data, which are published for
construction-building and related engineering, and machinery equipment
were used in deriving the capital availability ratios (CAR). Statistics
Canada uses the "perpetual inventory" method to formulate the Capital
Stock data. This method has three basic components - the initial capital
stock estimates by industry and province, annual investment by industry
obtained from the manufacturing census, and estimates of average economic
lives of the assets used in the various industries. The wear and tear
and obsolescence the assets undergo during their service life, which is
assumed to be ten years, are accounted for in this method (Statistics
Canada 1982h, :111). The assets are depreciated in equal amounts over
the production life. As there are no data on the average economic lives

of provincial capital stocks adjustments are made to reflect provineial
situations.

The assets of a manufacturing plant would be determined in part by
the size of the operation, the size of the region of operation, and the
size and distribution of its market. The reason for this is that
large-scale manufacturing establishments in general are able to undertake
greater investment in machinery and specialized equipment. Thig enables
them to spread the capital costs over a large number of units of output.
However, such establishments need a certain minimum level of efficient
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production to benefit from scale economies. Large-scale establishments
or clustering of establishments, such as the clustering of ocean industry
establishments discussed in Capter V, generate economies of scale through
backward linkages. Consequently, these establishments are able to obtain
preferential terms from their suppliers because of the volume of the
orders. Large-scale establishments may also be able to obtain favourable
freight rates on large consignment of full carloads resulting from the

volume of their purchases.

These factors should therefore be kept in mind in using capital
availability ratios to draw conclusions, as Ontarioc and Quebec capital
stock retirement patterns would have influenced those of the other
provinces. Another limitation in using the Capital Stock data is that
the method used in deriving the estimates assumes that each province has
equal access to the same technology. In practice this assumption is
unrealistic because manufacturing establishments in Ontario and Quebec
would have a greater ability to raise capital, and have the economies of
scale which would make it easier to have greater access to more advanced
and latest technology compared to establishments in Newfoundland or
Prince Edward Island for example.

Statistics Canada is prohibited by law from publishing any statistics
which would identify a business in areas where there are fewer than three
companies or at least three of these establishments are dominated by one
of two companies without the written consent of that business. For
competitive business reasons companies are reluctant to give such consent
or provide the information themselves for research. In order to provide
systematic publication of data while at the same time avoid disclosure of
competitive detailed information Statistics Canada produces for public
use aggregated or summary data. The publication of this data takes into
account the economic significance of the industry in the province or

region of manufacture and the maintenance of historical continuity of the
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order, for example two-digit SIC groups, data over higher order

four-digit groups.

The confidentiality rules which govern Statistics Canada's data
publication mean the data published have to be aggregated or tables have
to be incomplete have been the major criticisms against empirical
analyses which use such information. I would therefore like to address
this issue now. The point which is often over-looked with Statistics
Canada's data is that the aggregation is based on the basic information
submitted to the Agency in accordance with legislation. The issue then
is not tha aggregated data per se but whether the data is appropriate for
the analysis being undertaken. There are times when no meaningful
conclusions can be drawn from very disaggregated data because the
information cannot be generalized. The main objective of the location
quotient and capital constraint analyses is to find out the magnitude and
direction of regicnal manufacturing specialization and whether capital
assets are available, using the best available indicator, which would
enable regional industries to manufacture capital equipments for major
development projects such as Hibernia. I believe the three-digit level

of aggregation is appropriate for such analyses.

Apart from the issue of disaggregation, there is also the question of
the experience, resources, and the credibility of the Agency publishing
the data. Statistiecs Canada have been publishing statistical data for
decades now and have developed over the years the resources and
expertise, usually not available to any single reseatvcher, in collecting,
analyzing and publishing statistical data. In my view there is no other
central Agency, apart From Revenue Canada;.from which it also obtains
supplementary information, specializing in data gathering, verification

and analysis whici: is better qualified, in the country. By having access
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CHAPTER IV
REGIONAL ECONOMIC DEVELOPMENT IN CANADA

1. INTRODUCTION

There has been over 50 years of regional development policy in
Canada; beginning with the Prairie Farm Rehabilitation Act (PFRA) of
1935, revamped with the major federal policy endorsing large-scale
natural resource development (Weaver and Guntor 1982), to the recent
announcement regarding the establishment of a new Department of Industcy,
Science and Technology; the Atlantic Canada opportunities Agency (ACOA)
and the Western Diversification Office (0ffice of the Prime Minister
1987a, 1987b and 1987c). However it was not until the early 1960s that
the federal government, in an attempt to address persistent regional
disparities in the country, began an intensive effort to promote regional

development in Canada.

As Canadian regional development policy has been shaped by a number
of theories this chapter begins with a review of some of these
theoretical frameworks. This review is followed by a discussion of
federal-regional development policies and programs which have had impact
on Atlantic Canada. Like all major natural resource development, the
Hibernia project is expected to generate business and employment
opportunities not only for the area of operation but alse for surrounding
regions. Because of its scale and the magnitude of the investment, the
Hibernia project will act as a lead industry exerting "growth generating"
forces on the Atlantic regional economy; through structural
interdependence linkages and income multiplier linkage networks (Erickson
1974). For this reason, Chapter IV ends with an analysis of regional
manufacturing specialization and regional differentiation in
manufacturing capacity. Such an analysis provides an indication of the
industrial sectors likely to respond to Hibernia capital equipment
sourcing both in the Atlantic region and other parts of Canada. It also
provides a basis for developing policies which would target government

development assistance to industrial sectors which would benefit most.
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2. APPROACHES TO REGIONAL DEVELOPMENT IN CANADA

Several theories, either singularly or in combination have directly
or indirectly been used to explain the process of or to provide a
framework for regional economic development in Canada. These theories
include staple, neoclassical and regional science {Economic Couhcil of
Canada 1977, Drugge 1987, Courchene 1986, and Savoie 1986). The range of
theoretical approaches to regional development in Canada stems in part
from the number of factors which have over the years combined to shape
the Canadian economy including the shift in manufacturing activities from
the primary to the service sectors, rapid unbanization, and the pattern
of ownership of resources and manufacturing activities. Consequently,
regional development policies have reflected the various theoretical
constructs (Drugge 1987). Howzaver, the development of natural resources
has and continues to have a major influence on Canadian economic

development and thus, the economic and social well being of Canadians.

Neoclassical regional theory emphasizes the role of free market
forces and interregional factor mobility in balancing differentiated
regional development., Neoclassical theory envisages no government role
in addressing such regional development issues such as declining economic
activities, income disparities and high unemployment. The proponents of
neoclassical theory which include Borts (1960), Siebert (1969) and
Courchene (1986) believe market forces and economic growth, given time,
will solve regional development problems. The neoclassical approach with
its emphasis on micro analysis and the aggrrgation of micro relationships
in formulating macro policies stresses the flexibility of prices and
wages and the mobility of labour and capital. The suggested solution to
addressing regicnal disparities is the creation of an environment in
which market forces can work better (Economic Council of Canada,
1977:26). Others have also indicated that what needs to bhe discouraged
are government policieé and programs, such as transfer payments, which
make economic depressed provinces d:pendent on government (Courchene and
Melvin 1986). Regional differences in income, unemployment and economic
well being can be explained according to necclassical economics by the

limited capacity of market forces to solve regional development
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problems. Neoclassical views in the form of the importance placed on the
effective functioning of market forces and in particular on the role of
relative prices, wages, and labour mobility support measures: have

influenced Canadian regional development policies in attempting to narrow

regional disparities,

Growing concecns with the federal government deficits and
pre-occupation with the inability of Canadian companies to compete more
effectively on international markets in the 1980s have led to a
resurgence and debate of neoclassical approaches to, as well as a
concentration, by policy makers, on “effeciency” instead of “"equity" in
regional economic development policy. Savoie (1986) points out some of
the major problems with the neoclassical approach within the Canadian
context. For example the neoclassical approach not only dismisses the
historical underpinnings that have shaped Canada's current economic
structure which has not only enabled Quebec and Ontarioc to acquire
protected industries; but also exacerbates regional disparity by
encouraging outmigration of the younger, better educated, and greater
risk takers, the very people a region such as Atlantlc Canada would need
in its regional economic development. The neoclassical model also fails
to recognize political reality and the cultural costs associated with
moving from one region to another. The model also places greater
emphasis on people prosperity or "individual welfare" over place

prosperity or geographical collectivities welfare,

The staple theory originated from the works of Innis (1933), Meir
(1953), Andrews (1953), North (1955), Baldwin (1956) and Watkins (1963).
The main tenet of the staple theory is the concept of multiplier effects
of export base through backward, forward and final demand linkages.
These staple theorists argue that the prosperity of a region can be
explained by the demand for the region's marketable resources. Such a
demand results in subsequent demand for labour, increase in wages, and
in-migration to the region. The initial multiplier effect creates new
regional demands. The increased purchasing power in the region's labour

force induces the establishment of other economic activities; as well asg,
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the construction of new houses, and other infrastructure. Another
development brought about as a result of the change in regional
development is the expansion in retail and service activities. Regional
economic disparities in Canada, it is argued, can be explained by the

varying availability and marketability of natural resources.

The use of macketable natural resources as an engine of regiomal
development is therefore not really a new concept in Canada. An increase
in wages, growing labour force, capital and firms will often result from
the development of marketable resources. Staple exports as the leading
sector of a regional economy sets in motion an initial spread effect and
later as the economy grows, this is followed by a diversification around
the staple export. However, the demand for inputs will determine the
range of development opportunities in the domestic and export markets.
In essence, export staples act as the carriers of economic change.
Regions with fewer marketable natural resources will be more susceptible
to changes than diversified regions (North, 1955:250). However, it is
debatable whether natural resource endowment by itself is an important
cause of or a solution to regional economic disparities in Canada

(Copithorne 1979).

Canada's economic development has been associated with the
exploitation of natural resources, particularly in frontier areas. The
production and export of staples dates back to pre-Confederation years
with cod fishing from offshore Atlantic Canada, fur from the North, and
timber in British Columbia and Atlantic Canada. Following Confederation,
pulp, paper and wheat emerged as Canada's main export staples. Because
Canadian economic development has been stimulated by a succession of
marketable staples and an uneven endowment of natural resources, regional
economic growth has not only been unevenly spread across the country but
has also gone through several business cycles. The size, geography,
climate and settlement patterns of tﬁe country have resulted in an uneven

distribution and growth of economic activities.
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Although Canada and in particular Atlantic Canada is endowed with
natural resources: fisheries, lumber, coal and now oil and gas; the
availability of marketable resources may partly explain the regional
disparities and regional economic growth. Transportation costs,
variations in labour cost and quality, population distribution, size of
the market, economies of scale and the level of technology could by
themselves or in combination also account in part, for persistent
regional disparities, high unemployment and relatively low wages. The
persistence of regional differences in these areas clearly indicated the

need for a more comprehensive approach to regional development.

An approach which takes a broader view of regional development is
regional science. A broader viewpoint it is suggested is a prerequisite
to understanding the complexities of regional development issues
(Mitchell 1973). 1t may also be argued that a regional science approach
which is a synthesis of an array of variables and their
interrelationship; and employs a diverse combination of analytical and
empirical research (Isard 1975) is better suited to addressing the
complex regional development issues in Canada. The main advantage of the
regional science approach over the others is that it draws upon many
economic toncepts and employs a mix of analytical and empirical
techniques. It also recognizes the appropriate role of government

intervention in regional economic development.

A specific regional science concept which has been widely used in
Atlantic Canada is the concept of the growth pole. Economic activities
tend to concentrate in certain areas either because of historical,
geographical, or initial advantages. The result of such a concentration
is the development of internal and external agglomeration economies and
cumulative growth. This body of thinking has developed from the growth
pele theory (Perroux 1950), development pole or growth centre theory
(Isard and Schooler 1959), cumulative causation theory (Myrdal 1957),
unbalanced growth theory (Hirschman 1961) and the core-periphery theory
(Frieﬁmann 1967). In certain instances the concentration of economic

activities takes place in urban centers. In situations where this
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happens a change in the urban population is often accompanied by a
vertical and horizontal diffusion of innovation from the larger to the
smaller centres. The result is a filtering and an inter-related process
of “"market searching” of new opportunities, "trickle-down" of less
productive economic activities to smaller centers and "imitation-effect”
ot wholesale adaptation of innovations in large centers by smaller

centres (Berry 1972, Pedersor. 1970).

The number of theories or approaches which have been applied to
regional development in Canada is an indication that no one theory fully
explains all the complexities of regional development issues.
Nevertheless, the multitude of approaches are in some cases complementary
and not necessarily opposing: for example, the staple theory is

considered a variation of the growth pole theory (Savoie 1986: 21).

3. FEDERAL REGIONAL DEVELOPMENT POLICIES AND PROGRAMS

The Atlantic Provinces are generally considered to be Canada's
problem area (Walker 1980) and have been the beneficiaries of most of the
benefits of federal regional development programs. Despite the
persistent high unemployment rates, limited economic opportunities, and
low income level in Atlantic Canada, since the establishment of
confederation in 1867, the thrust of federal policies has by and large
been national economic developuwent (Francis and Pillai 21976).
Nevertheless, the early 1960s marked the first major federal commitment
to addressing regional disparities in Canada. A wide range of regional
development programs and policies were introduced in the 1960s (Copes and
Steed 1975:95). Although most of these policies were national in scope,
they did indicate an important attempt by the federal government at

solving the persistent economic problems in Atlantic Canada.

In 1961 the federal government enacted the Agricultural
Rehabilitation and Development Act (ARDA). This Act was designed to
increase farm productivity by providing joint federal-provincial funding
for land consolidation schemes and soil and water congepvation projects.

Later the ARDA program was expanded to deal with the broader question of
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rural poverty by increasing employment opportunities in rural areas
including the Atlantic region. Another major initiative by the federal
government was the establishment of the Atlantic Development Board (ADB)
in 1962. Initially, the ADB provided economic development advice to the
Maritimes, but in 1963 its role was extended to provide funding for
social and economic infrastructure in Atlantic Canada. The ADB was later
repalced by an advisory council, the Atlantic Development Council. The
passage of the Area Development Act (ADA) in 1963, made it possible to
provide tax concessions to companies located in special designated areas
with high unemployment. 1TIn addition, the ADA made it possible to
undertake programs and projects for economic development and for helping

industries to adjust in designated areas.

Other important regional development initiatives taken by the federal
government in the mid-1960s were the Area Development Incentives Act
(ADIA) 1965, Fund for Rural Economic Development (FRED) 1966, and the
establishment of the Cape Breton Development Corporation (DEVCO) in
1967. The FRED program provided funding for the preparation of regional
plans and the coordination of government investment decisions. Projects
funded under this program included infrastructure development, industrial
expansion and research and manpower training. The next important
regional development initiative taken was in 1969 with the formation of
the Department of Regional Economic Expansion (DREE). The formation of
DREE was a further attempt to coordinate more effectively all the
existing federal-regional development policies and programs. During this
time, two more programs were introduced, the Regional Development
Incentive Act (RDIA) and the Special Area (SA) program. Under the SA
program, seven categories of special areas were designated for

infrastructure and industrial incentives assistance.

Under the Regional Development Incentives Act (RD1A) of 1969, 11
centres in Atlantic Canada were designated as special areas or growth
poles. The centres designated included Halifax-Dartmouth, Nova Scotia
and St. John's, Newfoundland. The main reason for designating these

centres was to enhance their economic atkractiveness as location centres
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by concentrating available funds into them (Walker 1975). From these
self-sustaining centres of economic activity it was argued, growth would
diffugse to the surrounding areas. However, the successful transmission
of growth impulses from the centre to surrounding areas could take up to
25 years (Nichols 1969). A possible explanation for this delayed effect
is that the net spillovers are not created for a while after the
designation of the growth pole centre (Richardson 1976). Selection of an
appropriate centre as a growth pole, channelling of capital resources and
the ability of the pole to stimulate area-wide development, because of
the strength of the pole's links to national and international economics,
could also limit the regionalized effects of growth pole strategies.
There is also the possibility that the transmission of growth impulses to
surrounding areas could be truncated by political and bureaucratic
impatience and the resulting tinkering with growth pole based policies
and programs.

Following a review of DREE's program in 1973, a new joint
federal-provincial approach to regional development was announced.
Savoie (1984) and Walker (1975) provide an interesting and detailed
evaluation of DREE's programs. The main objective of the new joint
approach was to facilitate a better cooperation between federal and
provinecial governments in the creation of long term employment and
economic opportunities in depressed areas. The main elements of the
federal-provincial cooperative approach to regional development were the
General Development Agreements (GDAs) and the Subsidiary Agreements. The
federal share of the costs of any project carried out under these
agreements ranged from 50 to 90 percent. Weaver and Gunton (1982) have
pointed out that all the subsidiary agreements which had been signed by
April 1980 amounted to $3.7 billion. Out of this amount the federal
government share totalled $2.3 billion. The subsidiary agreement
expenditures were directed at developing growth centres and supporting

stéple industries in rural areas (Weaver and Gunton 1982:199).
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The latest phase of the federal regional development process began in
January 1982 with the formation of a new Department of Regional
Industrial Expansion (DRIE) and the renaming of the Ministry of State for
Economic Development (MSED) to the Ministry of State for Economic and
Regional Development (MSERD). DRLE is an amalgamation of the Department
of Regional Economic Expansion and the Department of Industry Trade and
Commerce (IT&C). The merger of the two departments was intended to
eliminate bureaucratic confliets and to improve coordination. This would
enable che federal government, it was argued, to put greater emphasis on
regional development. A significant consequence of the DREE and 1T&C
reorganization is the abolition of the GDAs and thus the end of the
federal-provincial cooperative approach to regional development as
defined under this initiative. MSERD on the other hand was intended to
ensure a stronger federal presence in the regions, with the appointment
of senior Federal Economic Development Coordinator (FEDC) in each
province; with the responsibility to coordinate federal economic
programs, to engage the provincial government in discussions, to win
trust for the federal government, and to work out relationships with
senior provincial colleagues (Thorburn 1984:115). By decentralizing
MSERD, it was further argued, the federal government would be able to
better coordinate federal regional development programs and thereby

minimize red tape for:

A principal feature of the reorganization was the
.ereation of a new central agency designed to elevate
“regional concerns ... to a priority position in all
economic decision-making by Cabinet"ao The agency,
the Ministry of State for Econcmic and Regional
Development (MSERD), placed senior executives in each
province. Supported by a staff of between seven or
twelve depending on the province, these senior
executives were asked to ensure coordination of
federal departments on the ground and to give Cabinet
direct and immediate access to information on regional

R 31
needs and opportunities®. ...
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The "decentralized central agency” was to provide a
greatly improved regional information base. That
information base would be built from federal sectoral
departments in the regions and from on-site research
and analysis. It would not, as was the case with
DREE, be based on federal-provincial discuséions under
the GDA approach (Savoie 1984: 334),

In 1984 MSERD was abolished and its functions taken over by DRIE.

There have been several reviews of federal regional development
programs, These reviews can be classified into two broad groups:
supportive reviews and critical reviews. Yeates and Lloyd (1970)
reviewed the impact of the ADA program on southern Georgian Bay region of
Ontario. This study conecluded that in areas where there are signs of
incipient economic growth, the availability of manufacturing capital can
in the short term at least, result in an increase in regional investment,
a rise in regional wages and personal incomes and significant improvement
in the regional export base. The importance of regional development
programs in influencing the location, size, and timing of manufacturing
establishments was also examined by the Atlantic Provinces Economic
Council (APEC). The APEC study of new establishments in and outside the
Atlantic region, which had accepted incentive grants under the RDIA
progran by March 1971, showed that 57.5 percent would not have expanded
or built a new facility if the grants were not available (APEC 1971:97).
Another interesting result of the APEC's study was that 91 percent of the
firms outside the region did not consider a location in the Atlantie

region.

The APEC finding raises a greater question - do incentive programs
attract manufacturing investments to slow growth areas like Atlantic
Canada? To answer this question, DREE examined 329 projects supported by
the RDIA program and concluded that 70 percent of the jobs supported
would not have been created, and 75 percent of the related investments

would not have been made if the program did not exist (DREE 1973:42).
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Other reviews, however, have been more critical of the federal
regional development programs; Usher (1974, 1975), Woodward (1974a,
1974b, 1975) and Walker (1975). These studies have argued that
investments made under the RDIA program did not lead to a significant
creation of jobs in Quebec and the Maritimes and the jobs created under
the program would have been created regardless of the program (Usher,
1974). Examining the effectiveness of the incentive grants {(Woodward
1975) concluded that DREE's locational subsidies granted under the RDIA
program favoured corporate expenditures on capital wmore than on labour;
as the grants did not only fail to penerate the greatest number of jobs

but also incurred a higher cost per new job created.

In an evaluative survey of bthe Federal Government's regional economic
development policies, since 1947, recently carried out for the MacDonald
Royal Commission Lithwick (1986) indicated that most of the federal
efforts have gone into "compensatory programs™ and that real disparities
have actually worsened for all tha poorer provinces except Quebec whose
position has remained stagnant during the period 1973 to 1981. Lithwick

gives two reasons for this:

"...The first is that progress with regard to regional
development appears to be dependent on the broader
context of national economic development. 1In periocds
when the Canadian economy has prospered, disparities
have diminished and the regional issue has become
relatively quiescent. Recessiong, and particularly
the post - 1973 stagnation, have exacerbated the

regional problem. ...

The second... is that regional development policy
cannot be pursued in the absence of a clear
understanding of how the regions relate to the
national economy. Attempts to solve the problem via
the "foreign aid" approach, transferring spending

power from richer to poorer provinces, may in most
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circumstances actually make matters worse, by delaying
necessary adjustments in the poorer areas and by
taxing efficient behaviour in the more prosperous

regions® (Lithwick, 1986: 142-143).

The federal regional! development programs have produced mixed results
for a variety of reasons. The programs by and large were designed as
"blanket welfare" programs to increase employment in areas with very high
unemp loyment; and were not tailored to the specific needs and
potentialities of individual areas, Establishments supported in some
areas had potential but lacked capital to expand. Other establishments
were already declining industries. Thus, within some areas the
incentives should have been different for different establishments.
Although one of the objectives of DREE was to coordinate the regional
development programs it is debatable whether the Department carried out
any effective planning for the structural or spatial effects of the
grants provided. If this was done, probably existing establishments
would not have received the highest proportion of the grants (Walker
1975: 207).

Most of the small establishments which were labour intensive and
presumably, possessed the entrepreneural or innovative capability
essential to development either could not find out about incentive grants
without very active search or did not have the resources to devote to
examining the programs best suited to their peculiar needs. For example,

The Assistance to Business in Canada catalogues over 140 support programs

ranging from business financing, market development, manpower and
management development to research and development assistance programs
(Ministry of State Economic Development 1981). <Consequently, small
establishments in the regions were not able to take full advantage of the

~ several programs available to them.

It appears regional development policies in Canada are formulated by
an ongoing political process {(Martin 1982) as the constant changes leave

one with the impression that the federal government is muddling through
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or does not learn from past experiences (Crowley 1982), Each successive
government or Minister does not want to be associated with the "“failures"
of its predecessors; even though the policy may be sound and needs a
longer gestation period to produce the desired results. The latest ara
in this ongoing political process of regional policy formulation began
with the announcement of the creation of the Atlantie Canada
Opportunities Agency (ACOA), (Prime Ministers office, 1987a). The
Atlantic opportunities Agency has its headquarters in Moncton, N.B. and
offices in each of the four provincial capitals. The Agency has a budget
of $1.05 billion over five years and a staff of 300 including a
President, and a Vice President for each of the provinces. The
estabishment of an advisory board composed of representatives from the
public and private sectors is expected to ensure an active role for the
provinces and the private sector in the design, implementation, and

coordination of federal activities with provinecial and local governments,

The ACOA will have a mandate for the coordination and planning of all
federal activities with respect to economic growth, procurements,
training and skills development, job creation, technology, infrastructure
development and local investment promotion in Atlantic Canada. The
Agency will also have responsibility for federal small and medium size
business and industrial development policies and program. Given its
range of responsibilities and limited budget it is unlikely that ACOA
would be able to deal effectively with the persistent regional

development issues in the region.

In early August 1987 the creation of the Western Diversification
Office (WDO) and a new Department of Industry, Science and Technology
(DIST) were announced (Prime Minister's Office August 1987). The WDO
will have a fund of $1.2 billion. It will be headed by a Deputy
Minister, have its headquarters in Edmonton, with sub-offices in
Vancouver, Saskatoon and Winnipeg. The WDO will coordinate and
communicate all federal programs and activities that contribute to
economic development and diversification in Western Canada. The office

will also support business infrastructure, undertake activities that will
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facilitate the creation of new enterprises, and represent the interest of
Western Canada in the development of national policies and the design of
national programs.

With the regional development functions of the Department of Regional
Industrial Expansion (DRIE) now transferred to ACOA and WDO, it is
pxpected that the new DIST will focus on the development of national
industrial policies and the promotion of competitive new
"knowledge-based"” industries. If the creation of DIST, ACOA and WDO
continue to produce mixed results as previous regional development
policies and program have, then the latest initiatives would be viewed as
more of the same old mandate with new titles. If the underlying causes
of regional inequalities in Altantic Canada are policy induced as others
have argued then the solution would be to introduce new policies.
Uhfortunately the underlying causes of regional differences in Canada are
varied and require a combination of policies some of which such as
illusory differences may require no actions while others such as
structural and market imprefections may require regional subsidization
{Melvin 1987).

4, GANADTAN MANUFACTURING

Canada is usually considered to be one of the advanced industrial
nations. However, its share of manufacturing is relatively low compared
to other Western countries. In comparison to Western Europe, the
Canadian economy has shown a “strong specialization in primary
manufacturing industries and is largely peared to the processing of
natural resources (Britton and Gilmour 1978). Tables IV.1 and IV.2Z show
the regional breakdown of manufacturing activities in Canada. The
manufacturing core of Ontario and Quebec together account for 83.1
percent of manufactured end products and 55.7 percent of the unprocessed
materials and semi processed resource products in 1974. The Atlantic
provinces together produced 3.6 percent of manufactured end products and
6.7 pércent of unprocessed materials and primary goods. Within the

Atlantic region, Nova Scotia produced more manufactured end products in
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1974 than the other provinces however, New Trunswick processed more
primacy goods. For both primary and end goods Newfoundland ranked third
in the region. There is hardly any manufacturing done in Prince Edward
Island. 1In Western Canada, British Columbia ranked second, in the
manufacture of end products, to Alberta with 4.8 percent but first in

primary goods manufactuced.

The pattern of interprovincial distribution reveals the extent of the
leakages in and the structure of the Canadian economy. For end products
Newfoundland exports more abroad than the other provinces (51.2 percent),
compared to Ontaric (26.3 percent) and Nova Scotia (15.2 percent).
Ontario and Quebec use at least 31 percent of their manufactured end
products. The core provinces use about 52 percent of their manufactured
goods within the province. The periphery provinces except Nova Scotia
and Newfoundland use between 51 and 76 percent of their manufactured end

products within their provinces.

There are structural differences within the manufacturing heartland.
The relative abundance of capital in Ontarioc and labour in Quebec have
resulted in specialized manufacturing activities in the two provinces.
Relatively, Quebec has more labour intensive industries while Ontario’'s
industries are more capital intensive. Investment per employee in
manufacturing in Ontaric increased from $1362 in 1961 to $2368 in 1969
compared to $1058 in 1961 to $1676 in 1969 in Quebec (Norcliffe and
Stevens 1979:43). Several other explanations have been provided for the
structural divergence between Ontario and Quebec. Gilmour and Murricane

have suggested that:

Ontario’'s success stemmed from a wider diversity in
export industries, which in comparison to Quebec had
involved a greater proportion of the population, and
from the fact that agriculture had been able, unlike
in Quebec, to play a central role in development. The
export industries had generated more income than in
Quebec, and that income had been better distributed,

promoting many more linkage effects...
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Ontario built on her initial advantages in the
matal-working industries and acquired considerable
strength in transportation equipment, electrical
products and other industries that reflected the new
technology of the twentieth century. Quebec fell
behind in these, but strengthened her hold on
labour-intensive industries at the same time as the
hydroelectric and sulp and paper industries grew by

leaps and bounds (Gilmour and Murricane 1973:14,17).

Two main issues are often raised when the topic of Canadian
manufacturing is debated: productivity and foreign ownership. 1In a
detailed study of Canadian manufactucring from 1946-1977 Zohar (1982)
concluded that declining productivity in Canadian manufacturing relates

more to inefficiencies in the use of caﬁital than labour. Zohar further
argued thakt:

What emerges from these figures is that one reasonable
explanation for the stall or decline in productivity
growth in the manufacturing sector is that the stock
of capital in some industries is depleted. Depleted
capital stock signifies outdated technology, which in
turn lowers the level of labour productivity or at

least precludes an increase from prevailing levels...

A related factor is thak not only does the quantity of
capital replacement affect advances in productivity,
but also the quantity of such capital determines to a

large extent the resultant increase in productivity
(Zohar 1978a:81).

Based on this argument, Zohar believes that Canadian industrial
strategy should aim to promote higher productivity in capital and

labour. This brings into the debate the second issue of foreign
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ownership of manufacturing firms in Canada. The impact of foreign,
particularly United States, ownership of manufacturing firms in Canada
has widely been debated in the literature, Safarian (1969), Globerman
(1979), Britton and Gilmour {1978) and, Saunders (1980). The impact
ranges from provincial competition for foreign investment, vestricted
product mandates to truncated firms. Foreign ownership has also been
suggested as partly responsible for decreased productivity. The
significance of foreign ownership of manufacturing firms to regional
development lies in the suggestion that foreign owned firms do not
purchase their inputs from local source and thus, do not support directly
the growth of local supply firms (Marshall 1979). It is also noted in
the literature that foreign ownership is not always detrimental to
regional or national economies. Thomas (1980) for example has suggested
that technical change is the main element of growth of multinational
firms and their parent companies; and while foreign subsidiaries may not
participate in research and development activities undertaken by their
parent companies they do eventually benefit particularly if they are

located in technologically advanced countries.

A third issue which must also be kept in mind in any discussion of
Canadian manufacturing activities is the barriers to interprovincial
trade and the movement of goods and services. All provinces have
procurement policies designed to give preference to goods and services
with high provincial content or produced within their provinces (Safarian
1980). It has been estimated that between 15 and 20 percent of goods and
services produced in Canada is distorted by these Provincial Procurement
Policies (Whalley 1983:77). Recent moves by both Newfoundland and Nova
Scotia to limit Offshore hydrocarbon related employment opportunities for
non residents and to increase provincial content of purchases indicate
what provinces may do to maximize opportunities for their provinces
(Globe and Mail February 22, 1980: 1-2).
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5. REGIONAL MANUFACTURING SPECTALIZATION AND DEVELOPMENT OPPORTUNITIES

It has been suggested in the literature that lead industries generate
significant growth in regional economies and that such growth is driven
by structural interdependence linkages. This is because lead industries
transmit, through structural interdepence and multiplier linkages, growth

generating forces to other sectors of the regional economy.

In a study of the regional impact of the Boeing Company as a lead
firm in Puget Sound and Washington State Erickson (1974) suggested that
lead industries induce regional growth through an interr2lated system of
linkages: technological system, capital goods system and lateral-induced
system. As the output in lead industries expand the forward and backward
linkages with regional firms are increased thereby increasing the total
output of regional firms. The technological system results from the
interindustry linkages which exist between a lead firm and other regioral
firms. Consequently, the introduction of a new technology by the lead
firm or industry could have a reverberating influence on other firms
because of the backward and forward linkages. An increase in income as a
result of an upturn in economic activities associated with the lead
industry could alse cause regional firms, residents and local governments
to increase their demand for goods and services from regional producers -
lateral induced growth. The third interdependent linkage system is the
capital goods system. As lead industries respond to demand for capital
goods existing productive capacity could be fully utilized. If this
happens then additional capital stocks and related investments would be

required,

The Hibernia development project, given its magnitude of investment
and location, would be a "lead industry" in the region and most likely
induce similar interrelated systems of linkages. The capital equipment
requirements for the project are expected to produce significant regional
growth as a result of increased purchases from regional suppliers.

However, in the case of the aerospace industry the backward technological
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linkages were found to be weak (smaller multipliers during the initial
phase of the industry's rapid growth (Erickson 1974: 131-134}. 1In
Atlantic Canada there could be significant expenditure leakages out of
the regional economy because the regional multipliers are small.

Although small multipliers are indicative of significant leakages (Steele
1972) it has also been suggested that depending on the structure of the
regional economy and the distribution of expenditures across the various
sectcrs, project expenditures can leak directly out without generating

any income to the residents of the region {Archer 1976).

It is against this concept of linkage-leakage analysis that regional
specialization in manufacturing and the performance of various industrial
sectors are examined below. The main purpose of this examination is to
jdentify key sectors which can be used as a basis in designing a
self-sustaining regional development strategy for Atlantic Canada. The
period 1961-1981 has been selected for the examination of industrial
sector performance in Canada because it covers both periods of economic
upturns and downturns; thus providing a good indication of how the

different sectors respond to changes in the economy.

Manufacturing in Canada falls into two distinct spatial groupings:
the manufacturing core of Ontario and Quebec and the Atlantic and Western
peripheries. For the purpose of this study the Atlantic Periphery is
made up of the four provinces of New Brunswick, Newfoundland, Nova Scotia
and Prince Edward Island (PEI). Alberta, British Columbia, Manitoba and
Saskatchewan constitute the Western manufacturing Periphery. Tables IV.3
to IV.5 provide further indiecation of the regional manufacturing
specialization in Canada. These tables represent a series of location
quotients for 31 industries using total shipments as a measure. Location
quotient is defined as the ratio of the proportion of a province's
activity accounted for by an industry, to the proportion of the country's
activity which is accounted for by the industry using shipments as a

base. An industry in a province with a location quotient of one
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indicates that that province has the expected share if shipments in that
industry are evenly distributed across the country. A location gquotient
of less than one indicates that the Province's share of shipment is below
the expected level; and a location quotient greater than one shows an
ovar specialization by that particular industry in that province. The
assumption here is that a location quotient with a value greater than one
means that the industry in that province is an exporter, or an importer
if the location quotient is less than one (Greenberg 1972). This
assumntion is important for year by year comparison since Statistics
Canada only surveys the destination of shipments every five years.
Moreover, it is this five-year survey result which is used in computing

the Inter-provincial input-output coefficients.

In 1961 Ontario had more than its share of manufacturing shipments in
15 of the 31 industries examined, Table IV.3. These industries included
iron and steel mills, steel pipe and tube mills, metal rolling and
casting, metal stamping, metal fabricating, machinery and equipment and
electrical industrial equipment. The only industry that Ontario
significantly lagged behind in 1961 was shipbuilding and repair with a
location quotient of 0.310. In the remaining industries Ontario had

close to its expected share of. the shipments.

Quebec on the other hand, had more than its share of the shipments in
nine industrial sectors in 1961. These sectors included, smelting and
refining, copper alloy and casting, boiler and plate works, wire products
and shipbuilding and repairs. Except in copper casting and wire products
jndustries where Ontario and Cuebec both had more than their expected
share of the shipments there was no overlap in areas of manufacturing

where both core provinces had more than their share of shipments in 1961.

There were no significant changes in the relative share of industrial
shipments in Ontario and Quebec over the years and by 1971 Ontario’s
dominanre in manufacturing shipments had increased to 21 industrial

sectors, Table IV.4. The additions were boiler and plate works,
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communication equipment, electrical industrial equipment, wire products
and scientific and professional equipment. At the same time Quebec's
industrial dominance decreased from nine to seven sectors. Dominance in
wire products and ready mix concrete were lost. The dominance of the

core provinces in the respective industrial sectors of 1961 had been

restored by 1981 Table 1V.5.

Table 1IV.3 shows that in 1961 the manufacturing base of the Atlantic
region was very limited; Nova Scotia and New Brunswick being the main
manufacturing centres in the region. Newfoundland had more than its
share of manufacturing shipments in only the concrete products industry.
PEI had slightly more than its share of cement manufacturing shipments in
1661. Wew Brunswick had more than its share of manufactucing shipment in
machine shops, and stone products in 1961. Nova Scotia's manufacturing
specialization in 1961 was in machine shops, shipbuilding and repairs,
boatbuilding and repairs and stone products. The location quotients were
significantly higher for the shipbuilding and repairs industry 6.740 and

boatbuilding and repair industry 4.295 in Wova Scotia,

From 1961 to 1971 Nova Scotia and New Brunswick expanded their areas
of regional manufacturing dominance to include concrete products, ready
mix concrete and machine shop. WNineteen seventy one appears to be the
best year for the shipbuilding and vepair industry in Nova Scotia. The
shipbuilding and repairs industry's location quotient was 7.144. 1In 1981
Nova Scotia and New Brunswick had less than their share of the
manufzcturing shipment in the machine shop industries, however
Newfoundland and PEI had more than their sﬁ?fe of the machine shop

industry shipments. The analysis of manufactufing specializaticn in
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Atlantic Canada indicates that while the region has a limited
manufacturing base it had more than its share of the business in the

manufacturing sectors it has specialized.

Although the four western provinces have been grouped together as the
Western manufacturing periphery for the purpose of this study, the
emphasis will be on Alberta and British Columbia. Over the years Alberta
has developed a strong landbased oil and gas supply industry which in
some sectors have served as a springboard from which other companies have
used to branch out to supply the offshore oil and gas industry. Thus, an
understanding of the manufacturing specialization in Alberta from
1961-1981 could provide some useful indication of how the offshore oil
and gas industry would mature in Atlantic Canada. The emphasis on
British Columbia stems in part from the concentration of ocean industries
and the potential competition from the province for a share of Hibernia

development related supply business.

In 1961 Manitoba had more than its share of manufacturing shipment in
13 industrial sectors, Saskatchewan in four, Alberta in eight, and
British Columbia in four, Table IV.3. By 1981 the number of industrial
sactors in which Manitoba had more than its share of manufactucring
shipment had reduced to nine. Alberta and British Columbia share had
increased in nine and eight respectively, and Saskatchewan remained in
four sectors. 1In general there were no significant changes, in
provincial specialization and in the number of industrial sectors within
the Western periphery. A detailed examination however, reveals certain
interesting structural changes particularly in Alberta and British
Columbia. 1In 1961 Alberta's manufacturing specialization included such
industrial sectors as steel pipe and tube mills, iron foundries, boiler
and plate works, fabricated structural metal and machine shops. British
Columbia's specialization in 1961 included machine shop, shipbuilding and

repairs, and boatbuilding and repairs. The period 1961 to 1981 saw
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significant additional manufacturing specialization in Alberta and
British Columbia in fabricated structural metal, Scientific and
Professional equipment, heating equipment, machinery equipment, smelting

and refining, and wire and wire products.

6. REGIONAL DIFFERENTIATION TN CAPITAL ASSETS

In addition to regional manufacturing specialization, there is also
the question of capital assests of manufacturing establishments. Sectors
with depleted or obsolete assets would require new ones if they are to
compete effectively for a greater share of the offshore supply business.
This could require some form of government assistance as has been the
case in the past. The capital availability ratios (CAR) is omne method
which can be used to determine which industries would benefit from such
an assistance and thereby enable the design of a tailored financial

assistance program.

It was pointed out in Ghapter three that because of confidentiality
rules empirical analyses using Statistics Canada data often have
incomplete tables. This study is no exception to this rule.
Consequently, seven industrial sectors have been selected in discussing
regional differences in manufacturing assets. These sectors are:
communications, boiler and plate works; machine shops, miscellanecus
metal fabrication, ready mix concrete, shipbuilding and repair and
boatbuilding and vepair. These industries were selected because they
would be among the first to respond to Hibernia-related development
demand. For example the shipbuilding and boatbuilding, metal fabrication
and machine shops sectors would be involved in the fabrication of modules
and pallets; and the ready mix concrete sector in the construction of the
gravity base structure and the building of new houses and roads. The
Communications sector which cover a number of the ocean industries
subgroups would also be involved in the manufacture of communications and

instrumentation equipment.
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Tables IV.6 to IV.12 show the capital availability ratios for
industries in manufacturing core of Quebec and Ontario and the periphery
regions of the east and the west using equation (3.26). Table IV.6A
presents the capital availability ratio results for the machine shop
industry using equation (3.25), Table IV.6A is discussed here to show the
differences in results using the two sets of equations. Appendices 1V.1
to IV.7 show the total capital assests for each of the seven industrial
sectors from 1961-1981. Appendix IV.1A shows the net additions to
capital stoek for the machine shop industry. Table IV.6A shows that
Quebec and Ontario had more than their share or close to their fair shave
of assets of the machine shop industry. The industry in Quebec in 1961
had capital availability ratio of 1.229 and by 1970 the ratio had
decreased to 1.080 from 1971 to 1980 the ratio for Quebec was less than
cne. For Ontario the ratio was less than one from 1961 to 1968 and
greater than one from 1969 to 1981, From 1961 to 1972 the industry in
Nova Scotia had a ratio of between .378 and .097; and between 1.022 and
2.447 from 1973 to 1981. 1In Alberta the ratio from 1961 to 1967 ranged
from 1.100 to 1.4B4. From 1968 to 1981 the ratio was less than one. The
trend for the industry in Alberta was reversed in British Columbia. From
1961 to 1974 the ratio was less than one and greater than one from 1975
to 1981.

In comparing capital availability ratios for the machine shop
industry in Nova Scotia and Ontacio for example, one observes a ratio
ranging from 0.900 in 1961 to a high of 0.003 in 1980 for Nova Scotia
Table IV.6. For Ontario the ratio ranged from 0.248 in 1961 to a high of
0.381 in 1973. 1In Nova Scotia the yearly net assets ranged from a low of
$8,000 in 1972 to a high of $298,000 in 1980 (Appendix IV.l). New
Brunswick had a ratio of 0.044 in 1961. This figure increased to 0.054
in 1964 and then decreased to 0.025 in 1981. The yearly assets for the
machine shop industry ranged from a low of $10.1 million in 1961 to a
high of $36.8 million in 1975. In Quebec the ratio ranged from a high of
0.353 in 1961 to a low of 0.242 in 1980. During the period of analysis
Alberta was the only western province with a significant share of the
agsests, Alberta's capital availability ratio was 0.203 in 1961 from
where it declined gradually to 0.122 by 1979. The ratic increased to
0.132 in 1980 and 0.130 in 1981.
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In the case of the shipbuilding and repair industry Nova Scotia
capital availability ratio for eight of the twenty one years, 1974 to
1981 was between 0.327 and 0.242., oOntario relatively had a higher ratio
which ranged from a low of 0.325 in 1980 to a high of 0.456 in 1961. 1In
British Columbia the ratio ranged between a low of 0.323 to a high of
0.394 (Table IV.7). In the boatbuilding and repair industry, Ontario had
the highest ratios which ranged from 0.686 in 1961 to 0.781 in 1975,
Ontario was followed by Nova Scotia and British Columbia. Manitoba
recovrded the lowest ratios {(Table IV.8). Table IV.9 shows the capital
availability ratios for the ready-mix concrete industry. In Newfoundland
the ratio declined from 0.018 in 1961 to a low of 0.007 in 1971; it then
increased gradually and by 1981 the ratio was 0.019. In Quebec the ratio
for the industry in 1961 was 0.144., The lowest ratio for the industry in
Quebec was 0.041 in 1971; since then the ratio increased steadily and by
1981 was 0.281, For Ontario the lowest ratios were recorded between 1965
and 1971. The ratio jumped from 0.078 in 1971 to 0.404 in 1972 and 0.436
in 1973. The ratio then decreased slowly to 0.325 by 1981. The industry
in Alberta recorded a ratio of 0.098 in 1961 and by 1971 the ratio had
decreased to 0.027. From 1972 the ratio increased gradually creaching a
high of 0.187 in 1981. The trend shown by the industry in Alberta was
reversed in British Columbia. The ratio increased from 0.302 in 1961 to
a high of 0.760 in 1971. From 1971 the ratio decreased steadily to 0.110
in 1981.

For the ready-mix concrete industry 1971 seems to be a critical
year. The ratios increased or decreased after 1971. Appendix IV.4 shows
that there was a sudden increase in capital assets for the industry by
all provinces. For example in Newfoundland assets in the ready-mix
conerete industry increased by over 200 percent, from $43,000 in 1971 to
$429,000 in 1972. 1In Quebec the assets increased from $240,000 in 1971
to $4,871,000 in 1972. There was also a similar significant inecrease in
Ontario from $459,000 in 1971 to $11,686,000 in 1972. The industry
assets increased by 270 percent in Alberta, from $158,000 in 1971 to

$4,570,000 in 1972. The lowest increase, 32 percent, in assets was
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recorded in British Columbia where the assets increased from $4,114,000
in 1971 to $4,448,000 in 1972, As Appendix VI.2 shows there was neither
a reclassification of the ready-mix concrete industry nor a change in the
industry at the three and four digit levels. Moreover, the sudden
increase in assets cannot be explained on the basis of the accounting
method since assets were depreciated on a straight line basis. Since the
inerease in the industry assets was right accross the country a possible
explanation could be that the industry was positioning itself for the

boom in construction in the 1970's.

Capital availability ratio for the miscellaneous metal fabrication
industry in Alberta ranged from a low of 0.003, 1969 to 1972, to a high
of 0.015 in 1981 (Table IV.10). 1In British Columbia, the ratio wasg
greater than in Alberta with a low of 0.016 in 1969 and a high of 0.034
in 1981. Ontario had the highest range of ratios for the industry with a
low of 0,619 and a high of 0.697. Ontario was followed by Quebec with
ratios ranging from a low of 0,166 in 1963 to a high of 0.307 in 1968.
The ratio for Quebec from 1969 to 1981 was about 0.240. The ratio for
the industry in New Brunswick was between 0,021 in 1961 and 0.012 in

1968. TFrom 1969 to 1981 the ratio ranged between 0.006 and 0.01l.

Because of the limited number of manufacturing establishments in the
eastern periphery and Statistics Canada's restriction on publication of
data for less than three establishments in a geographic region; no ratios
could be calculated for any of the provinces in eastern Canada for the
boiler and plate works and the communication equipment industries. For
these two industries comparison is made between the core and the western
periphery. The boiler and plate works industry ratios For Ontario
increased steadily from 0.558 in 1961 to 0.662 in 1979. From 1979 the
ratio decreased to 0.650 in 1980 and to 0.626 in 1981 (Table IV.1l). 1In
the case of Alberta the ratios fluctuated between a low of 0.029 in 1974
and a high of 0.103 in 1980. The ratios were higher in Quebec than in
British Columbia. The higliest ratio of 0.396 for the industry in Quebec
was recorded in 1968 and the lowest of 0.243 was in 1980. 1In British
Columbia the ratio decreased from 0.015 in 1961 to 0.002 in 1980. 1In
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1981 it increased slightly to 0.010. 1In the case of the communication
equipment industry the ratios were higher in Ontario and Quebec than in
Alberta and British Columbia. 1In Ontario highest ratio of 0.625 was
recorded in 1980 and 1981 and the lowest of 0.504 was in 1961. The
ratios for Quebec were about half of Ontario's values. The highest ratio
in Quebec of 0.434 was recorded in 1962. From 1962 onwards the ratio
decroased reaching a low of 0.333 in 1981 (Table IV.12).

It was pointed out in Chapter III that not much significance can be
attached to the threshold values of the capital availability ratios since
disagpregated data could not be used in the analysis. What is important
in this study is that the ratio did indicate changes from one time period
to another. And also the analysis did show changes in magnitude which
may have influenced shipments in different sectors in the provinces. The
relationship between the changes in the capital availability and the

location quotient are presented in Chapter VI.
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CHAPTER V
HIBERNIA DEVELOPMENT TMPACT AND CAPITAL EQUIPMENT SOURCING

1. INTRODUCTION

The first objective of this dissertation is to analyse the epatial
impacts of the capital equipment expenditures which would be required to
develop the Hibernia field. The third objective, on the other hand, is
to examine the locational dynamics of the ocean industry in Canada. This

chapter deals with both objectives.

This chapter begins with a review of the capital equipment demand
profiles for the Hibernia field development. This is followed by a
discussion of the results of the interprovincial input-output analysis.
Also examined are ways of increasing the domestie share of the equipment
sourcing through import substitution., The input-output analysis
indicates that the impacts of the equipment expenditures would be spread
over several industrial sectors throughout the country. To bring all the
industrial sectors into focus, Chapter V ends by examining the locational
dynamics of the ocean industry in Canada. The major ocean industry
clusters which would be impacted first and from which development

opportunities could spread to surrounding areas are also discussed.

2. CAPITAL EQUIPMENT DEMAND PROFILES

Several studies have been carried out to identify the capital
equipment demand requirements for the development of Hibernia oil and gas
reserves. However, most of these studies were carried out by consultants
and only a few are public documents. (Department of Industry, Trade and
Commerce 1981 and Government of Newfoundland and Labrador 1980). 1In
comparison to the Government of Newfoundland and Labrador study, the
Department of Industry, Trade and Commerce Hibernia Supply and Demand

Study provides a more detailed breakdown of the equipment requirements

for the four main development scenarios: floating-tanker system,
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floating-pipeline system, gravity-tanker system and gravity-pipeline
system. For the purpose of this thesis, the equipment requirements for
the floating-tanker system and gravity-tanker system were used in the
analysis of economic impacts because either of the two is the most likely

development system to be used for the East Coast.

The Department of Industry, Trade and Commerce study of capital
equipment demand costs reflect both equipment costs for the field
development and the cost of installing the production equipment. The
main advantage of using these particular cbst profiles is that the; treat
capital equipment from the point of manufacturing to installation and
thus provide a more realistic economie indication of development
effects. The equipment requicrements for the Floating-Tanker system
scenario comprise of the production equipment - semi-submersible
production platform, storage vessel, semi-submersible drilling rigs, one
million barrels semi-submersible storage vessel, tanker vessels and
supply vessels, at a total cost of $9,454.7 million for a two-year field
phasing Table V.1. Equipment items include steel $739 million, diesel
engines $405.8 million, and shaft and propellers $501.1 million. Table
V.2 and V.2a give the item by item breakdown for the Gravity-Tanker
system scenario. This system would be made up of a gravity structure,
tanker vessels and supply vessels at a total cost of $7,495.1 million:
$5,379.3 million for the gravity structure and $2,115.8 willion for the
tankers and supply vessels. The time profiles in both tables could also

be read as first, second, third, ete. year of development.

3. CAPITAL EQUIPMENT SOQURCING: TNTERPROVINCIAL INPUT-OUTPUT SIMULATION

The Government of Hewfoundland and Labrador views the Hibermia
development project as a great opportunity to provide jobs, directly from
the project and from the economic spinoffs, and thereby reduce the high
unemployment and under-employment in the province. The Provineial
Government has therefore from the very beginning, expressed a strong
preference for a gravity mode of production. The province sees the ‘
gravity mode of production as resulting in the least leakages out cof the

province compared to a floating system of production. Mobil and its
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partners, on the other hand, indicated an initial preference for a
floating system, taking into account cost, early production and
environmental factors., Consequently, the company carried out engineercing
studies for both production modes. By carrying out both studies it could
be argued Mobil was keeping its options open as part of the negotiating
strategy to obtain favourable royalties and other developmen: conditions
and incentives. It must be pointed out that it is not unusual for
companies, particularly multinational firms, to take into account

political and non-economic factors in their decision-making.

The Canada Newfoundland Offshore Petroleum Board (CNOPB 1986) has now
decided that the gravity base system will be used for the development of
the Hibernia field. However the question still remains, which system of
production would offer che maximum employment and business
opportunities. To help answer this question the results of the
interprovincial input-output analysis for both the gravity system and the
floating system are presented below.

a) Floating-Tanker System

Tables V.3 to V.6 summarize purchases for the floating system
which would cost $9.4 billion. 1In the first year of sourcing
$276.6 million would be spent. The largest purchase of $1.38 billion
would be made in 1985 or the fourth year of development, and in the
last year of sourcing 1991 $394.4 million (Table V.3). Major
expenditure items would be steel plates, machinery, ships, and
generators. A total of $4.8 billion would be spent in Newfoundland,
mostly in 1985 (Table V.4), compared to $2.0 billion that would be
used to purchase goods and services from the rest of Canada. Goods
and services imported would cost $2.5 billion. This represents 26.6
per cent of total purchases. Most of the purchases in Newfoundland
would be for air and water trénsport and cafeteria supplies. A
breakdown of all goods and services within Canada and the provinces

is shown in Appendix V.1l. Figures V.1l %o V.3 summarize, graphically,
the purchases,
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Total, direct, and indireet and induced employment associated with
the floating - Tanker system, over the project life, in person years
would be in the order of 303,000; 53,000 (Table V.7) or 17.6 per cent
direct and 250,000 or 82.4 per cent indirect and induced employment.
Total employment generated in Newfoundland in rerson years would be 28.5
per cent, Ontario 37.6 per cent, Quebec 23 per cent, and in Nova Scotia
5.2 per cent. Table V.8 shows the distribution of direct employment
would be Ontario 3§.7 per cent, Newfoundland 32.6 per cent, Quebec 21.5
percent and Nova Scotia 6.2 per cent. Each of the remaining provinces
would receive less than two per cent of the total direct employment.
Table V.9, total indirect and induced employment, shows the same pattern
of distribution as Table V.8, with Ontario receiving 37.9 per cent,
Newfoundland 27.7 per cent, Quebec 23.4 per cent and Nova Scotia S per
cent. Figures 4, 5 and 6 present the distribution of employment

graphically.

b. Gravity-Tanker System

Tables V.10 to V.13 summarize the total purchases that would be
required for the gravity system. Total project purchases of $7.4
billion increase from $191 million in 1982, peaks at $2.3 billion in
1984 and declines to $857 million by 1990. Of the total capital
equipment purchases that would be made $3.7 billion, or 50.5 vercent
would be sourced in Newf..ndland, $2.3 billion or 30.5 percent
sourced from the rest of Canada and $1.4 billion, or 19 perzent would
be imported. Purchases in Newfoundland would include office and
stationery supplies $1.2 million, ships, vessels and parts $70
million, and oil and gas facilities construction $724 million and
concrete products $1.1 billion. Figures V.7 to V.9 summarize

graphically the purchases.

Gross Domestic Product (GDP) measures the value of all goods and
services produced within a country or region and is an important
indicator of how well the econemy is doing. Appendix V.2 shows the

Canadian and Provincial GDP distribution. The lack of a strong and
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diversified economic structure in the Atlantic reglon is reflected in
the high leakages shown by the above tables. The general trend, as
indicated by these tables is a redistribution of benefits from the
less developed economics of Newfoundland and Atlantic Canada to the

more developed economics of Ontario and Quebec,

Tables V.14, V.15 and V.16 provide the distribution, by province,
of the total direct, and indirect and induced employment
respectively. Table V.17 shows the industry breakdown of the
indirect and induced employment for Canada. The employment
distribution are also presented by Figures V.10 to V.12. From 1982
to 1990 over 339,000 jobs would be'hreated across Canada if a gravity
based system mode of production is used., Total direct employment
would be 84,000 or 24.9 percent and indirect and induced employment
of 255,000, or 74.1 percent. Of the total employment 32.5 percent
would be in Newfoundland, 31.3 percent in Ontarioc, 19.8 percent in
Quebec and 10.2 percent in Nova Scotia. The other provinces together

receive less than one percent of the employment (Table V.1l4).

4. BUSINESS AND EMPLOYMENT OPPORTUNITIES: FLOATING SYSTEM VERSUS
GRAVITY SYSTEM

The ongoing debate, particularly in Newfoundland, has centered on the
choice of production mode, and the type which would provide the maximum
and appropriate kinds of opportunities from offshore hydrocarbon
development. Of the two production systems which one would generate most
benefits? The gravity system would create a total of 110,000 employment
in Newfoundland, 32,000 direct, and 77,000 indirect and induced. For the
province of Nova Scotia, total employment would be 34,000, 10,000 direct

and 24,000, indirect and induced.

Business opportunities which would be created by the gravity system
would be concentrated in such sectors, as construction - a labour

intensive area, concrete products, shipbuilding, specialized machinery
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usually of the type built by machine shops, fabrication and business
management Table V.1l. Manufacturing benefits which would accrue to the
rest of Canada would mostly be concentrated in such areas as machinery,

engines, structural steel and financial services,

For the floating system the employment benefits breakdown clearly
shows the dominance in manufacturing of the core provinces for the total
employment, direct employment, and indirect and induced employment.
Quebec and Ontario together receive 60 per cent or more of the employment
generated. The interesting thing, however, is that Wewfoundland with a
limited manufacturing base places second to Ontario in employment with
over 27 per cent of the employment. Nova Scotia's share of the
employment is about 5 per cent. Although Newfoundland receives 51 per
cent of the purchases, these purchases are made in only nine sectors
(Table V.4). Tables V.5 and V.6 show that the distribution of equipment
purchase from rest of Canada and imports are very similar, except for
marine boilers which according to the simulation would all be purchased
in Canada. The results also show that no item would be imported from the
air and water transport and cafeteria supplies sectors. Appendices V.3
and V.4 show the value of goods and services that would be produced by
each industry within each province depending on the production mode. For
example, the construction industry in Newfoundland would produce more
goods and services ($238.8 million) under a gravity based production
system compaved to $36.5 million under a floating production system. The
metal fabricating industry in Nova Scotia on the other hand, would
produce more goods and services $22.3 million under a floating production
system (Appendix V.3) than under a gravity based system $5.9 million
{Appendix V.4).

Based on the foregoing discussion it appears that for the short term,
Newfoundland would benefit more from a gravity system with over $3.7
billion of purchases and over 110,000 total employment. There are a
number of reasons why the gravity system would generate maximum benefits

for Newfoundland. The gravity system has a large construction
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component. Although there will be some migration of workers to the
province, most of the labour force will be hired locally. Another reason
is that local raw materials will be used because of the size of the
country and the location of the project, the weight of the raw materials
and transport costs. However, the gravity system would not significantly
lead to a diversification of the provincial economy unless new sectors
are created in Wewfoundland as most of the purchases are made from the
traditional sectors of the provincial economy. From a regional or
national perspective, the Atlantic region would also receive more
employment, 47 per cent of the total, 55.1 per cent of the indirect and
induced employment if a gravity system of production is selected.
However, the core provinces would be better off with a floating system
for example, Ontario receives 37.6 per cent of the total employment 36.7
per cent of the direct and 37.9 per cent of the indirect and induced
employment associated with a floating system compared to 31.3 per cent,
27.8 per cent, and 32.4 per cent respectively of the employment
associated with the gravity system. Given the concentration of

manufacturing activities in Ontario and Québec, this is not surprising.

By the very hature of the Hibernia development project it is
recognized that the development impacts would be concentrated in certain
local communities. For example the project administration and management
engineers and senior staff would be based in -he $t. John's area; the
construction of the gravity base in the come-by-chance area; the deck and
topsides assembly and hook-up in the Argentia area; and the fabrication
of the ice clearing vessel and subsea component in the Maryatown area.
Because the model used is an interprovincial model these local area

impacts are not discussed.

5. IMPORT SUBSTITUTION

Tables V.6 and V.13 summarize equipment that would be imported for
the Floating system and the Gravity system respectively. Imports for the
floating system would peak in the fourth year of development in 1985 and
in 1986 for the Gravity system. Major items that would be imported for
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the Gravity system may include generators, engines, machinery and steel.
For the Floating System the major imports would include steel plates,
compressors, and ship parts. The domestic share of the supply market for
Hibernia development could be increased if Canadian suppliers manufacture

these items.

In most countries, the size of internal markets usually restricts the
establishment of efficient sized manufacturing companies. The capacity
of establishments and the resulting short production runs also make it
difficult for industries to attain sufficient economics of scale. While
economies of scale are related to productivity, small sized industries
can be productive if they utilize high quality labour, capital and
innovative technology. The possibility of substituting domestically
produced goods and services for imported ones is one way Canadian
suppliers can improve their economies of scale and thereby become more

competitive.

Some industries may not be able to respond to the demand requirements
of Hibernia for a variety of reasons. A company's share of an industry’s
current baseload demand could be.suéficient to keep it operating at full
capacity or it could be prevented from competing for additional business
because of obsolete capital stock or because of delivery schedule. Other
industries would require a longer time to adjust their production runms.
Thus, Canada's share of the offshore supply market could be lower than
imports during the early years of Hibernia development, but increase over
time as more domestically produced goods and services are substituted for
imports. Consequently, the proportion of imports would decrease over
time. Figure V.13 shows this generalized relationship between imports,
and domestic goods and services. The extent to which domestically
produced goods could be substituted for imports would depend on licensing
and joint venture arrangements, delivery schedules and equipment

repackaging.
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6. THE OCEAN INDUSTRY TN CANADA

Economically depressed regions could provide business and employment
opportunities if they can attract productive investments, and thereby
create appropriate industrial centres. Such centres would in turn act as
growth poles. While growth centre strategies were used in Atlantic
Canada by the Department of Regional and Economic Expansion (DREE) in
their regional development efforts, they were not designed for the
specific needs of a single industry nor were they directed to capture
benefits from the development ¢f a single major project. Whether a
growth centre strategy tailored to a specific project would work depends
on the spatial association (Britton 1969), concentration of the
industries involved (Gilmour 1971) and whether the industries are mobile
(footloose) or new establishments. Mobile industries with their already
developed linkages tend to extend rather than break existing ties with
suppliers and consumers (Thwaites 1978). Moreover, mobile plants
usually, are not technologically innovative and tend to impede
self-sustained regional growth. New plants on the other hand form short
backward linkages, introduce new concepts and stimulate diversification
and self-sustained growth (Lever 1974). The problem depressed regions
face, however, is that their initial choicer may be limited or they may
be tempted to encourage and support the location of industries which may
not contribute to the long-term and sustained growth of an area because
of the pressure to reduce high unemployment. The development of the
Hibernia oil and gas reserves which will require the use of cold ocean
technology could be the catalyst in attracting a combination of mobile

and new establishments to the Atlantic region.

The ocean industry in Canada has been defined as a blend of
manufacturing, service, contracting and consulting companies which
provide goods and services for the expleoit.iicn of Ocean resources
pacticularly, for the offshore oil and gas into:try {(Yickerson, 1979).
For this reason the offshore hydrocarbon resefves have been viewed as the

vecarrot" which has encouraged Canada's ocean industry. In essence, all
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the manufacturing and service sectors identified by the input-output
simulation belong teo the Ocean Tndustry group. The history of the ocean
industry in Canada is very brief. Many of the companles were established
within the last 16 years, mainly to meet the evolving requirements of the
Offshore o0il and gas exploraltion. Although the iadustry has been
producing goods and services since 1969 there is very little public

data. Besides, the goods and services produced by the industry ace
classified under several Standard Industrial Classification (SIC)
groupings, and this makes it difficult to provide a single focus for
deriving information on the industry. The lack of published data limits
detailed analysis of the industry. HNevertheless, I believe it is
possible to draw tentative conclusions, based on the limited public

information, about the ocean industry in Canada.

There are over 160 Ocean industry establishments in Canada in all
Provinces except Saskatchewan and the Territories. The majority of the
establishments (51) are located in British Columbia. The rest are in
Ontario 57, Quebec 27, Nova Scotia 16 and Alberta 15. Each of the
remaining provinces has not more than three establishments. By product
type 57 percent of the establishments manufacture general marine and
ocean equipment, 18 percent are engaged in vessel and rig construction,
13 percent in the manufacture of instrumentation equipment, 8 percent
drilling equipment and the remaining 4 percent produce pollution control
and survey equipment Table V.18. Ocean industry sales increased from
$5 million in 1969 to $200 million in 1976. This amount represents about
three percent of the cstimated total world yearly sale of $6 billion.
About $70 million of the Canadian sales in 1976 were exported. The Ocean
industry in 1976 also employed about 3200 highly skilled people. Most of
the Ocean industry establishments are largely Canadian owned (Nickerson
1979).

Spiegelman (1976} defines manufacturing clusters as a
concentration of establishments at a single location which could not

reasonably be expected to happen by the operation of the laws of
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chance. Using this definition several distinctive regional clusters
of Ocean industry establishments can be identified across Canada,
(Figure V.14). The three major cluster with 20 or more
establishrents are Vancouver-Burnaby, British Columbia;
Toronto-Hamilton, Ontario; and Montreal, Quebec. The remaining five
clusters are Victoeria, Calgary, Edmonton, Ottawa and

Halifax-Dartmouth.

Appendix V.5 shows product specialization by regional clusters
and selected manufacturers of the respective products,
Establishments within the Vancouver-Burnaby cluster manufacture a
wide range of products including propellers, oceanographic
instruments, subsea production systems, and control and measuring
instruments. Establishments within the Edmonton cluster manufacture
drilling and drilling related equipment. The products manufactured
in the Edmonton cluster include pressure control switches, drilling
equipment, derricks, masts, and valves. This range of products
reflects the presence of the land based oil and gas industry in
Alberta.

Establishments within the Toronto-Hamilton and the Montreal
regional clusters manufacture a diversified range of ocean industry
equipment. Generators, blowout preventers, transformers,
compressors, oceanographic instruments and communication instruments
are manufactured within the Toronto-Hamilton cluster. The Montreal
regional ¢luster's producticn include diesel engines, communication
equipment, propulsion systems, turbines and propellers. Control and
measuring instruments and communication equipment are the main items

produced by the Ottawa regional cluster,

While only ten percent of the Ocean industry establishments are
located in Nova Scotia, the Province products cover four of the six
industry groupings (Table V.18). Some of the products manufactured
by the Halifax-Dartmouth regional cluster are valves, winches, and

meteorological and oceanographic instruments {Appendix V.5).
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The manufacture of meteorological and oceanographic instcuments
is an area where establishments within the Halifax-Dartmouth regional
¢luster could carve a market for themselves. Over $64 million of
instrumentation equipment would be needed for a fleating system
(Table V.3), and over 80 percent or $54 million would be sourced in
Canada (Table V.5). This demand would be in addition to the annual
demand for instrumentation equipment in Ganada which has been
estimated to be about $1 billion {CMOP 1984:35). The special appeal
of the ocean industry sector, particularly the instrumentation
subsector, is that it requires skilled labour, it is labour
intensive, and is made up of a number of small to medium size
companies; an important factor when it comes %o the consideration of
the mobility of companies. The industry could also arrange to
manufacture some of the equipment under licensing agreements orv
through joint ventures. Thus, through joint ventures regicnal firms
could quickly gain access to international markets. Although the
instrumentation industry requires research and development support
and skilled and trained workforce, the universities in the region
would be able to provide the research environment as well as the

skilled engineefs and technicians needed.

Cluster analysis can be used for both inductive and deductive
generalization (Loviscek 1982). Cluster analysis can also suggest
strong interindustry linkages and the forces of agglomeration at
work, such as those presented in input-output tables. Manufacturing
linkages as described by input-output analysis are of three types -
local supply link of a firm with its main input, local supply link
for any input and the demand link to another local firm. The supply
linkages indicate the degree to which procurement requirements tie an
industry to a local economy. The demand linkage on the other hand
shows manufacturing industries which benefit from the demands of the
local economic system (Karaska 1969). It is therefore possible that
a selective targeting of meteorological and oceanographic products
manufacturing would help, through the supply and demand linkage
effects, in forming the basis for further diversification of the

Atlantic regional economy.
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The Ocean industries in Atlantic Canada are small to medium size
and may be at a disadvantage in competing for a greater share of
Hibernia related businesses. However it may be argued that the
Halifax-Dartmouth regional cluster, and the likelihood that
St. John's could soon emerge as another regional cluster, may achieve
the scale and influence of larger firms with extensive marketing
capabilities to compete aggressively as well as identify new
opportunities. The agglomerative forces resulting from regional
clusters in Atlantic Canada could also exert a significant influence

on the growth of the regional economy.

Ontario with 30 percent of the ocean industries, mostly producing
marine and ocean equipment would receive 37.6 per cent of the
Hibernia related employment. Nova Scotia with nine percent of the
ocean industry establishments receives five percent of the
employment. In general it appears the distribution of ocean
industries in Canada provides additiocnal empirical explanation of the
the results of the interprovincial input-output analysis, which
showed a high leakage from the Atlantic economy particularly with a
floating system of production. The case of British Columbia is,
however, surprising. With 31 percent of the ocean industry
establishments, British Columbia receives less than one percent of
the total employment associated with the floating system. Two
possible explanations may be offered. The results may partly reflect
the distance decay associated with the Atlantic Offshore supply
market beyond west of the Ontario border. Other possible
explanations are either the British Columbia Ocean Industry sector is
not fully integrated into the interprovincial input-output model, or
by and large the Vancouver-Victoria establishments are not very oil

and gas related.

There are policy implications of the ocean industry cluster
analysis. The distribution of the manufacturing companies providing

Boods to the offshore oil and gas industry is such that the business
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and employment opportunities would be restricted, at least initially,
Lo few areas. Thus, programs would have to be developed to make
residents in other areas, particularly in Newfoundland to benefit
from the development project. If this is not done, residents in
surrounding areas would be left out of the "prosperity” and the whole
economic future of the region undermined significantly. Because of
the structure of the Canadian economy there will be significant
leakages from the Atlantic region. To compensate for the leakages,
regional development assistance coul? be redirected from elsewhere to
the Atlantic region. Also, in situations where procurement from
manufacturing establishments in Ontario, for example, would result in
significant expansion of capacity, government assistance could be
provided to such companies to establish a new plant in one of, or
away from, the ocean industry clusters in the Atlantic region
depending on the policy objectives. Chapter VI also looks at
targetting economic assistance to regional industries from the

perspective of additions to capital assets.
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CHAPTER VI
HIBERNIA CAPITAL EQUIPMENT SOURCING OPPORTUNITIES
AND OFFSHORE HYDROCARBON DEVELOPMENT SOURCING APPROACHES

1. INTRODUCTION

Mzjor development projects create high expectations particulariy if a
region has been starving for employment and business opportunities for
years. Such expectations combined with the direct, indirect and induced
demand associated with major development projects could overheat a
resource based regional économy causing boom-bust cycles. Factors which
contribute to upswings in regional economies include in-migration of
workers to the region looking for employment, demand for housing, schools
and soc;al servies, and high salaries and wages pulling professionals and
skilled labour from other sectors and thereby setting in motion a

push-pull process.

Although boom-bust cycles are charactepistic of resource based
regional economies, the cycles could be better managed and the
opportunities evenly spread over a longer period. One way this could be
done is to have phased-in projects, but not necessarily of the same scale
of development or level of investment. Another way is to get regional
industries to cooperate with government to ensure that economic
assistance provided is directed to industries which would continue to
create employment after the boom. The distinction being made is that the
traditional government regional development prograﬁs, or interventionist
programs as the neoclassisis prefep to characterize them, do not involve
the regional business community in their design and implementation.
Government-industry cooperation in the development df regional econonic
assistance programs however, implies that regional development subsidies
would not necessarily go to high profile, uneconomic sectors, which could
create short term jobs for political expediency. An understanding of the
manufacturing assets and the condition of the assets of the industries in

the region is a necessary requirement if economic development assistance
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programs are to be targeted to the sectors that could create and sustain
the jobs in the region; and if government-industry cooperation is to
function effectively. The capital constraint index is presented as one
method of targeting economic assistance programs. It is worth noting
that the capital stock analysis does not necessarily relate to quality
and therefore productivity of capital but rather to its "size".

2, SOURCING OPPORTUNITIES

In discussing the results of the capital constraint index (CCI) in
this section it is useful to keep in mind some of the earlier points
regarding the importance of the direction of the resultant. The specific
threshold value by itself may not mean very much but the ranges of the
threshold indicate the stability of the data. The lower threshold values
could also be viewed as an indication of the minimum level assets needed
to carry out manufacturing activity for that particular sector in that
province for shipments. Wide fluctuations in the index reduce the degree
of confidence that can be placed on the results and the conclusions that
may be drawn from this study. This is important since confidential rules
did not make it possible to examine the absolute data. Furthermore, the
lack of disaggregated data in carrying out the analysis at the four digit
level of Standard Industrial Classification means that one cannot fully
explain the fluctuations were the result of the volatility in the
subsector data or the geographic units. Interestingly enough, the
temporal analysis for Ontario, Quebec and British Columbia, the graphs
which showed the greatest fluctuations for the ready mix concrete
industry, (Figure VI.7) did not show any truncation in the Standard
Industrial Classification (see Appendix VI.1l). Because of these caveats
conclusions that are drawn from this study are based on the general
direction of the resultant rather than on specific threshold values.

Figure VI.I shows the capital constraint index for the machine
shop industry from 1961 to 1981. Alberta had an index ranging from a low
of 0.047 in 1970 to a high of 0.069 in 1975. British Golumbia‘'s index
was slightly higher than Alberta’'s. 1In 1961 the machine shop industry in
British Golumbia had a capital constraint index of 0.062. By 1969 the
index had decreased to 0.050. The index increased from this value slowly
and reached a high of 0.115 in 1981. Nova Scotia's index of 0 in 1961
inereased to 0.001 by 1974 and to a high of 0.005 by 1981.

The shipbuilding and repair industry in British Columbia
registered a Capital Constraint Index (CCI) of about 0.100 Figure VI.Z.
The index for the industry in Nova Scotia fluctuated between a low of
0.026 in 1970 and a high of 0.129 in 1978, By 1981 the index had
decreased to 0.101. However, the industry in Ontario with a ratio
greater than one had the assets to respond to new businesses. Figure
VI.3 also shows that the manufacturing assets for the boatbuilding and
repair industry are in the core manufacturing region of Quebec and
Ontario with an index greater than 0.100. For British Columbia there is
a gradual increase in the index from 0.009 in 1965 to 0.035 in 1981. The
index for the industry in Nova Scotia showed a greater yearly
fluctuation; particularly between 1974 and 1981, an indication of a
possible lack of long term investment planning.
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For the boiler and plate works industry British Columbia would appear
not to have the manufacturing assets since it had an index of 0.116 or
less from 1961 to 1981 Figure VI.4. The manufacturing core region of
Ontario and Quebec appear to have the assets. Of the four provinces
examined, the miscellaneous metal fabrication industry registered an
index of between 0.3 and 0.6 in Quebec and Ontario and between 0.004 and

0.077 in Alberta and Quebec. (Figure VI.S5).

The dominance of Ontario and Quebec also extends to the communication
manufacturing industry where the industry registered an index of at least
0.319 from 1970 to 198l (Figure VI.6). The index for the industry in
Alberta was between 0.007 and 0.015 from 1970 to 1981 and for British
Columbia between 0.039 and 0.094 from 1970 to 1981. Quebec and Ontario
have £he manufacturing assets in the ready-mix concrete industry from
1972 to 1981 with an index greater than 0.194. For this period the
industrey in British Columbia registered an index of hetween 0.130 and
0.054. From 1961 to 198l the industry in Alberta had a CCI of between
0.012 and 0.064., Figure VI.7 shows the Capital Constraint Index from
1961 to 1981 for the ready-mix concrete industry. The sharp drop in the
index for British Columbia cuuld be explained partly by the decrease in
the capital availability ratio from 0.760 in 1971 to 0.203 in 1972. From
1961 to 1971 British Columbia by far had the largest proportion of the
industry asseks in the country. However, in 1972 the other provinces
acquired more assets compined than British Columbia; and this
consequently reduced the province's capital availability ratio which in
turn affected the index. This trend containued from 1972 to 1981.

Tables VI.1 to VI.7 show the Location Quotient, Capital Availability, the

Capital Constraint Index ratios for each of the seven industries nxamined.

The capital constraint index (CCI) analysis shows that over time
constraint assets seclors shift to excess assets sectors or vice versa.
That is, each condition does not persist indefinitely because of business
opportunities. Thus, the capital constraint index could provide an
indication of investment cycles for each industrial sector. Tt is worth

noting however, that industrial sectors in Ontario and Quebec with
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FIGURE VI.7
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significant capital assets exhibited less cyclical variations compared to
the sectors in Nova Scotia or British Columbia. An alternative
interpretation which may be advanced is that if a capital constraint
index is relatively high then that sector in that province will attract
business, however, depending on how high or cyclical the index is over
time, a decision could be made to target specific industries for cconomic
assistance., If on the other hand the capital constraint index is low
then without additional investment or displacement of other ocutput, that
sector in that province cannot take on business or respond to new
input-output demand opportunities. For example, the analyses indicate
that the shipbuilding and repaic industry would have no assets to build
vessels; but this does not mean the shipyards could not fabricate modules
or pallets for the topsides. Another advantage of the capital constraint
index is that it can provide an indication of the level of investment
that would be required if a decision is made to optimize regional or
national benefits beyond what would be captive. For example, it would
not be a good decision to target the machine shop industry in Ontario for
grants Figure VI.1 if the objective is to increase employment in the
highly skilled industry sector. To achieve such an objective, economic

assistance should be directed instead to the communication industrcy in

Ontario.

3. QOFFSHORE OTL_ AND GAS EQUIPMENT SOURCING APPROACHES

Based on the preceeding analyses the point could be made that market
forces alone will not result in any significant diversification of the
manufacturing base in Atlantic Canada, particularly Newfoundland and Neva
Scotia the two main provinces in the region heavily involved in offshore
oil and gas exploration and development at the present time. There is
therefore a need for joint corporate - government sourcing initiatives if
‘coastal provinces are to participate effectively in manufacturing capital
equipment for Hibernia and other offshore oil and gas development. This
section reviews the sourcing approaches in Norway and Britain, the two

Western countries which have had a joint corporate ~ government policies
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for offshore development. The intent of this review is to suggest
possible modifications to the present approach being used in Canada.
This section is not intended as a critical assessment of the sourcing
policies of these three countries. Such an assessment is outside the

objectives of this dissertation.

Norway has had an intecventionist sourcing policy from the very
inception of its offshore oil and gas development. The Norwegian Policy

of full and fair opportunity was intended to increase Norwegian

participation in the supply of offshore goods and services; to employ
Norwegians in offshore activities; and to promote the competitiveness of
Norwegian industry through technical cooperation and research and '
development contracts from the oil companies. To accomplish thése
objectives the Norwegian Government required oil companies to disclose
procurement information to show that Norwegian firms were having full and
fair opportunity to obtain contracts. The onus was therefore on the oil
companies. The Government alsc stipulated that at least 75 per cent of
all workers employed on offshore activities should be Norwegians (Cook
and Surrey 1983: 47). Since 1979, the government of Norway has required
oil -companies to place substantial research and development contracts
with Norwegian firms and research institutions. This is a significant
departure from the earlier requirement that oil companies finance

research and development projects.

In general the Norwegian sourcing policy appears to have achieved the

intended objectives, particularly in rigs and production platforms for:

The rising Norwegian share after 1976 appears to have
been influenced by preferential procurement - through
the preference given by Statoil and the opportunities
for Norwegian firms to submit revised bids. Norwegian
firms built eight out of fourteen concrete platforms
installed in the North sea (including the UK sector)

and obtained all the Jacket contracts through
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competitive bidding... by 1979 there were some
activities in which Norwegian industry was
competitive, some where it might never be
economic for Norwegian firms to manufacture
specialized equipment outside their normal
product range {ep. certain process equipment) and
some activities (eg. steel fabrication) in which
the Norwegian share could be enhanced only at
tubstantial economie cost through preferential

prosueement (Cook nnd Surrey 1983: 47, 48).

Besides the use of Statoil as an instrument for offshore goods and
services sourcing and thereby influence, the apparent success of the
Norwegian sourcing policy has also been attributed in part to the oil
companies' early realization of commercial benefits that may be derived
from being a good corporate citizen and by supporting government
policies. 1In a country with a population of about four million a strong
corporate profile and local presence cannot easily be missed. Most oil
companies therefore hired Porwegian engineering firms who provided advice
on Norwegian industrial capability so that companies could be invited to
bid on contracts. This advisory role was possible because of the small
number of Norwegian firms with specialized offshore expertise. The small
nunber of firms involved in the offshore supply industry also made it
possible for the Norwegian Government to provide industrial assistance.
Furthermore, it may be argued that the Norwegian policy of gradual
development enabled effective integration and participation by supply

firms in offshore oil and pas development.

In comparing Norwegian and Danish North Sea development policies
(Archer, 1977) concluded that the Norwegians have attempted a more
rational form of policy or tapestry while the Danish have relied on
incrementalism or patchwork quilt form of policy. The main reason he
giveg for the more active and effective approach to development by

Norwegians is that decision markers in Norway give greater political
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weight to North Sea development. I believe this is something that
Canadian decision makers would have to take into consideration
particularly when it comes to justifying the need for government
financial grants for Hibernia development. The necessary national
"political weight™ may not be given to the development if it cannot be
demonstrated that the procurement related benefits would spread to other

provinces especially the manufacturing core provinces of Quebec and
Ontario.

British sourcing policy began in 1973 (Jenkin 1981). Before then
there was no government intervention in the offshore supply industry and
the sourcing policy was one of "laissez-faire". The formulation of
Britain's full and fair sourcing policy followed a detailed analysis of
British industrial sectors by the consulting firm of International
Management and Engineering Group of Britain Limited (IMEG). IMEG
concluded from their study that in general British industry often lacked
specific plant and facilities and relevant design and construction
experience. This was viewed as a serious handicap given oil companies’®
emphasis upon suppliers' track record and the fact that contractors in
the United States with extensive experience in the Gulf of Mexico were
developing technologies appropriate to North Sea conditions. (IMEG
1972). There was alsc the concern that the lead held by foreign
contractors was growing in all areas except in fabrication (Government of

Britain, Department of Trade and Industry 1972).

Britain's approach to sourcing relies heavily on "unorthodox™ policy
instruments (Jenkin 1981). The main policy instruments are the
Memorandum of Understanding hetween the Department of Energy and the
United Kingdom Offshore Operators Association Limited, and the
accompanying Code of Practice for the purchase of goods and services for
0il related activities. The provisions of these two instruments enabled
the offshore Supplier Office (0SO) to audit quarterly procurement returns
submitted by the oil companies, to monitor the performance of British
firms, and to persuade the oil companies to consider British firms judged
by 0S0 to have the necessary capabilities to supply the goods and

services.
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Like Norway, British supply companies appear to have specialized in
certain sectors. For example British yards built 13 of the 17 fixed
steel production platforms and three of the seven concrete gravity based
platforms installed in the British sector of the North Sea between 1974
and 1979 (EIU 1984: 32-33). 1In addition to specializing in Steel
Platforms, British firms have also gained expertise in underwater
vehicles and tools manufacture, communication equipment, underwater
instrumentation, and monitoring and control of production systems and
ingpection. Britain's share of the orders and content figures, however,
have not been as high as originally claimed. Besides, most of the
contracts won by British companies have been "soft" contracts such as
onshore fabrication which has limited or no export potential. Research
and Development is another area where results to date has fallen behind
expectation. Recently, the British Government has taken steps to ensure
the establishment of a stronfer indigenous technology base for future
projects. 0Oil companies h;#élbeen asked to demonstrate a greater
commitment to Research. .l Development by involving British industry in
the generation of neQ“é#Enﬁore technology (Offshore Engineer, September
1985). N

Britain's approach to sourcing has produced mixed results. While
there have been successes in some areas, it is clear that more could have

been achieved. The reasons for the limited success include:

British government policy, which has concentrated on
getting manufactucring done in Britain with little
concern for ownership or the promotion of large
projects designed to obtain expertise and know-how and
little emphasis on lead firms... underestimation of
the duration of the opportunities both in the UK
Continental Shelf and elsewhere; failure to move
quickly against incoming and strong and experienced
competition; a limited entrepreneurial response to

majof opportunities; competition from some foreign

firms who received support from their governments;
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difficulties in finding the right point of entry and a
"product champion™, the government pelicy of
maintaining the open nature of the British economy
(recently reaffirmed) while Norway and France allow a
more interventionist approach; extreme diversity of
standards, commercial and technical practices in North
Sea business, which grew up so fast that standards and
common practices had little chance to develop. (EIU
1984: 38-40).

From 1982 to 1985 the provisions of the Canada 0il and Gas Act (1982)
have shaped Canada's approach to the sourcing of offshore oil and gas
goods and services. For all Exploration Agreements (EAs) negotiated
during this period oil companies were required te submit a plan
satisfactory to the Minister of Energy, Mines and Resources (or Minister
of Indian and Northern Affairs as appropriate), which will provide
Canadian manufacturers, consultants, contractors and service companies
with full and fair opportunity to participate competitively in the supply
of goods and services used in any work program on Canada Lands. A Canada
Benefits Plan and a Designated Item Review process are the main sourcing
instruments. ‘A Canada Benefits Plan, which contains specific programmes
designed to provide national and regional employment and industrial
opportunities, is negotiated with operators of Exploration Agpreements
before the commencement of work programmes. The Plan also contains
specific supplier development initiatives which operators agree to
undertake as part of their benefits commitments. These initiatives may
include joint ventures with Canadian companies, technology and know-how
transfers, and licensing arrangements. For the duration of the Canada
Benefikts Plan, usually four to five years, operators have to submit an
Annual Report of their benefits performance for review. The Canada 0il
and Gas Lands Administration (COGLA) is the federal agency responsible
for the negotiation of the Plan and the review of the Annual Report. It
is also doubtful whether the political will exist to fully exercise the

Canada benefits provisions of the Act. There is a realization among
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officials involved in administering the Canada benefi‘s process that in
the final analysis a Minister weuld not be prepared to stop a
multi-million dollar program because an operator has not fully met its
canada benefits obligations. Consequently, officials have relied more omn

moral suasion to optimize Canada benefits.

The designated item review, which covers about ten products and
services, is a two pact process, (Appendix VI.8 shows the list of
products and services and the rationale for each). The first part is the
notification process where operators inform COGLA of their intent to
source a particular item and provide a desired list of bidders. At this
stage additional Canadian suppliers may be added to the bid list. COGLA
also circulates the list to other federal and provincial departments. At
the second stage of the review process COGLA may respond to the operator
regarding the successful or desired bidder before the bidder is
informed. Although the selection of the final bidder is up to the
operator, the two stage process allows the government to make its
particular concerns known. The main advantage of the designated item
process is that it ensures all qualified canadian suppliers, who would
not otherwise be considered by the operator, are given full and fair

opportunity to bid on contracts.

Canada's approach can be described as a "limited" government
involvement in the sourcing of products and services. This approach
appears to have satisfied neither the operators nor the suppliers,
particularly regional suppliers. The reasons for the mixed reactions are
due in part to the high expectations raised by the Canada benefits
process. Canadian suppliers expected Canada benefits to be a major
criterion in bid reviews. Other criteria -- technical, delivery
gchedule, and tradk record and price have been given greater weighting
than Canada benefits. Operators on the other hand see the process as an
unnecessary government interference in corporate business decision
making. Another reason is that the selection of the degignated items was

based more on “rationale” and not on a detailed analysis of canadian
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industrial capability. For example drilling rigs and support vessels
were designated because of their high value and the expressed interest of
Canadian Shipyards to enter into this business (Appendix VI.2). There
have also been instances where companies added to the bid list were no
longer in business, did not produce the particular item or could not bid

on the contract because of tight delivery schedules.

The Canadian approach to sourcing, which is a hybrid of both the
British and Norwegian approaches, may not have pleased everyone but
appears to have been a reasonable course of action at this early stage of
of fshore exploration and development. Offshore oil and gas activities in
Canada are still at the exploration stage and cil companies will be fully
committed to the Canadian offshore play only when they have developed a
number of fields and have substantial investments tied to the region,
Until such time however, it would not be appropriate to send the wrong
signal to the industry by adopting a direct interventionist approach to
sourcing. Furthermore, the Canadian Offshore is competing. with other
major fields elsewhere in the world to be developed. WNevertheless, the
level of activity on Canada Lands has been sustained largely by
government incentives. Thus, it is not unreasonable if Canadian
suppliers expect to benefit from offshore activitles. Other factors
acecounting for Canada's appreoach to products and services sourcing
include the existence of an onland oil and gas industry anxious to expand
operations into the offshore supply area, and the concern about the
traditional sourcing practices of multinational oil and gas companies of
buying from suppliers with known track record. These practices tend to
prevent new or domestic companies from entering the offshore supply
market. Conditions have changed since 1982 and there is now a greater
degree of understanding and cooperation between the government, the oil

and gas industry, and the coastal Provinces.

4, New Joint Management Boards and the Evolving Approach to Sourcing

It is during this period of growing understanding and cooperatiocn

that the Canada-Newfoundland Atlantic Accord was signed between the
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Government of Canada and the Government of Newfoundland and Labrador on
February 11, 1985. The Atlantic Accord has brought about the concept of
joint management of and the sharing of revenues from the exploitation of
offshore oil and gas resources off Newfoundland and Labrador. The
Canada-Newfoundland Offshore Petroleum Board (CNOPB) is charged with the
responsibility of managing the offshore oil and gas resources and
administering the other provisions of the Accord. The CNOPB consists of
seven members, three each appointed by the Government of Canada and the
Government of Newfoundland and Labrador, and a jointly appointed
Chairman. Under the provisions of the Accord the CNOPB shall among other
things:

0 keep the government of Canada and Newfoundland and Labrador
informed of its decision in a timely manner,

o require applicants, permittees and licencees to concurrently file
copies of all material filed with the Board with both Governments,

0 report promptly and concurrently to the designated departments or
Agency of both governments any significant event or information
received by the Board,

o prepare an annual report and submit it to both governments which
shall be tabled in the House of Commons and the House Assembly,

o make all decisions relating to the regulations and management of
Petroleum-related activities including: declarations of
discoveries, production licences compiiance functions,
administration of good oilfield practices regulations and
emergency powers regarding safety, spills and conservation,

o transmit to both governments notice of fundamental decisions
affecting pace and mode of exploration, and pace of production
before the decision becomes -final, and

o conduct a public review for any prospective development.

Certain offshore management decisions of the CNOPB are subject to the
direction of Federal Ministers, Provincial Ministers or both the Federal
and Provincial Ministers. For example, decisions relating to
Canadianization policy, legislation not specifically related to oil and
gas explorations and productions (e.g. Immigration Act, Fisheries Act)
and application of federal taxes are subject to the direction of Federal
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Ministers. Decisions relating to royalty regime and Provincial-type
revenues and social legislations such as occupational health and safety
are subject to the directions of Provincial Ministers. Decisions which
are subject to both Federal and Provincial directions relate to the pace
and mode of explorations and pace of production, the Public review

Process, Canada and Newfoundland benefits, and studies and provisions of

policy advice.

In addition to federal involvement in the management of offshore oil
and gas activities in these specific areas, a number of government
departments and agencies continue tc have responsibilities in the
of fshore area for environmental and safety regulations and emergency
measures. To ensure effective coordination and minimum duplication the
Accord requires the CNOPB to conclude Memoranda of Understanding (MOU)
with these government departments and agencies. The key elements of the
Atlantic Accord are expected to form the basis for the joint management

of other frontier lands.

Apart from the Atlantic Accord there is also another policy

instrument, The Canada Petroleum Resources Act (CPRA), which is

influencing the evolving approach to sourcing. The CPRA which repealed
the Canada 0il and Gas Act states that:

21. Before the commencement of any work or activity on
any frontier landg that are subject to an
interest, a benefit plan shall be submitted to and
approved by the Minister...

Unless the Minister waives that requirement...,

3.4.(1) ..."benefits Plan" means a Plan for the employment
of Canadians and for providing Canadian
manufacturers, consultants, contractors, and
service companies with a full and fair opportunity
to participate on a competitive basis in the
supply of goods and services used in any proposed
work or activity referred to in the benefits Plan.

(2) Before the Minister may approve any development
Plan ..., a benefit Plan shall be submitted to and
approved by the Minister, unless the Minister
directs that such requirement need not be complied
with,
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(3) The Minister (of Energy, Mines and Resources) may
require that any benefit Plan submitted Pursuant
to subsection (2) include Provisions to ensure
that disadvantage individuals or groups have
access to training and employment opportunities
and to enable such individuals or groups or
corporations owned as cooperatives operated by
them to participate in the supply of goods and
services used in any proposed work or activity
referred to in the benefits Plan.

3.5(1) The Minister may issue and publish, in such manner
' as the Minister deems appropriate guidelines and
interpretation notes with respect to the
application and administration of sections 3.2 to
3.4... (Bill C-92, 1986:10; 69-70).

One can say, based on federal initiatives since 1986 which was a year
of transition, that the approach which seems to be evolving is one of
legislative requirement but with the flexibility of Ministerial
discretion where warranted. While there is a devolution of powers and
responsibilities from the federal government to independent management
boards, federal involvement is still maintained in the process through
the need to inform and advise Federal Ministers. The benefits Plan is
also maintained and will continue to be a key aspect of the sourcing
process. However, under the evolving system the benefit Plan is
supplemented by guidelines. The guidelines have two key components, a
statement of Principles and Procedures; a broad policy objective to which
all operators on frontier lands will adhere, and Action Plans, which
would be specific initiatives each operator will undertake to meet its

benefit obligations.

The CPRA and the Atlantic Accord establish the Policy framework for
offshore goods and services sourcing. The specific details of the
evolving approach will take some time. However, the recent Hibernia
Canada-Newfoundland Benefits Plan and the Hibernia Development Plan
Decision Report (1986) by the CNOPB provide some indication of the
specifics that the wanagement boards would adopt. The CNOPB approved the
Hibernia benefits Plan subject to Mobil meeting the following five
conditions. Mobil will:
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o consider reasonable alternatives to provide for
maximum Canadian participation in shuttle tanker
construction,

0 submit g training and staffing Plan reflecting

the maximum employment and training of
Newfoundland residents,

o re-examine the feasibility of assembling and
outfitting the Main Support Frame (MSF) in
Newfoundland,

o] provide to the CNOPB for review, comprehensive

listing of all major contracts and purchase
orders anticipated, and

o provide advance notice of and information on
major contracts and purchase orders to enable the
CNOPB conduct its review,

The CNOPB Decirion Report retains the two key concepts which were
used under the 1982-1986 approach - review and monitoring of major
contracts and purchase orders. What is interesting about the use of
these concepts, is that they were proposed by Mobil even though the oil
and gas industry has argued against the perceived government involvement
in corporate procurement decision making. It must be pointed out that
the CNOPB's review process will only apply to yet to be defined major
contracts and purchase orders while the Designated Item review process
covered ten products and services. The evolving approach to offshore oil
and gas goods and services supply is one which allnws management boards,
acting as "single windows", to review and monitor demand side procurement
activities; and governments through supply initiatives, such as
assistance programs or funding for infrastructure projects, to create the
environment which would enable Canadian suppliers to compete effectively
for a share of the offshore supply market. There is, however, the need
to ensure consistency in the application of regulations and policies on
Canadian frontier lands by Management Boards, otherwise the single window
concept could be undermined and oil and gas companies would be faced with‘

a plethora of guidelines, regulations and policies.
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canadian offshore oil and gas sourcing policy may not contribute
significantly to the maximization of regional economic growth in Atlantic
Canada. However, the full and fair aspect of the policy would not only
assist Canadian suppliers, engineering, construction and consulting ficms
to overcome barriers, created by multinational oil and gas companies, to
full participation in offshore oil and gas development; but also ensure
that these firms, through the experience and expertise acquired, are

positioned to compete for a greater share of the international market.
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CHAPTER VIIL
SUMMARY AND CONCLUSI1ONS

1. INTRODUCTION

This thesis has attempted to address three objectives. First to
analyze the spatial impacts of the development expenditures for the
Hibernia Field; secondly, to examine structurally, the performance of
selected industries which would be involved directly or indirectly in the
capital equipment sourcing, from 1961 to 1981; and thirdly, to analyze
tha locational dynamics and the role the Ocean industry can play in
Offshore oil and gas development. The analyses were to be carried out

within a linkage-leakage framework using a variety of methods.

2, MAJOR RESOURCE DEVELOPMENT AND ECONOMIC SPILLOVER

Regionally, the immediate impacts of Hibernia hydrocarbon development
will be localized mainly in St. John's, Argentia, Come-by-Chance,
Marystown and Halifax. However, there will be a national spillover of
economic activities. This is due in part to the pattern of distributlon
of manufacturing industries and clusters of ocean industries, and in part
to their interregional linkages. The economic ripples that Hibernia
related investment will create could be "picked" up as far as Victoria,

British Columbia.

With a floating system of production a total of 86,000 cumulative
jobs would be created in Newfoundland, 17,000 direct and 69,000 indirect
and induced. Corresponding Canadian employment would be 303,000 total,
53,000 direct and 250,000 indirect and induced. The gravity system on
the other hand would generate a total of 110,000 jobs in Wewfoundland,
32,000 direct and 77,000 indirect and induced. The breakdown of Canadian
employment associated with the gravity system would he 339,000 total
employment, 84,000 direct and 255,000 indirect and induced. The
interprovineial input-output analysis indicates that the difference in

total employment, in Newfoundland, by the two production systems is about
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23,000. WNationally, the difference would be about 36,000. Most of the
employment would be created during the construction phase of the

development.

The most important Finding is that while the Hibernia offshore
hydrocarbon development could be a start as an engine of regional
economic development it will not be the panacea for the region's economic
and unemployment problems nor would it be enough to sustain economic
development in Atlantic Canada. Regional opportunities could be enhanced
and extended if a long term view to East Coast offshore hydrocarbon
development is taken. The argument being advanced here is that a
floating system mode of production could be better adapted to the

development of marginal fields of between 200,000 and 500,000 barrels.

A Floating Production System is considered to be the fastest way to
get oil out of the ground, accumulate it, process it and transport it to
markets. For this reason a growing number of floating production systems
are in operation around the world, and continue to be deployed in deeper
and harsher waters (Keating 1986). 1If a floating production mode of
development had been selected it is likely that the decision to proceed
with the project would have been made earlier and royalties would be
flowing into the provincial treasury by now, money that could have been
used to further diversify the provincial economy and usher in a new
generation of manufacturing companies supplying the project. As the
input-output analysis indicates the decision to use a gravity base system
" of production would impact mostly on the traditional industrial sectors
in Newfoundland. This would suggest that most of the benefits would
accrue to the Province during the boom and the construction period, and
no foundation for the restructure of the provincial economy to provide
the future skilled jobs would be made. Thus, the gravity base mode of
development would not make any significant impact on the research and
technology intensive industrial sectors in the province which may have

longer gestation period but in the long run create the jobs that last.
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If Newfoundland's preference for a yravity base system was dictated
by lack of a diversified manufacturing evtablishments in the province to
support a floating production system, ther. the Brazilian experience with
floating production system does not support this position. Brazil has
shown that a domestic manufacturing capability can be developed, where
none exists, with appropriate policies and pragrams. In 1977 Brazil
started the development of the Campos Basin oil fields with entirely
imported steel fleating production system and equipment from the United
States. By 1986, ninety three percent of the goeds and services for the
country's floating production system were provided by Brazilian suppliers
(Booth 1987:38). The main reason for this remarkable achievement of
donestic content, in such a relatively short time, is Brazil's policy of
standardization of equipment use and the encouragement and support given
to domestic suppliers by the National 0il Company Petrobras. Even with
limited manufacturing base one would expect that Newfoundland could

achieve comparable domestic content.

There is no indication from a review of the public information that
Newfoundland examined the use of a concrete floating production system
which would have resulted in building on the province's comparative
advantage. The concrete floating production system is better suited to
harsh marine environment, short construction schedules, use of unskilled
labour, and low inspection, maintenance and repair costs. Furthermore, a
concrete floating production system would have provided the kinds of
manufacturing opportunities that Newfoundland based companies or joint
venture companies could compete for while at the same time enable the
province to lay the foundation, provide for the transfer of technology
and know-how, as well as develop the skilled labour force for a
diversified economy. Indications are the federal government did not play
an active role in the choice of the production system. The federal
government may have taken the position that the choice of the production
mode should either be made by the proponent or a political price it was
willing to pay if, the province decided to influence the proponent to go
with its preference. The unfortunate thing about the federal position,

if this was indeed the case is that the manufacturing benefits would have
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been spread widely, with Central Canada getting a greater share of the
contracts rather than foreign suppliers. If this had happened, it would
have probably been easier to justify why incentives - grants, royalties
and tax concessiong, would have to be provided to a multinational company

like Mobil 0il to develop the project.

The present Newfoundland government of Mr. Peckford fought hard and
long for a gravity base mode of production. Therefore, politically it
would be difficult for the Province to request Mobil to reverse the
development option decision. Such a reversal would also trigger a new
socio-economic impact review and there by delay the project further.
However, it is interesting to note that the floating production system
option is now actively being advocated for Newfoundland offshore oil
development (Ferreira, 1987, Keating 1986, Lefflor, 1987, Nygaard 1987,
and Valenchior et al. 1987). In addition two of the operators active in
of fshore Newfoundland, Husky Bow/Valley and Petro-Canada are actively
considering the use of a steel floating production system for the

development of the Ben Nevis and Terra Nova fields respectively.

3. THE CANADA - UNITED STATES FREE TRADE AGREEMENT: POTENTIAL IMPACT ON
OIL AND GAS DEVELOPMENT

A critical review of the potential impact of the recenktly concluded
Canada - United States Free Trade Agreement (FTA) on the development of
major development projects such as Hibernia is outside the scope of this
thesis. Moreover, all the details of the Agreement are not yet ¥nown and
may very well change by the time it is ratified by the U.S. Senate and
approved by the Parliament of Canada. However, given the significance of
the Agreement the following preliminary observatlions would appear to be
in order. The provisions of the Canadian Petroleum Resources Act (CPRA)
and the 0il and Gas Production and Conservation Act (OGPCA) conform to
the General Agréements on Tariffs and Trade (GATT) as there has not been
any reported challenge to the two energy legislation. At the very
begining of the Agreement, in the preamble and the objectives sections,
the negotiators tock pains to emphasize that the FTA is consistent with



-~ 191 -~

the provisions of GATT. The FTA points out that Canada and the United
States as contracting parties to GATT can negotiate such an Agreement.
The Agreement also contains provisions which allow Canada and U.S. to

“grandfather” some existing non-conforming laws, regulations, policies

and practices.

As pointed out in chapter 2, the development Benefits Plan Spells out
the project proponents' commitment to ensuring employment and business
opportunities would accrue to Canadians and the residents of the region.

The Benefits Plan usually has three basic elements:
o preference for locally or Canadian produced goods;

o preference for Canadian service companies e.g. drilling

constractors and consulting services; and

o preferential training and employment opportunities for local
residents, other Canadians and members of designated groups

(disabled persons, natives, etc.)

To what extent does the Free Trade Agreement (FTA) impact on these
basic elements? A preliminary review of the Agreement {(Department of
External Affairs 1987b) indicates that there appears to be seven specific
provisions which would have some impact on major oil and gas development

projects and the basic elements of a Benefits Plan. These provisions are:

o Border measures, chapter Four - as they relate to tariff
elimination and import and export restriction on capital

equipment such as supply vessels and rigs;

0 Energy, Chapter Nine - particularly the regulatory measures and

government incentives for energy resource development;
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o Exception for trade in goods, chapter Twelve;

¢} Services, Chapter Fourteen;

o Temporary Entry for Business Persons, Chapter Fifteen;
o Investment, Chapter Sixteen; and

o Binational Dispute Settlement in Antidumping and Countervailing
Duty Cases, Chapter Nineteen - as it applies to subsidies for

regional develpment and social welfare programs.

Under the provisions of Chapter Four and Chapter Twelve the United
States retains the right to restrict marine transportation as provided
for under the Jones Act. Consequently, Canada has reserved the right to
apply "quantitive restrictions” on U.S. vessels until such time as the
United States removes its restriction on Canadian vessels. The impact of
this restriction is that the cost of oil and gas exploration and
development activities could remzsin high as drilling rigs and support
vessels entering Canadian waters will continue to attract duty.
Consequently, operators would not be able to take advantage of
competitive day rates for these vessels in the Gulf of Mexico for
example. Furthermore, the existence of duty on marine transportation
equipment has not resulted ir significant increase of orders for Canadian
Shipyards. However, it could also be argued that the existence of the
duty may have helped to ensure the present level of orders for the

shipyards., When the Agreement comes into force:

“Neither party shall maintain or introduce any tax, duty or charge on
the export of energy good to the other party, unless such tax, duty
or charge is also maintained or introduced on such energy good when

destined for domestic consumption...
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If either party considers that energy regulatory actions by the other
party would directly result in diserimination against its energy
goods or persons inconsistent with the principles of this Agreement,
that party may initiate direct consultations with the other party...
an "energy regulatory actien” shall include any action, in the case
of Canada, by the National Energy Board, or its successor, and in the
case of the United States of America, by either the Federal Energy
Regulatory Commission or the Economic Regulatory Administration or

their successors... (Department of External Affairs 1987h: 146-147).

The above provisions coupled with Article 906, which deals with
existing or future government incentives for cil and gas exploration and
development activities in order to maintain the reserve base of these

resources could stimulate greater activity in the industry.

The services provisions, chapter Fourteen, and chapter Fifteen the
temporary entry for persons, are two sections which could have a great
impact on two of the three elements of the Benefits Plan. Canada and the
United States have agreed to extend the "prin-iple of national treatment”
to providers of services including oil and gas services; building,
developing and general contracting services; insurance services; and
professional services such as engineering and survey services, and
management consulting services. This provision will cover new but not
existing laws and practices. Thus, the Atlantic and the Canada - Nova
Scotia Accords implementation legislation are exempted but future Accords

would not.

One way significant opportunities for transfer of technology and
know-how to Canadians can be achieved is by having Canadians occupy
senior management and technical positions on development projects. These
positions are however, often filled with companies' employees transferred
from other international projects. Such corporate practices have been a
real concern with respect to the Hibernia project and it is for this
reason that Mobil 0il was asked to indicate its commitments to the

principle of technology transfer through such means as joint venture
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formation, and "other appropriate mechanisms" (CNOPB 1987:17).
Notwithstanding this commitment, it wouid now appear that under the
intra-company transfer provisions of the FTA, chapter Fifteen, Mobil
would be able to fill senior management and technical positions with its
American employees, if these employees have worked for Mobil, its
affiliate or subsidiary for a pericd of one year and if they would be
providing maﬁagerial or executive services or the services involves
specialized knowledge (Department of External Affairs: 1987b: 223).

Another section of the Free Trade Agreement which would likely have
significant impact on capital equipment manufacturing related to future
oil and gas development Projects is investment. Chapter 16, of the
Agrcement exempts existing non-conforming laws, policies and practices
from the investment requirements (Article 1607). Thus, American
investors in oil and gas sectors will continue to be subjected to the
provisions of the energy legislation requiring a Benefits Plan for the
procurement of goods and services. As well American investors will
continue to be subjected to the fifty percent Canadian Ownership of a

production licence requirement.

Both countries, for future laws, policies and regulations however,
have agreed not to impose export, local content and import substitution
requirements on each others' investors; nor place such requirements on
third country investors when this would result in a significant impact on
American or Canadian trade. Investment related performance with respect
to negatiation of product mandate, research and development and
technology transfer are also prohibited (Article 1603). Provincial
benefits provisions in Benefits Plans intended to encourage local
supplier development, and thereby address supply gaps probably cannot be
replicated in future Benefits Plans. To confuse the situation further
the two governments have agreed to establish a new regime to address
problems of dumping and subsidization, as well as subsidies codes.
Chapter Wineteen also goes on to say that ... Canada's capacity to
persue regional development and social welfare programs remains

unimpaired. TIndeed, it has bheen strengthened”. (Department of External
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Affairs 1987b: 270). Subsidies in the form of direct cash grants or
indirect low interest export credit guarantees have been the key aspect
of regional development policies and programs. It is therefore difficult
to understand how Canada's “Capacity™ to continue regional economic
development assistance to depressed regions can be strenghtened without
subsidies; particularly when over twenty five years of regional

developments assistance have produced limited results.

The creation ot the Canada-Nova Scotia Development Fund in 1984 and
the Canada-Newfoundland Development Fund in 1986 for the development of
infrastructure directly or indirectly related to offshore activities, I
beiieve, is an acknowledgement by both the federal and provincial
governments that market forces alone would not be sufficient to bring
about the optimization of regional and local benefits. Both funds are
designed to respond to provincial needs and priorities. Consequently,
projects for funding are proposed by the provincial Minister and approved

by the federal Minister of Energy, Mines and Resources.

Although some existing laws, regulations policies and practices are
"grandfathered” the Canada - United States Free Trade Agreement would
have an impact on oil and gas development projects such as Hibernia.
Project Proponents could be required under existing energy legislation to
give preferential or first cousideration training and employment
opportunities to Canadians, local residents and members of designated
groups. 0©Oil and Gas companies could also staff their senier management
and technical positions with American employees working on international
projects as "intra-company transferees” and thereby deny Canadians the
opportunity of acquiring such expertise. 0il and gas companies could

also be required to give full and fair opportunity but not preferential

treatment to Canadian firms supplying goods and services.

Notwithstanding the "grandfathered" and phase-in provisions, I believe in
the short term at least, it is the "stand still" understanding which
would have the greatest impact on the conduct of oil and gas activities

and the formulation of related policies. Both countries have agreed to
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exercise their discretion not to do anything that would jecpardize the
approval process or undermine the spirit and mutual benefits before the

Free Trade Agreement comes into force.

it is algo doubtful whether the recently established Atlantic Canada
Opportunities Agency (ACOA) can play any significant role in optimizing
business and employment opportunities from the Hibernia development
project. If one uses Crowley's (1982) criteria of *clout" and “tucf"
then the conclusion may be drawn that the government has not learned from

experience in the design of government policy agencies in the creation of
ACOA.

4. THE QUESTION OF CONTRIBUTION

Very often the formulation of regional economic development policies,
in the short to medium term, is constrained by time, resources,
availability of meaningful data and lack of current knowledge. In cases
where information is collected it gquickly becomes dated. Thus policies
are often formulated and made based on assumptions and conventional
wisdom, and less on detailed empirical analysis of market opportunities
and the structure of industries. However, regional development policies
and programmes can be effective if their formulation and implementation
are guided by studies which examine the structure of the linkage-leakage
effects (Pred 1976).

This dissertation is seen as one contribution in terms of
incorporating selected notions of resource development, linkage-leakage
analysis, capital availability and equipment sourcing (capital comstraint
index) into an analysis of regional development and structural adaptions
of industries. The CCI is presented as a sifting mechanism whereby a
range of development opportunities can be narrowed down to a selected few
with the most potential. Such a sifting will then allow limited
resources to be directed to detailed review of the selected industrial

gsectors. The empirical methodology as a whole could be used in location
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audits (Otterbeck 1973) as it emphasizes the importance of ongoing
functional activities rather than variables geared solely to the
evaluation of sites or the selection of new sites. Here the focus is on
regional clusters and their relationship with the surcounding
environment. Such a focus moves input-output analysis from a static and
spaceless exercise into a dynamic and spatial analysis of regional
development. The study attempts to initiate Further resource based
vegional development research along this line of thinking.

5. FURTHER RESEARCH

For any research to even attempt to make a modest conktribution it
must first examine other established research. From such a base one can
then branch out to explore new directions. The concepts incorporated
into the conceptual framework presented in this dissertation have been
abstracted from theories of regional development. The key aspect of this
framework is the intrinsic argument that micro-considerations, which
often require detailed empirical analysis, are necessary first and
fundamental part of any macro strategies for resource-based regional
economic development. The framework is therefore presented as one means
of reflecting micro-consideration in macro strategies, of analyzing
regional economic development and structural change, and also as a basis

for assessing the impact of regional development policies.

The conceptual framework and empirical methodology no doubt need
further refinement. The capital constraint indices as a sifting
mechanism would have to be tested over a longer time period and with
different industrial sectors and at a higher level of disaggregation.
The analysis of ownership patterns and the effect of relocation of
manufacturing establishments on depressed regional economies would also
help in developing appropriate support programmes. Ocean industry
clusters is also another interesting research area where a lot can be

learned about the industry and it spatial characteristics. Further
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development of this dissertation will address these shortcoming more
directly, and thus shed a little light on another dimension of

linkage-leakage analysis and resourtce based regional development.

6. CONCLUSION

Regional development theories in general develop a framework around
an isolated aspect of economic activity. In following with this pattern,
this dissertation isolates capital equipment sourcing and the related
impacts as one aspect, out of several viewpoints, of resocurce-based

regional economic development.

The framework developed and the empirical analysis performed are
closely interlinked. Similarly, the regions of Canada are economically
linkad through backward and forward linkages. Development in one part of
the country'creates economic ripples right across the country. Thus, it
is concluded there is the need to adopt a broader regional and national,
but selective, sourcing approach to the development of Hibernia if
employment and business opportunities are to be optimized. This
presuproses that there is a clear understanding of the industrial sectors
and companies which will form the corner stone of regional economic
development policies and programs. Such an approach will encourage

sourcing of local and national goods and services.

The framework presented in this dissertation is one way of
jdentifying the regional and national sectors which could generate the
most benefits. The offshore supply market, particularly the ocean
industry sector, though fragmented provides an opportunity for regional
development in Atlantic Canada. The companies making up this market
require a skilled labour force, are small to medium size and therefore deo
not necessarily need large start-up capital, and above all wzre labour
jntensive. For these reasons the development of supply oriented policies
and programs should also encourage the formation of joint ventures
between Canadian and foreign companies and the transfer of technology and
know-how to Canadians.
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Policies and Programs should also support multi-sector infrastructure
projects and not specifically restricted to the offshore oil and gas
industcoy. This will enable the region tc adjust to economic changes.
Unfortunately, Hibernia development related benefits cannot be optimized
without some government intervention in the promotion of regional
economic development. Such interveniion could be in the form of subsidy
programs or by ensuring the project proponent guarantee a percentage of
the benefits content for Canada, but not for a specific region. This
percentage should include engineering design and manufacturing of capital
equipment as these sectors would result in the transfer of know-how and
technology to the country. This would allow Canadian establishments to
corpete for a share of the business, as well as enable government
assistance to be directed Lo helping regional industries improve their
competitiveness. Such government intervention, however, may not be

possible in an era of a Free Trade Agreement.
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APPENDIX 1

LIST OF OFFICIALS INTERVIEWED FOR THIS THESIS

Federal Government

(a) Canada 0Oil and Gas Administration (COGLA)

o Paul Simard, Supervising Engineer, Exploration

0 Ibrahim Konuk, supervising Engineer, Production Facilities

(b) Office of Industrial and Regional Benefits (OIRB) Department of
Regional Industrial Expansion (DRIE)

¢ W.A. Andrews, Manager, Offshore Projects

o R.G. Schulte, Manager, Policy and Analysis Division

(c) Statistics Canada

o Nugent Miller, Chief, Input-Output Division
o Robert Algie, Analyst, InpthOutput Division
o K. Young, Acting Chief Analysis, Development Section, MAPID

o D. Wallace, Analyst, Science, Technology and Capital Stock

Division.
Government of Newfoundland and Labrador
(a) Departmentlof Development
o W.J. Smith, Senior Development Officer, Offshore Business
(b) Petroleum Directorate

o 1ra J. Bridger, Industrial Benefits Coordinator

Government of Nova Scotia

o F. Sommerville, Senior Manager, Industrial Benefits Office
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VI
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Industry

{a) Mobil 0il Canada Ltd.

o P. Tsui, Canada Benefits manager, St. John's

0 W, Rama, Manager Facilities Engineering

(b) Petro-Canada

o F.F. Atkinson, Purchasing Administrator, Material Management
Department

o M.P.F. Collins, Senior Analyst Canada Benefits

© City of St. John's, Newfoundland

o M. Shrimpton, Research Director, City Planning Office
Memorial University of Newfoundland

o Dr. K. Stecrey, Associate Professor, Department of Geography,
NOTE: At time of interview Dr., Storey was working as a
Consultant for Mobil 0il on the company's Socio-Economic

Impact Statement.
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APPENDIX VI.2

LIST OF CANADA BENEFITS DESIGNATED ITEMS AND RATIONALE

SOURCE: Canada 0il and Gas Lands Administration (COGLA)
Canada Benefits Branch
Unpublished 1982
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APPENDIX VI.2 (Cont'd)
DESIGNATED ITEMS
BY GEOGRAPHIC REGION

DESIGNATED ITEM BEAUFORT SEA EAST COAST
Drilling Rig and/or Contracts X X
Support Vessel and/or Contracts X X
Dredging Equipment and Services X

Drilliing Equipment (specify) X X
Deep Water Drilling X
Wellhesd Equipment .4 X
Caging .4 X
Mud Service Contracts X 'x
Diving Services X X
Seismic Services X X
Engineering & Technical Studies X X

Other (specify) X X
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